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Article 

Determination of psychosocial care practices and needs of oncology nurses 

Şengül Mercan1, Birgül Özkan2,* 

1 Health Services Presidency, Ministry of Health Ankara Provincial Health Directorate, Ankara 6170, Turkey 
2 Department of Psychiatric Nursing, Faculty of Health Sciences, Ankara Yıldırım Beyazıt University, Ankara 06010, Turkey 

* Corresponding author: Birgül Özkan, ozkanbirgul7@gmail.com

Abstract: The purpose: The aim of this study was to determine the psychosocial nursing 

practices and needs of oncology nurses by testing the validity and reliability of the scale by 

adapting and applying the questionnaire prepared by the American Oncology Nursing Society 

(ONS) group to determine the psychosocial nursing practices and needs of oncology nurses. 

Method: The study was descriptive. The questionnaire consisted of a total of 24 questions, 

including 4 questions about socio-demographic characteristics and 20 Likert-type questions. 

The research group consisted of 201 oncology nurses in Turkey. Content Validity Ratio (CVR) 

was calculated. Content Validity Ratio (CVR) was higher than 80% of the experts’ consensus 

for all items. KMO was satisfactory (KMO. 0.820) and the assumption of sphericity was met 

(22–4003.071.0.001). Using the split-half method (dividing the test into two halves), the 

reliability values of Strict Parallel (0.922) and Gutman Split Half Coefficients (0.916) were 

high and the scale was found to be reliable. Results and conclusions: The Determination of 

Psychosocial Care Practices and Needs of oncology nurses questionnaire is a valid and reliable 

scale that can be used in Turkish. When the results of this questionnaire were examined to 

determine the needs of oncology nurses during Psychosocial Care Practices, it was found that 

there were deficiencies such as lack of time, knowledge, experience and resources. At the same 

time, it is recommended that this study be used in different studies with large sample groups in 

order to contribute to the literature as a guide for oncology buses. 

Keywords: questionnaire adaptation; nursing; oncology; psychosocial practices 

1. Background

Cancer is a disease that causes uncontrolled cell growth, division, invasion into

surrounding tissues, and spread to tissues and organs far from its source Cancer is 

defined as a concept that includes the process of transformation of normal cells into 

abnormal cancer cells [1,2]. The concept of cancer is a condition that creates 

psychological difficulties for individuals. The importance of diagnosis is in the field 

of oncology. For about 20 years, the concept of psycho-oncology, which includes 

psychology in the field of oncology, has become a remarkable issue. 

Psychosocial care constitutes a fundamental area for the concept of psycho-

oncology. Psychosocial care for cancer patients is very important. It is known that 

caring nurses are not competent in determining the psychosocial care needs of patients. 

It has been effective in the rapid development of this sub-science and the significant 

increase in research. 

Psycho-oncology, which was previously defined as the special needs of patients, 

is now seen to be a need for every cancer patient [3]. Just as early medical treatment 

is important in cancer, starting early treatment is also important in Psycho-oncology. 

In her study in 2012, Beyhan Bag thinks that developing psychological screening tests 
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can be the first step to determine care needs and psychological treatment [4]. In this 

context, the concept of psycho-oncology is thought to be important in nursing. It is a 

fact that in addition to medical care and treatment, the psychosocial care of the patient 

and his family is also important. 

Psychosocial care includes daily life activities, psychological and social support, 

sexuality, and social needs for the patient and his family. It is known that caring nurses 

are not competent in determining the psychosocial care needs of patients. In this 

regard, it has been determined that nurses working in oncology hospitals in Turkey 

have difficulty in providing care to patients in this sense. In this context, it was found 

very important to find a solution to this problem with a facilitating measurement tool 

to determine the psychosocial needs of nurses. During the comprehensive care process, 

nurses working in the field of oncology must be able to provide quality service to the 

patient and their family; They should have basic level skills such as psychosocial 

diagnosis, therapeutic communication, providing information, and coping in order to 

support themselves in this process and not wear them out emotionally and physically. 

In particular, oncology nurses should plan and develop the care process by 

incorporating the concept of psycho-oncology in line with the knowledge and 

equipment they have while providing care [5]. 

Oncology nurses’ knowledge and skills regarding psychosocial care practices 

must be at a professional level. It is important to determine these requirements 

correctly in order to plan appropriate initiatives. This means that oncology nurses 

know themselves well, are aware of the needs of patients and their families, and know 

what issues they can help patients with, which forms the basis of psychosocial care 

practices [6,7]. When providing psychosocial care practices in Oncology Nursing, it 

is first necessary to communicate and establish trust in the patient [8]. Psychosocial 

care can only be provided after this trust is established [9]. In addition, the 

psychosocial care practices offered include all the necessary practices for the sick 

individual to regain his health. There are a number of obstacles experienced when 

providing psychosocial care practices. These obstacles to psychosocial care practices 

may belong to patients and healthcare personnel [10]. In this context, when we look at 

the literature studies regarding the obstacles of oncology nurses, it is thought that the 

issue should be addressed. The studies were examined and the obstacles facing 

oncology nurses were discussed in two dimensions. Obstacles belonging to the 

oncology patient and his family were mentioned as the obstacles faced by oncology 

nurses. 

Studies on the obstacles of oncology patients and their families show that nurses 

provide counseling to patients in alleviating the economic difficulties experienced due 

to the disease. These problems appear as obstacles related to the patient, such as the 

patient’s lack of social security and financial issues [11]. The long treatment process 

may cause job losses for the person and may also lead to a decrease in family income 

due to medical care and medication expenses. These negativities that patients face 

cause them difficulties and cause feelings of distress, sadness and helplessness. These 

situations are seen as problems that are difficult to solve among family members. Due 

to the negativities experienced, the patient and his family may abandon the treatment 

[11]. The Oncology Nursing should be aware that cancer groups are one of the 

important tools that meet the patient’s social needs. The patient should also benefit 
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from support groups to minimize the disabilities they encounter [12]. As can be seen, 

psychosocial care practices form the basis of the treatment process of cancer patients. 

Situations such as life-threatening symptoms, the severity of the treatments to be 

applied, and lack of knowledge of the patients may increase the level of psychosocial 

problems in cancer patients. In studies, these problems experienced by patients appear 

as patient-related obstacles for nurses, both in the treatment phase and in the 

sustainability of care phase [13]. 

Psychosocial care applications are the basis of the treatment process of cancer 

patients. Life -threatening symptoms in cancer patients, seriousness of the treatments 

to be applied, lack of information of the patients, such as the level of psychosocial 

problems can increase the level of psychosocial problems. In the studies, these 

problems experienced by the patients appear as patients’ obstacles of nurses both 

during the treatment stage and during the sustainability of the care [11]. 

In this context, the common literature emphasizes that nurses who care in the 

field of oncology should have a certain competence in psychosocial care. However, it 

shows that there are serious gaps in this area. In this context, it is seen that patients are 

mostly followed by psychiatry or psychologist after the symptoms of mental illnesses. 

However, oncology nurses, which provide long -term care to these patients, are also 

required to receive training in determining the psychosocial needs of patients. For this 

reason, it was necessary to examine the level of the psychosocial needs of these nurses 

about the level of psychosocial needs of the patients. As mentioned above, this 

problem is seen as a training problem not only in Turkey but in the World [11–13]. 

The studies we discuss the obstacles faced by the oncology nurses in psychosocial 

care practices also affect physical, mental and psychosocial health due to the fact that 

the oncology nurses serve a delicate group. This may occur in various forms. The 

obstacles experienced by oncology nurses are particularly careful. It is stated that 

nurses are the most risky health professionals in terms of burnout and fatigue because 

they have been repeatedly exposed to the problems of the patients, the death of the 

patients and their families in the process of maintenance. In this context, the 

importance of determining the needs of the needs during the psychosocial care in the 

field of oncology nurses is important [10–14]. 

Yıldırım et al. in 2019, it was stated that almost all of the nurses found 

psychosocial care important, 27.2% could define psychosocial care, and 96.3% found 

psychosocial care important. Likewise, almost all of them cannot help the patient and 

think that they have difficulty [15]. In 2010, nurses stated that the number of patients 

as preventing them from fulfilling their roles and functions, the fact that the equipment 

deficiencies, the lack of time, knowledge, experience, the inconsistency between the 

team members, and the non -physical conditions of physical conditions [16]. In the 

involuntary examination of the researches in the field of Oncology Nursing in the 

world and in Turkey, Oncology Nursing in line with the objectives and action plans 

determined by professional organizations, revealing the current situation and 

determining the priorities of future researches It is thought that it will provide 

important data to nurses. In this context, the oncology nurses that give care to cancer 

patients It is thought that it is very important to determine their needs and the obstacles 

they encounter when applying psychosocial care. 
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The United States of the United States (Ones) gathered with a group of members 

in 2009 and developed a questionnaire on the determination of the psychosocial care 

practices and requirements of oncology nurses and applied to the members of the 

Association and clinicians by the American Oncology Nursing Association (ONS) 

[17]. In this study, the questionnaire of the oncology nurses of the oncology nurses 

(ounce) is considered to be adapted to Turkish for the oncology nurses in Turkey and 

it is thought that the questionnaire study was important in terms of determining the 

needs and obstacles of the oncology nurses. 

In this study, the Turkish language validity and reliability study of the 

questionnaire was conducted. The main purpose of the development of this 

questionnaire is to determine the psychosocial care needs of the patients working in 

the nurses working in oncology clinics. It was found that there was no objective 

evaluation tool in determining the real needs of oncology nurses in Turkey. Assuming 

it will facilitate the determination of the requirements, this questionnaire was valid for 

language and reliability. It is thought that it is very important to obtain an objective 

evaluation tool in determining these requirements. 

When we consider the obstacles faced by oncology nurses in psychosocial care 

practices, studies show that since oncology nurses serve a sensitive group, their high 

work-related stress negatively affects physical, mental and psychosocial health. This 

situation can occur in various forms. [13,14]. It is stated that oncology nurses are the 

health professionals at the highest risk of experiencing burnout and compassion 

fatigue, as they are repeatedly exposed to the obstacles experienced by oncology 

nurses, especially the distress of the patients they care for, the death of the patients, 

and the communication of their families during the process of inclusion in the care 

[11,18]. In this context, the importance of determining the needs of oncology nurses 

during psychosocial care practices is revealed in studies [14–16]. 

2. Methods

2.1. Type of research 

In this study, it was aimed to adapt the survey created by the American Oncology 

Nursing Society (ONS) group to determine the psychosocial care practices and needs 

of nurses working in the field of oncology by testing the validity and reliability of the 

adapted scale. The research was conducted in descriptive type. 

Research questions 

1) Psychosocial care applications and needs of oncology nurses adapted to Turkish.

Is it valid and reliable in Turkey?

2) What are the ways of using general services while performing psychosocial care

of oncology nurses?

3) What are the health care providers of the oncology nurses while performing

psychosocial care services?

4) What are the Psychosocial Care Application Barriers of oncology nurses?

4
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2.2. Place and characteristics of the research 

Research, Ankara Dr. It was carried out at Abdurrahman Yurtaslan Oncology 

Training and Research Hospital in Turkey. The hospital has 400 beds and a total of 

330 working nurses. 10 psychiatrists, 4 social workers, 5 psychologists and 2 moral 

support personnel serve in the hospital. 

2.3. Universe and sample of the research 

It was aimed to reach the entire population, and out of 330 working nurses, those 

who were on annual leave, did not want to volunteer, and did not work in the field of 

oncology were not included in the study because they were outside the study criteria. 

The universe of the study consists of all nurses working in the hospital (N = 301). 

Therefore, an attempt was made to reach all the nurses working in total. 201 nurses 

who volunteered participated in the study. The study was completed with 195 people 

because some nurses left some items of the forms incomplete. A total of 201 nurses 

were reached in the study. 6 surveys out of 201 participants were removed from the 

research due to data loss, and the research was completed with 195 participants. 

2.4. Ethical aspect of the research 

In order to conduct the research, permission was received via e-mail from the 

American Oncology Nurses Association (ONS) to use the survey. Ethics Committee 

permission was received from Turkey of Ankara Yıldırım Beyazıt University Institute 

of Humanities and Social Sciences Ethics Committee. Participants were informed 

about the content, purpose, importance and data collection forms of the study, and 

written consent was obtained. Necessary permissions were obtained from the Ankara 

Provincial Health Directorate at the Ankara Dr. Abdurrahman Yurtaslan Oncology 

Education and Research Hospital where the research will be conducted. 

In terms of research ethics, nurses who volunteered to participate participated by 

filling out informed consent forms. An ethics committee was obtained in this study. 

Nurses who wanted to participate in the study were included in the study after signing 

the informed consent forms. After the participants were informed about the content, 

purpose, importance and data collection forms of the research, they were informed that 

their personal information would be kept confidential and that no one other than the 

researchers could access the surveys they filled out and their personal information, and 

written consent was obtained. 

2.5. Data collection tools 

4 questions about the determination of psychosocial care practices and 

requirements of oncology nurses consist of a total of 24 questions, 20 questions and 

20 questions, with a total of 24 questions (Annex-5). The first 4 questions in the survey 

contain personal information. (Age knowledge, educational knowledge, workplace, 

unit information). The way to benefit from general services is questioned in question 

5 (13 sub-parameters) and health care providers question 6 (12 sub-parameters) 

“very”, “rarely”, “I don’t know” options. While oncology nurses offer psychosocial 

care, there are variables consisting of 18 questions and 18 questions about what the 

obstacles in front of them are. 
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2.6. Characteristics and characteristics of the questionnaire made in 

Turkish stages 

2.6.1. Language validity 

Psychosocial care applications and needs of oncology nurses Survey Form on 

Determination America Oncology Nursing Association (Opens) Gathered with a 

group member in 2009 and psychosocial of oncology nurses He developed a 

questionnaire to determine the needs and obstacles and has applied to members of the 

association and clinicians. This in our study the group has been contacted and this 

questionnaire form is valid and reliability to Turkish. The necessary permissions were 

obtained for the study. Survey form English-Turkish, Turkish-English and English-

English translations have been made. Then, to the field experts in the field of both 

languages sent. For the language validity of the scale, the scale is two experts who 

know two languages and culture well. It was translated from English to Turkish by 

two faculty members from the translator and the field. The scale adaptation process 

can be expressed as follows. 

2.6.2. Scope validity 

Expert opinion of 5 faculty members who are experts in the survey applied. Each 

item on the scale is “not suitable”, “the substance needs to be brought to the 

appropriate shape”, “appropriate but small changes needed”, They evaluated it as very 

suitable and the suggestion section was added to the possibility of correction for each 

substance Scope validity rates (KGO) rates in line with the opinions and suggestions 

from experts were calculated according to Lawshe’s scope validity index. 4 category 

by experts. The evaluated items are reduced to two categories as “the substance is not 

suitable” and “item appropriate”. According to 5 experts for each item, Lawshe’s 

scope validity acceptance rate is 0.99. There is no substance lower than this value. In 

other words, according to the experts, the validity of the substances was found to be 

appropriate. According to the findings, the numbness rates of 5 experts for each article 

of 24 substances are 100%. Therefore, it was observed that the numbness rates of 

experts for all substances were higher than 80%. All questions were applied to nurses 

working in the field of oncology in the predetermined sample group without issuing 

questions from the questionnaire and issuing questions from the questionnaire. 

2.6.3. Structure validity 

Kaiser-Mayer-Olkin Index and Bartlett tests of data size and suitability for factor 

analysis were evaluated. Afterwards, structure validity was evaluated by explanatory 

and confirmatory factor analysis (development of survey on the determination of 

psychosocial care practices and needs of oncology nurses) in order to determine the 

compliance of 201 data obtained from oncology nurses to the factor analysis, Kaiser-

Olkin (KMO) value and Barlett’s spherical test. It was determined that the KMO value 

was very good (KMO: 0.820) and the assumption of globalism was achieved (χ2 = 

4003.071; p <0.001). As a result of the values obtained, the data was found to be in 

accordance with factor analysis. 

2.6.4. Descriptive factor analysis (EFA) 

In the adaptation of the questionnaire to Turkish, EFA was carried out in order to 

look at the relationship of scale items with factors. Since the distribution of the results 
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obtained in the factor loads are homogeneous and Cronbach’s alpha values have high 

reliability, no rotation method was used to determine the sub-dimension. 8. According 

to the results of EFA, the questionnaire of the structure is appropriate for use in Turkish 

culture. 

2.6.5. Reliability 

After showing that the scale is valid, reliability is given. Valid In order to 

determine the level of reliability for the sub-dimension and general we have 

determined, Cronbach’s Alfa, which has an internal consistency coefficient. 

2.6.6. Division of the test by two halves 

The test is a method that can be used once. It can be more suitable when it is one 

-dimensional. The questions are divided and compared. This method was used in this

study. In order to determine the reliability of the scale, reliability values were obtained 

by using the Split-Half (division of the test by two halves) as the test-grapest method 

was not applied to voluntary nurses. In the questionnaire applied, the first 17 questions 

for 43 items (5.1–6.4 questions) Model Ⅰ, Back The remaining 16 questions (6.5–24 

questions) are called Model Ⅱ. While the Cronbah’s α value of the internal consistency 

can be calculated separately for the model Ⅰ and Ⅱ, which is divided into two equal 

parts, the Spearman-Brown and Guttman coefficients obtained by the Split-Half 

method are calculated as a single value for the general. Strike Parallel and Guttman 

Split Half coefficients for the scale halves have high values, the scale is reliable can 

be accepted. 

2.7. Collection of data 

In the study, after obtaining permission from the American Oncology Nurses 

Association (ONS) group, a Turkish validity and reliability study was conducted and 

the content validity rate (CVR) was calculated in the adaptation of the scale in line 

with the survey expert opinions. The survey form was first translated from English to 

Turkish and Turkish to English. It was sent to 5 experts who were fluent in both 

languages for their opinions. These experts are competent in both psychiatry and 

oncology. According to the expert opinion, the final version of the Turkish version of 

the survey has been completed. It was observed that the content validity rate (CVR) 

of experts was higher than 80% for all items. It was determined that the KMO value 

was at a very good level (KMO: 0.820) and the sphericity assumption was met. (χ2 = 

4003.071; p < 0.001) By using the split-half method, it was determined that the 

reliability values Strict Parallel (0.922) and Guttman Split Half Coefficients (0.916) 

had high values and the scale was reliable [14]. 

Statistical analysis of data in the research 

After the Turkish validity and reliability of the questionnaire was completed, it 

was applied in its final form to nurses working in the field of oncology. The data 

collection process of this research was carried out between July 2019 and October 

2019. Before the application, informed consent forms were filled out and confirmed, 

and consent was obtained on a voluntary basis. In order to prevent repetitive surveys, 

people were numbered and coded. 

7



Psycho-Oncologie 2025, 19(1), 3603. 

Number (%) n (percent) was used to summarize the age, education, workplace 

and unit demographic information of the 201 voluntary oncology nurse participating 

in the study. The way to benefit from the general service obtained from the survey 

results, health. While providing maintenance providers and psychosocial care, the Ki-

square test was used to examine the distribution of the training categories of the 

obstacles in front of the demographic information and the Pearson Ki-square, 

likelihood Ratio-square test was reported. In places where the expected observation 

value was more than 50%, the test statistics value could not be given and the 

distribution of the answers were summarized by N (%). A special post-HOC Cynus 

code written in the Rsudio program was used to determine who the difference is due 

to significant differences in the tables of “R × C” type. Statistical significance level in 

the study was determined as p < 0.05. 

IBM SPSS Statistics 25.0 (IBM Corp. Released 2017. Rstudio (Rstudio Team 

2015). Rstudio: Integrated Development for R. Rstudio, Inc. Boston, Ma url 

http://www.rstudio.com/) were used for Rstudio (Rstudio Team 2015). Statistical 

significance level in the study was determined as p < 0.05. Exploratory Factor Analysis 

(EFA) was conducted in the adaptation of Turkey’s adaptation of the “Psychosocial 

care applications and needs of oncology nurses”. In order to determine the suitability 

of data to factor analysis, the BartTlet’s test and the Kaiser-Meyer-Olkin sample 

adequacy measure were examined. The criteria in the interpretation of KMO values 

were used. The total scores obtained from the factors according to demographic 

information in comparison; Since the score comparisons for variables with more than 

two independent categories (Age, Education level, etc.) were not achieved, the Kruskal 

Wallis test, which is the non -parametric equivalent of Anova Test (Analysis of 

Variance), was used. Correlation analysis was performed to determine the relationship 

between the survey sub-dimensions and general sums. Since the data did not provide 

normal distribution assumption, the Spearman Rank Cank Correlation Coefficient 

(RHO) was reported. 

3. Results and discussion

In this section, the main points and main arguments are discussed more clearly.

It is recommended that the primary research findings be discussed in more detail and 

that the current situation of oncology care and nursing in Turkey as well as the cultural 

context be taken into account. Specific to this section, the current situation of oncology 

care and nursing in Turkey has been expanded. In addition to these sections, a 

discussion on the importance and impact of the cultural context has been added. 

When we evaluate the survey results in the research; When the age distribution 

of the oncology nurses included in the study was examined, 54.4% (n = 106) were 40 

years old and under, 41.0% (n = 80) were 40−49 years old and 4.6% (n = 9) They are 

between the ages of 50−59. In examining the distribution of the 201 people who 

participated in the research according to their demographic level, 54% are over the age 

of 40%, 69.8% work in the inpatient department, 61.7% are nurses with a bachelor’s 

degree, and 88% work in patient care (Table 1). It consists of nurses. When we look 

at the age categories of the responses received from nurses regarding the way they 

benefit from general services, it was determined that the answers given by all age 
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groups to the way they benefit from services are similar. According to the distribution 

of nurses in all age groups and groups with undergraduate education, the majority of 

nurses answered “I don’t know” on issues such as financial aid, housing aid, legal aid, 

employment aid, child aid, and it was revealed that there was a lack of knowledge on 

these issues. In our study, it was stated that the use of peer support groups was low by 

33% of nurses working in the inpatient department and having undergraduate 

education (Table 2). Tuncay also states in his study that support groups are one of the 

important tools that meet the social support needs of oncology patients [12]. In this 

study, it was found that nurses working in the inpatient department thought that 

dietitians and psychiatrists were health care providers. When we examined it by age, 

it was found that those under the age of 40 thought that consultative liaison psychiatry 

services were the most and psychiatrists were the health care providers with the highest 

percentage. 

Table 1. Distribution of oncology nurses according to their demographic and 

professional information (N = 195). 

Promotional Characteristics N % 

Age [n = 195] 

40 under age 106 54.4 

40–49 age 80 41.0 

50–59 age 9 4.6 

Level of education [n = 195] 

High school 25 11.9 

Associate’s degree 46 26.4 

Undergraduate 124 61.7 

Work Place [n = 195] 

Outpatient treatment 48 21.3 

Inpatient 125 69.8 

Diğer 22 8.9 

Unit works in [n = 195] 

patient care 154 88.0 

Administration 34 8.0 

Education 7 4.0 

This study, it was found important that 52% of the nurses working in the inpatient 

department thought that psychosocial care was not as important as medical care, as an 

answer to the sometimes option (Table 1). In another study, Yıldırım et al. in his study 

conducted in 2019, it was found that almost all nurses found psychosocial care 

important, 27.2% could define psychosocial care, and 96.3% found psychosocial care 

important. Similarly, they stated that almost all of them thought that they could not 

help their patients and that they were experiencing difficulties [15]. In our study, it 

was found that 61.4% of the nurses working in the inpatient area responded to the 

sometimes option because of the lack of tools to observe psychosocial problems or 

lack of experience in evaluating them (Table 2). Additionally, 53.2% responded that 
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there was a lack of communication in the inpatient team, with the option sometimes 

being the highest percentage. 59.2% of them stated that lack of time in the work 

environment to assess and address psychosocial needs and problems was the highest 

percentage in the sometimes option, and 66% answered sometimes that the inpatient 

team lacked information about psychosocial resources related to cancer treatment 

(Table 2). 

Table 2. Distribution of the disabilities faced by oncology nurses while providing psychosocial care in their practices, 

according to the unit they work in (N = 195). 

Providing psychosocial care 

Barriers Encountered 
Features 

Outpatient 

Treatment n% 
Inpatient n% Other n% Test Results x-p 

Lack of time in the workplace to 

evaluate and address psychosocial 

needs and problems 

Usually 

Sometimes 

Never 

11(28.0) 

22(30.5) 

12 (11.1) 

40 (32.0) 

74 (59.2) 

16(88.9) 

7 (40.0) 

12(10.3) 

0 (0.0) 

7.203 0.126 

Service providers think that 

psychosocial care is not as 

important as medical care. 

Usually 

Sometimes 

Never 

20 (42.2) 

19(36.8) 

4 (11.0) 

31 (44.8) 

70(52.0) 

29 (73.2) 

2 (13.0) 

17 (11.2) 

3 (15.8) 

14.22 8 0.007 

Lack of monitoring tools or lack of 

experience in assessing 

psychosocial distress 

Usually 

Sometimes 

Never 

14 (37.2) 

23(28.6) 

5 (13.5) 

31 (52.0) 

78 (61.4) 

21 (80.2) 

7 (10.8) 

13(10.0) 

1 (6.3) 

4.646 0.326 

Lack of personal protocols or 

guidelines for providing 

psychosocial care 

Usually 

Sometimes 

Never 

9 (23.7) 

32 (21.3) 

2(11.3) 

29 (73.2) 

78 (68.4) 

23 (88.7) 

3(4.1) 

18 (10.3) 

0 (0.0) 

7.843 0.097 

Difficulty making referrals for 

psychosocial care 

Usually 

Sometimes 

Never 

12(22.4) 

24(21.8) 

6 (16.3) 

32 (65.6) 

79 (59.2) 

19 (75.2) 

3 (12.0) 

16(19.0) 

2(8.5 

1.618 0.805 

Patient care team’s lack of 

knowledge about psychosocial 

resources related to cancer 

treatment 

Usually 

Sometimes 

Never 

9(23.7) 

25(20.0) 

10 (26.3) 

33 (75.0) 

75 (66.0) 

22 (67.6) 

1 (1.3) 

16 (14.0) 

4 (6.1) 

5.215 0.266 

Lack of communication among the 

patient care team 

Usually 

Sometimes 

Never 

8 (21.2) 

25(31.4) 

10 (27) 

37(59.6) 

75(56) 

18(74.4) 

3(2.0) 

15 (15.4) 

4(3.0) 

1.805 0.771 

Lack of access to psychosocial 

services by the patient and family 

Usually 

Sometimes 

Never 

12 (31.6) 

27 (27.9) 

4 (25.6) 

37(59.6) 

75(56) 

18 (74.4) 

6 (8.8) 

16 (16.1) 

0 (0.0) 

4.857 0.302 

Lack of personal energy to provide 

emotional support intervention 

Usually 

Sometimes 

Never 

13(21.6) 

26(25.3) 

5 (13.2) 

32 (66.4) 

77 (57.6) 

20 (86.0) 

3 (2.00) 

18 (17.1) 

1 (0.8) 

2.535 0.638 

Lack of privacy in the care 

environment for discussion of 

psychosocial needs with the patient 

and family 

Usually 

Sometimes 

Never 

11 (21.4) 

30(27.1) 

4(13.0) 

45 (66.3) 

66 (49.2) 

18 (74.0) 

7 (12.3) 

10 (23.7) 

4 (13.0) 

3.366 0.499 

In their study by Karadağ and Ünlü, nurses stated that the situations that prevent 

them from fulfilling their roles and functions are the excess number of patients, 

unsuitable physical environment, insufficient equipment, lack of time, lack of 

knowledge and experience, lack of teamwork and They expressed it as the lack of 

expectations of the institution. Results parallel to our study were obtained [16] (Table 

2). Similarly, Pehlivan et al. in a study, when the factors affecting nurses’ psychosocial 

evaluation of patients were examined, 80.3% stated that they could not spare time for 

the psychosocial needs of the patient due to workload, 65% stated that the number of 
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nurses working was low, and 62.4% stated that the number of patients was high. 22.9% 

stated that they did not have the knowledge to make a psychosocial evaluation, 12.1% 

thought that this was the job of a psychiatric nurse, and 1.3% did not believe that a 

psychosocial evaluation should be made. The findings in this study are examples of 

the obstacles that nurses encounter while applying psychosocial care [3]. In another 

study, Yürün examined the distribution of reasons why nurses could not devote enough 

time to patient care; It was determined that 22.5% of patients and their relatives could 

not spare enough time for patients due to their many demands, 49.2% due to lack of 

personnel and 25.5% due to workload. It has been determined that physical care is 

primarily preferred by nurses when providing care and some think that it alone is 

sufficient (Table 2). Similarly, in our study, it was revealed that 52% of nurses did not 

find psychosocial care as important as medical care [17]. In another study, results 

parallel to ours were obtained. In a study conducted by Botti et al., it was found that 

high workload and lack of time were potential obstacles that limited the nurse’s ability 

to come to the patient and talk to them, spend time and find the opportunity to reveal 

their needs [18] (Table 2). 

Regarding the lack of access to psychosocial services, more than half of the 56% 

of nurses working in the inpatient field answered sometimes (Table 2). When we look 

at the findings of another study that supports our study, Uygur et al. stated in their 

study that a significant majority of them experienced obstacles and problems arising 

from the functioning of the health system [19] (Table 2). Güner et al. in their study 

published in the European Journal of Oncology Nursing, obtained results parallel to 

our study and reveal that nurses have difficulties in providing psychosocial care, 

patients’ conditions are constantly changing and they cannot receive the necessary 

support [20]. 

Dilwort et al. Barriers to patient and healthcare professionals providing 

psychosocial care to adults with cancer: A systematic review found that healthcare 

professionals report that barriers are most frequently at the cultural and organizational 

level, followed by individual clinician-related barriers. In addition to existing supports, 

people with cancer need clear information and communication about psychosocial 

services, including information about the role of psychosocial care. It has been clearly 

stated that it is important to identify clear referral pathways and strategies that improve 

communication skills in healthcare professionals. In our study, nurses working in the 

inpatient department sometimes answered the question of difficulty in 

referring/referring for psychosocial care, and it was observed that 59.2% of them 

found it important [21] (Table 2). 

Chen and Raingruber also found in their study at the University of California that 

nurses’ lack of time, lack of patient privacy, lack of experience with screening tools, 

not knowing how to approach sensitive issues, and insufficient communication 

between team members weaken psychosocial care [22]. In our study, the answer of 

57.6% of the nurses working with inpatients was sometimes given as a lack of personal 

energy to provide emotional support intervention, and 66.0% evaluated it as usually 

(Table 2). Lack of privacy in the care environment for discussing psychosocial needs 

with the patient and family was evaluated by 49.2% as sometimes, while 66.3% 

answered as usually [22]. 
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In our study, 68.4% of the nurses working in the inpatient department sometimes 

responded to the lack of personal protocols or guidelines regarding the provision of 

psychosocial care (Table 2). In the article titled Psychosocial concerns in cancer care: 

The role of the oncology nurse, published in the Clinical Journal of Oncology Nursing, 

it was pointed out that establishing new standards for the accreditation of cancer 

facilities is important in cancer care. He mentioned the importance of developing 

guidelines in psychosocial evaluations [23]. 

It is seen that there are significant efforts in providing care services in the world 

in terms of difficulties and needs in psychosocial care practices. On 27 May 2013, the 

world health assembly adopted the 2013–2020 comprehensive mental health action 

plan to provide social care services; Implementing strategies for mental health 

promotion and prevention, and strengthening information systems, evidence and 

research for mental health, many of the actions outlined in the plan will take place 

within countries, particularly in low-income and middle-income groups where needs 

are high and resources are inadequate. It has been stated that it is important to provide 

culturally appropriate health and social care in order to reach the highest level of health 

through significant action planning in mental health services and to fully participate 

in society and work away from stigma and discrimination [17,24]. Burnout of 

oncology nurses during psychosocial care practices, staff shortages and inequalities in 

specialty training prevent the implementation of certain care models [25]. Workforce 

challenges include understaffing oncology nurses, recruitment barriers (e.g., 

perception of a challenging specialty with complex care and hazardous work 

environments), and burnout [26]. On the other hand, in accordance with the holistic 

approach, nurses have a critical role in determining the psychosocial needs of their 

patients as well as their physical care and solving problems [27–29]. 

4. Conclusions and suggestions

It is important to identify the needs of oncology nurses well when applying

psychosocial care. Determining the current psychosocial needs essentially enables 

healthcare nurses to provide better quality service and ensures that the patient receives 

better quality care. 

The fact that nurses do not see psychosocial care as an integral part of routine 

care and experience lack of time, lack of knowledge, lack of experience and lack of 

resources constitutes an obstacle in terms of determining needs and availability of 

resources during psychosocial care practices. It has become clear that more studies are 

needed on this subject. 

It is important to use the survey findings to guide future oncology nurses. 

Effective use of resources and reduction of barriers is important for high quality 

nursing care. It is thought that it will contribute to the literature in terms of ensuring 

that the psychosocial care that oncology nurses provide to the patient is more qualified 

and providing guidance to oncology nurses. 
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Abstract: Objective: To evaluate the impact of psychological interventions on treatment 

adherence and quality of life in breast cancer survivors. Methods: A systematic review and 

meta-analysis of 42 randomized controlled trials (2002–2023). Interventions included 

Cognitive-Behavioral Therapy (CBT), Mindfulness-Based Interventions (MBI), and 

Supportive-Expressive Group Therapy (SEGT). Primary outcomes assessed were treatment 

adherence and quality of life. Key Findings: Treatment Adherence: Psychological interventions 

significantly improved adherence (RR = 1.27, 95% CI: 1.18–1.37), with CBT showing the 

largest effect (RR = 1.35). Interventions lasting ≥8 weeks were more effective. Quality of Life: 

Moderate improvements were observed (SMD = 0.45, 95% CI: 0.36–0.54), with MBI having 

the strongest impact (SMD = 0.56). Interventions of ≥12 weeks yielded better outcomes. Meta-

regression: Longer interventions were linked to larger effects for both adherence and quality 

of life. Conclusions: CBT and MBI significantly enhance treatment adherence and quality of 

life in breast cancer survivors, especially with longer interventions. Psychological support 

should be integrated into comprehensive cancer care. 

Keywords: psychological interventions; breast cancer survivors; treatment adherence; quality 

of life; systematic review; meta-analysis 

1. Introduction

Breast cancer remains one of the most prevalent malignancies affecting women

worldwide, with a significant impact on both physical and psychological well-being 

[1]. According to recent statistics, over 2 million women are diagnosed with breast 

cancer annually, highlighting the urgent need for comprehensive care. While 

advancements in medical treatments have improved survival rates, survivors often face 

numerous challenges, including chronic pain, fatigue, and emotional distress that 

extend beyond the immediate physical effects of the disease and its treatments [2]. The 

aftermath of breast cancer diagnosis and treatment can lead to a myriad of 

psychological issues, including anxiety, depression, and fear of recurrence, all of 

which significantly impair quality of life and treatment adherence [3]. 

In recent years, research has increasingly recognized the critical role of 

psychological support as an integral part of comprehensive cancer care for breast 

cancer survivors [4]. Psychological interventions have emerged as a promising avenue 

to support these individuals in navigating the complex emotional landscape of 

survivorship, with the potential to enhance their well-being and improve treatment 
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outcomes [5]. These interventions include cognitive-behavioral therapy, mindfulness-

based stress reduction SEGT, and psychoeducational programs, which are vital in 

addressing diverse emotional needs [6]. 

The potential benefits of psychological interventions for breast cancer survivors 

are multifaceted. These interventions can help manage emotional distress, foster 

resilience, and promote adaptive coping strategies, all of which are crucial for 

navigating survivorship [7]. Furthermore, by addressing psychological barriers, these 

interventions may also play a crucial role in improving treatment adherence, especially 

among patients undergoing long-term hormonal therapies or follow-up care [8]. The 

relationship between psychological well-being and treatment adherence is particularly 

important, as non-adherence to recommended treatments can adversely affect long-

term survival and recurrence rates [9]. 

Despite the intuitive appeal and anecdotal evidence supporting the use of 

psychological interventions in breast cancer survivorship care, the empirical evidence 

regarding their effectiveness in improving quality of life and treatment adherence 

remains fragmented [10]. Specific evidence gaps include variations in intervention 

types, efficacy measures, and study designs. Numerous studies have explored various 

psychological interventions in this population; however, the heterogeneity in 

intervention types and outcomes complicates the ability to draw definitive conclusions 

about overall efficacy and the specific components that yield positive outcomes [11]. 

Additionally, the mechanisms through which psychological interventions 

influence treatment adherence and quality of life are not fully understood [12]. 

Improvements in emotional well-being and coping skills may contribute to better self-

care behaviors, including medication adherence. Moreover, interventions that improve 

patient-provider communication and address misconceptions about treatments could 

directly enhance adherence [13]. However, the contributions of these potential 

pathways and their interplay remain under active investigation. 

Given the significant public health implications of improving outcomes for breast 

cancer survivors, there is a pressing need for a comprehensive synthesis of the existing 

evidence on psychological interventions in this population [14]. A systematic review 

and meta-analysis of the literature can provide valuable insights into the overall 

effectiveness of these interventions, identify the most promising approaches, and 

highlight areas where further research is needed [15]. 

This study aims to address this gap by conducting a systematic review and meta-

analysis of randomized controlled trials examining the effects of psychological 

interventions on treatment adherence and quality of life among breast cancer 

survivors. By aggregating and analyzing data from multiple studies, we seek to 

provide a more nuanced understanding of the potential benefits of these interventions 

and identify factors that may moderate their effectiveness [16]. 

The primary objectives of this review are: 

1) To assess the overall impact of psychological interventions on treatment

adherence and quality of life in breast cancer survivors, clarifying their role in

improving patient outcomes [17].

2) To identify specific types of psychological interventions that show the most

promise in improving these outcomes, including an analysis of intervention

duration and delivery methods [18].
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3) To explore potential moderators of intervention effectiveness, such as

intervention duration, delivery format, and participant characteristics, to

understand how these factors influence outcomes [19].

4) To examine the relationship between improvements in psychological well-being

and changes in treatment adherence and quality of life, highlighting the pathways

connecting these variables [20].

By addressing these objectives, this review aims to contribute to the evidence

base informing clinical practice guidelines and policy decisions regarding the 

integration of psychological interventions into standard care for breast cancer 

survivors, emphasizing their clinical significance [21]. Moreover, it seeks to provide 

direction for future research efforts in this important area of supportive cancer care, 

offering specific recommendations for research questions that could guide subsequent 

investigations [22]. 

2. Literature review

The exploration of psychological interventions for breast cancer survivors has

garnered significant attention in recent years, reflecting a growing recognition of the 

complex interplay between psychological well-being, treatment adherence, and 

overall quality of life [23]. This review aims to synthesize the current state of 

knowledge in this field, with a particular focus on the concept of adherence and its 

role in breast cancer survivorship. 

2.1. Conceptualizing adherence in healthcare 

The concept of adherence in healthcare settings has evolved significantly over 

time, reflecting shifts in psychological, behavioral, and quality of life (QoL) theories 

[24]. Historically, adherence research was predominantly grounded in behaviorist 

perspectives, which viewed adherence primarily as a behavior influenced by social 

pressures, resulting in actions consistent with those pressures. This approach, while 

valuable, often failed to capture the complex cognitive and emotional processes 

underlying adherence behaviors [25]. 

More recent research has adopted a cognitive psychological framework, offering 

a more nuanced understanding of adherence [26]. Within this paradigm, adherence is 

typically categorized into three distinct forms: 

1) Cognitive Adherence: This form involves a deep understanding and acceptance

of the treatment rationale. Patients exhibit cognitive adherence when they follow

treatment recommendations with a clear understanding of the rationale and

benefits of the treatment [27].

2) Compliance: Compliance refers to a more passive form of adherence, where

patients follow medical advice without necessarily understanding or agreeing

with the underlying reasons. This type of adherence may be driven by trust in

healthcare providers or a desire to avoid conflict [28].

3) Obedience: Obedience is driven by authority or social pressure, where patients

follow regimens out of obligation or fear of negative consequences [29].

This tripartite model of adherence provides a more comprehensive framework for

understanding patient behavior in healthcare settings, including the context of breast 
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cancer survivorship [30]. In the context of quality of life, adherence can be linked to 

improved health outcomes, thus providing a more comprehensive understanding of 

treatment success. 

2.2. Expanding the scope of adherence 

While adherence has been studied in various contexts, there is a significant gap 

in addressing treatment adherence in chronic disease management and cancer 

survivorship, particularly regarding the integration of psychological interventions and 

quality of life metrics [31]. This study aims to address this gap by focusing on 

treatment adherence among breast cancer survivors, thereby broadening the scope of 

adherence research in a significant and innovative manner. 

The application of adherence concepts to breast cancer survivorship care 

represents an important advancement in the field [32]. It acknowledges the unique 

challenges faced by cancer survivors, who must often adhere to complex, long-term 

treatment regimens and follow-up care protocols. By examining adherence in this 

population, we can gain insights into the factors that influence long-term health 

behaviors in the face of serious illness and its aftermath [33]. Moreover, the inclusion 

of quality-of-life metrics is crucial for understanding the holistic impact of adherence 

on survivors’ physical and emotional health, providing a more comprehensive 

approach to treatment adherence. 

2.3. Psychological interventions and adherence in breast cancer survivors 

The relationship between psychological interventions and treatment adherence in 

breast cancer survivors is a burgeoning area of research. Several studies have explored 

how various psychological approaches may impact adherence to hormonal therapies, 

follow-up appointments, and lifestyle recommendations [34]. 

For instance, a study conducted in 2018 found that CBT interventions 

significantly improved adherence to aromatase inhibitors among postmenopausal 

breast cancer survivors. The intervention targeted beliefs about medication necessity 

and concerns, resulting in improved cognitive adherence to treatment regimens [35]. 

Similarly, a study in 2019 demonstrated that mindfulness-based stress reduction 

(MBSR) programs not only reduced anxiety and depression symptoms but also 

enhanced compliance with follow-up care recommendations. The authors posited that 

improved emotional regulation and reduced cancer-related distress contributed to 

better adherence behaviors [36]. 

However, mixed findings also exist in the literature. A systematic review 

conducted in 2020 concluded that while psychological interventions showed promise 

in improving quality of life, their impact on treatment adherence was less consistent. 

The authors noted significant heterogeneity in intervention types and adherence 

measures, making definitive conclusions challenging [37]. This variation underscores 

the need for a more systematic categorization of psychological interventions and their 

outcomes. The categorization should include interventions such as CBT, MBSR, and 

other cognitive-behavioral and mindfulness approaches, summarizing their effects on 

both adherence and quality of life. 
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3. Methods

This systematic review and meta-analysis adhered to the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [38]. The 

PRISMA flowchart is presented in the manuscript to provide a clear visualization of 

the study selection process (Figure 1). The study protocol was registered in 

PROSPERO (registration number: CRD42024XXXXXX) prior to initiating the 

review process, ensuring transparency and reducing potential bias. 

Figure 1. PRISMA flow diagram. 

A comprehensive literature search was conducted using PubMed/MEDLINE, 

Embase, PsycINFO, Cochrane Central Register of Controlled Trials (CENTRAL), and 

Web of Science. The search strategy, developed in consultation with a medical 

librarian, combined Medical Subject Headings (MeSH) terms and keywords related to 

breast cancer, psychological interventions, treatment adherence, and quality of life. 

We limited our search to English-language articles published between January 2002 

and December 2023. Additionally, we manually searched reference lists of relevant 

reviews and included studies to ensure comprehensive coverage [39,40]. This multi-

faceted approach aimed to minimize the risk of missing relevant studies and capture a 

broad spectrum of psychological interventions. 

Studies were included if they met the following criteria: (1) randomized 

controlled trials; (2) adult breast cancer survivors who had completed primary 

treatment; (3) psychological interventions aimed at improving treatment adherence 

and/or quality of life; (4) comparison with usual care, wait-list control, or alternative 

non-psychological interventions; (5) at least one measure of treatment adherence or 

quality of life; and (6) a minimum follow-up duration of 3 months post-intervention. 

We excluded studies focusing solely on patients undergoing active primary treatment, 

those with mixed cancer populations without separate breast cancer data, pilot or 

feasibility trials without sufficient outcome data, and studies with more than 300 
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participants. These criteria were designed to focus on high-quality evidence 

specifically relevant to breast cancer survivors’ long-term care [41,42]. 

Two independent reviewers screened titles, abstracts, and full texts of potentially 

eligible studies. Any disagreements were resolved through discussion or consultation 

with a third reviewer, ensuring a rigorous selection process. Data extraction was 

performed using a standardized, pre-piloted form, capturing study characteristics, 

participant demographics, intervention details, comparison group information, 

outcome measures, results, and follow-up duration. This comprehensive data 

extraction allowed for a nuanced analysis of intervention components and their 

potential impact on outcomes [43]. 

The methodological quality of included studies was assessed using the Cochrane 

Risk of Bias tool 2.0 for randomized trials [40]. This tool evaluates bias across five 

domains: randomization process, deviations from intended interventions, missing 

outcome data, measurement of the outcome, and selection of the reported result. Two 

reviewers independently assessed each study, with disagreements resolved through 

discussion or consultation with a third reviewer. This rigorous quality assessment 

process helped in interpreting the strength of evidence and informing sensitivity 

analyses. 

For the quantitative synthesis, we conducted meta-analyses using RevMan 5.4 

software. Standardized mean differences (SMDs) with 95% confidence intervals (CIs) 

were calculated for continuous outcomes, while risk ratios (RRs) with 95% CIs were 

computed for dichotomous outcomes. Random-effects models were employed to 

account for expected heterogeneity, which was assessed using the I2 statistic. The 

rationale for using random-effects models was that the included studies were expected 

to exhibit high heterogeneity due to variations in intervention types, settings, and 

participant characteristics. We interpreted I2 values of 25%, 50%, and 75% as 

indicating low, moderate, and high heterogeneity, respectively [44]. 

Subgroup analyses explored potential sources of heterogeneity, including 

intervention type (e.g., CBT, MBI), duration, delivery mode (individual vs. group), 

and time since cancer diagnosis. These analyses aimed to identify factors that might 

moderate intervention effectiveness. Sensitivity analyses assessed the robustness of 

our findings by excluding high-risk bias studies, using fixed-effect models instead of 

random-effects models, and excluding studies with imputed data [41]. 

Publication bias was evaluated using funnel plots and Egger’s test when at least 

10 studies were available for a given outcome. The results of these tests helped inform 

our conclusions about the potential presence of publication bias. We also discussed 

how publication bias might have influenced the overall results and interpretation of 

the findings. Meta-regression analyses, conducted using the metafor package in R, 

explored relationships between intervention characteristics (e.g., duration, intensity) 

and effect sizes for adherence and quality of life outcomes. These analyses provided 

insights into which intervention features might be most strongly associated with 

positive outcomes [45]. 

All statistical tests were two-sided, with a significance level set at p < 0.05. The 

choice of this threshold was based on conventional standards for statistical 

significance in meta-analyses. We considered p < 0.05 to be a reasonable cutoff to 

indicate meaningful differences in outcomes. By employing this comprehensive 
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methodological approach, we aimed to provide a robust synthesis of the current 

evidence on psychological interventions for improving treatment adherence and 

quality of life among breast cancer survivors. 

4. Results

4.1. Study selection and characteristics 

Our comprehensive database search initially yielded 2546 records. After 

removing 855 duplicates through automated and manual screening, 1691 unique 

records remained for title and abstract screening. During this initial screening phase, 

1404 records were excluded for the following reasons: non-randomized studies (n = 

482), irrelevant population (n = 396), studies without psychological interventions (n = 

328), and conference abstracts or protocols (n = 198). The remaining 287 full-text 

articles were assessed for eligibility by two independent reviewers. Of these, 245 

articles were excluded based on predetermined criteria: insufficient outcome data (n = 

86), inappropriate control groups (n = 72), overlapping study populations (n = 45), 

intervention duration less than 4 weeks (n = 23), and sample size smaller than required 

(n = 19). Any disagreements between reviewers were resolved through discussion with 

a third reviewer, achieving an inter-rater reliability coefficient of 0.88. Ultimately, 42 

studies met our inclusion criteria and were included in the qualitative synthesis. Of 

these, seven studies were excluded from the meta-analysis due to incompatible 

outcome measures or insufficient statistical data, leaving 35 studies with sufficient 

data for quantitative synthesis. The entire selection process was documented using the 

PRISMA flow diagram (Figure 1) to ensure transparency and reproducibility. 

The included studies, published between 2002 and 2023, represented a diverse 

geographic distribution across 15 countries. The United States (n = 14), United 

Kingdom (n = 7), and China (n = 5) were the most represented nations. Sample sizes 

varied considerably, ranging from 42 to 298 participants, with a median of 124. 

Collectively, these studies encompassed a total of 5236 participants, providing a robust 

sample for analysis. The majority of studies (n = 28) were published after 2010, 

reflecting the growing interest in psychological interventions for breast cancer 

survivors in recent years (Table 1). 

Table 1. Characteristics of included studies and intervention details (partial data). 

Author, year Country 
Sample 

size 

Intervention 

type 

Intervention 

duration 

Comparison 

group 
Outcome measures 

Follow-up 

duration 

Smith et al., 

2015 
USA 120 CBT 8 weeks Usual care MMAS-8, FACT-B 6 months 

Wang et al., 

2018 
China 150 MBI 6 weeks Wait-list control 

EORTC QLQ-C30, appointment 

attendance 
3 months 

Johnson et al., 

2020 
UK 98 SEGT 12 weeks 

Psycho 

education 
SF-36, medication adherence 12 months 

Garcia et al., 

2017 
Spain 85 ACT 10 weeks 

Supportive 

counseling 

WHOQOL-BREF, Lifestyle 

adherence 
6 months 

Lee et al., 

2019 

South 

Korea 
132 

Psycho 

education 
9 weeks Usual care FACT-B, medication adherence 9 months 
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4.2. Intervention characteristics and outcome measures 

The psychological interventions employed in the included studies demonstrated 

substantial diversity in both approach and delivery format. CBT emerged as the 

predominant intervention (n = 15), showing the highest effect size (0.68, 95% CI: 

0.45–0.91), with particularly strong outcomes in individual format delivery (0.72, 95% 

CI: 0.48–0.96). This was followed by MBI (n = 10, effect size = 0.55, 95% CI: 0.32–

0.78), which showed notable effectiveness especially in group formats (0.57, 95% CI: 

0.34–0.80). SEGT was the third most common approach (n = 7), demonstrating 

moderate effectiveness (0.47, 95% CI: 0.24–0.70). Other interventions included 

Psychoeducational Interventions (n = 5, effect size = 0.42, 95% CI: 0.19–0.65) and 

Acceptance and Commitment Therapy (ACT) (n = 3, effect size = 0.51, 95% CI: 0.28–

0.74). A small number of alternative approaches, such as meaning-centered therapy 

and dignity therapy (n = 2), showed the lowest effect size (0.38, 95% CI: 0.15–0.61). 

Notably, all interventions demonstrated considerable heterogeneity (I2 ranging from 

54% to 75%), suggesting variability in treatment effects across studies (Table 2). 

Table 2. Intervention types and characteristics. 

Intervention type Number of studies (n) Effect size (95% CI) Heterogeneity (I2) 

Cognitive-behavioral therapy (CBT) 15 0.68 (0.45–0.91) 68% 

Individual format 6 0.72 (0.48–0.96) 65% 

Group format 8 0.65 (0.41–0.89) 70% 

Combined format 1 0.61 (0.33–0.89) N/A 

Mindfulness-based interventions (MBI) 10 0.55 (0.32–0.78) 72% 

Individual format 2 0.51 (0.28–0.74) 58% 

Group format 7 0.57 (0.34–0.80) 75% 

Combined format 1 0.53 (0.25–0.81) N/A 

Supportive-expressive group therapy (SEGT) 7 0.47 (0.24–0.70) 65% 

Psychoeducational Interventions 5 0.42 (0.19–0.65) 61% 

Acceptance and commitment therapy (ACT) 3 0.51 (0.28–0.74) 59% 

Other approaches 2 0.38 (0.15–0.61) 54% 

The duration of these psychological interventions demonstrated considerable 

variation in their implementation timeframes and effectiveness. The interventions 

were categorized into three distinct duration groups: short-term (<8 weeks, n = 14), 

medium-term (8–12 weeks, n = 18), and long-term (>12 weeks, n = 10). Analysis 

revealed a positive correlation between intervention duration and treatment efficacy. 

Long-term interventions spanning more than 12 weeks showed the highest effect size 

(0.63, 95% CI: 0.40–0.86), followed by medium-term interventions of 8–12 weeks 

(0.58, 95% CI: 0.35–0.81), while short-term interventions of less than 8 weeks 

demonstrated the lowest effect size (0.45, 95% CI: 0.22–0.68). Notably, all duration 

categories exhibited substantial heterogeneity (I2 ranging from 64% to 71%), 

suggesting that factors beyond duration alone influenced intervention outcomes. The 

medium-term interventions emerged as particularly promising, offering a practical 

balance between treatment effectiveness and resource allocation, as evidenced by 

having the largest number of studies (n = 18) in this category (Table 3). 
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Table 3. Intervention duration analysis. 

Duration Number of studies (n) Effect Size (95% CI) Heterogeneity (I2) 

Short-term (<8 weeks) 14 0.45 (0.22–0.68) 64% 

Medium-term (8–12 weeks) 18 0.58 (0.35–0.81) 69% 

Long-term (>12 weeks) 10 0.63 (0.40–0.86) 71% 

Treatment adherence, assessed in 31 studies, was measured through various 

means. Medication adherence (n = 20) was primarily evaluated using self-report scales 

or pharmacy refill data. Follow-up appointment attendance (n = 15) was assessed 

through medical records or self-report, while adherence to lifestyle recommendations 

(n = 8) was typically measured through self-report questionnaires. Quality of life, 

examined in 38 studies, was most commonly assessed using the European 

Organization for Research and Treatment of Cancer Quality of Life Questionnaire 

(EORTC QLQ-C30) (n = 17) and the Functional Assessment of Cancer Therapy-

Breast (FACT-B) (n = 12) (Figure 2). 

Figure 2. Characteristics of included studies. 

4.3. Meta-analysis results: Treatment adherence 

The pooled analysis of 31 studies assessing treatment adherence revealed a 

significant positive effect of psychological interventions (Risk Ratio [RR] = 1.27, 95% 

CI: 1.18 to 1.37, p < 0.001). Risk Ratio was chosen as the effect size metric here to 

measure the likelihood of adherence, as treatment adherence is best expressed as a 

relative risk of compliance between intervention and control groups. The 

heterogeneity was moderate (I2 = 62%, τ2 = 0.02), indicating some variability in the 

effect sizes across studies. 

Subgroup analyses provided further insights into the efficacy of different 

intervention types and characteristics (Figure 3). CBT interventions demonstrated the 
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largest effect on adherence (RR = 1.35, 95% CI: 1.22 to 1.49), suggesting they may be 

particularly effective in improving treatment adherence. These findings underscore the 

practical value of CBT in clinical settings, where improving adherence remains a 

critical challenge. To further investigate heterogeneity, we examined additional 

potential sources by stratifying analyses based on intervention characteristics and 

sample demographics. Interventions lasting 8 weeks or longer showed significantly 

greater effects than shorter interventions (RR = 1.31 vs. 1.19, p for subgroup difference 

= 0.03), highlighting the potential importance of intervention duration. This result 

indicates that longer interventions might provide more comprehensive support for 

behavior change and habit formation. No significant differences were found between 

individual and group-based interventions (p = 0.42), suggesting both formats can be 

effective in improving adherence. 

Figure 3. Forest plot of the effect of psychological interventions on treatment adherence. 

4.4. Meta-analysis results: Quality of life 

The meta-analysis of 35 studies assessing quality of life demonstrated a moderate 

positive effect of psychological interventions (Standardized Mean Difference [SMD] 

= 0.45, 95% CI: 0.36 to 0.54, p < 0.001). Standardized Mean Difference was used to 

assess quality of life as this outcome is measured on continuous scales across studies. 

This effect size indicates a notable improvement in quality of life for participants 

receiving psychological interventions compared to control groups. However, the 

heterogeneity was high (I2 = 75%, τ2 = 0.05), suggesting considerable variability in the 

effects across studies (Figure 4). 
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Figure 4. Forest plot of the effect of psychological interventions on quality of life. 

Subgroup analyses for quality-of-life outcomes revealed that MBI had the largest 

effect (SMD = 0.56, 95% CI: 0.42 to 0.70). Given the psychological challenges faced 

by breast cancer survivors, this emphasizes the utility of mindfulness-based 

approaches for holistic care. Interventions with a duration of 12 weeks or more showed 

significantly larger effects than shorter interventions (SMD = 0.59 vs. 0.38, p for 

subgroup difference = 0.01), further emphasizing the importance of intervention 

duration. The feasibility of implementing longer interventions in clinical practice, 

including considerations of resource allocation and patient adherence, warrants further 

exploration. Group-based interventions showed slightly larger effects than individual 

interventions, although this difference was not statistically significant (SMD = 0.48 

vs. 0.41, p = 0.09). This suggests that group formats may offer additional benefits such 

as peer support, but more research is needed to confirm these trends. 

4.5. Meta-regression and publication bias 

Meta-regression analyses provided additional insights into the factors influencing 

intervention efficacy. The duration of the intervention emerged as a significant 

predictor of effect size for both treatment adherence (β = 0.03, p = 0.02) and quality 

of life (β = 0.04, p = 0.01), with longer interventions associated with larger effects. 

These findings suggest that extending the duration of psychological interventions may 

improve adherence and quality of life outcomes in clinical practice, highlighting the 
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potential for tailored support to benefit breast cancer survivors more effectively. 

Our assessment of publication bias yielded mixed results. Visual inspection of 

funnel plots and Egger’s test results suggested potential publication bias for treatment 

adherence outcomes (p = 0.03) but not for quality-of-life outcomes (p = 0.21).  The 

asymmetry observed in adherence outcomes indicates that smaller studies with 

negative or null results might be underrepresented. This potential publication bias may 

overestimate the effect on adherence, signaling the need for caution in interpreting 

these results. The trim-and-fill analysis for adherence outcomes produced a slightly 

attenuated yet significant effect size (adjusted RR = 1.23, 95% CI: 1.14 to 1.33), 

indicating that the observed effect remains robust even when accounting for potential 

publication bias. Nevertheless, this adjustment highlights the importance of validating 

results through future large-scale, high-quality studies to mitigate the influence of 

publication bias. These results underscore the importance of further studies that are 

less susceptible to publication bias to provide a more balanced evidence base. Such 

efforts will ensure a stronger foundation for evidence-based recommendations in 

survivorship care. 

4.6. Quality assessment 

The methodological quality of the included studies was assessed independently 

by two reviewers using the Cochrane Risk of Bias tool 2.0, with any disagreements 

resolved through consensus discussions (Cohen’s κ = 0.82). Each study was evaluated 

across five domains: randomization process, deviations from intended interventions, 

missing outcome data, measurement of the outcome, and selection of the reported 

result. Of the 42 studies analyzed, 18 (43%) were rated as having low risk of bias, 16 

(38%) had some concerns, and 8 (19%) were rated as having high risk of bias. The 

most common sources of bias were lack of blinding of participants and personnel (75% 

of studies showed high risk or some concerns), which is often unavoidable in 

psychological intervention studies, and incomplete outcome data (45% of studies 

showed some concerns, primarily due to dropout rates >20%). Additionally, 30% of 

studies had inadequate or unclear allocation concealment procedures. A funnel plot 

analysis (Figure 5) revealed potential publication bias (Egger’s test: p < 0.05), 

suggesting possible small study effects. 
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Figure 5. Funnel plot of publication bias. 

These findings highlight the need for cautious interpretation of the results and 

underscore the importance of implementing more rigorous methodological approaches 

in future research, particularly regarding allocation concealment, handling of missing 

data, and transparent reporting of all pre-specified outcomes (Table 4). 

Table 4. Summary of risk of bias assessment for included studies. 

Risk of bias category Number of studies Percentage 

Low risk of bias 18 43% 

Some concerns 16 38% 

High risk of bias 8 19% 

Total studies assessed 42 100% 

Common sources of bias: 

1. Lack of blinding of participants and personnel (often unavoidable in psychological intervention studies)

2. Incomplete outcome data

In conclusion, our comprehensive systematic review and meta-analysis provide 

robust evidence for the efficacy of psychological interventions in improving both 

treatment adherence and quality of life among breast cancer survivors. The results 

suggest that longer interventions, particularly those based on cognitive-behavioral 

therapy or mindfulness approaches, may be most effective. However, the high 

heterogeneity observed and the potential for publication bias in some outcomes 
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warrant careful consideration when interpreting and applying these findings in clinical 

practice. 

5. Discussion

This systematic review and meta-analysis provide compelling evidence for the

efficacy of psychological interventions in improving both treatment adherence and 

quality of life among breast cancer survivors. Our findings underscore the importance 

of integrating psychological support into the comprehensive care of breast cancer 

survivors, highlighting several key points worthies of discussion. 

5.1. Main findings 

Our meta-analysis revealed a significant positive effect of psychological 

interventions on both treatment adherence (RR = 1.27) and quality of life (SMD = 

0.45). However, it is important to interpret these findings with caution due to the high 

heterogeneity observed across studies, which may limit the generalizability of these 

results. Additionally, potential publication bias could have influenced the strength of 

the observed effects. The improvement in treatment adherence is particularly 

noteworthy, as it directly impacts long-term health outcomes and survival rates in this 

population [8]. However, given the variability across studies, this finding should be 

considered as suggestive rather than definitive. The calculated effect size indicates that 

for every four patients receiving psychological interventions, one additional patient 

may adhere to their treatment regimen; however, further research is needed to confirm 

this association across diverse samples and settings. 

Among the various psychological interventions examined, CBT demonstrated the 

largest effect on treatment adherence, while MBI showed the greatest impact on 

quality of life. This differential effect highlights the potential benefit of tailoring 

interventions to specific outcomes and patient needs, though further research is needed 

to clarify whether these effects hold true in broader populations. The effectiveness of 

CBT in improving adherence may be attributed to its focus on identifying and 

modifying maladaptive thoughts and behaviors that could interfere with treatment 

regimens [13,19]. CBT techniques, such as cognitive restructuring and behavioral 

activation, may help patients overcome barriers to adherence, including fear of side 

effects or beliefs about treatment inefficacy. However, the differential effects between 

CBT and MBI on adherence and quality of life may also reflect differences in study 

populations and intervention designs. This indicates a need for more comparative 

studies to confirm these intervention-specific effects. 

Our meta-regression analysis revealed that longer interventions were associated 

with larger effect sizes for both outcomes. However, this association should be viewed 

cautiously due to the heterogeneity in intervention duration and frequency among the 

studies. Sustained psychological support may be beneficial, but more consistent and 

controlled studies are needed to understand the optimal duration for each type of 

intervention. The dose-response relationship observed in our study indicates that 

interventions lasting 12 weeks or more had significantly larger effects than shorter 

interventions. This may be due to the complex nature of behavior change and the time 

required for patients to internalize and consistently apply new coping strategies. While 
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this could reflect the complexity of behavior change and the time needed for patients 

to internalize new coping strategies, the limited number of long-duration studies 

warrants caution in concluding a definitive dose-response relationship. 

5.2. Interpretation of results 

The findings of our study are largely consistent with previous reviews in this 

field. For instance, a meta-analysis published in 2011 also found positive effects of 

behavioral techniques on quality of life in breast cancer patients [6]. However, our 

study extends these findings by specifically focusing on breast cancer survivors and 

including treatment adherence as a key outcome. The effect sizes observed in our study 

are comparable to those reported in meta-analyses of psychological interventions for 

other chronic conditions. For example, a study in 2020 reported similar effect sizes for 

psychological interventions on medication adherence in diabetes patients (RR = 1.33) 

[46]. 

The consistency of our findings with previous research strengthens the case for 

incorporating psychological interventions into standard care for breast cancer 

survivors. The differential effects of various intervention types suggest that a 

personalized approach to psychological care may be most beneficial. For instance, 

CBT might be prioritized for patients struggling with treatment adherence, while MBI 

could be recommended for those primarily concerned with improving their quality of 

life. 

The dose-response relationship observed between intervention duration and 

effect size has important implications for the design and implementation of 

psychological support programs. While longer interventions appear to be more 

effective, this needs to be balanced against practical considerations such as cost, 

patient availability, and healthcare resources. Future research should explore 

innovative delivery methods, such as stepped-care approaches or technology-assisted 

interventions, to balance the need for sustained support with practical constraints. 

5.3. Study limitations 

Despite the robust findings, several limitations should be considered when 

interpreting our results. These limitations stem from both methodological 

considerations and study characteristics that may impact the validity and 

generalizability of our findings: 

1) High heterogeneity: The high heterogeneity observed in the meta-analyses may

limit the generalizability of our findings, suggesting that the effectiveness of

interventions may vary across different contexts or patient subgroups. The I2

values ranged from 54% to 75%, indicating substantial statistical heterogeneity.

This heterogeneity may be attributed to variations in study populations,

intervention implementations, and measurement approaches.

2) Potential publication bias: We detected potential publication bias for treatment

adherence outcomes, which could lead to an overestimation of the true effect size.

Our funnel plot analysis and Egger’s test (p < 0.05) suggested asymmetry,

particularly for smaller studies reporting larger effect sizes. Additionally, the

absence of unpublished studies and grey literature may have contributed to this
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bias. 

3) Variability in outcome measures: The variability in outcome measures used

across studies, particularly for adherence, made it challenging to directly compare

results across all included studies. This included differences in measurement

tools (self-report vs. electronic monitoring), timing of assessments, and

operational definitions of adherence. Such heterogeneity in measurement

approaches may have introduced measurement bias and affected the reliability of

our pooled estimates.

4) Lack of long-term follow-up data: Many included studies lacked long-term

follow-up data, limiting our understanding of the sustained effects of these

interventions beyond the immediate post-intervention period. Only 25% of

studies included follow-up periods beyond 6 months, and just 10% extended

beyond 12 months. This temporal limitation restricts our ability to evaluate the

long-term sustainability and cost-effectiveness of these interventions.

5) Generalizability concerns: The majority of included studies were conducted in

high-income countries, which may limit the generalizability of our findings to

low- and middle-income settings. Several factors affect the external validity of

our findings: (a) Geographical bias: 85% of studies were conducted in high-

income countries, limiting generalizability to low- and middle-income settings;

(b) Selection bias: Most studies used convenience sampling with strict

inclusion/exclusion criteria, potentially excluding important patient subgroups; 

(c) Study design limitations: 60% of studies were single-center trials, and only

40% reported adequate randomization procedures and allocation concealment. 

5.4. Future research directions 

Based on our findings and the limitations of the current literature, we propose 

several directions for future research: 

1) Long-term follow-up studies: While existing studies have shown promising

short-term improvements in adherence rates (15%–20% increase), large-scale

randomized controlled trials with follow-up periods of at least 2–3 years are

needed. These studies should specifically examine whether such improvements

can be sustained long-term, particularly focusing on critical periods when

adherence typically declines such as 18–24 months post-treatment initiation.

Additionally, they should consider collecting comprehensive longitudinal data to

identify predictors of sustained adherence over time.

2) Cost-effectiveness analyses: Future studies should conduct comprehensive cost-

effectiveness analyses that include both direct costs (intervention delivery,

staffing, materials, healthcare utilization) and indirect costs (productivity losses,

informal care time, transportation). Incorporating societal perspectives into these

analyses could provide a holistic understanding of the economic implications.

This economic data will provide concrete evidence for healthcare policymakers

to make informed decisions about resource allocation and program

implementation.

3) Technology-based interventions: Research should explore specific features such

as personalized reminder systems, virtual support groups, and real-time symptom
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tracking integrated into mobile platforms. Additionally, studies should 

investigate hybrid models combining traditional and digital delivery methods 

(e.g., in-person sessions supplemented by app-based support) to optimize 

accessibility while maintaining therapeutic effectiveness. Particular attention 

should be paid to developing user-friendly interfaces suitable for older 

populations. 

4) Mechanism studies: Future research should employ mediation analyses to

examine specific psychological mechanisms (self-efficacy, illness perceptions,

coping strategies) that influence treatment adherence. Understanding these

pathways will enable the development of more targeted interventions. Moreover,

advanced statistical methods such as structural equation modeling can help

clarify the complex interrelationships between mediators and outcomes. Studies

should also investigate the timing and sequencing of different intervention

components to identify the most effective delivery patterns.

5) Patient characteristic moderators: Research should systematically investigate

how factors such as age (<50 vs. >50 years), cancer stage (I–IV), and presence of

specific comorbidities (depression, anxiety) moderate treatment outcomes. This

could lead to the development of decision algorithms for matching patients with

the most appropriate intervention type and intensity, maximizing intervention

effectiveness and resource utilization.

6) Standardized adherence measures: The field needs breast cancer-specific

adherence measures that incorporate both objective measures (medication

tracking, appointment attendance, laboratory values) and subjective assessments

(patient-reported barriers, side effect management strategies, treatment beliefs).

Future efforts should aim to validate these measures across diverse populations

to ensure applicability and reliability. This standardization will address the

current 30%–40% variation in adherence reporting across studies and enable

more precise evaluation of intervention effects.

6. Conclusion

In conclusion, this systematic review and meta-analysis provide robust evidence

for the efficacy of psychological interventions in improving treatment adherence and 

quality of life among breast cancer survivors. Our findings support the integration of 

these interventions into comprehensive cancer care, with potential benefits extending 

beyond the immediate post-treatment period. While the results are promising, further 

research is needed to optimize the implementation of these interventions, understand 

their long-term impacts, and identify the most effective strategies for different patient 

subgroups. As the number of breast cancer survivors continues to grow, the importance 

of addressing their psychological needs becomes increasingly critical. By 

incorporating evidence-based psychological interventions into standard care, we have 

the potential to significantly improve both the quality and quantity of life for this 

growing population. 
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Abstract: Psychological stress is prevalent among cancer patients and has significant effects 

on both tumor progression and the mental health of patients. Through a biopsychosocial 

pathway, psychological stress impacts immune function, facilitates inflammatory responses, 

and hasten tumor growth and metastasis. Consequently, investigating effective ways to mitigate 

the negative impact of stress on cancer progression holds significant clinical relevance. This 

review seeks to summarize existing research to delve into the molecular mechanisms by which 

psychological stress hasten tumor progression and to discuss the potential mechanisms by 

which exercise, as a non-pharmacological intervention, may mitigate tumor development and 

enhance the mental health of cancer patients by regulating stress responses. Through a 

comprehensive analysis of relevant literature, we explore the impact of psychological stress on 

tumor biology, notably through the activation of the hypothalamic-pituitary-adrenal (HPA) axis, 

the sympathetic nervous system (SNS), and the promotion of immunosuppression and 

inflammation. Besides, we review articles on how exercise intervenes in tumor progression by 

regulating the HPA axis, SNS, strengthening immune function, and suppressing angiogenesis 

and metastasis. Research confirmed that psychological stress hasten tumor proliferation and 

metastasis through multiple pathways (e.g., activation of the HPA axis and SNS, pro-

inflammatory responses). Exercise may decelerate tumor progression by regulating stress 

hormone levels, strengthening the immune system function, and lowering the activity of pro-

cancer signaling pathways such as VEGF. In addition, exercise boosts the mental health of 

cancer patients, lowering the incidence of anxiety and depression and enhancing treatment 

adherence. 

Keywords: stress; tumor progression; exercise intervention; molecular mechanisms; 

psychological stress; tumor immune escape 

1. Introduction

In the course of the treatment of cancer patients, psychological stress has been

extensively identified as a critical factor impacting both the physical and mental health 

of patients, as well as the outcomes of treatment. Researches have confirmed that 

psychological stress may not only cause emotional issues like anxiety and depression 

but also affect cancer progression through various physiological mechanisms. For 

instance, stress may hasten tumor growth and metastasis by modifying immune and 

endocrine functions [1,2]. Specifically, anxiety and depression are extremely prevalent 

among cancer patients, with approximately 20% facing depression and 10% suffering 

from anxiety [3]. These psychological problems not only affect the quality of life of 

patients but may also decrease treatment adherence, ultimately affecting cancer 

survival rates. Hence, the effective management of psychological stress in cancer 

CITATION 

Du X, Jiang F, Fan R, Kong J. Impact 

of stress on tumor progression and 

the molecular mechanisms of 

exercise intervention: From 

psychological stress to tumor immune 

escape. Psycho-Oncologie. 2025; 

19(1): 3596. 

https://doi.org/10.18282/po3596 

ARTICLE INFO 

Received: 14 November 2024 

Accepted: 31 December 2024 

Available online: 3 January 2025 

COPYRIGHT 

Copyright © 2025 by author(s). 

Psycho-Oncologie is published by 

PiscoMed Publishing Pte. Ltd. This 

work is licensed under the Creative 

Commons Attribution (CC BY) 

license. 

https://creativecommons.org/licenses/

by/4.0/ 

35



Psycho-Oncologie 2025, 19(1), 3596. 

 

patients, intended to optimizing both their physical and mental well-being, has become 

a focus of clinical and research interest. 

The biopsychosocial model of stress reveals that psychological stress impacts 

physical health through multiple pathways. First, psychological stress activates the 

hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous system (SNS), 

both of which produce direct physiological effects by secreting hormones such as 

cortisol and adrenaline. The release of these hormones can impact the immune system, 

weakening the body’s anti-tumor immune response and enhancing susceptibility to 

disease [2–4]. In addition, prolonged psychological stress has been tightly associated 

with increased inflammation and enhanced angiogenesis. This sustained stress not 

only facilitates the growth of tumor cells but may also increase the risk of metastasis 

[5]. Consequently, psychological stress is not merely a mental health issue; it has 

significant effects on tumor progression and dissemination through complex 

physiological mechanisms. 

Lately, numerous studies have confirmed that exercise can effectively mitigate 

psychological stress in cancer patients and enhance their physiological function. The 

regulatory effects of exercise on the HPA axis and SNS, notably by lowering the 

secretion of stress hormones, are crucial for stress management in cancer patients. 

Research has demonstrated that exercise can decrease levels of inflammatory markers, 

such as interleukin-6 (IL-6), while strengthening the function of anti-tumor immune 

cells like T cells and natural killer (NK) cells, thereby suppressing tumor progression 

[6,7]. Furthermore, the positive effects of exercise on mental health are well 

established. Moderate exercise can significantly reduce anxiety and depression levels 

in cancer patients and enhance their quality of life [8]. investigating the role of exercise 

intervention in the stress management of cancer patients, especially its potential 

molecular mechanisms, has become an important direction in clinical applications. 

This review seeks to combine current mechanistic research on how psychological 

stress hastens tumor progression through physiological pathways and to delve into the 

role of exercise interventions in easing psychological stress, strengthening anti-tumor 

capabilities, and optimizing the quality of life forcancer patients. By investigating 

these mechanisms and effects, this review may offer a theoretical basis for future 

personalized treatment plans for cancer patients, encouraging the broader application 

of exercise interventions in cancer rehabilitation. 

2. Psychological stress in cancer patients

In the treatment process of cancer patients, psychological stress is an important

factor that impacts their quality of life and treatment outcomes. To better understand 

the sources of this psychological stress and its impact on patients’ physical and mental 

health, psychological stress in cancer patients can be analyzed in depth from several 

aspects. Figure 1 depicts the sources, effects and management of psychological stress 

in cancer patients. 
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Figure 1. The sources, effects and management of psychological stress in cancer patients. 

2.1. Sources of psychological stress 

The psychological stress experienced by cancer patients originates from several 

key sources, which have been extensively studied and discussed. The diagnosis of 

cancer often results in a significant mental shock, leading to anxiety and fear, notably 

when patients face life-threatening situations and uncertainties regarding treatment 

outcomes [9]. The physical stress associated with treatment, including side effects 

from chemotherapy and radiotherapy such as fatigue, pain, and nausea, significantly 

worsens the psychological burden on patients [9]. In addition, the high cost of cancer 

treatment imposes serious financial pressure on patients and their families, 

contributing to psychological distress [9]. Lastly, the uncertainty regarding prognosis 

causes patients to worry about recurrence, metastasis, and survival rates, creating 

sustained psychological stress that significantly impacts their mental and physical 

health [9]. 

2.2. Impact of psychological stress on cancer patients 

Psychological stress not only worsens the mental burden on cancer patients but 

also hastens disease progression through various physiological mechanisms. 

Researches have confirmed that stress activates the HPA axis and the SNS, enhancing 

the secretion of stress hormones such as cortisol and adrenaline. High levels of these 

hormones suppress immune system function, notably by suppressing the activity of T 

cells and SNS cells, which decreases the body’s ability to fight tumors [2–10]. In 

addition, long-term psychological stress fosters inflammation and angiogenesis, 

providing favorable conditions for tumor cell proliferation and metastasis. Chronic 

stress induces an inflammatory response that alters the tumor microenvironment, 

further encouraging cancer development [10,11]. These mechanisms explain the close 

association between prolonged stress and tumor progression coupled with prognosis. 

Researches confirmed that anxiety and depression in cancer patients are strongly 
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associated with poorer treatment outcomes and lower survival rates. Emotional 

distress can severely impact treatment adherence, impacting patients’ ability to take 

medications on time and communicate effectively with healthcare providers [12]. 

Studies have also pointed out that anxiety and depression not only diminish patients’ 

quality of life but also impair their ability to cope with illness, negatively affecting 

overall treatment outcomes [12]. Managing mental health is notably important in 

cancer treatment, as optimizing psychological well-being can significantly enhance 

both the quality of life and treatment adherence [12]. 

2.3. Management of psychological stress 

Effectively managing the psychological stress of cancer patients is crucial for 

optimizing their quality of life and treatment outcomes. Traditional stress management 

methods include psychotherapy, medication, and social support. In recent years, 

studies have confirmed that exercise interventions can effectively enhance the mental 

health of cancer patients and, by strengthening immune function and lowering tumor 

progression, demonstrate great potential [13]. Research also suggests that exercise 

regulates stress-related endocrine systems, such as the release of hormones, which 

positively impact on the cancer immune microenvironment [13]. 

Exercise not only decreases levels of pro-inflammatory cytokines like IL-6 but 

also boosts the activity of T cells and NK cells, which play vital roles in the body’s 

anti-tumor response. Consequently, exercise can help to prevent cancer progression, 

lower the risk of recurrence, and enhance overall survival rates. Furthermore, the 

mental health benefits of exercise, including reductions in anxiety and depression, are 

well-documented, further emphasizing its role in comprehensive cancer care [13]. 

Thus, integrating exercise interventions into cancer treatment plans not only supports 

physical recovery but also offers crucial psychological and emotional benefits, 

underscoring its value as a holistic approach in cancer care. 

3. Effects of stress on tumor progression: Physiological and

molecular mechanisms 

3.1. Activation of the HPA axis and SNS 

In the stress response, the body responds through several interrelated 

physiological systems, the most critical of which are the HPA axis and the SNS. These 

two systems work together to release stress hormones that regulate the body’s internal 

balance. However, when the stress response is prolonged, over-activation of the HPA 

axis and SNS causes a series of complex pathological changes, especially prominent 

in interactions with diseases such as cancer. Figure 2 depicts the mechanism of 

activation of the HPA axis and SNS under chronic stress conditions and its role in 

tumor biology. 
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Figure 2. Mechanism of activation of the HPA axis and SNS under chronic stress conditions and its role in tumor 

biology. 

3.1.1. HPA axis stress response 

In chronic stress conditions, the overactivation of the HPA axis is a central feature 

of numerous pathological processes. Stress stimuli lead the hypothalamus to release 

corticotropin-releasing hormone (CRH), which stimulates the pituitary gland to 

secrete adrenocorticotropic hormone (ACTH), ultimately resulting in the adrenal 

cortex releasing significant amounts of glucocorticoids, such as cortisol [14]. Elevated 

cortisol levels suppress the immune system and regulate various signaling pathways 

within the tumor microenvironment, affecting tumor proliferation, angiogenesis, and 

metastasis. For example, prolonged high cortisol levels weaken anti-tumor immune 

responses, enabling tumor cells to evade immune surveillance, and thereby 

accelerating tumor growth [14,15]. In addition, sustained chronic inflammation may 

hasten tumor progression [15]. This complex stress-immune regulatory network 

demonstrates that stress not only impacts immune cells but also facilitates cancer 

progression via neuroendocrine pathways. 

3.1.2. Impact of the sympathetic nervous system 

Stress has significant tumor-encouraging effects through the activation of the 

SNS. Under stress, SNS activation causes the release of large amounts of epinephrine 

and norepinephrine. These stress hormones act on β-adrenergic receptors within 

cancer cells and the tumor microenvironment, affecting multiple signaling pathways. 

Research confirmed that epinephrine facilitates cancer cell proliferation and metastasis 

by activating the cAMP-PKA signaling pathway [10–16]. Besides, sustained SNS 

activation boosts angiogenesis and facilitates cancer cell invasion and metastasis 

through mechanisms such as matrix degradation. These changes worsen cancer 

progression and negatively affect patients’ psychological health [17,18]. Consequently, 

excessive SNS activation is considered a key factor in tumor progression. 

3.1.3. Effects of stress on tumor biology 

Stress hormones exert significant influence on the biological properties of tumor 
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cells by activating β-adrenergic receptors (ADRB2). Studies confirm that ADRB2 

activation can stimulate cancer cell proliferation and inhibit apoptosis. For example, 

stress hormones such as norepinephrine and epinephrine activate downstream 

signaling pathways via ADRB2, enhancing intracellular levels of cyclic adenosine 

monophosphate (cAMP) levels and activating molecules such as protein kinase A 

(PKA), which inhibit apoptosis-related proteins and enhance cancer cell survival 

[19,20]. In addition, ADRB2 activation facilitates tumor angiogenesis by upregulating 

the expression of vascular endothelial growth factor (VEGF), thereby providing an 

increased blood supply for tumor growth. Stress hormones binding to ADRB2 also 

stimulate VEGF secretion, which can occur via mechanisms such as the 

phosphorylation of signal transducer and activator of transcription 3 (STAT3), thereby 

strengthening tumor neovascularization [20,21]. Besides, stress hormones increase 

cancer cell invasiveness and metastatic potential. Studies confirm that norepinephrine 

mediates the activation of Src kinase via ADRB2, strengthening cancer cell migration 

and invasion, a process associated with the upregulation of matrix metalloproteinases 

(MMP-2, MMP-9), which further facilitates tumor invasion and metastasis [20,21]. 

These findings highlight the significant role that stress hormones play through ADRB2 

signaling in encouraging tumor proliferation, anti-apoptosis, angiogenesis, and 

metastasis. 

3.2. Immune evasion and exacerbation of inflammatory responses 

Chronic stress not only weakens the anti-tumor capacity of the immune system 

through multiple pathways, but also facilitates worsening inflammation through 

complex signaling pathways. Figure 3 exemplifies the mechanism of immune escape 

and exacerbation of inflammatory response due to chronic stress. 

Figure 3. Mechanism of immune escape and exacerbation of inflammatory response due to chronic stress. 

3.2.1. Immunosuppressive effects 

Stress-induced immunosuppression plays a critical role in tumor progression. In 

chronic stress conditions, the function of anti-tumor immune cells, such as T cells and 
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NK cells, is significantly impaired. Studies confirm that chronic stress activates the 

HPA axis and SNS, leading to the release of stress hormones like cortisol and 

epinephrine, which suppress T cell proliferation and cytotoxicity, weakening immune 

surveillance against tumors [15–22]. Besides, chronic stress facilitates the increase of 

immunosuppressive cells, notably regulatory T cells (Tregs) and myeloid-derived 

suppressor cells (MDSCs), which secrete immunosuppressive factors that further 

disrupt anti-tumor immune responses and facilitate tumor immune escape [23]. These 

mechanisms indicate that chronic stress not only weakens the immune system’s ability 

to fight tumors but also facilitates tumor growth and metastasis [22]. Consequently, 

managing chronic stress or intervening in related neuroendocrine pathways may 

emerge as new strategies to enhance cancer treatment outcomes. 

3.2.2. Exacerbation of pro-inflammatory states 

Chronic stress is tightly associated with inflammation, and studies have 

confirmed that it can worsen inflammatory responses through the activation of 

multiple pro-inflammatory pathways, notably the NF-κB pathway. Stress hormones, 

such as norepinephrine and cortisol, can induce the activation of these pathways, 

leading to the upregulation of pro-inflammatory cytokines such as IL-6 and tumor 

necrosis factor-α (TNF-α). These cytokines stimulate tumor growth and invasion 

within the tumor microenvironment by affecting fibroblasts, endothelial cells, and 

immune cells [11–15]. In addition, persistently high levels of inflammatory cytokines 

increase the mutation rate and genomic instability in cancer cells, accelerating tumor 

progression [10]. This inflammatory response not only directly facilitates cancer cell 

proliferation and survival but also weakens the immune system’s tumor surveillance 

capabilities, further driving tumor invasion and metastasis [10–15]. 

3.3. Promotion of angiogenesis and metastasis 

The role of stress hormones is in tumor angiogenesis and metastasis. They have 

significant effects on the tumor microenvironment through multiple signaling 

pathways, especially in encouraging angiogenesis and tumor invasion. Figure 4 

illustrates Stress Hormone-Induced Promotion of Angiogenesis, Tumor Growth, and 

Metastasis. 

Figure 4. Stress hormone-induced promotion of angiogenesis, tumor growth, and metastasis. 

3.3.1. Upregulation of the VEGF signaling pathway 

Stress hormones stimulate tumors angiogenesis by strengthening the expression 
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of VEGF, a key mechanism for tumors growth and spread. Stress hormones like 

epinephrine and norepinephrine upregulate VEGF expression by activating β-

adrenergic receptor signaling, notably the β2 receptor. This pathway not only 

stimulates blood vessel formation but also increases tumors invasiveness and 

metastatic potential through downstream molecules like matrix metalloproteinases 

(MMPs)[10–24]. In addition, under hypoxic conditions, VEGF expression is regulated 

by hypoxia-inducible factor-1α (HIF-1α), enabling tumors to sustain rapid growth 

even in harsh microenvironments [17–23]. Angiogenesis not only offers nutrients and 

oxygen for tumors growth but also creates pathways for cancer cells to metastasize to 

distant organs, significantly enhancing the aggressiveness and spread of the tumors 

[24]. These mechanisms demonstrate the critical role of stress hormones and VEGF in 

shaping the tumors microenvironment and driving tumor growth and progression. 

3.3.2. Activation of MMPs 

The activation of MMPs by stress significantly contributes to tumor invasion and 

metastasis. MMPs are enzymes involved in the degradation of the extracellular matrix 

(ECM), and the expression of MMP-2 and MMP-9 is markedly upregulated under 

stress conditions. These enzymes break down tissue barriers, making it easier for 

cancer cells to detach from the primary tumor and migrate to other locations. The 

release of stress hormones boosts the expressions and activity of MMPs, accelerating 

ECM degradation and creating pathways for cancer cell metastasis [25]. Research 

confirmed that MMP-2 and MMP-9 play pivotal roles not only in tumor invasion but 

also in angiogenesis, linking them tightly with tumor growth, vascular development, 

and metastasis in aggressive cancers such as gastric cancer and melanoma [25,26]. In 

addition, MMP overexpression often occurs at the tumor-stroma interface, indicating 

their crucial role in multiple stages of cancer development [25]. 

4. The role of exercise intervention in lowering stress and

optimizing tumor progression: Molecular mechanisms 

Exercise, as a non-pharmacological intervention, has been extensively studied 

and proven to decrease psychological stress and enhance tumor progression through 

various molecular mechanisms. Exercise not only regulates physiological systems, 

such as the HPA axis and the SNS, but also decelerates tumor deterioration by 

strengthening immune function, reducing inflammation, and suppressing angiogenesis 

and metastasis. Furthermore, exercise has a significant positive impact on the mental 

health of patients, helping them better cope with psychological stress. The following 

sections offer a detailed discussion of the multi-layered benefits of exercise 

interventions in reducing stress and optimizing tumor progression. Figure 5 depicts 

the molecular mechanisms of exercise interventions in lowering stress and optimizing 

tumor progression. 
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Figure 5. Molecular mechanisms of exercise interventions in lowering stress and optimizing tumor progression. 

Exercise intervention regulates the HPA axis and the SNS, reducing the secretion 

of stress hormones such as cortisol and adrenaline. It enhances immune function by 

increasing the activity of CD8+ T cells and NK cells, suppresses pro-inflammatory 

cytokines like IL-6 and TNF-α, and decreases the expression of VEGF and MMPs, 

thereby inhibiting tumor angiogenesis and metastasis. Additionally, exercise improves 

mental health by alleviating anxiety and depression, creating a synergistic effect that 

mitigates the negative impact of stress on tumor progression through multiple 

molecular pathways. 

4.1. Regulation of the HPA axis and SNS through exercise 

4.1.1. Negative feedback regulation of the HPA axis 

Chronic psychological stress causes the overactivation of the HPA axis, resulting 

in the prolonged elevation of stress hormones like cortisol, which is associated with 

various health issues such as immunosuppression and hastened cancer progression. 

Studies have confirmed that HPA axis overactivation impacts the hippocampus in the 

brain, weakening its ability to regulate HPA axis activity through negative feedback 

and leading to systemic immune dysfunction [27]. Exercise has been proven to be an 

effective method for regulating excessive HPA axis activity, especially aerobic 

exercise. By strengthening the body’s negative feedback mechanisms, exercise helps 

lower plasma cortisol levels and mitigates the adverse effects of stress on the immune 

system [27]. Moderate aerobic exercise helps decrease the suppression of immune 

surveillance caused by chronic stress, thereby optimizing patients’ immune function 

[11]. In addition, the regulation of the HPA axis through exercise decreases the risk of 

cancer progression associated with high cortisol levels [11]. 

Studies have confirmed that regular exercise significantly boosts an individual’s 

ability to cope with stress, notably by lowering the overactivation of the HPA axis. 

Regular exercise boosts the body’s stress response, helping to control the release of 

stress-related hormones like cortisol, thereby mitigating the negative effects of stress 

43



Psycho-Oncologie 2025, 19(1), 3596. 

 

on the body [28,29]. This negative feedback regulation not only boosts the 

physiological health of cancer patients but also mitigates their anxiety and depression, 

creating a positive psychophysiological interaction [29]. 

4.1.2. Decreased SNS activity 

Excessive activation of the SNS in the course of stress causes the release of 

epinephrine and norepinephrine, which significantly enhance pro-cancer signaling 

pathways in the tumor microenvironment, encouraging tumor growth and metastasis. 

These stress hormones activate the β-adrenergic receptors on cancer cells, causing 

various pro-cancer responses, including increased cancer cell proliferation, enhanced 

anti-apoptotic mechanisms, and the promotion of epithelial-mesenchymal transition 

(EMT), which increases the migration and invasion capabilities of tumor cells [30,31]. 

Studies have confirmed that moderate exercise can decrease SNS activity, decrease 

the secretion of epinephrine and norepinephrine, and decrease their adverse effects on 

the tumor microenvironment. Exercise helps decrease the sustained activation of β-

adrenergic receptors, suppressing cancer cell proliferation and metastasis. 

Furthermore, exercise boosts immune system function by strengthening the activity of 

anti-tumor immune cells, such as CD8+ T cells, which further suppress tumor growth 

and progression [30–32]. 

In addition, exercise boosts the overall balance of the autonomic nervous system, 

notably by strengthening parasympathetic activity and lowering excessive SNS 

activation, effectively regulating the body’s stress response. This adjustment helps 

decrease pro-cancer factors in the tumor microenvironment, such as VEGF and pro-

inflammatory cytokines, thereby suppressing tumor development [33]. Research 

confirmed that sustained physical exercise not only decreases SNS activity but also 

facilitates overall body balance by strengthening parasympathetic function [34]. 

4.2. Enhancement of immune function through exercise 

4.2.1. Activation of T cells and NK cells 

Exercise significantly boosts immune surveillance, notably by encouraging the 

activation of T cells and SNS cells. Studies confirm that regular exercise increases 

both the number and functionality of these cells, optimizing their efficiency in 

recognizing and eliminating cancer cells [7–35]. Exercise not only mobilizes a large 

number of immune cells into the bloodstream but also boosts their migration and 

infiltration into tumors, restoring the body’s immune surveillance capabilities [7]. 

Psychological stress has been confirmed to suppress T cell and NK cell activity, but 

exercise effectively reverses this suppression, strengthening the body’s anti-tumor 

immune response [7]. 

Moderate aerobic exercise significantly increases the number and cytotoxic 

activity of CD8+ T cells and NK cells in peripheral blood. This phenomenon has been 

validated in multiple studies, which have confirmed that after acute exercise, the 

proportion of CD8+ T cells and NK cells in the bloodstream increases significantly, 

and this increase may be associated with their migration to tumor tissues [36]. In 

animal experiments, aerobic exercise has been found to induce more CD8+ T cell 

infiltration into tumors, inhibit tumor growth, and prolong survival. The increase in 

these cells directly contributes to the suppression of tumor cell growth and decreased 
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tumor metastasis [37]. Besides, the mobilization and enhanced cytotoxicity of immune 

cells induced by exercise can improve patient responses to chemotherapy or 

immunotherapy, partly due to exercise-induced metabolic and immune 

microenvironment changes [36,37]. 

4.2.2. Reduction of pro-inflammatory states 

Exercise decreases tumor growth and spread by suppressing the secretion of pro-

inflammatory cytokines, such as IL-6 and TNF-α, thereby lowering the activation of 

pro-inflammatory pathways like NF-κB. Studies have confirmed that these pro-

inflammatory factors in chronic inflammation significantly drive tumor progression 

by activating the NF-κB pathway [38,39]. In the course of stress, the levels of these 

factors increase in the tumor microenvironment, but regular exercise can decrease their 

expression, slowing tumor progression. In addition, exercise raises levels of anti-

inflammatory cytokines, such as IL-10, which helps restore immune balance in the 

tumor microenvironment and decelerate cancer cell proliferation and invasion [38]. 

These findings highlight the important role of exercise in regulating the tumor 

microenvironment. 

4.3. Inhibition of angiogenesis and metastasis by exercise 

4.3.1. Inhibition of VEGF signaling pathway 

Under stress, the expression of VEGF increases significantly, encouraging tumor 

angiogenesis, supplying blood to cancer cells, and facilitating their growth and 

metastasis. However, exercise interventions have been found to inhibit this process 

through various mechanisms. Studies confirm that exercise not only decreases stress-

induced VEGF expression but also impacts tumor progression by regulating 

inflammation-related factors in the tumor microenvironment [6–40]. Additionally, 

exercise inhibits the binding of VEGF to its receptor VEGFR, thereby suppressing 

angiogenesis through the regulation of multiple angiogenesis-related pathways, such 

as HIF-1α and eNOS [41]. These biological effects induced by exercise help decrease 

blood supply to tumor tissue, lower malignancy, and reduce the occurrence of distant 

metastasis [42]. Consequently, appropriate exercise not only directly disrupts tumor 

nutrition but also further suppresses tumor growth and metastasis by optimizing 

immune function [6]. 

4.3.2. Reduction of MMP activity 

MMPs degrade the ECM and basement membrane, facilitating cancer cell 

migration into surrounding tissues and enhancing the likelihood of distant metastasis. 

Under stress conditions, MMP activity increases, a process observed in various cancer 

types [26–43]. Studies confirm that exercise regulates the activity of MMP-2 and 

MMP-9. Regular exercise significantly lowers the expression of these enzymes, 

lowering matrix degradation and cancer cell invasiveness. For example, the 

overexpression of MMP-9 is often associated with high invasiveness and metastatic 

potential in tumors, while exercise decreases MMP-9 activity, suppressing cancer cell 

angiogenesis and distant metastasis [26–43]. In addition, exercise can enhance the 

prognosis of cancer patients by regulating MMP activity, lowering the risk of cancer 

recurrence and spread [44]. 
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4.4. Positive effects of exercise on mental health 

4.4.1. Regulation of endorphins and neurotransmitters 

Exercise is widely identified for its ability to significantly mitigate anxiety and 

depression in cancer patients by regulating neurotransmitter and endorphin levels. 

Studies confirm that exercise increases endorphin, serotonin, and dopamine levels, 

chemicals closely associated with improved mood and well-being. The increase in 

endorphins offers a “feel-good” sensation that effectively decreases anxiety symptoms, 

while the rise in dopamine and serotonin helps alleviate depression and enhances the 

overall mental health of cancer patients [45,46]. Furthermore, exercise helps patients 

cope with the psychological stress of cancer by regulating the brain’s reward system, 

optimizing mood regulation, and enhancing life satisfaction [46]. Thus, exercise, as a 

non-pharmacological intervention, has significant positive effects on the mental health 

of cancer patients. 

4.4.2. Enhanced coping ability 

Exercise, as a non-pharmacological psychological intervention, helps enhance 

cancer patients’ coping abilities and mitigate cancer-related fatigue (CRF). Research 

confirmed that exercise helps patients decrease stress responses, increase their sense 

of control over the disease, and enhance self-efficacy. These psychological 

enhancements enable patients to better cope with the challenges of treatment, thereby 

strengthening treatment adherence and quality of life [47,48]. Furthermore, regular 

exercise interventions offer patients with social opportunities and emotional support, 

which help mitigate feelings of loneliness and helplessness. Through exercise, patients 

can build greater psychological resilience, better cope with the side effects of cancer 

and its treatments, and enhance both psychological and physical health outcomes [47]. 

4.4.3. Immunity and exercise intensity 

Mild exercise, such as walking or stretching, exerts a moderate 

immunomodulatory effect that helps maintain immune homeostasis, but its ability to 

enhance antitumor immunity may be limited. For instance, although exercise can 

promote the mobilization of NK cells and CD8+ T cells, its enhancing effect is 

primarily short-term following acute exercise, with minimal long-term impact [36]. 

Moderate-intensity exercise, such as brisk walking or cycling, has been identified 

as the optimal level for enhancing immune function. Research shows that it boosts 

immune surveillance by increasing the recruitment and activity of CD8+ T cells and 

NK cells, while also reducing systemic inflammation and stress-related hormones such 

as cortisol [49]. 

Intense exercise, particularly high-intensity interval training (HIIT), temporarily 

elevates cortisol levels, potentially leading to a transient suppression of immune 

function [50]. However, long-term regular high-intensity exercise can improve 

immune function by enhancing recovery mechanisms, though overtraining without 

adequate recovery may result in immune suppression [50]. 

4.4.4. Psychological stress and exercise intensity 

Mild exercise is particularly effective in alleviating mild anxiety and promoting 

relaxation, which is beneficial for patients suffering from severe fatigue or physical 

decline. Moderate-intensity exercise is widely recognized for its ability to reduce 
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psychological stress, alleviate symptoms of anxiety and depression, and improve 

overall mental health. Studies show that moderate aerobic exercise, such as running, 

swimming, and cycling, has significant benefits for mental health, especially in 

reducing symptoms of anxiety and depression [51]. This intensity of exercise appears 

to balance physiological activation and recovery, thus providing optimal psychological 

benefits. 

4.5. The role of different types of exercise in coping with psychological 

stress 

In modern society, psychological stress has become a prevalent issue. Research 

indicates that different types of exercise have significant effects in alleviating 

psychological stress. Aerobic exercise is widely considered an effective way to 

improve mental health. Studies show that aerobic exercises, such as Tai Chi, not only 

improve physical health but also effectively reduce anxiety and depressive symptoms 

[52]. One study found that after 8 weeks of aerobic training, participants showed 

significant improvements in mental state, and their cardiovascular recovery capacity 

was enhanced [53]. 

Additionally, Tai Chi, a traditional mind-body exercise, has received increasing 

attention in recent years. Tai Chi practice has been found to effectively lower stress 

levels and improve mental health. Research shows that participants in Tai Chi groups 

exhibited significantly greater improvements in anxiety and stress perception 

compared to the waitlist group [52]. Moreover, Tai Chi is considered a low-intensity 

exercise suitable for people of all ages, particularly the elderly [54]. 

Yoga is another effective form of exercise for coping with psychological stress. 

Studies have shown that yoga practice significantly enhances participants’ self-esteem 

and quality of life, while reducing depressive symptoms [55]. In a comparison between 

yoga and resistance training, the yoga group showed greater improvements in fatigue, 

self-esteem, and quality of life [56]. 

In conclusion, various types of exercise have shown positive effects in managing 

psychological stress. Aerobic exercise, Tai Chi, yoga, and hiking each have their 

unique characteristics and can provide effective mental health support for different 

populations. 

4.6. Gender differences in exercise interventions 

In terms of exercise interventions, although the basic principles are similar 

between men and women, there may be differences in the choice of exercise type, 

intensity, and frequency. For example, research indicates that women rely less on 

carbohydrates during moderate-intensity endurance exercise compared to men, which 

may affect their performance and adaptation during exercise interventions [57]. 

Additionally, women show different physiological responses after high-intensity 

exercise compared to men, particularly in the changes of brain-derived neurotrophic 

factor (BDNF) levels in the blood, where women’s responses may not be as 

pronounced as those in men [58]. These gender differences need to be considered in 

the design of exercise interventions to better meet the needs of both sexes. 

Furthermore, for different types of exercise interventions, studies have found that 
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multi-component exercise programs (such as combining strength and aerobic 

exercises) have a more significant effect on improving cognitive function in elderly 

women [59]. In elderly men, combining resistance training and aquatic exercise has 

also shown positive effects on combating oxidative stress [52]. These findings suggest 

that the effectiveness of exercise interventions may vary by gender, so considering 

gender differences when designing personalized exercise plans is crucial. 

The frequency and duration of exercise interventions may also influence health-

related outcomes. Research shows that although long-duration and short-duration 

exercises are similar in terms of energy expenditure, their impact on health indicators 

may not show significant differences, which supports the flexibility of exercise 

interventions [60]. Therefore, when designing exercise interventions, it is important to 

adjust the type, intensity, and frequency of exercise according to the individual’s 

specific needs and gender differences to achieve the best results. 

5. Conclusion and future prospects

5.1. Contributions of previous research in the field 

Exercise, as a low-cost and easy-to-implement intervention, has been confirmed 

to effectively mitigate the negative impact of stress on tumor progression through 

various molecular mechanisms, while also significantly optimizing the psychological 

health and quality of life of cancer patients. Future research should continue to delve 

into optimal strategies for implementing exercise interventions and integrating them 

with personalized treatments to support better physical and psychological recovery for 

cancer patients. Exercise interventions not only serve as an adjunct to cancer treatment 

but also hold broad clinical applications, offering patients enhanced treatment 

outcomes and long-term health benefits. 

5.2. Personalized design of exercise interventions 

Given the variability in cancer types, stages, and patients’ physical conditions, 

there are significant differences in the exercise intervention needs among patients. 

Future research should aim to develop personalized exercise prescriptions, tailoring 

exercise programs to the needs of each cancer patient. For instance, patients with 

limited physical function may benefit from low-intensity aerobic exercises or light 

resistance training, while those in better physical condition may engage in more 

challenging exercise programs. Moreover, patients at different stages of cancer may 

have varying tolerances to exercise: early-stage patients may handle higher-intensity 

exercise, while late-stage patients may require a greater focus on safety and 

rehabilitation exercises. By designing individualized interventions, exercise can better 

meet patients’ specific needs, thereby optimizing their treatment outcomes and quality 

of life. 

5.3. Synergistic effects of exercise and pharmacological therapies 

A growing body of researches confirm that exercise not only serves as an 

independent non-pharmacological intervention but can also work synergistically with 

traditional treatments such as chemotherapy, radiotherapy, and immunotherapy. 
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Exercise can enhance the tumor microenvironment, improve immune cell function, 

inhibit inflammation and angiogenesis, and thereby increase the efficacy of drug 

therapies. For example, exercise can enhance the penetration of chemotherapy drugs, 

boost the cytotoxic effects of radiotherapy, and even optimize the outcomes of 

immunotherapy. Future research should further investigate the interaction mechanisms 

between exercise and pharmacological treatments, particularly the potential 

synergistic effects in regulating the tumor immune microenvironment, to determine 

the best combined exercise and drug therapy protocols. 

5.4. Integrated application of exercise in psychological interventions 

Exercise has a significant positive impact on the mental health of cancer patients, 

and future efforts should delve into combining exercise with psychological support 

therapies to form more comprehensive stress management strategies. By integrating 

exercise with psychological interventions, not only can anxiety and depression among 

cancer patients be alleviated, but their coping abilities can also be strengthened, 

optimizing treatment adherence and life satisfaction. This integrated approach can 

enhance patients’ quality of life from both physiological and psychological 

perspectives. Future interventions should develop more combined models, 

incorporating exercise with psychological counseling, cognitive-behavioral therapy, 

and other psychological support methods to offer holistic treatment support for cancer 

patients. 
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Abstract: Background: The incidence of cervical cancer has been steadily increasing in recent 

years. Surgical resection is an effective treatment option, but there remains a risk of recurrence 

and numerous complications. In the wake of surgery, patients often experience vaginal 

elasticity loss, narrowing, and lowered estrogen levels, which leads to dyspareunia. The loss of 

physiological functions in females is also followed by uncomfortable emotions such as anxiety, 

depression, low self-esteem, and panic, which not only affect treatment outcomes but also 

disrupt patients’ daily lives. This experiment intends to observe the effects of a comprehensive 

mindfulness-based cognitive behavioral intervention approach on patients’ sexual function, 

psychological state, and quality of life following surgery, hoping to provide more feasible care 

options for such patients. Objective: This research aims to investigate the impact of 

comprehensive mindfulness-based cognitive behavioral interventions on patients’ sexual 

function, psychological state, and quality of life after early cervical cancer resection surgery. 

Methods: This study included 206 patients who underwent cervical cancer resection at Capital 

Medical University electric power teaching Hospital (State Grid Corporation of China Beijing 

electric power hospital) between June 2022 and December 2023. The 96 patients who had 

surgery between June 2022 and February 2023 were assigned to the control group, while the 

110 patients who underwent surgery between March 2023 and December 2023 were allocated 

to the intervention group. The control group was subjected to standard nursing care, whereas 

the intervention group received mindfulness-based cognitive behavioral interventions. Care 

was given to both groups for 8 weeks. Comparisons were made for the sexual function levels 

of both groups one-year post-surgery. Health knowledge and nursing satisfaction were also 

compared, and psychological states [via the self-rating anxiety scale (SAS) and self-rating 

depression scale (SDS)], mindfulness cognition levels [using the mindful attention awareness 

scale (MAAS)], and quality of life were evaluated before and after the 8-week intervention. 

Results: Following the implementation of different nursing interventions, the intervention 

group exhibited remarkably heightened levels of health knowledge acquisition and nursing 

satisfaction compared with the control group (P < 0.05). Prior to the intervention, there were 

no statistically significant variances between the two cohorts in terms of sexual desire, sexual 

arousal, orgasm, vaginal lubrication, dyspareunia and sexual intercourse satisfaction, SAS 

scores, SDS scores, MAAS scores, physiological status scores, social/family status scores, 

emotional well-being scores, and functional status scores (P > 0.05). Post-intervention, the 

intervention group scored higher in terms of sexual function, had lower SAS and SDS scores, 

and displayed higher MAAS scores compared with the control group. Moreover, the 

intervention group demonstrated significantly better scores in physiological status, emotional 

well-being, and functional status compared to the control group (P < 0.05), with these 

differences being statistically significant (P < 0.05). Conclusion: Implementing mindfulness-

based cognitive behavioral interventions in patients undergoing cervical cancer resection can 

enhance their health knowledge and nursing satisfaction, maintain sexual function, improve 

postoperative psychological state, and elevate quality of life. This approach holds remarkable 
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clinical value. 

Keywords: cervical cancer; mindfulness; cognitive behavioral intervention; resection surgery; 

sexual function; psychological state; quality of life 

1. Introduction

Cervical cancer ranks as the most common malignant tumor in the female

reproductive system, represents a significant concern in gynecological health, and is 

the fourth most frequently diagnosed cancer worldwide [1]. With the acceleration of 

life pace and changes in dietary habits, the incidence of cervical cancer has been rising 

yearly, with approximately 18.1 million new cancer cases reported in 2018 [2]. 

Cervical cancer is particularly prevalent in low- and middle-income countries and 

stands as a leading cause of cancer-related mortality among women globally, making 

it a significant global public health issue [3]. Surgery plays a crucial part in the 

treatment of early-stage cervical cancer. For women with stage IA(2) and IB(1) 

cervical cancer and specific patients with stage II endometrial cancer, open radical 

hysterectomy and bilateral pelvic lymph node dissection are standard surgical 

procedures that can notably extend survival and yield excellent survival rates. 

Nevertheless, these benefits come with the cost of treatment-correlated short- and 

long-term complications, necessitating adjuvant chemoradiotherapy to abate the 

incidence of these complications [4–6]. Previous studies have revealed that cervical 

cancer surgery and chemoradiotherapy can adversely affect sexual function, giving 

way to vaginal shortening, reduced elasticity and lubrication of the vaginal wall, as 

well as dyspareunia [7,8]. These postoperative adverse effects substantially impact 

patients, leading to sexual dysfunction, anxiety, and depression, culminating in 

decreased postoperative well-being and quality of life [9,10]. Therefore, perioperative 

care for cervical cancer surgery patients should pay special attention to issues 

pertaining to sexual function and psychological state to improve postoperative quality 

of life. 

The term “mindfulness” originates from ancient Eastern Buddhist meditation 

practices, focusing on maintaining continuous attention and alertness to the present 

task, concentrating one’s mind on ongoing activities, and emphasizing non-

judgmental and non-controlling self-regulation of awareness [11]. Currently, 

mindfulness-based interventions have been adopted clinically as adjunctive treatments 

for chronic conditions such as cancer, chronic pain, insomnia, and asthma, displaying 

positive outcomes [12,13]. Mindfulness therapy is a collective term for various 

psychological therapies centered around mindfulness. More established mindfulness 

therapies include Mindfulness-based Stress Reduction (MBSR), Mindfulness-based 

Cognitive Therapy (MBCT), Dialectical Behavioral Therapy (DBT), and Acceptance 

and Commitment Therapy (ACT). Currently, mindfulness-based interventions have 

been clinically implemented as an adjunct treatment for chronic patients suffering 

from conditions such as cancer, chronic pain, insomnia, and asthma, showing some 

positive effects [14,15]. MBCT is a multimodal intervention that combines 

mindfulness meditation training with the cognitive theory of emotional disorders. This 

integrative feature may provide advantages in the prevention domain, addressing the 

critical need to improve the health of patients with recurrent mood disorders. There is 
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substantial evidence suggesting that psychotherapy is as effective as antidepressant 

medication in treating depression. Additionally, new studies indicate that 

psychotherapy is also very effective in preventing the recurrence of depression, with 

effects comparable to those of antidepressant medications [16,17]. However, current 

research on the effects of comprehensive mindfulness-based cognitive-behavioral 

interventions on patients following cervical cancer surgery is also scarce. Given the 

prevalence of postoperative depression among cancer patients [18], it is particularly 

important to explore the role of MBCT in this population. Therefore, our study 

investigates the impact of implementing mindfulness-based cognitive behavioral 

interventions on sexual function, psychological state, and quality of life in patients 

after cervical cancer resection, with findings reported as follows. 

2. Materials and methods

2.1. General data 

This investigation engaged a cohort of 206 individuals with early-stage cervical 

cancer, all of whom underwent radical hysterectomy at Capital Medical University 

electric power teaching Hospital (State Grid Corporation of China Beijing electric 

power hospital) from June 2022 to December 2023.  

Inclusion criteria: women diagnosed with cervical cancer via biopsy or rapid 

intraoperative pathological diagnosis; cervical cancer stages OGTT IA1-IIA2; 

meeting the indications for radical hysterectomy; aged 18 years or older; undergoing 

treatment for more than 3 months and having resumed sexual activity; no severe 

gynecological, urological, or endocrinological diseases affecting sexual function; 

clinical and laboratory examinations show no severe cardiac, liver, or kidney 

dysfunction; no history of severe mental illness (such as schizophrenia or major 

depression) or cognitive disorders (such as dementia or post-stroke sequelae), and no 

acute psychological crisis or risk of suicide; postoperatively clear consciousness, 

normal language expression and comprehension abilities, and being able to complete 

the scales independently; Willing and able to participate in all mindfulness-based 

behavioral intervention sessions, have a stable living environment, and be able to 

attend regular follow-ups; voluntarily participating in the study and signing the 

informed consent form.  

Exclusion criteria: patients with other severe diseases affecting sexual life; 

Patients with a history of or currently having other cancers, as well as those undergoing 

treatment for disease recurrence; postoperative cognitive dysfunction; and those who 

withdrew midway.  

The present study is a retrospective analysis, with time distribution as the 

grouping criterion. The 96 patients who went through surgery between June 2022 and 

February 2023 were designated as the control group, while the 110 patients who 

experienced surgery between March 2023 and December 2023 were assigned to the 

control group. Baseline data such as age, disease course, education level, marital status, 

occupation, tumor stage, and presence of metastasis were compared between the two 

groups, showing no statistically significant (P > 0.05). See Table 1. 
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Table 1. Comparison of general data between the two groups. 

Baseline data Control group (n = 96) Intervention group (n = 110) χ2/t P 

Age (years) - 43.95 ± 0.62 44.03 ± 0.58 1.614 0.108 

Disease course (months) - 2.81 ± 0.23 2.77 ± 0.25 1.189 0.3236 

Education level 

Primary school 25 (26.04) 29 (26.36) 0.510 0.775 

Junior high school 38 (39.58) 48 (43.64) 

Senior high school and college 33 (34.38) 33 (30.00) 

Marital status 
Married 61 (63.54) 78 (70.91) 1.268 0.260 

Unmarried 35 (36.46) 32 (29.09) 

Occupation 

Farmer 15 (15.63) 21 (19.09) 1.733 0.630 

Administration/technology 33 (34.38) 36 (32.73) 

Business/service 28 (29.17) 30 (27.27) 

Housewife/unemployed 20 (20.83) 23 (20.91) 

Tumor stages 

Stage I 26 (27.08) 31 (28.18) 5.424 0.143 

Stage II 34 (35.42) 29 (26.36) 

Stage III 20 (20.83) 23 (20.91) 

Stage IV 16 (16.67) 27 (24.55) 

Metastasis 
Presence 61 (63.54) 64 (58.18) 0.617 0.432 

Absence 35 (36.46) 46 (41.82) 

2.2. Nursing care methods 

The control group received standard nursing care, which included routine health 

education, explaining surgical-related knowledge to the patients, guiding them on 

proper nursing methods, maintaining perineal cleanliness, and providing medication 

and nursing interventions as per the doctor’s advice. When patients experience 

psychological issues, specialized psychological counseling can be arranged to help 

them cope with the psychological stress and anxiety arising from surgery and recovery. 

Additionally, training family members to participate in care, particularly those who 

can provide extra support and supervision, should be professionally guided. Prior to 

discharge, patients were given standard discharge instructions, provided with hospital 

contact cards, instructed to strictly follow medical advice, and advised to promptly 

contact healthcare professionals or seek hospital care if any issues arose at home. 

Establish regular phone or video follow-ups to continuously monitor the patient’s 

recovery progress and check for any complications or under-treatment issues. 

The intervention group was subjected to mindfulness-based cognitive behavioral 

interventions: (1) Establishing a mindfulness-based cognitive behavioral intervention 

relationship: The nursing team is composed of professional caregivers who have 

received training in mindfulness cognitive behavioral interventions and have 

successfully passed assessments. Before surgery, nurses explained the methods, 

purposes, and precautions of mindfulness cognitive behavioral training to patients and 

their families, helping them understand and become familiar with the “self-direction” 

state. Positive cases of cervical cancer resection were shared with patients, and 

mindfulness lectures were given to help patients accept the reality of the disease and 

treatment, enhancing their psychological acceptance. Patients were encouraged to 
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adopt mindfulness concepts, repeatedly meditate on the significant effects obtained 

after treatment, boost their motivation for treatment, and build confidence in facing 

and overcoming the disease. (2) Implementing comprehensive mindfulness-based 

cognitive behavioral interventions: Nurses assisted patients in learning the relevant 

theories and training methods of mindfulness-based cognitive therapy (MBCT) and 

learning to objectively observe the relationships among thoughts, events, and feelings 

and identify habitual reaction patterns. Patients were taught to break unfavorable 

thought patterns, establish realistic thinking modes, accept their emotions and thoughts, 

and apply the learned knowledge and methods in real life to appropriately handle 

emotions and psychological states during disease treatment. During the 

implementation process, nurses utilize recorded audio along with live guidance to 

reduce the time burden on nurses while ensuring that patients receive adequate support 

and guidance. The nurses or therapists implementing MBCT have received training in 

MBCT and have obtained the corresponding certification. 

Comprehensive mindfulness-based cognitive behavioral nursing interventions 

were carried out daily from 9:00 to 11:00 AM, and MBCT audio was played for 

practice (2.5-3 h/session, once a week, for 8 weeks, totaling approximately 20 to 25 

h). Patients were instructed to experience their inner activities, such as perception, 

sensation, and thoughts, maintaining an open attitude towards emotions and feelings 

during practice. Weekly interventions were as follows: 1) Helping patients familiarize 

themselves with fellow patients, establishing good interpersonal relationships, playing 

the “eating an orange” exercise audio, and guiding patients to share experiences and 

thoughts with each other. 2) Playing body scan, mindfulness meditation, and stretching 

breathing audios, followed by discussion and summary. 3) Playing mindfulness 

movement, mindfulness stretching breathing, and regular breathing audios, guiding 

patients to learn. 4) Playing mindfulness walking and mindfulness meditation audios, 

guiding patients to practice. 5) Guiding patients in 3-min responsive breathing space 

and meditation to explore difficulty with audio accompaniment. 6) Guiding patients 

in 10-min mindfulness meditation, mindfulness stretching breathing, and 20-min 

mindfulness meditation practices with audio accompaniment, and guiding patients to 

view their thoughts as psychological time, with a primary focus on the present moment. 

7) Repeating 3-min responsive breathing space training and continuous mindfulness

practice. 8) Guiding patients in formal and informal mindfulness practices, and helping 

them conduct 3-min responsive breathing space practices in an alternative way. After 

the comprehensive mindfulness-based cognitive behavioral intervention practice, 

patients were organized for mutual communication, sharing their gains and thoughts, 

followed by a final summary by the nursing staff. A WeChat group for comprehensive 

mindfulness-based cognitive behavioral interventions was created, where practice 

videos were posted, and patients were assigned relevant tasks. Professional nurses 

were arranged in the group to answer questions, provide guidance, and supervise 

continuous practice, enhancing patients’ understanding of mindfulness cognitive 

learning and integrating it into their daily lives. In addition, to guard against the effects 

of transference and countertransference, healthcare professionals should: 1) Regularly 

assess their own emotional states and identify emotional reactions that might affect 

professional judgment. Emphasize the management of patients’ emotions and the 

maintenance of professional boundaries to avoid interfering with the intervention 
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process and to prevent transference and countertransference effects. 2) Enhance their 

understanding of transference and countertransference through training, and learn how 

to manage these emotional phenomena in their actual work. 3) Promptly seek 

professional supervision or consultation when faced with complex situations to better 

handle their own emotional reactions. By effectively managing transference and 

countertransference, healthcare professionals can improve their work efficiency and 

ensure the provision of high-quality care to patients. If participants experience a 

significant exacerbation of their condition during the study, such as marked worsening 

of depression or anxiety symptoms, the research team needs to conduct an appropriate 

assessment of these participants and make referrals for more specialized care when 

necessary. 

Both cohorts of patients underwent an assessment of nursing effects subsequent 

to an 8-week period of care.  

2.3. Outcome evaluation 

(1) Health knowledge mastery and nursing satisfaction: On the day of discharge,

the responsible nurse distributed questionnaires to patients to assess their grasp of 

health knowledge and satisfaction with nursing care. The health knowledge 

questionnaire covered topics such as cervical cancer, the purpose and significance of 

cervical cancer resection surgery, and postoperative precautions. Each question was 

worth 5 points, with 20 questions in total, for a maximum score of 100. Satisfaction 

was measured by surveying patients’ opinions on the professional skills and service 

attitudes of the nursing staff. Satisfaction was categorized as very satisfied, basically 

satisfied, and dissatisfied, with the satisfaction rate calculated as [number of very 

satisfied cases + number of basically satisfied cases)/total number of patients × 100%. 

(2) Psychological state: Patients’ anxiety and depression levels were assessed using

the self-rating anxiety scale (SAS) [19] and the self-rating depression scale (SDS) [20] 

before (at enrollment) and after the intervention (8 weeks). Both scales contain 20 

items, with a total score of 80. A total SAS score of less than 50 indicates normal 

anxiety levels, and a total SDS score of less than 53 suggests normal depression levels. 

Higher total scores on these scales denote more severe anxiety and depression. (3) 

Sexual function level: One year following surgery, patients’ sexual function levels 

were evaluated using the female sexual function index (FSFI) [21]. This scale 

encompasses 4 dimensions and 19 items, covering sexual desire, sexual arousal and 

orgasm, vaginal lubrication and dyspareunia, as well as sexual satisfaction. The total 

score is set at 95, with higher scores denoting better sexual function. (4) Average 

Sentence Length: refers to the average number of words contained in each sentence of 

a given text or document. This metric can help analyze the overall structure and 

readability of the text. By calculating the average sentence length, researchers can 

assess the complexity of sentences and the fluency of writing. Average sentence length 

is related to several psychological factors, such as cognitive processing ability, 

attention span, language proficiency, and emotional state. Longer sentences may 

indicate more complex thought processes, while shorter sentences may be associated 

with lower cognitive load or a reduced amount of information conveyed [22]. (5) 

Language Content: Language content pertains to what we express, specifically the 

58



Psycho-Oncologie 2025, 19(1), 3669. 

 

meaning or theme of our statements. It is widely known that individuals with 

depressive symptoms often use an excessive amount of vocabulary to convey negative 

emotions, particularly negative adjectives and adverbs such as “lonely,” “sad,” or 

“tragic.” Interestingly, the use of pronouns reveals more about their emotional state. 

Patients with depression tend to use first-person singular pronouns more frequently, 

such as “me,” “myself,” and “I,” while second-person and third-person pronouns are 

used much less often—such as “they,” “them,” or “she.” This pattern of pronoun usage 

suggests that individuals with depression are more focused on themselves and have 

less connection with others. (6) Mindfulness cognition level: The mindful attention 

awareness scale (MAAS) [23] was employed to evaluate patients’ mindfulness 

cognition levels preceding and following the intervention, assessing their awareness 

of autopilot responses (namely habitual reactions) and attention to current events. This 

single-dimension scale includes 15 items, scored on a 6-point scale, with total scores 

ranging from 15 to 90. Scores of 66 to 90 represent good mindfulness cognition, 41 to 

65 mean moderate levels, and 40 or below indicate poor levels. Higher total scores 

signify higher levels of mindfulness. (7) Quality of life: The functional assessment of 

the cancer therapy-generic scale (FACT-G) [24] was taken to evaluate patients’ quality 

of life before and after the intervention. This scale contains 4 dimensions and 27 items, 

covering physiological status, social/family status, emotional well-being, and 

functional status. Each item is rated on a 5-point scale, with forward items scoring 0 

to 4 and reverse items scoring 4 to 0. The total score for each dimension is calculated 

by aggregating the scores of all items within that dimension, while the overall score is 

derived by summing the scores across all dimensions. Higher scores represent better 

quality of life. 

2.4. Statistical analysis 

The SPSS22.0 software was introduced for the processing and analysis of all data 

in this study. Measurement data were expressed as (x ± s). Comparisons between the 

two groups were conducted via an independent samples t-test, while within-group pre- 

and post-intervention comparisons were performed through a paired samples t-test. 

Enumeration data were represented as percentages and analyzed using the chi-square 

test. A P-value of less than 0.05 was considered to signify statistically significant 

variances. 

3. Results

3.1. Comparison of health knowledge mastery and nursing satisfaction 

between the two groups 

Following the intervention with different nursing care plans, the control group 

achieved a health knowledge mastery score of (71.45 ± 8.96) and reported a nursing 

satisfaction rate of 87.50%. In contrast, the intervention group scored (87.23 ± 9.37) 

on health knowledge mastery and displayed a nursing satisfaction rate of 95.45%. The 

intervention group notably outperformed the control group in both health knowledge 

mastery and nursing satisfaction, with the disparities being statistically significant (P 

< 0.05), as exhibited in Table 2 and Figure 1. This demonstrated that implementing 
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comprehensive mindfulness-based cognitive behavioral intervention evidently 

enhanced the level of health knowledge and satisfaction with nursing care in patients 

subsequent to cervical cancer resection. 

Table 2. Comparison of health knowledge mastery and nursing satisfaction between the two groups. 

Items Control group (n = 96) Intervention group (n = 110) χ2/t P 

Knowledge mastery (points) - 71.45 ± 8.96 87.23 ± 9.37 102.305 < 0.001 

Nursing satisfaction [n(%)] 

Very satisfied 38 (39.58) 63 (57.27) 

Basically satisfied 46 (47.92) 42 (38.18) 

Dissatisfied 12 (12.50) 5 (4.55) 

Overall satisfaction 84 (87.50) 105 (95.45) 54.284 0.038 

Figure 1. Nursing satisfaction in both groups. 

3.2. Comparison of psychological state between the two groups 

Prior to the intervention, there were no statistically significant variances in SAS 

and SDS scores between the two groups (P > 0.05). After 8 weeks of intervention with 

different nursing care plans, the psychological states of both groups improved 

compared to their pre-intervention states. The intervention group exhibited SAS and 

SDS scores of (42.65 ± 4.61) and (44.93 ± 6.22), respectively, which were lower than 

those of the control group at the same time point, with the variances containing 

statistical significance (P < 0.05). Refer to Table 3. This confirmed that, vis-à-vis 

conventional nursing measures, comprehensive mindfulness-based cognitive 

behavioral interventions were more effective in mitigating postoperative anxiety and 

depression and alleviating poor psychological states. 

Table 3. Comparison of psychological states pre- and post-intervention between the two groups (points, x ± s). 

Psychological states Control group (n = 96) Intervention group (n = 110) t P 

SAS 
Pre-intervention 59.46 ± 5.11 60.11 ± 5.94 0.836 0.404 

Post-intervention 49.88 ± 5.02* 42.65 ± 4.61* 10.773 < 0.001 

SDS 
Pre-intervention 61.77 ± 6.38 61.38 ± 5.73 0.462 0.644 

Post-intervention 47.65 ± 6.19* 44.93 ± 6.22* 3.138 0.002 

Note: Compared with pre-intervention levels within the same group, *: P < 0.05. 
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3.3. Comparison of sentence lengths between two groups of patients 

In our study, we examined the average sentence length and language content of 

two groups of patients. As shown in Table 4, there was no significant difference in the 

average sentence length between the two groups before the intervention. After the 

intervention, the average sentence length for both groups increased compared to before 

the intervention. In the control group, the increase in average sentence length was not 

significant, but in the intervention group, the sentence length increased more 

significantly compared to the control group, with a notable difference (P < 0.05). 

Furthermore, regarding the language content of the patients, we found that the control 

group tended to use more negative adjectives and first-person pronouns, whereas the 

intervention group used such language content less frequently. 

Table 4. Comparison of average sentence length before and after intervention in two 

groups. 

Control group (n = 96) Intervention group (n = 110) t P 

Pre-intervention 2.46 ± 0.91 2.51±0.94 0.387 0.699 

Post-intervention 2.54 ± 0.56 3.89±1.01* 11.627 < 0.001 

Note: Compared with pre-intervention levels within the same group, *: P < 0.05. 

3.4. Comparison of sexual function levels between the two groups 

Preceding the intervention, no statistically significant variances were discovered 

in scores for sexual desire, sexual arousal and orgasm, vaginal lubrication and 

dyspareunia, and sexual satisfaction between the two cohorts (P > 0.05). Following 

the intervention, scores for various sexual functions in both groups vigorously 

decreased. The intervention group displayed scores of (6.98 ± 0.61), (27.15 ± 2.02), 

(28.79 ± 2.05), and (11.94 ± 1.01), respectively, which were conspicuously higher than 

those within the control group, and the differences contained statistical significance (P 

< 0.05), as displayed in Table 5. This demonstrated that the use of a comprehensive 

mindfulness-based cognitive behavioral intervention nursing plan was more 

efficacious in elevating postoperative sexual function levels compared with 

conventional nursing plans. 

Table 5. Comparison of sexual function levels between the two groups (points, x ± s). 

Psychological states Control group (n = 96) Intervention group (n = 110) t P 

Sexual desire 
Pre-intervention 7.88 ± 0.62 7.85 ± 0.73 0.315 0.753 

Post-intervention 5.41 ± 0.55* 6.98 ± 0.61* 19.287 < 0.001 

sexual arousal and orgasm 
Pre-intervention 29.45 ± 2.41 29.66 ± 1.86 0.705 0.482 

Post-intervention 22.03 ± 2.16* 27.15 ± 2.02* 17.570 < 0.001 

Vaginal lubrication and dyspareunia 
Pre-intervention 29.33 ± 1.85 29.36 ± 1.94 0.113 0.910 

Post-intervention 25.14 ± 2.26* 28.79 ± 2.05* 12.153 < 0.001 

Sexual satisfaction 
Pre-intervention 13.62 ± 1.03 13.55 ± 1.21 0.444 0.658 

Post-intervention 9.38 ± 0.84* 11.94 ± 1.01* 19.610 < 0.001 

Note: Compared with pre-intervention levels within the same group, *: P < 0.05. 
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3.5. Comparison of mindfulness cognition levels between the two groups 

Prior to the intervention, no noticeable difference was determined in MAAS 

scores between the two groups (P > 0.05). Subsequent to the intervention, the control 

group scored (51.33 ± 6.03) on the MAAS, whereas the intervention group scored 

(67.38 ± 6.47). The intervention group displayed dramatically heightened scores 

compared to the control group, with the variance being statistically significant (P < 

0.05). Refer to Figure 2. Our outcomes suggested that comprehensive mindfulness-

based cognitive behavioral interventions vigorously drove up patients’ mindfulness 

cognition levels. 

Figure 2. Comparison of mindfulness cognition levels between the two groups. 

3.6. Comparison of quality of life between the two groups 

Prior to the intervention, there were no statistically significant differences 

observed between the two groups in terms of physiological status, social and family 

dynamics, emotional well-being, and functional status (P > 0.05). Subsequent to the 

intervention, both groups showed improvements in quality of life compared to pre-

intervention levels (P < 0.05). No statistically significant variance was identified in 

social/family status scores between the two patient cohorts (P > 0.05). The intervention 

group had scores of (16.42 ± 2.11) for physiological status, (18.56 ± 1.89) for 

social/family status, (14.88 ± 1.23) for emotional well-being, and (18.92 ± 1.55) for 

functional status, all notably higher than those within the control group, with 

differences holding statistical significance (P < 0.05), as exhibited in Table 6. This 

denoted that comprehensive mindfulness-based cognitive behavioral interventions, 

versus conventional nursing interventions, displayed a more pronounced effect on 

enhancing patients’ quality of life. 
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Table 6. Comparison of quality of life between the two groups (points, x ± s). 

Quality of life Control group (n = 69) Intervention group (n = 77) t P 

Physiological status 
Pre-intervention 12.55 ± 1.68 12.59 ± 1.95 0.132 0.895 

Post-intervention 13.13 ± 1.57* 16.42 ± 2.11* 10.588 < 0.001 

Social/family status 
Pre-intervention 19.58 ± 1.92 20.22 ± 3.05 1.497 0.137 

Post-intervention 18.14 ± 1.65* 18.56 ± 1.89* 1.423 0.157 

Emotional well-being 
Pre-intervention 11.76 ± 1.23 12.03 ± 1.16 1.365 0.175 

Post-intervention 12.45 ± 1.05* 14.88 ± 1.23* 12.763 < 0.001 

Functional status 
Pre-intervention 11.67 ± 2.29 12.08 ± 1.07 1.409 0.161 

Post-intervention 16.05 ± 1.37* 18.92 ± 1.55* 11.796 < 0.001 

Note: Compared with pre-intervention levels within the same group, *: P < 0.05. 

4. Discussion

Currently, the standard treatments for cervical cancer encompass radical

hysterectomy, radiotherapy, chemotherapy, or a combination of various methods, 

especially for early-stage cervical cancer patients [25]. Nevertheless, a substantial 

number of patients experience severe gastrointestinal, bladder, and sexual function 

disorders following treatment and surgery, accompanied by inhibited sexual desire, 

vaginal dryness, dyspareunia, anxiety, and depression [26,27]. Since many cervical 

cancer patients are relatively young and still have sexual needs, these issues exert a 

considerable impact on their normal lives. Postoperative quality of life for cervical 

cancer patients has become increasingly important, and treatment outcomes are not 

the sole clinical evaluation criteria; helping patients restore ideal sexual function is 

also pivotal [28]. Generally, cervical cancer patients seldom seek advice from doctors 

or nurses about sexual issues, rarely resort to the internet or other resources to learn 

about related knowledge, or discuss postoperative sexual problems with partners or 

spouses, particularly in relatively conservative countries like China. In such cases, 

healthcare providers should place greater emphasis on sexual and psychological issues 

for cervical cancer patients and offer psychological counseling on sexual health to 

boost patients’ postoperative quality of life [10]. Cognitive Behavioral Therapy (CBT), 

Mindfulness-Based Stress Reduction (MBSR), and Psychodynamic Therapy, among 

others, are widely used as adjunctive treatments for various diseases. These therapies 

not only help patients better cope with the psychological stress that diseases bring, but 

also improve their quality of life. In our study, we specifically focused on the 

application of Mindfulness-Integrated Cognitive Behavioral Intervention (MICBI) in 

patients who have undergone early-stage cervical cancer surgery. 

In routine nursing care, staff typically provide health guidance only on the 

physiological symptoms and dietary and medication knowledge occurring during the 

perioperative period, often neglecting changes in the patient’s psychological state and 

failing to implement timely and effective psychological interventions for 

uncomfortable emotions. Mindfulness emphasizes maintaining a focus on the present 

moment without judgment of the current state or undue concern about one’s illness 

[29]. It guides patients how to cope with stress and pain while maintaining an open 

and accepting attitude. Through mindfulness practices, patients can regulate their 
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emotions, thereby strengthening their emotional regulation abilities and cognitive [30]. 

Cognitive behavioral interventions involve replacing irrational beliefs with rational 

ones after individuals recognize them, helping them reconstruct their cognitive 

structures to eliminate uncomfortable emotions [31]. Clinical trials have validated that 

MBCT is efficacious in treating mental disorders such as depression, insomnia, and 

anxiety [32]. 

The findings of this study confirmed that following nurse-led MBCT 

interventions, patients in the intervention cohort exhibited dramatically higher levels 

of health knowledge and greater satisfaction with care compared with the control 

group (P < 0.05). Their sexual function significantly improved, and their anxiety and 

depression were notably alleviated, as evidenced by lowered SAS and SDS scores, 

heightened MAAS scores, and an overall enhancement in quality of life. This 

demonstrated that, vis-à-vis conventional nursing methods, comprehensive 

mindfulness-based cognitive behavioral interventions conspicuously improved health 

knowledge, nursing satisfaction, sexual function, postoperative psychological state, 

and quality of life for patients undergoing cervical cancer resection surgery. The 

reasons for these improvements may be that comprehensive mindfulness-based 

cognitive behavioral interventions combine positive psychological theories with 

sexual health knowledge to provide targeted interventions. This approach changes 

patients’ perception of emotions, pain, and thoughts, augments their understanding of 

sexual health, and strengthens their resilience and ability to handle stimuli. It also helps 

patients and their partners adapt to and manage sexual dysfunction post-cancer 

treatment [33], encouraging them to view uncomfortable events with a more objective 

attitude and less subjective emotional bias. This fundamentally changes patients’ 

thinking patterns and the uncomfortable emotions associated with them, thereby 

ameliorating psychological stress, improving regulating abilities, achieving a 

harmonious sexual life, increasing care satisfaction, and enhancing postoperative 

quality of life and overall well-being [34]. 

Furthermore, mindfulness training helps patients eliminate uncomfortable 

psychological states, foster a mindfulness-based thinking mode, further mitigate 

adverse psychological effects, boost immune function, promote postoperative 

recovery, and attenuate physical pain and mental burden [35]. These results align with 

findings from earlier research. Brotto et al. [36] have discovered that intermittent 

mindfulness-based cognitive behavioral interventions can effectively improve sexual 

function, and sexual response, and abate sexual distress in survivors of endometrial or 

cervical cancer, dramatically alleviating sexual-related suffering. Additionally, 

Gorman et al. [37] have pointed out that mindfulness interventions for breast cancer 

and cervical cancer survivors can evidently ameliorate sexual dysfunction and enhance 

sexual health, with both qualitative and quantitative outcomes supporting the 

feasibility, acceptability, and appropriateness of mindfulness interventions. Yang et al. 

[38] have also reported in a meta-analysis of randomized controlled trials that

mindfulness-based stress reduction alleviates anxiety and depression in postoperative 

cervical cancer patients, providing reliable evidence for non-pharmacological 

interventions for cervical cancer survivors. These studies, along with our findings, 

demonstrate that comprehensive mindfulness-based cognitive behavioral 

interventions may become an important perioperative management strategy for 
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cervical cancer surgical patients. 

In summary, through systematic intervention, we evaluated the impact of 

Mindfulness-Integrated Cognitive Behavioral Intervention (MICBI) on the sexual 

function, psychological state, and quality of life of patients who underwent cervical 

cancer surgery. The results indicate that MICBI not only significantly improved the 

psychological state of the patients but also contributed to enhancing their quality of 

life and restoring sexual function. Overall, the importance of physical and mental 

health is increasingly emphasized in modern healthcare, and the role of psychological 

therapies in disease management is gaining more recognition. Our research further 

confirms the significant role of psychological interventions in improving the overall 

health status of patients and provides new insights and methods for clinical practice. 

However, our study also has limitations. Being a single-center study, only selected 

survivors could participate, which restricts the generalizability of the findings. Future 

research should focus on developing a multi-center online treatment management 

model to address this limitation. 

5. Conclusion

To sum up, implementing comprehensive mindfulness-based cognitive

behavioral interventions for patients undergoing cervical cancer resection can assist 

patients in cultivating mindfulness, alleviating uncomfortable emotions, enhancing 

their grasp of health knowledge, sustaining postoperative sexual function, and 

boosting nursing satisfaction. Additionally, it can remarkably improve postoperative 

psychological status and quality of life, demonstrating considerable clinical efficacy 

and warranting promotion in clinical practice. 
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Abstract: This research explores the role of nature-based tourism as an innovative approach 

in tourism management for enhancing the psychological well-being of cancer survivors and 

their families in Yunnan, China. Given the increasing need for holistic and sustainable 

tourism products, this study investigates how Yunnan’s unique natural landscapes and rich 

cultural heritage can contribute to emotional recovery and well-being. Utilizing a 

combination of in-depth interviews, surveys, and participant observation, the study provides 

insights into how nature-based tourism helps reduce stress, promotes emotional rejuvenation, 

and strengthens family bonds for cancer survivors. Findings highlight that culturally 

integrated wellness experiences, including traditional healing practices and family-inclusive 

tourism activities, have significant potential for promoting holistic recovery. The research 

also identifies key barriers such as financial constraints, physical limitations, and accessibility 

issues, providing recommendations to address these challenges and enhance the inclusivity of 

tourism offerings. This study contributes to the field of tourism management by 

demonstrating how wellness tourism can evolve to serve vulnerable populations while 

promoting sustainable and community-centered tourism practices. Ultimately, it aims to 

position Yunnan as a leading destination for therapeutic tourism, combining health, culture, 

and sustainability. 

Keywords: wellness tourism; tourism management; nature-based tourism; cancer recovery; 

psychological well-being; sustainable tourism; family bonding; traditional Chinese medicine; 

cultural tourism; Yunnan 

1. Introduction

1.1. Background and context 

Cancer remains one of the most significant global health challenges of the 21st 

century, impacting millions of individuals and their families worldwide. According 

to the World Health Organization (WHO), cancer is responsible for nearly 10 million 

deaths annually, accounting for approximately one in six deaths globally. While 

advancements in medical treatments such as chemotherapy, radiation, and 

immunotherapy have greatly improved life expectancy and recovery rates, the 

psychosocial and emotional burden of cancer remains profound. Cancer patients 

often face immense psychological stress, manifesting as anxiety, depression, fear of 

recurrence, and emotional exhaustion. This burden extends beyond the patients 

themselves, affecting their families, who may also experience helplessness, 

emotional fatigue, and financial strain [1]. 
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In recent years, healthcare professionals have increasingly recognized the 

importance of addressing the psychosocial dimensions of cancer. It is now widely 

acknowledged that holistic cancer care must encompass not only the biological and 

medical aspects of treatment but also the mental, emotional, and social needs of 

patients. This paradigm shift has led to the exploration of innovative interventions 

that support the mental well-being of cancer patients, alongside their physical health. 

Among these interventions, nature-based tourism has emerged as a promising 

therapeutic approach to enhance psychological well-being [2]. 

Nature-based tourism, often referred to as eco-tourism or wellness tourism, 

emphasizes the therapeutic use of natural landscapes and environments as spaces for 

relaxation, healing, and rejuvenation. Research has shown that exposure to natural 

settings—such as mountains, forests, lakes, and rivers—can significantly reduce 

stress levels, promote emotional recovery, and foster a sense of peace. For cancer 

patients facing physical and emotional challenges, nature-based tourism offers a 

respite from the clinical environment of hospitals and treatment centers, providing a 

more holistic healing experience. Additionally, nature-based tourism allows families 

to reconnect in tranquil settings, strengthening emotional bonds and providing much-

needed psychological support [3]. 

In China, the province of Yunnan stands out as an ideal location to explore the 

therapeutic potential of nature-based tourism for cancer patients and their families. 

Yunnan is known for its diverse landscapes, including snow-capped mountains, 

verdant forests, serene lakes, and a rich cultural heritage. The natural beauty and 

cultural richness of the province make it a popular destination for tourists seeking 

both adventure and peace. Moreover, Yunnan has a long-standing tradition of 

integrating nature with wellness practices, such as traditional Chinese medicine, 

herbal therapies, and mindfulness techniques. These factors position Yunnan as a 

uniquely suitable environment for exploring how nature-based tourism can 

contribute to the psychological well-being of cancer survivors and their families [4]. 

1.2. Purpose of the study 

The primary purpose of this study is to explore how nature-based tourism in 

Yunnan can provide therapeutic benefits for cancer survivors and their families. 

Nature-based tourism offers cancer survivors an opportunity for psychological 

recovery by immersing them in restorative natural environments. Studies indicate 

that nature-based tourism can enhance self-identity and self-esteem, contributing to 

emotional resilience and mental recovery in cancer patients. This highlights the role 

of inclusive tourism that acknowledges the unique needs of cancer survivors and 

facilitates their recovery by providing normalizing travel experiences [5]. 

In addition, the study aims to examine how family engagement in nature-based 

tourism can alleviate emotional stress among caregivers and family members. The 

effects of nature-based tourism extend beyond the individual, with research 

demonstrating that families dealing with the emotional burden of cancer can benefit 

from shared experiences in nature. By providing a “mental sanctuary”, these 

environments offer relief from the emotional exhaustion and stress associated with 

caregiving [6]. 
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The objectives of the study include investigating how nature-based tourism in 

Yunnan contributes to the psychological well-being of cancer survivors, exploring 

the role of family involvement, and examining the potential integration of nature-

based tourism into holistic cancer care practices. Nature-based tourism has been 

shown to have transformative wellness outcomes, which can foster emotional 

recovery for both cancer survivors and their caregivers [7]. This interdisciplinary 

approach aims to open new pathways for improving the quality of life for cancer 

patients while promoting sustainable tourism practices in Yunnan [8]. 

1.3. Significance of the study 

This study is particularly significant for Chinese communities and the broader 

East Asian cultural context, where health and well-being are traditionally viewed 

holistically, emphasizing the interconnectedness of the body, mind, and 

environment. Nature has long been considered a powerful healing force, a principle 

deeply embedded in traditional Chinese medicine and philosophies such as Taoism 

and Confucianism. In these traditions, harmony between humans and nature is 

crucial for maintaining good health. Therefore, the integration of nature into healing 

practices aligns with these cultural values, making nature-based tourism an appealing 

option for cancer patients and their families in China. In particular, the natural 

environments of regions like Yunnan, with its rich biodiversity and cultural heritage, 

offer therapeutic potential by providing peaceful spaces for physical and emotional 

recovery. For cancer survivors, these natural settings offer more than just scenic 

beauty—they serve as healing environments that facilitate mental restoration and 

emotional resilience. Nature-based tourism can thus be seen as not only a 

recreational activity but a holistic form of therapy that supports the mental, 

emotional, and social aspects of cancer recovery [9]. 

Furthermore, the significance of this study extends to the field of tourism 

management by demonstrating how tourism can transcend its conventional role as an 

economic driver and evolve into a tool for health and well-being. In recent years, 

wellness tourism has emerged as a niche market within the broader tourism industry, 

particularly in China. Studies show that wellness tourism, which emphasizes health 

and well-being through engagement with natural and cultural resources, can provide 

therapeutic benefits to vulnerable populations such as cancer survivors. The 

integration of wellness practices into tourism experiences, such as mindfulness, 

healthy diets, and physical activity, has been shown to improve the mental and 

physical well-being of participants. This research contributes to the growing body of 

literature on wellness tourism by examining how tailored tourism experiences can 

cater to the unique psychological needs of cancer survivors and their caregivers [10]. 

By focusing on the recovery process through tourism, this study offers practical 

insights for tourism operators, healthcare providers, and policymakers, encouraging 

them to collaborate in developing wellness-oriented tourism products that promote 

mental health recovery. This can lead to the creation of tourism programs 

specifically designed for individuals undergoing cancer recovery, which could set 

new standards for wellness tourism in the country. 
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Research gap 

Despite the growing body of research on wellness tourism and its role in health 

promotion, particularly for mental well-being, there remains a significant gap in 

understanding how nature-based tourism can be specifically integrated into cancer 

recovery frameworks. Existing international studies have predominantly focused on 

the general benefits of nature exposure for stress relief and mental health recovery, 

but few have examined the unique needs of cancer survivors, especially in the 

context of family-centered recovery and community-based tourism interventions 

[11]. Moreover, much of the current literature is centered on Western countries, 

where cultural practices and beliefs about health and nature differ substantially from 

those in East Asia. There is a lack of research that considers the influence of 

traditional Chinese values, such as the holistic integration of body, mind, and nature, 

on cancer recovery through nature-based tourism. 

This study aims to fill this gap by exploring how nature-based tourism in 

Yunnan can be tailored to support the psychological well-being of cancer survivors 

and their families within the Chinese cultural context. By investigating the 

therapeutic potential of natural environments in China and their alignment with 

traditional health practices, this research offers a culturally relevant approach to 

cancer recovery. Furthermore, the study’s focus on family involvement in nature-

based tourism as part of the recovery process provides a new perspective that 

addresses the psychosocial needs of not only patients but also caregivers, which has 

been underexplored in previous research [12]. 

The broader implications of this study for cancer care are also noteworthy. It 

highlights the importance of addressing the psychosocial aspects of cancer recovery, 

which are often overlooked in traditional medical treatments. By demonstrating the 

potential therapeutic benefits of nature-based tourism, this research encourages 

healthcare institutions to integrate non-traditional interventions into cancer treatment 

plans. Nature-based tourism, with its focus on relaxation and emotional rejuvenation, 

offers a complementary approach to medical treatment, helping patients cope with 

the psychological stress and emotional fatigue associated with cancer. For instance, 

wellness tourism destinations like Bama in China have been recognized for their 

ability to foster recovery through sociability and engagement with natural 

landscapes, offering cancer patients and their families a chance to regain a sense of 

normalcy and emotional balance [13]. 

Additionally, this study’s findings have implications for promoting healthy 

lifestyles among cancer survivors. Research shows that engagement in wellness 

tourism can lead to positive lifestyle changes, such as improved dietary habits and 

increased physical activity, both of which are critical for cancer recovery and 

prevention. Programs like Be Well Communities™, which focus on mobilizing 

communities to promote wellness, have demonstrated the effectiveness of evidence-

based interventions in improving health outcomes, particularly in preventing cancer 

and supporting recovery [14]. By integrating similar wellness-oriented approaches 

into tourism, this study provides a framework for enhancing the quality of life for 

cancer survivors, while also promoting sustainable tourism practices in regions like 
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Yunnan, where nature-based tourism can play a dual role in health promotion and 

environmental conservation. 

In conclusion, this study is both timely and relevant, as it addresses the growing 

need for holistic approaches to cancer care in China. By exploring the intersection of 

tourism and healthcare, this research contributes to a deeper understanding of how 

nature-based tourism can enhance the psychological well-being of cancer survivors 

and their families, while also promoting sustainable tourism practices. The findings 

of this study could inspire future research on the role of natural environments in 

improving the quality of life for individuals facing chronic illnesses, potentially 

expanding the scope of wellness tourism to include more diverse and vulnerable 

populations. 

2. Literature review

2.1. Tourism and mental health 

Tourism, especially in natural environments, has been widely recognized for its 

restorative effects on mental health. Restorative environments, which are often found 

in nature, promote recovery from mental fatigue, reduce stress, and foster a sense of 

well-being. Studies show that nature tourism contributes to the improvement of 

cognitive function, emotional resilience, and mood, making it particularly beneficial 

for individuals undergoing recovery from serious health conditions like cancer [15]. 

Additionally, multisensory experiences in tourism, particularly those in historical 

and cultural contexts, have been found to enhance mental restoration by fostering 

place attachment and providing a perceived restorative environment [16]. 

A significant aspect of nature-based tourism is its ability to foster mindfulness 

and emotional recovery. Mindfulness, when practiced in natural settings, enhances 

the therapeutic effects of the environment, leading to improvements in mood, 

reduced symptoms of depression and anxiety, and greater overall psychological 

resilience [9]. For cancer survivors, who often face emotional and cognitive 

challenges during recovery, the benefits of nature tourism are substantial. It offers an 

escape from the stressors of daily life and provides a conducive environment for 

healing and reflection. 

Ecotherapy, a practice that combines nature exposure with therapeutic 

activities, has also demonstrated positive outcomes for mental health. Engaging with 

nature through hiking, forest bathing, or simply spending time outdoors has been 

shown to lower cortisol levels, decrease symptoms of stress, and elevate feelings of 

calmness and happiness [10]. This practice is especially valuable for individuals 

recovering from cancer, who may be dealing with chronic anxiety and stress. By 

participating in nature-based tourism, these individuals can experience both physical 

and psychological benefits. 

2.2. Cancer and psychosocial well-being 

Cancer patients and their families face numerous psychosocial challenges 

throughout the treatment and recovery process. Anxiety, depression, fear of 

recurrence, and emotional exhaustion are common among cancer patients, often 
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persisting even after treatment has concluded. These psychological burdens extend to 

family members and caregivers, who experience significant stress as they provide 

emotional and practical support [17]. 

Interventions aimed at improving the psychosocial well-being of cancer patients 

have traditionally focused on counseling, cognitive-behavioral therapy, and support 

groups. However, there is a growing interest in complementary therapies, including 

nature-based interventions, that address the emotional and psychological impacts of 

cancer. Nature-based activities, such as eco-therapy, have been shown to reduce 

anxiety, improve mood, and enhance the overall quality of life for cancer survivors 

[18]. 

Family involvement in the recovery process is essential, and nature-based 

tourism offers a unique opportunity to strengthen familial bonds while addressing 

emotional fatigue. Research suggests that cancer survivors benefit from shared 

experiences in natural environments, which provide not only emotional relief but 

also a sense of normalcy and connection [19]. Programs that integrate family-

centered approaches in natural settings, such as retreats or group therapy in nature, 

can significantly improve the mental health of both patients and caregivers. 

2.3. East Asian cultural perspectives on healing 

In East Asian cultures, particularly in China, health is traditionally viewed as a 

holistic concept, with the body, mind, and spirit seen as interconnected. This belief is 

rooted in traditional Chinese medicine (TCM), which emphasizes the importance of 

balance and harmony between individuals and their environment. Nature plays a 

central role in TCM practices, with natural settings such as mountains, rivers, and 

forests viewed as essential for promoting health and well-being. Practices like qi 

gong and tai chi, which are often performed outdoors, align with this cultural 

understanding of health by enhancing the flow of energy (qi) and promoting mental 

clarity [20]. 

Family is another core element of East Asian approaches to health. In Chinese 

culture, caregiving is often viewed as a family responsibility, and the well-being of 

the individual is closely tied to the well-being of the family. Cancer treatment, in 

particular, involves the active participation of family members in caregiving roles. 

This family-centered approach to health care is evident in the ways that healing 

practices often involve the entire family unit [21]. 

The integration of nature-based tourism into cancer recovery is particularly 

relevant in this cultural context. By participating in tourism that incorporates 

elements of mindfulness, traditional Chinese healing practices, and nature, cancer 

survivors can experience a form of therapy that resonates with their cultural values. 

This approach not only supports mental and emotional recovery but also aligns with 

traditional beliefs about the role of nature in health and healing. 

2.4. Yunnan’s potential as a healing destination 

Yunnan Province, located in southwestern China, is well known for its stunning 

natural landscapes, cultural diversity, and rich biodiversity. The province’s 

mountains, forests, lakes, and ethnic cultures make it a prime location for eco-
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tourism and wellness tourism. Yunnan has long been a popular destination for 

tourists seeking adventure and relaxation, but in recent years, it has also gained 

recognition as a hub for wellness tourism [22]. 

Yunnan’s potential as a healing destination lies in its combination of natural 

beauty and traditional healing practices. The province is home to a variety of 

traditional Chinese medicine practices, including herbal medicine and acupuncture, 

which can be integrated into wellness tourism experiences. These healing traditions, 

combined with the restorative effects of Yunnan’s natural environments, offer a 

unique opportunity for cancer survivors to engage in tourism that supports both their 

physical and mental well-being [23]. The region’s natural resources are not only 

valuable for their scenic beauty but also for their role in promoting health and well-

being. 

Previous research on eco-tourism in China has highlighted the socio-economic 

benefits of tourism in regions like Yunnan, where tourism has contributed to poverty 

alleviation and environmental conservation [12]. However, there is growing 

recognition of the potential for tourism to also play a role in health promotion. By 

positioning Yunnan as a destination for nature-based wellness tourism, the province 

can attract visitors seeking therapeutic experiences that promote healing and 

recovery [24]. 

In conclusion, Yunnan’s natural and cultural resources make it an ideal location 

for exploring the potential of nature-based tourism to enhance the psychological 

well-being of cancer survivors and their families. The integration of eco-tourism 

with traditional healing practices offers a comprehensive approach to wellness that 

aligns with both cultural values and modern health needs [25]. 

3. Methodology

3.1. Research design 

This study adopts a qualitative research design to explore the perceptions of 

cancer survivors and their families regarding nature-based tourism in Yunnan. The 

qualitative approach is particularly well-suited for this research because it allows for 

a deep understanding of the subjective experiences, emotions, and attitudes of the 

participants. Through qualitative methods, the research can uncover nuanced insights 

into how nature-based tourism affects the psychological well-being of cancer 

survivors and their families. 

The research will employ a combination of in-depth interviews, surveys, and 

observational data to gather comprehensive information from participants. In-depth 

interviews provide the flexibility to probe deeper into the personal experiences of 

cancer survivors and their families, allowing them to express their feelings and 

thoughts about their healing process in natural environments. Surveys will 

supplement the interviews by providing structured data on the broader perceptions 

and experiences of the participants, offering quantitative insights that can support the 

qualitative findings. Observational data will be gathered through direct observation 

of interactions between participants and natural settings during their visits to nature-

based tourism sites in Yunnan, enabling the researcher to contextualize the interview 

and survey data within real-life experiences. 
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3.2. Data collection methods 

To gain a holistic understanding of the impact of nature-based tourism on the 

psychological well-being of cancer survivors and their families, the data collection 

will be multi-faceted, incorporating both primary and secondary data sources. 

The primary data will be collected through in-depth interviews with three 

groups of participants: Cancer survivors, their families, and healthcare professionals. 

The interviews will focus on personal experiences, challenges, and perceptions of 

nature-based tourism as a therapeutic tool. Participants will be asked open-ended 

questions, allowing them to share detailed accounts of their emotional and 

psychological journeys. The interview process will be semi-structured to ensure that 

key themes are explored while allowing for flexibility in participants’ responses. 

Additionally, secondary data will be incorporated into the study, sourced from 

academic journals, research reports, and governmental tourism data. These sources 

will provide contextual information, such as the broader impacts of wellness tourism 

in China, tourism development in Yunnan, and relevant cancer care practices. By 

combining primary and secondary data, the research will have a strong foundation 

for comprehensive analysis, ensuring that the findings are not only based on personal 

accounts but also informed by existing literature and empirical data. 

Interviews will take place in multiple locations in Yunnan, including popular 

nature-based tourism destinations. This location-specific data will help contextualize 

the therapeutic potential of Yunnan’s natural settings, enabling the researcher to 

draw connections between the local environment and participant experiences. 

In addition to qualitative interviews, surveys, and observational data, the study 

incorporated quantitative measures to assess psychological variables such as stress, 

anxiety, and depression. Standardized psychological assessments were administered 

to participants before and after their engagement in nature-based tourism activities. 

3.2.1. Quantitative assessments 

Perceived Stress Scale (PSS) [26]: A widely used instrument to measure the 

perception of stress. It assesses the degree to which situations in one’s life are 

appraised as stressful. 

Hospital Anxiety and Depression Scale (HADS) [27]: A validated tool used to 

detect states of anxiety and depression in patients, consisting of two subscales: 

HADS-Anxiety and HADS-Depression. 

3.2.2. Justification for use of scales 

The PSS and HADS were chosen for their reliability and validity in assessing 

psychological distress. Both scales have been translated into Chinese and validated 

in Chinese populations, ensuring cultural relevance and accuracy in measurement 

[28,29]. Utilizing these standardized instruments allowed for a quantitative 

evaluation of the psychological benefits of nature-based tourism, complementing the 

qualitative insights from interviews and surveys. 

3.2.3. Procedure 

Participants completed the PSS and HADS assessments at two time points: 

Before engagement in nature-based tourism: Baseline measurements were taken 

to assess initial stress, anxiety, and depression levels. 
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After engagement in nature-based tourism: Follow-up assessments were 

conducted immediately after the tourism activities to measure any changes in 

psychological well-being 

3.3. Study participants 

The study participants will be selected based on their relevance to the research 

questions. The primary group of participants will be cancer survivors who have 

engaged in nature-based tourism in Yunnan. In addition, the study will include their 

family members, who often play a crucial role in the emotional recovery process, 

and healthcare professionals involved in cancer treatment and recovery. 

To ensure that the findings are representative, the participant selection will aim 

for diversity in terms of age, gender, and cancer stages. This approach ensures that 

the study captures a wide range of perspectives, reflecting the varying needs and 

experiences of cancer survivors at different points in their recovery journeys. 

Participants will be recruited through cancer support organizations, wellness tourism 

operators, and healthcare institutions in Yunnan. 

For inclusion in the study, cancer survivors must meet specific criteria: 

 Experience with nature-based tourism: Participants must have engaged in

nature-based tourism activities during their cancer recovery process.

 Geographical focus: Participants must have participated in these activities in

Yunnan, ensuring that the study is regionally relevant.

 Diverse demographics: The study will aim for a diverse group, including

survivors from different age groups, genders, and cancer stages to capture

varied experiences.

Additionally, tourism operators and healthcare providers involved in cancer

care and wellness tourism will be interviewed to gather their perspectives on the role 

of nature-based tourism in supporting cancer recovery. This will help provide a more 

comprehensive view of how tourism and healthcare sectors can collaborate to offer 

holistic care. 

3.4. Data analysis techniques 

Once the data is collected, the research will use thematic analysis as the primary 

method for analyzing the qualitative data. Thematic analysis is ideal for identifying 

common themes and patterns in participant responses, allowing the researcher to 

understand the shared experiences of cancer survivors and their families in relation 

to nature-based tourism. This method will help to pinpoint key themes such as 

psychological well-being, emotional resilience, the benefits of nature-based tourism, 

and the challenges associated with engaging in these activities during recovery. 

Thematic analysis will follow a structured approach: 

1) Familiarization with the data: The researcher will transcribe the interviews and

survey responses and review the observational notes, ensuring a deep

understanding of the data.

2) Coding: The data will be systematically coded to identify recurring themes and

patterns. The codes will represent meaningful units of information related to the
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study’s objectives, such as stress reduction, emotional bonding within families, 

and the perceived restorative qualities of natural settings. 

3) Theme development: Based on the codes, the researcher will group related data

points into themes that reflect the broader concepts emerging from the data.

4) Reviewing and refining themes: The themes will be reviewed to ensure they

accurately represent the data and are relevant to the research questions. Any

redundant or overlapping themes will be merged or refined.

To assist with this process, NVivo, a qualitative data analysis software, will be

used to manage and organize the large volume of data collected from interviews, 

surveys, and observations. NVivo will facilitate the coding process by allowing the 

researcher to categorize data efficiently, track connections between themes, and 

visualize relationships within the data. 

The use of NVivo will help ensure a rigorous and systematic approach to data 

analysis, improving the validity and reliability of the findings. Additionally, the 

software’s ability to manage and analyze large datasets will be critical in 

synthesizing insights from diverse participant groups, ensuring that the analysis 

reflects a comprehensive view of the role of nature-based tourism in cancer recovery. 

3.5. Ethical considerations 

Participants provided written informed consent prior to their involvement in the 

study, acknowledging their voluntary participation and understanding of the research 

purpose. They were informed of their right to withdraw from the study at any time 

without any consequences. Since the research involved collecting personal 

experiences and opinions on nature-based tourism and psychological well-being—

without any invasive procedures or medical interventions—formal ethical approval 

from a medical ethics board was not required. No sensitive health data, personal 

medical records, or work with vulnerable populations were involved. 

To maintain confidentiality, all personal identifiers were removed from 

interview transcripts and reports. Participants’ privacy was ensured throughout the 

data collection and analysis process, adhering to established ethical standards in 

qualitative research. 

4. Results

This chapter presents the findings of the study, incorporating data collected

from interviews and surveys conducted with local cancer survivors, their families, 

and members of anti-cancer support groups in the community. Given that the data 

was gathered outside of hospital settings and with informed consent from 

participants, ethical considerations were duly observed in line with community 

research practices. The results are organized according to the thematic areas 

outlined: Participant demographics and sample analysis, psychological benefits of 

nature-based tourism, cultural and spiritual significance, challenges and barriers, and 

comparisons with other regions. 
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4.1. Participant demographics and sample analysis 

Understanding the demographic characteristics of the participants is 

fundamental to effectively contextualize the results of this study. Primary data 

collection was conducted through in-depth interviews and surveys targeting 

community-based cancer survivors, their family members, and individuals associated 

with local anti-cancer support groups in Yunnan. 

4.1.1. Sample composition 

A total of 50 participants were included in the study, categorized into three 

main groups: Cancer survivors, family members of survivors, and active members of 

anti-cancer support groups. The demographic details of the participants are presented 

in Table 1. This table illustrates the breakdown of participants according to their 

roles, gender, age group, cultural/ethnic background, cancer stage, and educational 

level, which helps to provide a comprehensive understanding of the diverse 

population involved in the research. 

Table 1. Demographic characteristics of participants. 

Characteristic Subcategory Number of Participants Percentage (%) 

Role 

Cancer Survivors 30 60% 

Family Members 15 30% 

Support Group Members 5 10% 

Gender 
Male 22 44% 

Female 28 56% 

Age Group 

18–30 8 16% 

31–45 18 36% 

46–60 16 32% 

61 and above 8 16% 

Cultural/Ethnic 

Background 

Han Chinese 32 64% 

Ethnic Minorities (Yi, Bai, Naxi, 

etc.) 
18 36% 

Cancer Stage 

Early Stage 12 24% 

Mid Stage 20 40% 

Late Stage 18 36% 

Education Level 

Primary Education 10 20% 

Secondary Education 20 40% 

Higher Education 20 40% 

Source: Field data, 2024. 

4.1.2. Analysis of demographics 

The majority of participants were cancer survivors (60%), followed by family 

members (30%) and support group members (10%). The presence of support group 

members offered valuable insights into community perspectives on cancer recovery. 

Female participants (56%) slightly outnumbered males (44%), possibly indicating 

greater involvement by women in community wellness and support activities. The 

most represented age groups were 31–45 years (36%) and 46–60 years (32%), 
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suggesting that middle-aged individuals are the most engaged in nature-based 

therapeutic tourism, balancing family, work, and health. A significant proportion 

(36%) of participants were from Yunnan’s ethnic minority groups (e.g., Yi, Bai, 

Naxi), highlighting their deep-rooted connections to natural and cultural healing 

practices. Most participants were in the mid-stage (40%) or late-stage (36%) of 

cancer, with a smaller portion in the early stage (24%), allowing for an 

understanding of different needs across the stages of cancer recovery. Participants 

had balanced education levels, with 40% having secondary education, 40% higher 

education, and 20% primary education, which may correspond to greater openness to 

nature-based therapies. These demographic insights provide essential context for 

understanding how nature-based tourism can benefit cancer survivors and their 

families in Yunnan, considering cultural, social, and health-related factors. 

4.1.3. Cultural perspectives 

The inclusion of participants from different cultural backgrounds enriched the 

study, offering diverse insights into their relationships with nature and healing 

practices. 

Table 2 provides a detailed breakdown of the cultural backgrounds of the study 

participants, highlighting the diversity within the sample. The majority of 

participants were Han Chinese (64%), followed by individuals from the Yi (16%), 

Bai (12%), and Naxi (8%) ethnic groups. This distribution reflects the cultural 

richness of Yunnan province, where a variety of ethnic groups coexist, each with 

distinct traditions and healing practices. The significant representation of ethnic 

minorities is crucial, as it brings in diverse cultural insights, particularly regarding 

traditional relationships with nature and community-based healing practices. These 

varied cultural backgrounds offered unique perspectives that enriched the 

understanding of how nature-based tourism can serve as a therapeutic tool for cancer 

recovery. 

Table 2. Cultural background of participants.

Ethnic Group Number of Participants Percentage (%) 

Han Chinese 32 64% 

Yi 8 16% 

Bai 6 12% 

Naxi 4 8% 

Source: Field data, 2024. 

Participants from ethnic minority groups often shared unique perspectives on 

the healing properties of nature, influenced by their traditional beliefs and practices. 

For example, Yi participants frequently emphasized the role of ancestral lands and 

natural rituals in their well-being, while Bai and Naxi individuals highlighted the 

importance of natural elements like water and mountains as integral to their cultural 

identity and healing processes. Such contributions underscored the holistic role of 

nature in promoting both physical and mental health across different cultural 

settings. 
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4.1.4. Gender perspectives 

Understanding the differing perspectives between female and male participants 

is essential for tailoring nature-based tourism experiences to meet their diverse 

needs. The key themes reported by each group are summarized in Table 3. 

Table 3. Gender-based perspectives on nature-based tourism. 

Gender Percentage (%) Key Emphases 

Female Participants 56% 
Emotional Healing, Family Relationships, Spiritual 

Experiences 

Male Participants 44% 
Physical Improvements, Stress Relief, Personal 

Reflection 

These differences in gender perspectives highlight the need to offer a range of 

nature-based tourism options that cater to both emotional and physical aspects of 

healing. For example, programs for female participants might include more guided 

meditation or family-oriented activities, while those for male participants could 

feature more physically engaging or solitary reflective experiences. Recognizing and 

respecting these differences allows for the creation of more personalized and 

effective tourism programs that support diverse pathways to well-being. 

4.2. Psychological benefits of nature-based tourism 

The psychological benefits of nature-based tourism were significant for the 

participants of this study. Engaging with the natural environment helped foster a 

sense of tranquility and provided respite from the daily stressors associated with 

living with cancer. The interaction with natural landscapes—such as forests, lakes, 

and mountains—not only helped participants improve their physical health but also 

promoted emotional and psychological well-being. This section delves into the 

psychological advantages reported by participants, supported by qualitative data 

from interviews that highlight their personal experiences and sentiments. 

4.2.1. Enhancement of psychological well-being 

Table 4. Psychological benefits reported by participants. 

Psychological Benefit Number of Participants Reporting Percentage (%) 

Stress Reduction 43 86% 

Improved Mood 40 80% 

Increased Emotional Resilience 35 70% 

Enhanced Self-esteem 32 64% 

Reduction in Anxiety Symptoms 38 76% 

Better Sleep Quality 30 60% 

Source: Field data, 2024. 

A significant majority of participants experienced improvements in their 

psychological health as a result of nature-based tourism. Many participants 

highlighted the direct impact that Yunnan’s natural landscapes had on their 

emotional well-being, describing feelings of stress relief, emotional rejuvenation, 

and overall improvements in mental health. These improvements are quantitatively 
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represented in Table 4, which summarizes the key psychological benefits reported 

by participants. 

Participants from all age groups and cultural backgrounds noted these benefits, 

demonstrating the universal appeal of nature-based tourism for psychological 

recovery. The testimonials collected during interviews further emphasize the 

profound impact of nature on participants’ mental well-being. 

Participant testimonials: 

 “Being in the mountains allowed me to breathe freely, both physically and

emotionally.” (Female, 45, Han Chinese)

 “Nature helped me find peace amidst the chaos of my illness.” (Male, 52, Yi

ethnicity)

 “The forests and rivers were like a refuge to me. I felt like I was reconnecting

with myself and leaving behind the constant worry of my treatments.” (Female,

38, Bai ethnicity)

 “I never realized how much I needed this until I was standing by the lake,

feeling completely calm for the first time in months.” (Male, 61, Naxi ethnicity)

These testimonials highlight the diverse ways in which nature-based tourism

contributed to participants’ well-being. Stress reduction was one of the most 

frequently mentioned benefits, with participants describing how the natural 

surroundings helped alleviate their constant anxiety. A middle-aged participant 

explained: “The sounds of the forest and the fresh air made me forget my struggles, 

even if only for a short while. It was like a reset for my mind.” (Male, 47, Han 

Chinese). 

Improved mood and increased emotional resilience were also key outcomes. 

One participant shared how spending time outdoors brought unexpected moments of 

joy: “Watching the sunset from the hilltop, I felt happy for the first time in a long 

while. It reminded me that there’s still beauty in the world, despite everything.” 

(Female, 54, Yi ethnicity). 

Enhanced self-esteem and a reduction in anxiety symptoms were closely tied to 

participants’ sense of achievement during nature-based activities. Whether it was 

completing a hike or simply walking along a riverbank, these activities provided a 

sense of accomplishment. “I felt proud of myself for completing the trail. It made me 

realize that I’m still capable of so much, even with my illness.” (Male, 50, Bai 

ethnicity). 

Lastly, several participants noted that exposure to natural settings helped them 

achieve better sleep quality. One participant reflected: “I slept soundly after our trip 

to the mountains. It was the first time in a long time that I didn’t wake up with my 

mind racing.” (Female, 42, Han Chinese). 

These personal stories, combined with the data in Table 3, demonstrate the 

significant psychological benefits of engaging in nature-based tourism for cancer 

survivors and their families. The experience provided participants with not only a 

physical escape from their daily routines but also a profound emotional and mental 

reprieve, contributing to an overall sense of well-being. 
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4.2.2. Stress reduction and emotional healing 

Nature-based tourism emerged as a powerful tool for stress reduction and 

emotional healing among participants. Many participants described how the serene 

environments of Yunnan’s natural landscapes helped alleviate their anxiety and gave 

them a sense of peace that they had not experienced during their medical treatments. 

Participants consistently reported that being immersed in nature—surrounded by 

lush greenery, fresh air, and the sounds of water—created an environment that was 

conducive to relaxation and mental rejuvenation. 

One participant, a cancer survivor in the mid-stage of recovery, expressed: 

“When I was in the forest, I could finally breathe freely. It felt as though the weight 

of my diagnosis had lifted, even if just for a while. The sound of the river and the 

wind through the trees made me feel alive again”. This reflection captures the 

essence of how the natural environment played a critical role in providing emotional 

relief. 

Another participant, a family member, described the effect of nature on her 

emotional state: “Seeing my husband smile and relax while we walked through the 

mountains was incredibly meaningful. It was one of the first times I saw him truly let 

go of his stress since his diagnosis. It gave me hope that we could still have these 

moments of joy together”. This demonstrates how nature-based tourism not only aids 

in the emotional recovery of cancer survivors but also positively impacts their 

caregivers, who also bear a significant emotional burden. 

Several participants highlighted that the sense of connection with nature made 

them feel more grounded and helped shift their focus away from their illness. A 

participant from the Yi ethnic group mentioned: “In our culture, we believe that the 

mountains and rivers have spirits. When I walked among them, I felt protected and 

watched over. It was like I was receiving strength from nature itself”. This 

perspective underscores the cultural dimension of emotional healing, where nature is 

seen not just as a physical place but as a source of spiritual comfort and resilience. 

The emotional healing facilitated by nature also helped participants find a 

renewed sense of purpose. One participant in the late stage of cancer said: “After 

spending time by the lake, I started to think less about my illness and more about 

what I could still do—how I could still enjoy life. It gave me a new perspective that I 

hadn’t had in a long time”. This illustrates the transformative potential of nature-

based experiences, which can foster a sense of hope and reframe participants’ 

outlook on their journey with cancer. 

The psychological benefits of nature-based tourism are further amplified when 

considering the communal aspects of these experiences. Participants often engaged 

in activities such as hiking, group meditation, and traditional rituals together, which 

helped strengthen bonds with their families and fellow survivors. A family member 

shared: “We did a small prayer by the river, just as our ancestors did. It was such a 

powerful moment, not just for my mother but for all of us. It brought us closer 

together, and we left feeling united in her fight against cancer”. This highlights how 

communal experiences in natural settings can foster emotional resilience and 

enhance the overall well-being of both patients and their families. 
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These personal narratives emphasize the profound impact that nature-based 

tourism can have on the psychological health of cancer survivors and their families. 

The natural settings of Yunnan, with their rich biodiversity and cultural heritage, 

offer a unique environment that supports stress relief, emotional recovery, and a 

renewed sense of purpose. 

4.2.3. Sense of peace and mindfulness 

Participants frequently reported that the natural settings in Yunnan significantly 

facilitated mindfulness and provided them with a profound sense of inner peace. 

Being immersed in nature allowed them to disconnect from daily worries and focus 

on the present, which played a crucial role in enhancing their mental well-being. 

Mindfulness practices: Participants found that activities such as meditation and 

mindful breathing were greatly enhanced by the serene and natural surroundings. 

The sounds of flowing water, rustling leaves, and the fresh air created an 

environment conducive to practicing mindfulness, which helped them achieve a 

deeper state of relaxation and focus. One participant described the experience of 

meditating in nature as deeply restorative: “Meditating by the lake made me feel 

connected to something larger than myself, which was comforting.” (Female, 38, Bai 

ethnicity). 

Spiritual connection: Many participants also expressed feeling a deeper spiritual 

connection to the natural world, which fostered a sense of acceptance and helped 

them cope with their illness. For some, the landscapes of Yunnan were not only a 

physical setting but also held spiritual significance, providing emotional strength and 

comfort. A participant from the Naxi ethnicity shared: “Being surrounded by the 

mountains felt like being embraced by a protective force. It helped me accept my 

condition and gave me the strength to keep going.” (Male, 55, Naxi ethnicity). 

The testimonials highlight that the sense of peace derived from these natural 

settings was both emotional and spiritual. Participants from various cultural 

backgrounds emphasized that being in nature helped them reconnect with themselves 

and the world around them. This deep connection to nature served as a powerful tool 

for fostering mindfulness, enhancing their ability to remain present, and supporting 

emotional healing. 

4.2.4. Role of family involvement and bonding 

Family involvement significantly amplified the psychological benefits of 

nature-based tourism for participants. The presence of family members provided 

emotional support, facilitated shared coping strategies, and enhanced the overall 

experience of engaging with natural environments. Table 5 summarizes the impact 

of family involvement on various psychological outcomes, comparing participants 

who experienced nature-based tourism with their families versus those who 

participated alone. 
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Table 5. Impact of family involvement on psychological outcomes. 

Outcome Participants with Family (N = 35) Participants Alone (N = 15) 

Increased Emotional Support 32 (91%) 10 (67%) 

Enhanced Communication 28 (80%) 8 (53%) 

Shared Coping Strategies 26 (74%) 7 (47%) 

Greater Enjoyment of Activities 30 (86%) 9 (60%) 

Source: Field data, 2024. 

Families reported that shared experiences in natural settings significantly 

strengthened relationships, provided mutual emotional support, and helped in 

developing shared coping mechanisms. These collective experiences in nature not 

only enhanced individual well-being but also fostered a sense of unity and resilience 

within families. 

Participant testimonials: 

 “Sharing these moments with my family reminded us of our strength together.”

(Male, 50, Han Chinese)

 “Walking through the forest with my children made me realize how much we

could still enjoy life together, despite the challenges we face.” (Female, 45, Han

Chinese)

These testimonials emphasize that nature-based tourism experiences are more

impactful when shared with loved ones. Family involvement played a key role in 

reducing the emotional burden of illness, as the presence of supportive companions 

provided comfort and joy. Participants also highlighted how these shared moments 

helped them reconnect on a deeper level, reinforcing bonds that may have been 

strained during periods of medical treatment and stress. The natural environment 

thus served not only as a setting for individual recovery but also as a catalyst for 

family cohesion and mutual support. 

4.3. Cultural and spiritual significance 

Yunnan’s cultural and spiritual heritage enriched the healing experience for 

participants, providing a deeper, more meaningful context for their psychological 

and emotional recovery. The natural landscapes, combined with cultural practices 

and spiritual landmarks, played a significant role in fostering well-being. 

4.3.1. Influence of Yunnan’s cultural heritage 

The influence of Yunnan’s rich cultural heritage on participants’ well-being was 

profound, as they engaged with the traditions and practices of local ethnic groups. 

The integration of cultural experiences during nature-based tourism helped to 

provide participants with a sense of enrichment and belonging. 

As shown in Table 6, learning about the different traditions of Yunnan’s ethnic 

minorities, such as the Yi, Bai, and Naxi, broadened participants’ perspectives. 

These cultural experiences allowed participants to see the deep connection between 

health, nature, and community, which enhanced their overall sense of well-being. 

Table 6 also illustrates how the opportunity to interact with local people and 

participate in cultural activities fostered a feeling of belonging among participants. 

One participant expressed: “The warmth of the local people and their stories inspired 
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me.” (Female, 40, Naxi ethnicity). These interactions helped participants feel 

welcomed and connected, contributing to emotional healing by reducing feelings of 

isolation and building a sense of solidarity. Moreover, participants reported that 

these cultural engagements broadened their perspectives, providing new insights into 

the importance of community in personal well-being and deepening their 

appreciation of Yunnan’s cultural richness. 

Table 6. Impact of cultural engagement on participants. 

Cultural Impact Number of Participants Reporting Percentage (%) 

Cultural Enrichment 36 72% 

Sense of Community 30 60% 

Broadened Perspectives 32 64% 

Source: Field data, 2024. 

4.3.2. Buddhist temples and spiritual healing 

Visits to Buddhist temples in Yunnan were profoundly impactful for many 

participants, as summarized in Table 7. The temples provided a space for spiritual 

reflection and emotional release, which were crucial for participants coping with the 

stress and uncertainty of their illness. 

Table 7. Activities enhancing spiritual well-being. 

Activity Number of Participants Engaged Percentage (%) 

Temple Visits 38 76% 

Participation in Religious Rituals 25 50% 

Spiritual Reflection 33 66% 

Source: Field data, 2024. 

As shown in Table 7, participants engaged in temple visits, participation in 

religious rituals, and spiritual reflection, which significantly enhanced their spiritual 

well-being. The tranquil atmosphere of the temples provided participants with an 

opportunity to reflect on their lives and health, offering a sense of peace away from 

medical treatments and daily pressures. Many participants found solace in this 

environment, which allowed them to meditate and find emotional relief. 

Additionally, participation in Buddhist rituals, such as lighting incense and offering 

prayers, helped participants feel spiritually uplifted, offering an outlet for their hopes 

and fears. One participant mentioned: “The simple act of lighting incense and 

offering prayers gave me a sense of hope and a connection to something greater than 

myself.” (Male, 48, Han Chinese). These activities collectively fostered a deep 

spiritual connection, providing comfort and enhancing participants’ ability to cope 

with their illness. 

4.3.3. Integration of traditional Chinese medicine 

The integration of Traditional Chinese Medicine (TCM) practices into nature-

based tourism experiences was highly valued by participants, as shown in Table 8. 

TCM practices such as herbal treatments, acupuncture, Tai Chi, and mindfulness 
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meditation were seen as complementary to participants’ medical treatments and 

enhanced their overall sense of well-being. 

Table 8. Traditional Chinese medicine practices utilized. 

TCM Practice Number of Participants Utilizing Percentage (%) Perceived Effectiveness 

Herbal Treatments 28 56% High 

Acupuncture 22 44% Moderate 

Tai Chi/Qi Gong 30 60% High 

Mindfulness Meditation 35 70% High 

Source: Field data, 2024. 

As illustrated in Table 8, participants reported that TCM practices 

complemented their ongoing medical treatments by providing both physical and 

emotional relief. Herbal treatments were often used to alleviate symptoms such as 

nausea and fatigue, while acupuncture was particularly helpful in reducing pain. 

Additionally, engaging in TCM practices provided participants with a greater sense 

of control over their own healing journey. Tai Chi and Qi Gong, in particular, were 

described as empowering practices that allowed participants to actively contribute to 

their recovery. One participant shared: “Practicing Tai Chi every morning made me 

feel like I was taking control of my health. It gave me strength and energy.” (Female, 

50, Yi ethnicity). The use of TCM also aligned with participants’ cultural beliefs 

about health and nature. Many participants expressed comfort in engaging with 

healing practices that were deeply rooted in their cultural heritage, which enhanced 

the emotional and psychological benefits of their overall recovery process. 

4.4. Challenges and barriers 

Despite the numerous psychological, physical, and social benefits associated 

with nature-based tourism, participants faced several significant challenges that 

hindered their ability to fully engage in these experiences. These challenges can be 

broadly categorized into financial constraints, physical limitations, lack of awareness 

and accessibility, and sustainable development concerns. Understanding these 

barriers is crucial for developing comprehensive strategies to make nature-based 

tourism more inclusive and accessible for all cancer survivors and their families. 

4.4.1. Financial constraints 

Table 9. Financial barriers to participation. 

Financial Constraint Number of Participants Affected Percentage (%) 

Medical Expenses 30 60% 

Travel Costs 25 50% 

Source: Field data, 2024. 

Economic barriers were a major limitation that prevented some participants 

from accessing the full benefits of nature-based tourism. Many participants 

highlighted that the costs associated with both medical treatment and tourism 

experiences were significant hurdles to participation. As shown in Table 9, financial 
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barriers such as medical expenses and travel costs significantly impacted 

participants’ ability to engage in such activities. 

The ongoing costs of cancer treatment, including medications, hospital visits, 

and follow-up care, consumed much of the disposable income that participants could 

otherwise have used for engaging in therapeutic travel experiences. As noted by one 

participant, “I wish such healing experiences were more affordable.” (Female, 55, 

Han Chinese). Travel costs, including accommodation and transportation, were 

similarly prohibitive for many participants, who expressed a desire for subsidized 

programs or more affordable options to make these experiences feasible. For many, 

the financial burden created a stark choice between essential medical care and 

potentially beneficial activities like nature-based tourism. 

4.4.2. Physical limitations 

Physical health conditions were another significant barrier that restricted 

participants’ engagement with nature-based tourism. Many cancer survivors faced 

various physical limitations, ranging from fatigue and pain to more severe mobility 

issues and immunocompromised conditions, which made participation in physically 

demanding activities challenging. As shown in Table 10, these physical barriers 

significantly impacted participants’ ability to engage in nature-based tourism. 

Table 10. Physical barriers to participation. 

Physical Limitation Number of Participants Affected Percentage (%) 

Fatigue 34 68% 

Mobility Issues 20 40% 

Immunocompromised Conditions 15 30% 

Pain and Discomfort 28 56% 

Source: Field data, 2024. 

Fatigue was the most frequently reported issue, with 68% of participants citing 

it as a primary limitation. This highlights the importance of designing tailored 

activities that take into account the varying physical abilities of participants. 

Participants expressed the need for options such as shorter trails, resting areas, and 

activities that could be adjusted according to their physical capacities. One 

participant suggested, “If there were more activities designed for people with limited 

mobility, it would have been easier for me to join.” (Male, 61, Han Chinese). 

Furthermore, many participants stressed the importance of having medical support 

available during tourism activities, such as ensuring the presence of medical 

professionals or adequate first-aid facilities, to alleviate concerns about safety during 

travel. 

4.4.3. Lack of awareness and accessibility 

Another key barrier identified was the lack of awareness and accessibility of 

nature-based tourism opportunities for cancer survivors. Information gaps regarding 

available programs and accessibility issues further hindered participants from taking 

advantage of these beneficial experiences. As shown in Table 11, awareness and 

accessibility issues significantly impacted participants’ ability to engage in these 

programs. 
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Table 11. Awareness and accessibility issues. 

Barrier Number of Participants Affected Percentage (%) 

Limited Promotion 22 44% 

Accessibility Issues 18 36% 

Source: Field data, 2024. 

Nearly half of the participants (44%) reported that they were simply unaware of 

the programs available. “I didn’t know such programs existed until a friend told me.” 

remarked one participant (Male, 60, Yi ethnicity), emphasizing the need for better 

outreach and targeted promotion. Accessibility was also a challenge for participants 

with disabilities or mobility issues, with 36% indicating that the sites lacked 

adequate facilities such as wheelchair ramps or accessible pathways. Ensuring that 

sites are accessible for individuals with different physical abilities is crucial for 

promoting inclusive tourism experiences. Participants emphasized that increased 

visibility of these programs through healthcare providers and local community 

centers could enhance awareness and participation. 

4.4.4. Sustainable development challenges 

Lastly, sustainable development challenges were highlighted as concerns by 

participants and local community members alike. The increase in tourism has raised 

issues of environmental degradation and cultural commodification, posing risks to 

the very environments that participants find healing. As shown in Table 12, these 

sustainable development challenges were significant. 

Table 12. Sustainable development challenges. 

Challenge Number of Participants Affected Percentage (%) 

Over-tourism 18 36% 

Cultural Impact 15 30% 

Source: Field data, 2024. 

Over-tourism was a concern for 36% of participants, who noted that the influx 

of visitors could potentially harm the pristine natural landscapes they sought to 

enjoy. This sentiment was reflected in comments such as, “If too many people visit, 

the environment won’t be as peaceful or clean.” (Female, 45, Bai ethnicity). 

Additionally, 30% of participants expressed concerns about the cultural impacts of 

tourism, particularly the risk of cultural commodification. They noted that an 

increase in tourism could lead to the commercialization of local traditions, thereby 

diminishing their authenticity and meaning. 

To address these challenges, participants suggested implementing eco-friendly 

practices, such as limiting the number of visitors to certain areas, ensuring waste 

management, and promoting environmentally responsible behavior among tourists. 

They also emphasized the importance of involving local communities in tourism 

planning to foster responsible tourism development that benefits both the 

environment and local cultures. One participant suggested, “Local communities 

should have a say in how tourism develops here, so that it doesn’t damage our 

culture or environment.” (Male, 50, Naxi ethnicity). 
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In summary, while nature-based tourism presents significant opportunities for 

enhancing the well-being of cancer survivors and their families, several barriers must 

be addressed to maximize its accessibility and sustainability. Financial constraints, 

physical limitations, lack of awareness, and concerns regarding sustainable 

development are all challenges that require collaborative solutions involving 

healthcare providers, local authorities, and tourism operators. By addressing these 

issues, the potential for nature-based tourism as a therapeutic intervention can be 

fully realized, providing a holistic approach to healing for cancer survivors and their 

families. 

4.5. Comparison with Himachal Pradesh 

Comparing Yunnan’s approach with other regions provides valuable insights 

into how wellness tourism can be expanded and improved. By analyzing the 

practices in Himachal Pradesh, India, we can identify both strengths and areas for 

development in Yunnan’s wellness tourism model. 

Himachal Pradesh, India, presents an interesting comparison with Yunnan due 

to their shared natural beauty and cultural depth. Both regions possess mountainous 

landscapes that create serene environments ideal for healing and relaxation, and both 

offer a rich tapestry of cultural traditions that greatly enhance the tourism 

experience. The natural landscapes of these regions are not only visually appealing 

but also serve as therapeutic spaces, which is a common theme in wellness tourism. 

Additionally, both Yunnan and Himachal Pradesh integrate their diverse cultural 

traditions and spiritual sites into the wellness experience, making cultural richness a 

core component of their tourism offerings. This shared focus on leveraging natural 

and cultural resources makes Himachal Pradesh an ideal benchmark for evaluating 

and enhancing Yunnan’s wellness tourism initiatives. Table 13 provides a 

comparative analysis of the key aspects of wellness tourism between these two 

regions. 

Table 13. Comparative analysis of wellness tourism. 

Aspect Yunnan, China Himachal Pradesh, India 

Natural Landscapes Mountains, forests, lakes Himalayas, rivers, valleys 

Cultural Elements Ethnic minorities, Buddhism, TCM Hinduism, Buddhism, Ayurveda 

Wellness Practices Herbal treatments, Tai Chi, meditation Yoga, meditation, Ayurvedic therapies 

Accessibility Developing infrastructure Established tourist facilities 

Marketing Strategies Domestic focus International outreach 

Sources: Comparative tourism studies, 2023. 

Lessons for Yunnan: 

To enhance the competitiveness of Yunnan’s wellness tourism, several lessons 

can be drawn from the comparative analysis with Himachal Pradesh: 

 Infrastructure Improvement: It is essential for Yunnan to enhance its facilities to

cater to a broader and more diverse audience. By developing accessible routes,

improving accommodation options, and upgrading general infrastructure,

Yunnan can make wellness tourism more inclusive and convenient. Himachal

Pradesh’s well-established tourist facilities serve as an exemplary model of how
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infrastructure improvements can position a destination as a more accessible 

wellness hub [29]. 

 Marketing Enhancement: Expanding promotional activities to target an

international audience is crucial for increasing tourism inflow. Himachal

Pradesh has successfully leveraged diverse marketing campaigns that focus on

cultural richness and wellness practices, effectively attracting global tourists.

By adopting similar marketing strategies, Yunnan can enhance its visibility on

the international stage and appeal particularly to Western tourists seeking both

cultural and nature-based wellness experiences [29].

Sharma and Singh highlighted that the success of Himachal Pradesh in

increasing tourism is largely attributed to its well-developed infrastructure and 

extensive international marketing efforts [29]. These approaches have enabled the 

region to attract significant tourism inflows, which Yunnan could replicate to 

achieve comparable growth. Specifically, targeting Western countries that have a 

growing interest in both cultural and wellness tourism could provide Yunnan with a 

substantial opportunity to expand its international appeal. 

The comparisons with Himachal Pradesh highlight several opportunities for 

Yunnan to evolve its wellness tourism model. Himachal Pradesh serves as a model 

of how robust infrastructure and targeted international marketing can lead to 

significant tourism growth. Addressing existing infrastructure gaps and enhancing 

international marketing strategies could help Yunnan position itself as a premier 

wellness tourism destination in East Asia. 

Moreover, a multi-dimensional approach that involves local community 

collaboration, partnerships with research institutions, and strategic international 

outreach is essential for achieving sustainable and inclusive growth in Yunnan’s 

wellness tourism sector. This comprehensive approach can ensure that Yunnan’s 

wellness tourism offerings are both culturally resonant and globally competitive, 

fostering a sustainable model that benefits local communities and international 

visitors alike. 

4.6. Quantitative analysis of psychological benefits 

Table 14. Mean scores of psychological scales before and after nature-based tourism. 

Scale Pre-Intervention Mean ± SD Post-Intervention Mean ± SD Mean Difference t-value p-value

Perceived Stress Scale (PSS) 25.6 ± 5.2 18.3 ± 4.7 −7.3 −12.45 < 0.001 

HADS-Anxiety 12.4 ± 3.1 8.7 ± 2.9 −3.7 −9.87 < 0.001 

HADS-Depression 13.0 ± 3.5 9.2 ± 3.0 −3.8 −10.23 < 0.001 

Source: Statistical analysis. 

To quantitatively assess the psychological benefits of nature-based tourism, 

participants completed standardized psychological assessments before and after their 

engagement in the tourism activities. The instruments used were the Perceived Stress 

Scale (PSS) and the Hospital Anxiety and Depression Scale (HADS). The 

quantitative data were analyzed to determine any significant changes in stress, 

anxiety, and depression levels among participants. As shown in Table 14, 
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significant improvements were observed in the psychological well-being of 

participants. 

The results indicate significant reductions in perceived stress, anxiety, and 

depression levels among participants following the nature-based tourism activities: 

Perceived Stress Scale (PSS): There was a substantial decrease in perceived 

stress levels, with the mean score reducing by 7.3 points from 25.6 before the 

intervention to 18.3 after the intervention. The paired sample t-test confirmed that 

this reduction is statistically significant (t = −12.45, p < 0.001). 

Hospital Anxiety and Depression Scale (HADS): 

 Anxiety subscale: Participants experienced a significant decrease in anxiety

symptoms, with the mean score dropping by 3.7 points from 12.4 to 8.7 post-

intervention (t = −9.87, p < 0.001).

 Depression subscale: There was also a significant reduction in depression

symptoms, as evidenced by a 3.8-point decrease in the mean score from 13.0 to

9.2 (t = −10.23, p < 0.001).

The statistical analyses confirm that these reductions are not due to chance but

are associated with the nature-based tourism intervention. The significant p-values 

(all < 0.001) across the PSS and both HADS subscales provide strong empirical 

evidence of the psychological benefits. 

These quantitative findings corroborate the qualitative data presented earlier, 

where participants reported experiencing stress reduction, emotional healing, and 

enhanced well-being after engaging in nature-based tourism. The alignment between 

the quantitative and qualitative results strengthens the validity of the study’s 

conclusions, demonstrating that nature-based tourism has a positive impact on the 

psychological well-being of cancer survivors and their families. 

In summary, the integration of quantitative assessments with qualitative insights 

offers a comprehensive understanding of the therapeutic effects of nature-based 

tourism. The significant improvements in stress, anxiety, and depression levels 

highlight the potential of such interventions as complementary therapies in cancer 

recovery programs. 

5. Discussion and recommendation

5.1. Implications of findings 

This study investigated the role of nature-based tourism in enhancing the 

psychological well-being of cancer survivors and their families in Yunnan, China. 

The findings underscore the significant therapeutic benefits of engaging with natural 

environments, cultural heritage, and traditional healing practices. Participants 

reported substantial psychological improvements, including stress reduction, 

emotional healing, and enhanced family bonds. Quantitative data showed significant 

decreases in perceived stress, anxiety, and depression levels after participation in 

nature-based tourism activities. Specifically, the Perceived Stress Scale (PSS) scores 

decreased by an average of 7.3 points (p < 0.001), while the Hospital Anxiety and 

Depression Scale (HADS) indicated mean reductions of 3.7 points in anxiety (p < 

0.001) and 3.8 points in depression (p < 0.001). These results align with previous 
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research indicating the restorative effects of natural environments on mental health 

[15]. 

Moreover, the cultural and spiritual significance of Yunnan’s heritage enhanced 

the healing experience. Engagement with local traditions and spiritual practices, such 

as visits to Buddhist temples and participation in Traditional Chinese Medicine 

(TCM), provided participants with a deeper sense of peace and belonging. Family 

involvement amplified these benefits, strengthening emotional support networks and 

fostering shared coping strategies. However, several challenges were identified that 

limit the accessibility and sustainability of these benefits. Financial constraints, 

physical limitations, lack of awareness, and sustainable development concerns were 

significant barriers. These findings highlight the need for targeted interventions to 

address these obstacles. 

5.2. Recommendations 

Based on the findings, several recommendations are proposed to enhance the 

psychological well-being of cancer survivors through nature-based tourism, directly 

addressing the challenges identified in the results. 

Firstly, enhancing financial accessibility is crucial. Developing partnerships 

between government agencies, healthcare providers, and tourism operators can 

facilitate subsidized nature-based tourism programs specifically for cancer survivors 

and their families. This approach can alleviate financial burdens and make 

therapeutic experiences more accessible. Implementing flexible pricing models, such 

as tiered pricing or sliding scale fees based on participants’ income levels, can 

further reduce costs. Additionally, encouraging businesses to sponsor wellness 

tourism programs as part of their corporate social responsibility efforts can provide 

financial support for participants in need. 

Secondly, accommodating physical limitations is essential to make nature-based 

tourism inclusive. Investing in the development of accessible facilities, such as 

wheelchair-friendly trails, resting areas, and transportation options suitable for 

individuals with mobility challenges, can greatly enhance participation. Designing 

nature-based activities that cater to varying physical abilities, including low-impact 

options like guided nature walks, meditation sessions, and interactive cultural 

experiences, can also make these programs more accessible. Ensuring the availability 

of medical personnel or first-aid facilities at tourism sites addresses health concerns 

promptly, providing reassurance to participants with health vulnerabilities. 

Thirdly, increasing awareness and accessibility is vital for wider participation. 

Collaborations with hospitals and cancer support organizations can disseminate 

information about nature-based tourism programs, integrating them into cancer care 

plans as complementary therapies. Organizing informational sessions and workshops 

in local communities raises awareness of the benefits and availability of nature-based 

tourism for cancer recovery. Developing user-friendly websites and mobile 

applications that provide detailed information about wellness tourism options, 

booking processes, and accessibility features can further enhance visibility and 

engagement. 
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Promoting sustainable tourism practices 

A critical aspect of enhancing nature-based tourism for cancer recovery 

involves addressing the environmental and cultural challenges identified in Section 

4.4 through the promotion of sustainable tourism practices. 

Firstly, implementing environmental conservation initiatives is essential to 

mitigate the negative impacts of increased tourism on Yunnan’s natural landscapes. 

This includes adopting eco-friendly practices such as limiting visitor numbers in 

sensitive areas to prevent over-tourism and environmental degradation. Establishing 

guidelines for responsible tourist behavior, such as promoting “leave no trace” 

principles, can minimize the ecological footprint of tourism activities. Supporting 

conservation projects and involving tourists in environmental stewardship programs 

can foster a sense of responsibility and connection to the natural environment. 

Secondly, cultural preservation efforts are necessary to protect Yunnan’s rich 

cultural heritage from the risks of commodification and cultural dilution due to 

tourism. Promoting respectful engagement with local cultures by providing 

education on cultural sensitivities ensures that interactions between tourists and local 

communities are mutually beneficial and culturally appropriate. Encouraging 

authentic cultural experiences, rather than staged or commercialized representations, 

helps maintain the integrity of local traditions. Involving local communities in the 

development and management of tourism programs empowers them to control how 

their culture is presented and shared. 

Thirdly, sustainable infrastructure development supports both environmental 

conservation and cultural preservation. Investing in sustainable infrastructure, such 

as eco-friendly accommodations, renewable energy sources, and efficient waste 

management systems, minimizes the environmental impact of tourism facilities. 

Utilizing sustainable building materials and designs that harmonize with the local 

environment reduces ecological disruption. Sustainable infrastructure also includes 

the development of accessible facilities that consider both environmental 

sustainability and the needs of visitors with physical limitations. 

Moreover, fostering community involvement and empowerment is key to 

sustainable tourism development. Involving local residents in tourism planning and 

decision-making processes ensures that development aligns with community values 

and priorities. This participatory approach promotes social sustainability by 

providing economic benefits to local communities through job creation and revenue 

sharing. It also encourages the preservation of cultural heritage, as communities have 

a vested interest in maintaining their traditions and environments. 

Establishing sustainability certifications and standards for tourism operators can 

incentivize responsible practices. Recognizing and rewarding businesses that adhere 

to environmental and cultural preservation guidelines encourages the adoption of 

sustainable practices across the industry. Certifications can guide tourists in choosing 

operators committed to sustainability, thereby promoting a market-driven approach 

to environmental and cultural stewardship. 

Finally, promoting sustainable tourism practices aligns with global efforts to 

support sustainable development goals (SDGs), particularly those related to good 

health and well-being (SDG 3), sustainable cities and communities (SDG 11), and 
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responsible consumption and production (SDG 12). By integrating sustainability into 

nature-based tourism for cancer recovery, Yunnan can contribute to these broader 

objectives while enhancing the therapeutic experiences of participants. 

5.3. Addressing challenges and limitations 

Addressing the challenges requires mitigating financial and physical barriers. 

Expanding insurance coverage to include nature-based therapy programs can reduce 

out-of-pocket expenses for participants. Developing volunteer programs where 

community members assist participants with physical limitations during tourism 

activities enhances safety and inclusivity. Enhancing awareness and cultural 

sensitivity is also important. Designing culturally tailored tourism experiences that 

consider the cultural backgrounds of participants, incorporating multilingual guides 

and culturally appropriate activities, can make programs more effective. Providing 

training for tourism staff on cultural competency and the specific needs of cancer 

survivors ensures respectful and supportive interactions. 

Promoting sustainable development addresses environmental and cultural 

challenges. Investing in sustainable infrastructure, such as renewable energy sources, 

waste management systems, and sustainable building materials for tourism facilities, 

minimizes environmental impact. Facilitating cultural exchange programs that 

promote mutual learning between tourists and local communities fosters respect and 

understanding. 

5.4. Integrating lessons from other regions 

Comparing Yunnan’s approach with regions like Himachal Pradesh, India, 

offers valuable insights. Improving transportation networks, accommodation options, 

and healthcare facilities in tourism areas can accommodate a broader range of 

visitors, including international tourists. Developing targeted marketing campaigns 

that highlight Yunnan’s unique blend of natural beauty, cultural richness, and 

wellness opportunities can attract global audiences. Engaging in international 

collaborations allows for knowledge exchange and adaptation of successful wellness 

tourism strategies to fit the local context. 

Implementing sustainable tourism practices observed in other regions can 

enhance Yunnan’s approach. For instance, adopting community-based tourism 

models that involve local residents in decision-making processes has been successful 

in promoting sustainability and cultural preservation in other destinations. Learning 

from regions that have effectively balanced tourism development with environmental 

conservation can guide Yunnan in addressing its own sustainability challenges. 

5.5. Recommendations for future research 

Building upon the findings and addressing limitations, future research should 

consider conducting long-term studies to assess the sustained impact of nature-based 

tourism on psychological well-being and cancer recovery outcomes. Expanding 

research to include diverse populations across different regions and cultural 

backgrounds can enhance generalizability. Incorporating a broader range of validated 

psychological and physiological assessments can capture the multifaceted benefits of 
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nature-based tourism. Implementing standardized protocols for interventions and 

data collection improves consistency and reliability. 

Exploring the integration of virtual reality technologies to provide nature-based 

experiences for those unable to travel due to physical or financial constraints is 

another area for future research. Conducting policy impact studies to evaluate the 

effectiveness of integrating nature-based tourism into healthcare systems and 

developing guidelines for implementation can further advance the field. 

Additionally, investigating the long-term environmental and cultural impacts of 

increased tourism in Yunnan is crucial. Research should assess the effectiveness of 

sustainable tourism practices and identify areas for improvement. Engaging in 

interdisciplinary studies that involve environmental scientists, cultural 

anthropologists, and tourism experts can provide a comprehensive understanding of 

sustainability challenges and solutions. 

5.6. Conclusion 

By aligning recommendations with the findings, this study provides a coherent 

and actionable framework for leveraging nature-based tourism to enhance the 

psychological well-being of cancer survivors and their families, while emphasizing 

sustainable tourism practices. Addressing the identified challenges through targeted 

strategies can make wellness tourism more accessible, inclusive, and 

environmentally and culturally sustainable. 

Implementing environmentally friendly initiatives and involving local 

communities are essential for preserving the natural and cultural resources integral to 

these therapeutic experiences. These efforts not only enhance the quality of the 

tourism experience but also contribute to the long-term viability of wellness tourism 

in the region. By integrating these recommendations, Yunnan has the potential to 

establish itself as a leading destination for therapeutic tourism, offering holistic 

healing experiences that are culturally rich, environmentally sustainable, and 

accessible to those in need. 

6. Conclusion

This study highlights the significant psychological benefits of nature-based

tourism for cancer survivors and their families in Yunnan. By engaging with the 

natural environment, cultural heritage, and traditional healing practices, participants 

experienced enhanced well-being, greater emotional resilience, and improved family 

relationships. Addressing challenges related to financial accessibility, physical 

limitations, and awareness can further enhance these benefits. Furthermore, 

incorporating lessons from successful wellness tourism models in other regions, 

alongside a commitment to ethical research practices, will support the development 

of effective, sustainable wellness tourism programs that contribute meaningfully to 

holistic cancer care. Ultimately, these efforts can help establish Yunnan as a leading 

destination for nature-based wellness tourism, offering an inclusive, culturally rich, 

and therapeutic experience for those in need. 
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Abstract: Background: Every year, 3 million patients are diagnosed with cancer worldwide, 

and the concept of “cancer” is thought to be important for disabled people. Within this scope, 

potential risk factors for cancer in people with disabilities include tobacco use, obesity, 

advanced age, and magnetic imaging procedures. Aim: The aim of the study was to assess the 

perceptions and awareness of cancer among disabled people using the photovoice method. 

Method: Photovoice method was used together with photographs and explanations to 

encourage disabled people to visualize the causes and consequences of cancer in society. In the 

photovoice method, participants were asked to take photographs while considering the sub-

scales of the Health Belief Model: perception of susceptibility, perception of severity, 

perception of barrier, and perception of benefit. Results: According to the research, 15 disabled 

people with a mean age of 43 years participated in the study and 110 photographs describing 

their experiences were obtained. In 10 of them, they were gradually grouped according to the 

sub-scales of the Health Belief Model, considering the richness of interpretation and the 

maximum diversity of the photographs. Conclusions: In the analyses performed, it was found 

that disabled people have gained social awareness about cancer. 

Keywords: photovoice; cancer; awareness; disabled; health belief model 

1. Introduction

Cancer is the primary cause of morbidity and mortality across the globe [1]. It is

estimated that there will be 35 million new cases of cancer by 2050 [2]. People with 

disabilities account for more than one billion people worldwide [3]. Some studies 

suggest that the prevalence of cancer is higher among people with disabilities than in 

the general population. For example, many people with disabilities have lifelong 

smoking habits, obesity, older age, such conditions are associated with cancer risk 

factors and may increase the risk of cancer [4,5]. It has been suggested that people 

with certain types of disability have significantly higher rates of certain types of cancer 

than people without disabilities [6,7]. People with disabilities have been reported to 

have higher cancer-related mortality rates [8]. 

It is emphasized that the participation of people with disabilities in health 

services, health services should be designed and implemented with a disability focus, 

and research aimed at maximizing the health of people with disabilities is very 

important [9]. Within this scope, raising cancer awareness among people with 

disabilities, who are disadvantaged in many ways, is one of the strategies for 

emphasizing the importance of health and implementing Preventive health programs. 

Cancer awareness helps people recognize behaviors that increase cancer risk [10]. 

Through cancer awareness, individuals can fill knowledge gaps, help recognize cancer 
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symptoms early, and seek timely medical care in the future. There is some evidence 

that community-based cancer education activities can increase awareness and the 

likelihood of earlier presentation, diagnosis, and treatment [11–13]. 

Developed in the early 1950s, the Health Belief Model (HBM) continues to be 

widely used in health education programs [10]. The model explains the beliefs and 

attitudes that influence an individual’s behavior. The most basic components of the 

model are susceptibility perception, severity perception, benefit perception, barrier 

perception, self-efficacy perception, and health motivation. HBM recommends that if 

a person has a desire to prevent illness or a belief in recovery, they should take a 

specific health action as a positive behavior to prevent illness [14–16]. 

Photovoice is the process of identifying, representing, and developing a 

community through photographic methods. The photovoice approach is widely used 

in community-based research, enabling people to document societal issues, discuss 

them critically, and advocate for action by policymakers [14–16]. As a result, 

photovoice has taken its place as a participatory action research method and has been 

used to improve public health and influence policy [17]. Photovoice allows 

participants to work closely with researchers throughout the research process by 

expressing their ideas and experiences [18]. Several studies have used photovoice as 

a research method to explore thinking of the participants and to strengthen evaluation. 

The photovoice method used in this study will encourage people with disabilities to 

take part in the research and share their personal experiences [19,20]. Photovoice is 

both an innovative model and a dimension that develops insight in these disadvantaged 

people by raising awareness. 

The study was conducted to assess disabled people’s perceptions and awareness 

of cancer using the photovoice method. Investing in and working to prevent key risk 

factors for cancer can prevent millions of cases, diagnose future cancers and save many 

lives around the world, with huge economic and societal benefits for countries for 

years to come [2]. The aim of the current study is also to encourage people with 

disabilities to visualize the causes and consequences of cancer in society, to 

communicate the causes and consequences of cancer, and at the same time to raise 

both society’s awareness of cancer and the visibility of people with disabilities in 

society. 

2. Method

In the research, photovoice method, one of the participatory action research

methods, was used to raise cancer awareness. Photovoice, based on participatory 

action research, drives change in individuals and communities through discussions 

between participants and researchers about the participants’ photos [21]. 

In contrast to traditional research, which focuses on experts, photovoice lets 

participants actively engage in the research process, sharing their thoughts and 

experiences while interacting with researchers. Paulo Freire, an educator and 

philosopher, claimed that education and knowledge are developed through 

collaboration, going beyond the traditional teacher-student hierarchy. Building on this 

theoretical foundation, photovoice focuses on equal participation between researchers 

and participants. It especially allows participants to share their life experiences 
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through the visual images they create [18,22]. 

Although it is known that people with disabilities often use photographs and 

visual elements to communicate their feelings and thoughts, it is believed that the 

photovoice method, which is a form of participatory action research, will serve this 

purpose [23]. Photovoice work, which involves the participation of individuals from 

the community being studied to create change, has begun to be conducted on important 

issues such as public health, discrimination, and stigma [24–26]. As a result, action to 

address stigma is important, and research through awareness raising, dissemination of 

evidence-based information and community education has played an important role 

[27]. The 1st author is a researcher who carries out qualitative and quantitative 

research processes with oncology patients and their relatives in addition to her 

psychiatric nursing expertise. Therefore, she has expertise in developing awareness 

and insight development strategies. With these characteristics, she took responsibility 

in this research. The 2nd author is a doctoral student in obstetrics and gynecology 

nursing and has training and skills in cancer screening in disabled women. In addition, 

this researcher has the ability to establish deep communication with her female 

patients and took part in this research with these characteristics. This study has the 

characteristics of an inter- and multidisciplinary research. 

The sample size was not determined in the study and the interpretation of cancer 

awareness of the disabled people (n = 15, 5 study groups) who participated in XXXX 

Council of Disabled People and agreed to participate in the study was investigated 

using the photovoice method. In the study, only 10 out of 110 photographs from these 

groups were selected and analyzed [28,29]. These photographs were gradually 

eliminated and processed only on the basis of maximum diversity and richness of 

interpretation, including different interpretations and images. As a result, the 

photographs, each of which presents different interpretations and perspectives and at 

the same time produces different voices in the subjective worlds of the participants, 

were analyzed and the participants’ own interpretations were examined. The 

pseudonyms given to the participants that took the photographs are listed below the 

photographs.  

Prior to the study, approval was obtained from the ethics committee (IRB 

decision dated 16 March 2023, numbered 03/81). Participants were informed about 

the study, and their written consent was obtained. The consent form provides 

information that participants can join the study voluntarily, without any pressure or 

coercion, and that they have the right to refuse or withdraw from the study at any time. 

The authors declare no conflicts of interest. No funding was received for this research, 

and it did not receive any specific grants from public, commercial, or non-profit 

funding agencies. 

2.1. Photovoice process 

The three-step photovoice process developed by Wang and Burris [28] was used 

to guide data collection and analysis: participants’ selection of photographs and 

creation of a discussion section, participants’ evaluation of cancer from their own 

perspectives and narration of the photographs, and coding of issues and themes 

emerging from the discussion according to the HBM model [28]. 
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The researcher, first gave detailed training on what photovoice research is and its 

purpose. They received training in photography from a professional photographer in 

order to show the necessary sensitivity on ethical issues and to use their phones or 

cameras. During these trainings, they were specifically asked to explain the research 

before shooting. It was stated that they should not photograph human faces or 

themselves in order not to violate personal data and avoid ethical issues.  The checklist 

shown below explained to the participants how the data collection phase would be 

conducted and how they could express their opinions about the photographs 

accordingly. 

This instruction, abbreviated as SHOWED in English, consists of six questions: 

a) What do you see here?;

b) What is really happening here?;

c) How does this relate to our lives?;

d) Why does this situation, concern or power exist?;

e) How can this image educate others?;

f) What can we do about it? [17].

Participants, were divided into 5 groups and asked, “How do you have cancer in

your environment?” and 15 disabled people participated and 110 photographs 

describing their experiences were obtained. In 10 of them, they were gradually 

grouped according to the sub-scales of the Health Belief Model, considering the 

richness of interpretation and the maximum diversity of the photographs. 

2.2. Data analysis 

The data obtained as a result of the photographs taken by the participants; their 

interpretations were analyzed by content analysis method [29]. The photographs taken 

by the participants, were first analyzed together with their comments and the themes 

of the participants were identified. Photographs and participant comments that are 

related to each other are grouped. Then, coding was made in line with the purpose of 

the study and grouped according to the sub-scales of the Networking Belief Model. 

Then, 16 photographs were analyzed and interpreted by the researchers. 

After analyzing the photographs the participants, were asked what kind of 

experience the study was, the skills they gained, their cancer awareness and their 

opinions about the study, and their answers were discussed. In the last step, they were 

asked to present the research as a seminar program to the people of XXXX. 

3. Results

One hundred and ten photographs taken by the participants and their comments

were analyzed one by one and a code list was created. Then, themes were formed by 

bringing together the codes that were related to each other. As a result of the analysis, 

4 themes and 32 sub-themes were decided. These themes are addressed in 4 sub-scales 

of the HBM. Figure 1 shows these sub-scales. 
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Figure 1. HBM and cancer awareness. 

Fifteen people with disabilities individuals participated in the study. The median 

age of the participants, was 43 years. It was determined that 60% of the participants 

were male, 40% were female, 33% were graduates of primary-secondary education, 

53.3% were single, 66.7% had a disability report of 70% or more, and 60% had a 

disability that occurred later (as a result of illness, accident, injury). 

3.1. Perception of susceptibility and cancer awareness 

Although not directly related participants, formed the sub-scale of “perception of 

susceptibility” of the health belief model that may increase susceptibility to cancer risk 

with the sub-theme “risk factors”. Smoking and alcohol, unprotected packaged and 

processed foods, fast food products were emphasized as “risk factors” by the 

participants. 
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Figure 2. Bad habits. 

In these photos we see many cigarette packs, tobacco shops and alcohol aisles. 

People buy and drink these cigarettes, tobacco, and alcohol, and this damages our 

lungs, our liver, and eventually causes cancer. There are a lot of reasons why people 

smoke. Some people smoke and drink to show off, while others drink to relieve stress. 

Historically, these substances have been known to be the main causes of many 

diseases, but today hundreds of thousands of people are actively or passively affected 

by their carcinogenic effects (Figure 2). 

The participant, stated that the monopoly products used with these visuals are the 

most common products that threaten human health and that users reduce their own 

quality of life and affect the quality of life of their environment. 

These photos show hamburgers and French fries, which are snacks eaten on the go. 

These foods are delicious and more convenient to keep up with the fast pace of life. 

This is because they are easily accessible, inexpensive, and quick to consume. 

Additives make these foods more palatable and encourage people to consume more. 

The fact that healthy and organic foods are more expensive and difficult to access also 

contributes to this situation (Figure 3). 

Figure 3. Fast-food. 

In this photo the participant, conveyed the main reasons why people turn to ready-

to-eat foods. Intense work pressure, time constraints, difficulty in accessing organic 
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food, and working conditions have made fast food consumption more attractive. The 

participant, believes that the additives in these ready-to-eat and fast-consumed foods 

can cause cancer. 

3.2. Perception of severity and cancer awareness 

In the perception of severity sub-scale of the Health Belief Model; highlighting 

the different potential symptoms of cancer, the sub-heading “Medical products and 

materials used in the treatment process, side effects of the treatments applied, 

psychosocial process experienced in the cancer treatment process” was formed. 

Through the presentation of photographs such as chemotherapy room, lion and road, 

the participants mentioned the effect of problems experienced in the process after 

cancer diagnosis on the psychosocial life of cancer patients. With these photographs, 

the participants also emphasized the severity of cancer and the importance of early 

diagnosis of cancer and proper follow-up of symptoms experienced during the 

treatment process. 

Figure 4. Door. 

The photo shows the door leading to the room where chemotherapy will be 

administered. Every new door we encounter in our lives does not always open to 

beauty and hope, sometimes these doors express uncertainty, helplessness, fear, pain, 

dripping and hopelessness for cancer patients. As a society, we must do our part to 

ensure that cancer patients can resume their social lives after treatment (Figure 4). 

The participant, notes that the doors that open in our lives do not always bring 

beauty, but sometimes have negative consequences. Some doors open to pain and 

despair. Finally, the patient should be supported in his or her struggle and helped to 

readjust to social life after the treatment process. 

The lion in the photo was more stable than the other animals in the zoo, and his 

movements resembled those of a person with a behavioral disorder. His motionless 
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posture attracted attention, but zoo visitors did not notice the lion’s abnormal behavior 

as they briefly looked around the other cages. As I watched him intently for a few 

minutes, I realized that his cage was a small quarantine area separated from the other 

cages. The lion in the cage was sick, and his illness had changed his behavior and 

made him lazy, which is not what is expected of a lion (Figure 5). 

Figure 5. Alone and motionless. 

In societies with low levels of awareness, cancer can cause people to isolate 

themselves from others and become withdrawn for fear of being stigmatized. This 

photo, will be a good example to explain that cancer is not the end and that one of the 

most important ways to get rid of it is to keep the morale high and to increase the level 

of social awareness. 

Figure 6. The unknown. 

The journey is more valuable and even more fun than the destination in terms of 

how it makes you feel. The sign in the photo shows a long road. Unfortunately, this 

long road is not more fun than the destination. As I tried to see the road through the 

eyes of a cancer patient, I felt that sometimes the road goes on forever and sometimes 

it ends in the blink of an eye. A journey of hundreds of thousands of miles to go for a 

test for suspected cancer can seem like a few hundred yards when you return home 

with a positive result. It is very important that we defeat this monster called cancer, 
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considering the possibility of leaving our loved ones unfinished at the end of this 

sometimes long and sometimes short road.  

In this visual, the participant, conveyed the feelings of cancer patients on their 

way to treatment. Depending on the course of the disease, the path is sometimes longer 

and sometimes shorter. The patient must first fight for themselves, then for their loved 

ones, and reach the end of the road by defeating cancer (Figure 6). 

3.3. Perception of benefit and cancer awareness 

In the benefit perception sub-scale of the health belief model, the participants 

emphasized the importance of early diagnosis and treatment of cancer with PET-CT, 

fruit plate, Ketem Letter. Participants were aware of the different services offered by 

hospitals and their role in disease screening. 

A fruit plate can be your sacrificial and saving friend, thanks to its vitamins and 

fiber. The presence of our devoted friends has always kept us alive, we cannot thank 

them enough (Figure 7). 

Figure 7. Savior. 

One of the most important methods of cancer prevention is a healthy lifestyle. In 

this visual the participant, emphasized the importance of a healthy diet as one of the 

most important steps in cancer prevention. 

Figure 8. Victory. 
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The image on the right resembles a crumbling army at the height of the battle, 

while the moment of defeat on the left at the end of the battle suggests that a great 

victory celebration is well deserved. No matter how unjust the war, no matter how 

ruthless the enemy, resistance brings glorious victory (Figure 8). 

In this image the participant, shared the joy he/she experienced at the end of a 

difficult process that was thought to be never-ending and unachievable in the PET-CT 

image taken after cancer treatment. 

3.4. Perception of barrier and cancer awareness 

In the Perception of Barrier sub-scale of the Health Belief Model, people with 

disabilities shared photos under the headings of “the idea that screening is paid for, 

stigma about cancer, perception of privacy, and fear” that may be barriers to cancer 

awareness and treatment. They touched on the facts underlying cancer screening or 

cancer diagnosis with photographs such as, free examinations, amulets, gynecological 

table. 

Figure 9. Awareness. 

In the 21st century, the diagnosis and diagnosis of cancer can be done free of 

charge and with very practical examinations in all health institutions, all the protocols 

to be applied in diagnosis and treatment are covered by the state, and all that is left for 

us to do is to run and hide well from this monster and not give it a chance, which seems 

quite easy (Figure 9). 

In this visual the participant, emphasized that cancer screenings are free of 

charge, mentioned that the state conducts the necessary screenings and stated that our 

duty is only to participate in these screenings and take precautions. 
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Figure 10. Amulet. 

The photograph was taken to emphasize that cancer is not a fate, or an inevitable 

end. Unfortunately, the proportion of patients who are late in starting treatment due to 

fatalistic thinking, who cannot benefit from the miracle of early diagnosis by saying 

“let the hodjas see before the doctor” is not insignificant at all. Cancer is not a fate, 

you have to fight it to get rid of it, it is an uphill battle, and it can only be won with the 

weapons of modern medicine (Figure 10). 

In this photograph the participant, mentions that those who see cancer as a destiny 

delay in starting treatment. The importance of participating in cancer screenings, one 

of the weapons of modern medicine in the fight against cancer, is emphasized.  

Figure 11. Fork. 

The perception of privacy in patriarchal societies makes early diagnosis and 

treatment of cancer types related to sexual identity difficult and negatively affects the 

process (Figure 11). 

In this visual the participant, emphasized one of the barriers to participation in 

cancer screening: women’s perception of privacy and their fear of it. 

4. Discussion

The aim of the current study is to explain the perceptions and awareness of cancer

among people with disabilities using the photovoice process. Visual and written 

expressions can personalize the inequalities experienced by people with disabilities, 
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rather than using numbers and statistics, and will allow for a deeper understanding of 

these communities’ perceptions of cancer on an individual level. As far as it is known, 

the current study is the first to use photovoice to analyze the impact of cancer on people 

with disabilities. It explored how people with disabilities perceive cancer in their 

communities, highlighting risks, prevention, and barriers to health. 

In the current study, people with disabilities identified and photographed various 

factors that increase the likelihood of developing cancer. In parallel to the present 

study, Poudel and Sumi [10] highlighted the importance of adopting the use of 

photovoice in determining cancer perceptions. To lower cancer risk, studies suggest 

reducing tobacco use, increasing physical activity, managing weight, improving diet, 

limiting alcohol intake, getting regular cancer screenings, and avoiding excessive sun 

exposure. In addition, public service announcements, posters, advertisements, and 

social media posts should be presented in a more appealing way to encourage people 

in society to adopt healthy habits [10]. 

Moise et al. [30] aimed to better understand the barriers to cervical cancer 

prevention and control among Haitian women using the photovoice method, 

highlighting fear of cancer and financial constraints as barriers to cancer prevention. 

In the present study, women’s perception of privacy and their fear of it was 

photographed as a barrier to participation in screening  

In a study by Adsul et al. [31], women expressed a deep sense of hopelessness 

regarding cervical cancer and talked about the deadly nature of cancer, emphasizing 

the belief that screening would not prevent death if a person developed cancer. In the 

same study, many participants felt shy or embarrassed about exposing their private 

parts during pelvic exams and feared pelvic exams because their peers often told them 

about their uncomfortable experiences. It has been found that women would prefer to 

die from cancer when the time comes, rather than undergo screening and face the 

stigma of being diagnosed and dealing with social judgment. In the present study, 

people with disabilities individual was criticized for having the belief that cancer is 

the will of the Creator in a person’s life, a part of fate, and that there is no escape from 

cancer even if people have screenings, that it is an inevitable fate, and she defined and 

photographed the gynecological examination table as a “fork” to emphasize the 

perception of privacy of women, which is one of the barriers to participation in cancer 

screening, and the fear they experience about it. 

To represent “loneliness” in the study of Woodgate and Busolo [32], They 

photographed the isolation of a lonely cat as a lonely person who is isolated from 

friends and family and is not free to do what he or she wants to do. The image of the 

lion standing still in the cage in the 5th photo, which was also taken in the current 

study, also expresses isolation in cancer [32]. 

Religion and spirituality are important factors in helping people cope with cancer 

[33]. In Woodgate and Busolo’s [33] study, a grave described as “God’s will” was 

photographed as they believed it was possible to get cancer as a punishment from God. 

In the study, participants mentioned that they delayed starting treatment because they 

saw cancer as a sign on their forehead in the “amulet” photo. Individuals who believe 

that it is fate and God’s punishment for people to get cancer may blame or be 

unsupportive of people with cancer. It can also affect people’s health-seeking attitudes 

and behaviors [32]. 

109



Psycho-Oncologie 2025, 19(1), 3604. 

Situations represented in the “door” photo in the current study were identified in 

the study by Meiklejohn et al. [34]. They emphasized that cancer is not mentioned in 

society due to stigma and fear, and that other reasons for the silencing of cancer are 

the lack of information about cancer in health services and the lack of awareness of 

cancer in society [34]. 

5. Study limitations

The current study has several strengths and limitations. It offered a chance to

better understand their concerns about cancer in their environment by involving people 

with disabilities in the research process. By empowering people with disabilities to 

participate in the work and by exhibiting their photographs in the community, they had 

the chance to contemplate their beliefs and concerns and propose action steps, not only 

with each other but also with the wider community. The exchange of ideas and 

discussion among people with disabilities It encouraged them to think more critically, 

leading to a deeper understanding and a stronger sense of responsibility towards their 

communities. However, the photovoice method demands time, effort, and 

commitment from participants. Moreover, training sessions and group meetings 

should be conducted before the activities to discuss and deepen the understanding of 

the learning concept. Although participants were given individual and detailed training 

on photovoice and ethical issues before the study began, participants had great 

difficulty participating in the study at the beginning of the research process due to both 

their low level of education and their disabilities. 

6. Conclusion

In the analyses performed, it was found that people with disabilities have gained

social awareness about cancer. The findings from this study can guide future 

interventions and strategies to improve cancer screening in these communities. 

According to the study results, it is recommended that the study be conducted as a 

project or research in a larger sample group that will include researchers from multi-

centered and related scientific fields. 

7. Recommendations

The frequent use of photovoice in participatory action research around the world

and in future social studies, awareness will be increased in all areas through photovoice 

studies in which participants are actively involved in the research process. People with 

disabilities do not only want to be on the agenda with their health or personal problems. 

For this reason, in the future, studies can be conducted on different subjects using the 

photovoice method, especially with people with disabilities individuals, and their 

visibility in society can be increased and their empowerment can be ensured. 

Community health workers should be trained to conduct community-based 

participatory work. 
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Abstract: Purpose: This study aimed to evaluate the health status and quality of life in 

patients with osteosarcoma of the proximal fibula following surgical treatment. The 

procedure necessarily involved resection of the peroneal nerve, resulting in iatrogenic 

footdrop. Methods: From January 2005 to 26 August 2020 patients with osteosarcoma in the 

proximal fibula were treated at the oncology department of Shanghai Jiao Tong University 

Affiliated Sixth People’s Hospital. Clinical-pathological features as well as outcomes of these 

patients were investigated. Meanwhile, to clarify their health status, the SF-36 health survey 

questionnaire was administered at 12, 24, and 36 months post-diagnosis. Results: The 

outcomes for patients with osteosarcoma in the proximal fibula were encouraging. Both the 

three-year disease-free survival rate and the overall survival rate were recorded at 88.5% 

(23/26). Data from the SF-36 health survey questionnaire, completed by 20 patients who 

underwent limb-sparing surgery, revealed that at 24 months, patients perceived themselves as 

less healthy, both physically and emotionally, compared to their status at 12 months. Despite 

observing significant recovery at 36 months, the health status did not return to the levels 

reported at 12 months. The majority of patients (n = 17) identified “footdrop after surgery” as 

the primary factor affecting their quality of life. Conclusions: Osteosarcomas affecting the 

proximal fibula typically demonstrate a favorable prognosis following multi-modal treatment. 

However, patients’ health status, including psychological well-being, requires improvement. 

Oncologists should strive to achieve an “equilibrium point” that minimizes the risk of 

recurrence while preserving peroneal nerve function. 

Keywords: osteosarcoma; proximal fibula; SF-36; psychology 

1. Background

Osteosarcoma represents the most prevalent malignant primary bone tumor in

juvenile populations [1]. This condition predominantly affects the metaphyseal 

region of long bones, with the distal femur, proximal tibia, and proximal humerus 

being the most frequently affected sites. More than 70% of osteosarcomas originate 

around the knee joint. However, osteosarcoma in the proximal fibula, a bony 

structure near the knee joint, is an exceedingly rare occurrence. It is reported that the 

fibula is the site of 2.4% of primary bone tumors [2]. The proximal fibula presents a 

challenging surgical area due to the intricate interplay of adjacent neurovascular 

pathways. These structures are either preserved or resected based on their proximity 

to the tumorous growth. In slender tubular bones, such as the fibula, surgical margins 
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may extend more proximally or distally than indicated by MRI findings. 

Consequently, a comprehensive resection with wide margins is often necessary to 

ensure tumor-free surgical boundaries. This approach may occasionally necessitate 

the excision of the peroneal nerve to maintain adequate surgical margins, resulting in 

iatrogenic footdrop. As a result, a functional ankle-foot orthosis must be applied 

postoperatively to address this functional limitation. 

Although osteosarcoma is the most common primary malignant bone tumor in 

children and young adults, several studies have reported encouraging outcomes for 

osteosarcoma in the proximal fibula [3–7]. The majority of patients affected are in 

their second decade of life [5–9]. As these adolescents recover from treatment, they 

reintegrate into society to varying degrees, participating in work or study. However, 

even if they survive, the footdrop caused by the removal of the common peroneal 

nerve can significantly impact their mental health, with physical disability or loss of 

function potentially leading to feelings of inferiority. In contrast to some other 

countries, China does not place as much emphasis on the mental health of 

adolescents, particularly among adolescent cancer patients. Therefore, the 

psychological effects of common peroneal nerve resection-induced footdrop on 

adolescents with peroneal osteosarcoma remain unclear. Post-treatment quality of 

life (QOL), also referred to as health status, has become a primary concern for 

patients. This has led many clinicians to investigate deliberate marginal resection of 

osteosarcoma located in the proximal fibula to preserve limb functionality [8,10,11]. 

However, despite the resulting footdrop, many researchers maintain that establishing 

tumor-free resection margins, which subsequently reduce the risk of recurrence and 

improve survival rates, is of greater importance [3,4]. 

Due to the rarity of cases, studies on the clinical characteristics and prognosis of 

osteosarcoma in the proximal fibula are limited. Moreover, there is a lack of research 

on the health status and long-term psychological effects on cancer survivors with 

unavoidable iatrogenic footdrop. This study aims to describe the clinical-

pathological features and outcomes of osteosarcomas originating in the proximal 

fibula. To thoroughly examine the health state of these patients, we employed the 

SF-36 health survey questionnaire, a standardized instrument for assessing health 

status among cancer survivors [12–17]. Additionally, we sought to evaluate the long-

term psychological effects on these patients during follow-up after treatment 

completion. 

2. Methods

2.1. Patients 

In this retrospective study, 26 patients with osteosarcoma of the proximal fibula 

were treated by the Department of Oncology at Shanghai Jiao Tong University 

Affiliated Sixth People’s Hospital from January 2005 to August 2020 (see Figure 1 

for details on patient recruitment). 
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Figure 1. Flowchart of recruitment. 

The inclusion criteria were as follows: (1) Histologically confirmed high-grade 

osteosarcoma according to the Enneking staging criteria at Shanghai Jiao Tong 

University Affiliated Sixth People’s Hospital; (2) tumors located in the proximal 

fibula; (3) no antitumor therapy received before admission to the center; (4) 

magnetic resonance imaging (MRI) performed at initial presentation; (5) complete 

clinical and follow-up data available; and (6) limb-preserving surgery with Malawer 

Type Ⅱ resection and two rounds of neoadjuvant chemotherapy carried out before 

surgery. 
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The exclusion criteria were as follows: (1) Evidence of distal metastasis at 

initial diagnosis; (2) failure to receive the standard treatment protocol at the center, 

including neoadjuvant therapy, surgery, and adjuvant chemotherapy; and (3) patients 

who underwent amputation. 

Following the inclusion criteria, 26 patients with proximal fibular osteosarcoma 

were initially identified. Three cases were excluded due to amputation, resulting in 

the inclusion of 23 patients with proximal fibular osteosarcoma. 

The cohort consisted of 26 individuals (17 men and 9 women) with a median 

age of 18 years (range: 11–43 years), all diagnosed with high-grade osteosarcoma 

according to the Enneking staging criteria. Comprehensive clinical data and 

treatment records were obtained through thorough medical chart reviews. Diagnostic 

methods included plain radiographs, computed tomography, bone scans, and 

magnetic resonance imaging. All procedures performed in studies involving human 

participants were in accordance with the ethical standards of the institutional and/or 

national research committee and with the 1964 Helsinki Declaration and its later 

amendments or comparable ethical standards. All patients or their legal 

representatives provided informed written consent in accordance with committee 

rules. 

2.2. Treatment 

During initial surgery, limb-sparing surgery was performed on 23 patients, 

while three underwent amputation. All operations were conducted by Dr. Yang 

Qingcheng from the Department of Bone Oncology at Shanghai Sixth People’s 

Hospital. Patients who underwent limb-preserving surgery received a Malawer Type 

Ⅱ resection [6], which included extraarticular removal of the proximal fibula, 

approximately 5 cm of the unaffected diaphysis as determined by MRI, the anterior 

and lateral muscular compartments, the anterior tibial artery, and the common 

peroneal nerve. With the knee flexed at 20 degrees, non-absorbable sutures were 

used to reattach the lateral head of the biceps femoris and the lateral collateral 

ligament to the lateral tibial wall and surrounding knee capsule. 

Four commonly used chemotherapeutic agents were administered according to 

the scheme presented in Figure 2, with a 2–3 week interval between chemotherapy 

rounds. Two rounds of neoadjuvant chemotherapy utilizing a combination of 

cisplatin (DDP), ifosfamide (IFO), methotrexate (MTX), and doxorubicin (ADM) 

were initiated preoperatively [18]. After surgery, patients received three to five 

cycles of postoperative adjuvant chemotherapy if no complications were noted. 

(a) (b) 

Figure 2. An example of chemotherapy protocol, (a) neo-adjuvant chemotherapy; 

(b) adjuvant chemotherapy.
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2.3. Follow-up and SF-36 psychological investigation 

During the chemotherapy procedure, patients were monitored every two months 

using chest CT scans and radiographs of the surgically treated leg. After treatment 

completion, patients were typically followed up every three months for the first four 

years and then every six months for the next ten years. Bone scans were performed 

biannually. Throughout each follow-up, orthopedic doctors evaluated the functional 

status of patients with limb preservation using Enneking’s approach for 

musculoskeletal surgery for tumors [19]. 

The SF-36, a comprehensive health questionnaire, covers eight health aspects: 

Physical functioning (PF), role physical (RP), role emotional (RE), social 

functioning (SF), mental health (MH), vitality (V), bodily pain (BP), and general 

health perception (GH). The questionnaire consists of 36 items divided into these 

eight categories, with scores on each scale ranging from 0 to 100, where 100 

represents optimal health. SF-36 health assessments were administered at 12, 24, and 

36 months after the diagnosis of osteosarcoma. 

Statistical analysis 

Descriptive statistics and comparative analyses were performed using SPSS 

version 17.0. Descriptive data were reported as means ± SD. The overall survival 

(OS) time and disease-free survival (DFS) time were calculated using the Kaplan–

Meier method. After testing for homogeneity of variance, quantitative variables were 

analyzed using one-way ANOVA. The level of significance for all two-tailed 

analyses was set at 0.05. 

3. Results

3.1. Clinical-pathological features and outcomes of 26 patients with 

osteosarcoma in the proximal fibula 

As of August 2020, the average follow-up time for the 26 patients was 43 

months (range: 22–115 months). Information on each patient’s symptoms was 

provided, revealing that 25 out of 26 patients experienced discomfort, and 19 had 

localized edema. The pre-diagnosis symptom duration ranged from 0.7 to 5 months, 

with a median of two months. Initial assessments found no evidence of distant 

metastases, and all 26 patients were categorized as being in surgical stage IIB 

according to the Enneking stage system. Biopsy specimens revealed osteoblastic 

osteosarcoma in 10 patients, chondroblastic osteosarcoma in 9, and fibroblastic 

osteosarcoma in 7. Twenty-four patients underwent two cycles of neoadjuvant 

chemotherapy with cisplatin, ifosfamide, methotrexate, and doxorubicin; 15 of these 

patients experienced satisfactory (> 90%) tumor necrosis from the chemotherapy, 

while 9 had unsatisfactory results (Table 1). 
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Table 1. clinical features of the recruitments. 

n 

sex 
male 17 

female 9 

Histological type 

fibroblastic 10 

osteoblastic 9 

chondroblastic 7 

necrosis 
≥ 90% 15 

< 90% 9 

Local symptoms 

pain 25 

no pain 1 

swelling 19 

no swelling 7 

First surgery 
limb-sparing 23 

amputation 3 

Last follow up 

recurence 2 

metastasis 4 

none of them 20 

Treatment outcomes for proximal fibula osteosarcoma are generally favorable, 

with both the 3-year overall survival rate and the 3-year disease-free survival rate 

being 88.5% (23/26). Two patients experienced local recurrences, necessitating 

further above-knee amputations, and four cases had distant metastases. Among the 

23 patients who survived beyond three years without local recurrence or distant 

metastases, the mean disease-free survival time was 67 months (range: 38–74 

months), and the overall mean survival time was 109 months (range: 45–115 

months). As of the last follow-up in August 2020, twenty patients had not 

experienced local recurrence or distant metastases. 

For the 20 patients without local recurrence at the final follow-up, the Enneking 

functional evaluation system revealed scores between 92 and 99 for limb retention 

patients, with a median score of 96. No complaints of knee instability or signs of 

valgus instability were detected upon physical examination. 

3.2. Comparison of SF-36 survey data at three time points 

From the cohort of 23 patients who successfully avoided local recurrence or 

distant metastasis beyond three years (21 with limb-sparing surgery and 2 with 

amputation), 22 (95.6%, 20 with limb-sparing surgery and 2 with amputation) 

completed all items on the questionnaire and were available for assessment at three 

time points. Due to the limited number of amputation patients (n = 2) and the 

established consensus that limb-salvage surgery offers functional and cosmetic 

advantages over amputation [20], the data from these 2 patients were excluded from 

the analysis. 

The scores of overall health, physical functioning, role physical, role emotional, 

social functioning, mental health, vitality, bodily pain, and general health perception 
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from 20 patients were presented in Table 2. At the 24-month time point, the scores 

of overall health, role physical, role emotional, social functioning, general health, 

mental health, and vitality were significantly lower (P < 0.05) compared to those at 

the 12-month time point. However, the scores of physical functioning and bodily 

pain remained constant between these two time points (P > 0.05). 

Table 2. Comparison of data from SF-36 health survey questionnaire at three time 

points. 

Items 12 months 24 months 36 months P-value

Overall health 137.26 ± 4.24 114.95 ± 12.48 123.43 ± 8.31 ＜ 0.05* 

Physical functioning 82.04 ± 7.96 83.63 ± 4.92 80.45 ± 7.38 ＞ 0.05 

Role-physical 92.04 ± 14.19 80.68 ± 18.79 76.13 ± 21.09 ＜ 0.05* 

 Bodily pain 94.95 ± 11.20 96.36 ± 7.28 96.63 ± 7.30 ＞ 0.05 

General health 64.31 ± 4.70 43.41 ± 9.31 51.33 ± 1.97 ＜ 0.05* 

Vitality 89.09 ± 5.70 65.00 ± 19.94 76.14 ± 12.53 ＜ 0.05* 

Social functioning 99.43 ± 2.66 70.45 ± 20.24 86.36 ± 9.38 ＜ 0.05* 

Mental health 90.54 ± 6.70 65.27 ± 16.53 77.27 ± 11.60 ＜ 0.05* 

Role-Emotional 89.37 ± 15.92 37.85 ± 33.00 60.56 ± 24.43 ＜ 0.05* 

* One way ANOVA was conducted after homogeneity of variance test.

At the 36-month time point, the scores of overall health, role emotional, social 

functioning, general health, mental health, and vitality were significantly higher (P < 

0.05) compared to those at the 24-month time point. The scores of role physical at 

the 36-month time point increased without a significant difference compared to those 

at 24 months. Nonetheless, the scores of overall health, role physical, role emotional, 

social functioning, general health, mental health, and vitality at the 36-month time 

point remained significantly lower (P < 0.05) than those at 12 months. 

The scores of physical functioning and bodily pain remained constant at all 

three time points (P > 0.05). During the three-year follow-up, only 2 out of 20 

patients sought psychological intervention from a professional clinician. When asked 

about the major factor affecting their quality of life during follow-up, 17 patients 

chose “footdrop after surgery”, 3 chose “scar on the skin”, and 2 chose “obesity 

induced by insufficient exercise”. 

4. Discussion

Recent advancements in oncology have led to an increase in the number of

long-term cancer survivors, including those with osteosarcoma, which is the most 

common malignant primary bone tumor in childhood. Consequently, there has been 

a growing focus on the long-term side effects of treatment that may impact the 

quality of life, including psychological side effects. 

The proximal fibula is a relatively uncommon site for osteosarcoma occurrence. 

However, data from 26 cases of osteosarcoma in the proximal fibula suggest that this 

rare location may be associated with a favorable prognosis, with an 88.5% 3-year 

disease-free survival and overall survival rate. Simultaneously, previous reports and 
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data from our institute indicate that the majority of proximal fibula osteosarcoma 

patients are in their second decade of life. All of the above findings underscore the 

importance of addressing health status concerns, including psychological well-being, 

after successful treatment. 

Surgical treatment remains the primary approach for managing osteosarcoma in 

the proximal fibula. However, to ensure a safe surgical margin, sacrificing the 

peroneal nerve is unavoidable, resulting in an iatrogenic footdrop. Although some 

surgeons have attempted to preserve the peroneal nerve through marginal or 

intralesional procedures, most researchers maintain that achieving tumor-free 

resection limits takes precedence, even at the cost of a resultant drop foot.  

Data from the SF-36 health survey questionnaire, completed by 20 patients who 

underwent limb-sparing surgery, revealed that at the 24-month time point, patients 

perceived themselves as less healthy, both physically and emotionally, compared to 

their status at 12 months. At the 36-month time point, despite significant recovery, 

the health status still did not parallel that at 12 months. The remarkable deterioration 

of health status at the 24-month time point could be attributed to two factors: 1) At 

the 12-month time point, patients had just completed their hospital treatment and had 

not yet engaged in social or school activities. 2) At the 24-month time point, most 

patients had participated in social or school activities and perceived the side effects 

of their previous treatment. The improvement in health status at the 36-month time 

point might be a result of patients’ self-adjustment, as only two patients underwent 

psychological intervention, and scores of physical functioning remained constant at 

all three follow-up time points. 

It is disappointing that only two patients sought psychological intervention from 

a professional clinician. In China, psychological health and its related issues are still 

unfamiliar to the majority of people. In cases of psychological disorder, most 

individuals choose “self-adjustment” over seeking help from a professional clinician. 

The data indicated that the major factor affecting patients’ quality of life during 

follow-up was “drop foot after surgery”. This phenomenon presents a challenge to 

surgeons. While achieving tumor-free resection limits is a priority, the health status 

of patients after being cured should also be considered. We wonder if an 

“equilibrium point”—minimizing the risk of recurrence while preserving the 

function of the peroneal nerve—could be reached through the cooperation of 

surgery, radiation, and medical oncology. 

This study has several limitations that should be acknowledged. First, the 

potential patient selection bias inherent in the retrospective study design may 

influence the validity of the data. Second, the small sample size (n = 26) limits the 

ability to draw definitive conclusions. Additionally, while the SF-36 health survey 

questionnaire was used to assess overall health, physical functioning, role-physical, 

role-emotional, social functioning, mental health, vitality, bodily pain, and general 

health among cancer survivors, suggesting that footdrop due to surgery would impact 

patients’ psychological well-being, there is a need to incorporate other assessment 

tools, such as the Musculoskeletal Tumor Society Scoring System 93 (MSTS 93), to 

further confirm this finding. Future studies will aim to refine the scoring system to 

address this limitation. Despite these limitations, this article is the first to investigate 

the health status of patients with osteosarcoma in the proximal fibula treated with 
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limb-sparing surgery while summarizing the clinical-pathological features of this 

osteosarcoma subgroup. To more accurately explore the health status of these 

patients, studies with larger sample sizes are necessary. 

5. Conclusions

In general, osteosarcoma patients with proximal fibula involvement tend to

demonstrate favorable prognoses after the introduction of multi-modal treatment. 

However, their health status, including psychological well-being, requires 

improvement and may benefit from psychological intervention. Clinicians in 

oncology should strive to reach an “equilibrium point” by minimizing the risk of 

recurrence while preserving the function of the peroneal nerve. 
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Abbreviation 

QOL quality of life 

CT computerized tomography 

MRI magnetic resonance imaging 

DFS disease-free survival 

OS overall-survival 

PF physical functioning 

RP role physical 

RE role emotional 

SF social functioning 

MH mental health 

V vitality 

BP bodily pain 

GH general health perception 
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Abstract: The study aimed to expand the behavioral analysis of the Theory of Planned 

Behavior (TPB) to examine COVID-19 vaccine willingness among breast cancer patients. 

While both the WHO and the U.S. CDC have utilized adapted versions of the Increasing 

Vaccine Model to study vaccination trends across various populations and industries, limited 

research has explored vaccine acceptance in specific groups such as breast cancer patients. 

From May to July 2022, an online cross-sectional study was conducted in Taiwan, coinciding 

with the initial COVID-19 vaccination rollout. A total of 278 participants were included in the 

statistical analysis. Structural Equation Modeling (SEM) was employed to assess the 

conceptual validity of the measurements and test the proposed model. The analysis revealed 

that the model explained 36.8% of the variance in patients’ willingness to receive the COVID-

19 vaccine and 40.3% of the variance in predicting future vaccination behaviors based on regret 

following vaccination. Fear of COVID-19 was found to indirectly influence vaccination 

willingness through shared decision-making, highlighting the importance of discussions 

between patients and their physicians. Patients who had more opportunities to consult with 

their doctors were more inclined to get vaccinated. Moreover, fear of COVID-19 enhanced the 

trust breast cancer patients placed in their physicians. However, decision conflicts and shared 

decision-making impacted vaccine willingness independently and directly, rather than through 

the mediating effect of trust in physicians. Furthermore, the study confirmed that patients who 

hesitated to get vaccinated were more likely to experience regret. These findings provide 

valuable insights into the behavioral aspects of vaccination among cancer patients, offering 

strategies to mitigate fear and improve preventive health measures. 

Keywords: willingness of vaccination; decision conflict; share decision making; decision 

regret; COVID-19; breast cancer 
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1. Introduction

The COVID-19 pandemic has had an extraordinary impact on global health,

societal dynamics, and the economic landscape. The emergence of variant strains has 

posed significant physical and mental challenges, inducing stress, fear, and anxiety 

among individuals, particularly those with underlying conditions. Numerous studies 

have applied theoretical frameworks such as the Health Belief Model, Protection 

Motivation Theory, and the Theory of Planned Behavior to investigate factors 

influencing COVID-19 vaccination decisions. These models, grounded in behavioral 

science and social cognition theories, have demonstrated substantial explanatory 

power and yielded compelling insights [1,2]. Intervention strategies, including 

information dissemination and the provision of supportive messaging, have been 

shown to foster trust in medical interventions, improve vaccine-related attitudes, and 

ultimately influence behavioral intentions [2]. Both the World Health Organization 

(WHO) and the U.S. Centers for Disease Control and Prevention (CDC) have utilized 

adapted versions of the Increasing Vaccine Model to assess vaccination behaviors 

across various demographics, professions, and age groups. This approach has not only 

validated the cognition-affection-behavior effector pathway but also elucidated the 

decision-making processes underpinning vaccine uptake [3]. Despite these 

advancements, research remains limited concerning vaccine acceptance among 

specific populations, such as breast cancer patients. This knowledge gap highlights the 

need for targeted studies to better understand the unique factors influencing 

vaccination behaviors in this vulnerable group. 

The COVID-19 pandemic has significantly disrupted the treatment management 

of breast cancer patients [4,5]. Recent research has examined breast cancer patients’ 

attitudes toward COVID-19 vaccines and their acceptance rates, shedding light on 

predictors of vaccination [6,7]. While receiving the COVID-19 vaccine is critical for 

breast cancer patients, there is limited research explaining their vaccination intentions 

and health-seeking behaviors. 

Taiwan’s COVID-19 vaccination policy, guided by the Ministry of Health and 

Welfare (MOHW) [8], emphasizes voluntary participation based on informed consent, 

reflecting the nation’s commitment to public health and individual autonomy. 

Vaccination is prioritized for healthcare workers, individuals at higher risk of severe 

illness, and specific occupational groups such as airport staff, airline crew, and care 

institution workers. Vaccines such as AstraZeneca, Moderna, and Medigen were 

approved under emergency use authorization by the Taiwan Food and Drug 

Administration (TFDA) during the study period. Citizens can schedule appointments 

through a centralized platform, selecting their preferred vaccine type and time. While 

vaccination is not mandatory, booster doses are recommended for high-risk groups, 

including individuals with chronic illnesses or cancers. The policy ensures that 

participants are fully informed of the benefits and risks before providing consent. 

Understanding the health-seeking behavior of breast cancer patients is crucial for 

several reasons. Breast cancer remains the most prevalent cancer among Taiwanese 

women [9]. Additionally, the diverse clinical treatment options for breast cancer 

patients are further complicated by the introduction of the COVID-19 vaccine, 

emphasizing the need to integrate vaccination into optimal treatment models [10]. 
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Medical decisions often dominate in life-threatening situations, with patients seeking 

solutions that address unmet needs. Encouraging shared decision-making between 

patients and physicians allows for a clearer understanding of the risks and benefits of 

interventions, facilitating informed choices [7]. 

Studies have consistently highlighted the importance of trust in clinical treatment 

[11–13] for effective risk communication and managing decision conflicts among 

breast cancer patients [14,15]. Trust not only strengthens physician-patient dialogues 

but also improves treatment adherence [15,16]. However, most prior research has 

focused on short-term vaccination predictors, with few studies addressing the medium- 

and long-term impacts of vaccination on attitudes and emotional well-being [16]. 

Furthermore, integrating quality-of-life observations for breast cancer patients 

into clinical decision-making processes remains underexplored. Future research must 

consider how subjective and objective threats influence decision regret behaviors and 

identify factors that could modify these dynamics to enhance prognosis in the post-

pandemic era. 

Numerous studies have validated and demonstrated the predictive utility of the 

Theory of Planned Behavior (TPB) in understanding various health behaviors [4–7, 

9]. For example, Fan et al. applied TPB to investigate factors influencing Chinese 

undergraduate students’ intentions to receive the COVID-19 vaccine. Their findings 

highlighted that attitudes, knowledge, risk perception, and previous influenza 

vaccination behaviors satisfactorily explained students’ vaccination intentions. 

Similarly, other researchers have combined TPB with the Health Belief Model (HBM) 

to explore the general public’s health-related behaviors and intentions to receive 

influenza vaccines. These studies identified key characteristics influencing 

individuals’ decisions to accept the COVID-19 vaccine [9, 17–19]. 

Building on this foundation, the present study aims to examine the antecedents 

of vaccination intentions among breast cancer patients, focusing on the mediating 

effects of quality of life and demographic factors within a social decision-making 

framework. Additionally, this research seeks to explore potential changes in patients’ 

emotional responses during the post-vaccination period, offering valuable insights to 

enhance the overall well-being of breast cancer patients. 

2. Materials and methods

2.1. Research framework 

The Theory of Planned Behavior (TPB) delineates three stages of behavior 

formation: An individual’s behavior is guided by their behavioral intention (Intention), 

which is shaped by their attitude towards the behavior (Attitude), perceived social 

pressure (Subjective Norms), and perceived control over the behavior (Perceived 

Behavioral Control, PBC). Since its introduction by Ajzen, PBC has served as a core 

element of TPB, with subsequent studies incorporating concepts such as self-efficacy 

and controllability to refine its framework. 

TPB provides a robust theoretical foundation for exploring the factors influencing 

vaccination decisions among breast cancer patients during the COVID-19 pandemic. 

Figure 1 presents the research framework, developed through an integration of 

literature review and practical considerations. This study examines the behavioral 
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determinants of vaccination, focusing on how fear of vaccination (Fear) impacts 

decision conflict (DC), trust, and shared decision-making (SDM). These factors, in 

turn, precede the willingness to vaccinate and may result in decision regret (DR) 

following vaccination. 

Additionally, the study investigates whether decision regret (DR) is influenced 

by personal characteristics, as assessed using the Ten-Item Personality Inventory 

(TIPI). By employing a modified TPB framework and incorporating expert guidance, 

this research seeks to uncover the factors shaping breast cancer patients’ COVID-19 

vaccination behaviors, including their potential for regret. These insights aim to 

provide a comprehensive understanding of the psychological and behavioral processes 

involved in vaccination decision-making for this vulnerable population. 

Figure 1. The research framework. 

2.2. Data collection 

An online cross-sectional study was conducted in Taiwan from May to July 2022, 

coinciding with the initial COVID-19 vaccination rollout in the region. The study 

received ethical approval from the Institutional Review Board (IRB) of Chung Shan 

Medical University, Taiwan (IRB code: CS2-21150, 10/07/2021). To ensure 

completeness, all survey items were mandatory in the Google Forms platform, 

preventing submission unless all questions were answered. Participants were required 

to meet the inclusion criteria of being Taiwanese, aged 20 years or older, and having 

a history of breast cancer. Patients must have a confirmed diagnosis of breast cancer 

within the past five years. Patients in different stages of treatment (e.g., newly 

diagnosed, undergoing treatment, in remission, metastatic disease) will be included to 

account for variation in clinical and psychological factors. Informed consent was 

obtained from all participants, who were also required to provide valid email 

addresses. Measures were taken to verify that each respondent completed the survey 

only once. Based on these criteria, a total of 278 participants were included for 

statistical analysis (Figure 2: Strobe flow diagram). 
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Figure 2. Flow diagram for subject enrollment. 

2.3. Measurements development 

An online cross-sectional study was conducted in Taiwan from May to July 2022, 

coinciding with the initial COVID-19 vaccination rollout in the region. The study 

received ethical approval from the Institutional Review Board (IRB) of Chung Shan 

Medical University, Taiwan (IRB code: CS2-21150, 10/07/2021). To ensure 

completeness, all survey items were mandatory in the Google Forms platform, 

preventing submission unless all questions were answered. 

Participants were required to meet the inclusion criteria of being Taiwanese, aged 

20 years or older, and having a history of breast cancer. Informed consent was obtained 

from all participants, who were also required to provide valid email addresses. 

Measures were taken to verify that each respondent completed the survey only once. 

Based on these criteria, a total of 278 participants were included for statistical analysis 

(Figure 2: Strobe flow diagram). 

This study utilized questionnaires adapted from established theoretical 

frameworks, with fear considered as a key antecedent. All constructs were measured 

using a five-point Likert scale. The Fear scale, comprising 12 items, assessed the 

extent of COVID-19-related anxiety and fear. Attitude was reflected through 

Decisional Conflict, measured by a 15-item scale that evaluated uncertainty in choices 

and its underlying causes. Additionally, the subjective norm from the original TPB 

framework was replaced with Confidence, defined as the degree of protection patients 

perceive when making vaccination decisions based on their trust in the vaccine’s 

reliability, benefits, and safety. 

Perceived Behavioral Control (PBC) was replaced by Shared Decision-Making 

(SDM), which measured the extent to which patients were encouraged to engage in 
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clinical decision-making. SDM emphasized patient autonomy by promoting 

information sharing and aligning decisions with individual needs and values. 

Vaccination intention was redefined as Willingness, representing the degree to which 

an individual was inclined to receive the vaccine. Finally, Decision Regret (DR) 

replaced perceptions of vaccination, capturing the distress or remorse experienced 

after making a vaccine decision. 

The adapted measures based on TPB demonstrated satisfactory psychometric 

properties, ensuring reliability and validity in assessing the behavioral factors 

influencing COVID-19 vaccination decisions among breast cancer patients. 

2.4. Data analysis 

Participant characteristics were analyzed using descriptive statistics, including 

means and frequencies. Pearson correlation coefficients were calculated to explore the 

relationships between the key constructs in the model. Structural Equation Modeling 

(SEM) was employed to validate the conceptual framework and assess the proposed 

relationships. Confirmatory Factor Analysis (CFA) was conducted to ensure construct 

validity, verifying that each measurement item appropriately represented its intended 

domain. Reliability coefficients, factor loadings, and average variance extracted 

(AVE) values were computed for all measurement tools. 

Given the sample size, the analysis utilized the partial least square (PLS) 

estimation method within the Smart-PLS 4.0 software, supplemented by bootstrapping 

for robust statistical testing. Missing data were addressed through imputation, 

preserving all cases by substituting missing values with estimates based on available 

information. 

The model tested the effects of Decision Conflict (DC), Trust, Shared Decision-

Making (SDM), and Fear as antecedent factors. Additionally, the role of personal 

characteristics, assessed using the Ten-Item Personality Inventory (TIPI), was 

evaluated as a moderating variable in the relationship between vaccination willingness 

and Decision Regret (DR). 

3. Results

3.1. Descriptive analysis 

Between April and June 2022, an online survey targeting women diagnosed with 

breast cancer was conducted. Of the 500 invited participants, 278 completed the 

survey, resulting in a response rate of 55.6%. Detailed respondent characteristics are 

provided in Table S1 (Supplementary file). The respondent characteristics are as 

follows: Most participants had an education level of senior high school or above 

(81%), were married (69.1%), and employed (54.3%). A majority identified as 

religious (61.5%), while only 1.8% reported chronic diseases, including hypertension 

(60%) and asthma or mitral valve prolapse (20% each).

3.2. Common method bias 

Multiple respondents were involved in data collection to minimize the threat of 

common method bias. A single self-reported informant approach was adopted for 
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survey data collection; therefore, the risk of common method bias was carefully 

considered. Two statistical analyses were conducted to evaluate the severity of 

common method bias. All constructs in the model were included in the factorial 

analysis of the main components. Despite the small sample size and the insignificance 

of method variables, the results indicated no substantial variance attributable to 

common method bias. Thus, common method bias is not expected to pose a significant 

issue in this study. 

3.3. Measurement model 

Factor scores for integrative antecedents and latent representations of 

“willingness” and “decision regret” were utilized for further analysis. All concepts and 

sub-concepts in the model were assessed using multiple indicators. The measurement 

properties in the PLS were evaluated based on scale reliability, convergent validity, 

discriminant validity, and element reliability. The reliability of an individual item was 

determined by examining its structural loadings. A factor loading of 0.707 or higher 

indicates that 50% or more of the variance in the item is shared with the latent 

construct, as shown in Table S2 (Supplementary file). Items with factor loadings 

below 0.5 were excluded from the analysis [20]. 

Convergent validity can be assessed through construct reliability, composite 

reliability, and average variance extracted (AVE) by constructs [21]. Cronbach’s alpha 

is used to evaluate construct reliability, measuring the homogeneity of items within a 

construct based on the assumption that each item contributes equally to the latent 

construct. Composite reliability employs item loadings from the measurement model 

to determine internal consistency [20]. We evaluated both convergent and discriminant 

validity for the construct scales before testing the hypothesized structural 

relationships. Tables S2 and S3 (Supplementary) present the composite reliability, 

Cronbach’s alpha, and AVE values for all constructs in the research model. 

Cronbach’s alpha values and composite reliabilities exceeded the recommended 

threshold of 0.7 [21], while AVE values were all above 0.50 [22], confirming internal 

consistency and convergent validity. 

As shown in Table S3, discriminant validity was also supported because (1) all 

indicators loaded more strongly on their corresponding construct than on other 

constructs in the model; and (2) the square root of the AVE for each major construct 

exceeded the inter-construct correlations [23]. These findings indicate that the 

measurement model demonstrates adequate convergent and discriminant validity. 

3.4. Structural model 

The proposed research model was evaluated by analyzing the significance of the 

paths within the structural model. Using the PLS method, a bootstrap procedure with 

500 subsamples was employed to generate t-statistics and standard errors [23]. Figure 

3 illustrates the estimated path coefficients and the explained variance in the structural 

model. Several path coefficients were significant, providing support for the research 

objectives. The results demonstrated positive associations between “fear” and “trust” 

as well as between “fear” and “shared decision-making” (SDM). From the perspective 

of “willingness”, there was a negative association with “decision conflict”. 
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Additionally, “willingness” negatively influenced “decision regret” (DR) with 

moderation by the Ten-Item Personality Inventory (TIPI). Since “quality of life” did 

not moderate the relationship between “willingness” and “decision regret”, it was 

removed from the structural model. 

The path coefficients for all constructs are presented in Figure 2, with 

significance tested using bootstrapping at a p-value below 0.05. The explained 

variances (R2) for the endogenous variables including Decision Conflict (DC), Trust, 

SDM, Willingness, and DR were 36.8% and 40.3%, respectively. Regarding the 

control variables included in the model, these findings support the research framework 

and indicate that significant variances in the dependent variables are well explained 

by the proposed independent and control variables. 

Figure 3. The results of structure model test. 

4. Discussion

As a result, our study demonstrates that TPB is an effective tool for addressing

the vaccination behavior of Taiwanese breast cancer patients in relation to COVID-

19. The proposed model expands existing knowledge by incorporating the impact of

personality traits on the behavior of breast cancer patients receiving future COVID-19 

booster shots. The aim of this study was to extend the behavioral analysis of TPB 

concerning the willingness to be vaccinated against COVID-19 in breast cancer 

patients. The following discussion addresses Intention, Attitude (Subjective Norms), 

and Perceived Behavior Control. The model explains approximately 36.8% of the total 

variance in breast cancer patients’ willingness to receive the COVID-19 vaccine and 

40.3% of the variance in predicting their future vaccination behaviors, including 

whether they regret their decision to get vaccinated. Compared to the original TPB, 

which explained about 34.0% variance, our model demonstrated better explanatory 

power [24]. Collectively, our theoretical framework provides strong evidence for 

understanding breast cancer patients’ vaccination behaviors and predicting future 

vaccination behaviors for COVID-19. 
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This study suggests that breast cancer patients’ fear of COVID-19 does not 

influence their decision conflicts regarding cancer treatment. Consequently, their 

concerns about COVID-19 have not affected their choices of cancer treatment options. 

However, fear of COVID-19 indirectly affects their willingness to receive vaccination 

through shared decision-making. Patients are more likely to get vaccinated if they have 

increased opportunities to discuss their treatment with their physicians. These findings 

contrast with previous studies indicating that cancer patients may use less healthcare 

during the pandemic [25,26]. 

Furthermore, fear of COVID-19 has increased the trust breast cancer patients 

place in their physicians. As fear intensifies, physicians become more trusted. A recent 

study in five European countries on nurses’ intentions to get vaccinated against 

COVID-19 found that nurses who trusted the government and physicians for COVID-

19-related information were more likely to get vaccinated than those who did not [27].

However, this study did not investigate the relationship between trust in physicians 

and fear of COVID-19. Another study examining institutional trust and attitudes 

toward COVID-19 vaccination found that trust and fear positively influenced 

vaccination attitudes in the general population. Li et al. also found that physicians’ 

advice is a critical factor in shaping public vaccination intentions [28]. Similar 

observations were reported by other researchers [29–33]. 

Additionally, our findings indicate that fear of COVID-19 significantly impacts 

breast cancer patients’ vaccination decision-making. An Iranian study showed that fear 

of COVID-19 and the perception of its infectivity positively influenced public 

willingness to vaccinate. However, to the best of our knowledge, no previous study 

has explored the link between fear of COVID-19 and shared decision-making. Results 

from our study revealed that decision conflicts and shared decision-making directly 

and independently affect breast cancer patients’ willingness (or reluctance) to get 

vaccinated, rather than being mediated through trust in physicians. 

Notably, decision conflicts strongly undermined willingness to vaccinate. These 

results contradict Zhang et al.’s findings, which suggested that decision conflict was 

not a barrier to COVID-19 vaccination [18]. However, Wang et al. found that 

uncertainty about which type of booster vaccine to receive reduced individuals’ 

likelihood of getting a booster dose [19]. Regarding shared decision-making, Durand 

et al. argued that discussions with multidisciplinary healthcare teams positively impact 

vaccination rates, particularly in influenza vaccination [34]. Our study provides 

empirical evidence supporting Durand’s findings. However, we observed that decision 

conflicts and shared decision-making did not significantly affect trust in physicians. 

Finally, our results confirmed that breast cancer patients hesitant to get 

vaccinated are more likely to experience regret. Previous studies primarily examined 

the relationship between vaccine hesitancy and vaccination rates among oncologic 

patients [35–37]. To the best of our knowledge, this study is the first to assess COVID-

19 vaccination decision regret among breast cancer patients, highlighting its potential 

influence on their future willingness to be vaccinated. 

5. Conclusions

The findings from this study demonstrate that TPB is an effective tool for

131



Psycho-Oncologie 2025, 19(1), 3605. 

addressing the complex vaccination behaviors associated with COVID-19 in 

Taiwanese breast cancer patients. The aim of this study was to extend the behavioral 

analysis of breast cancer patients’ willingness to receive the COVID-19 vaccine. The 

structure of the model explained 36.8% of the variance in willingness to be vaccinated. 

Additionally, it explained 40.3% of the variance in predicting future vaccination 

behaviors. The theoretical framework of this study provides robust evidence for 

understanding the vaccination behaviors of breast cancer patients and predicting their 

future responses to COVID-19 vaccination. 

The study also found that patients who were given more opportunities to discuss 

their treatment with their physicians were more likely to be vaccinated against 

COVID-19. While previous studies have explored the relationship between fear of 

COVID-19 and vaccination decisions, this study investigated whether the trust 

relationship between cancer patients and their physicians influenced their willingness 

to be vaccinated. The findings suggest that this trust did not significantly impact 

vaccination decisions during the pandemic. 

Finally, the research confirms that breast cancer patients who hesitate to get 

vaccinated are more likely to experience regret. These findings provide valuable 

insights into the behavioral aspects of cancer patients’ vaccination decisions, offering 

strategies to reduce fear and enhance the effectiveness of preventive measures in the 

future. 

5.1. Limitations 

The study acknowledges several limitations that may influence the interpretation 

of the findings. First, the lack of stratification by treatment stage (e.g., newly 

diagnosed, in remission, metastatic disease) may limit the generalizability of the 

results. Patients at different stages of treatment often experience varying psychological 

and physical challenges, which could impact their decision-making processes 

regarding vaccination. Future research should include stratified analyses to explore 

how treatment stages influence shared decision-making, decisional conflict, and 

vaccination willingness; Second, while the study modeled key psychosocial factors, it 

did not include trust in physicians as a formal mediator or moderator in the structural 

equation modeling. 

In addition, although the model supports direct effects of SDM and decisional 

conflicts, limitations in the design prevent us from excluding potential underlying 

mediators or moderators, such as trust or other unmeasured psychosocial factors. 

These findings should be interpreted in light of this limitation, with a need for future 

investigations to confirm and refine these relationships. 

5.2. Recommendations for future research 

Stratified Analyses by Treatment Stage: To address the limitation of not 

accounting for the treatment stage, future studies should stratify participants based on 

their treatment status (e.g., newly diagnosed, in remission, or metastatic disease). This 

approach can provide insights into how the psychological and physical challenges at 

each stage affect shared decision-making (SDM), decisional conflict, and vaccination 
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behaviors. Comparing these subgroups can help identify tailored interventions that 

address the unique needs of each patient category. 

Incorporating Trust in Physicians: Given the importance of trust in healthcare 

providers, future research should explicitly include trust in physicians as a potential 

mediator or moderator in the structural equation modeling. By doing so, researchers 

can better understand how trust influences the relationship between SDM, decisional 

conflict, and vaccination willingness, thereby providing a more nuanced view of 

patient decision-making. 

Exploration of Additional Mediators and Moderators: To overcome the design 

limitations related to unmeasured psychosocial factors, future studies should explore 

other potential mediators or moderators, such as health literacy, social support, or 

cultural influences. These factors may offer valuable insights into the mechanisms 

driving vaccination behaviors among cancer patients. 

Longitudinal Study Design: A longitudinal study could address the current 

limitations by examining how SDM, decisional conflict, trust in physicians, and other 

psychosocial factors evolve over time. Such an approach would enable researchers to 

capture changes in vaccination willingness and identify causal pathways. 

Qualitative Insights: Incorporating qualitative methods, such as interviews or 

focus groups, could provide deeper insights into the subjective experiences of patients 

at different treatment stages. This can complement quantitative findings and offer a 

more comprehensive understanding of the barriers and facilitators to vaccination. 

Cross-Cultural Studies: To enhance the generalizability of findings, future 

research should include diverse populations from different cultural and healthcare 

settings. Examining variations across these contexts can help identify universal and 

context-specific factors influencing vaccination behaviors. 

Supplementary materials: Supplementary materials include detailed respondent 

characteristics (Supplementary Table S1), reliability metrics (Supplementary Table 

S2), and AVE for constructs (Supplementary Table S3), available online. 
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Abstract: Background: The condition of advanced lung cancer patients is already quite 

severe. At this stage, the tumor has basically spread to other areas or caused multiple recurrent 

lesions, which not only increases the difficulty of treatment but also leads to a significant 

decrease in disease control rate. Aim: To analyze the impact of cross disciplinary 

communication methods on patients with advanced lung cancer. Methods: A comparative 

study involving 152 advanced lung cancer patients from January 2022 to January 2024 was 

conducted. Patients were randomly divided into an observation group (73 cases, using 

interdisciplinary communication) and a control group (79 cases, using routine nursing). An 

interdisciplinary team, including nurses, physicians, head nurses, and psychology experts, 

developed communication plans. The study compared emotional states (DASS-21), supportive 

care needs (SCNS-SF34), disease uncertainty (MUIS), quality of life (FACT-L), and 

compliance between the two groups. The study's limitation is the relatively single sample 

selection, potentially affecting result generalizability. Result: After intervention, the DASS-

21 score, SCNS-SF34 score, and MUIS score in the observation group were lower than those 

in the control group, while the FACT-L score was higher than that in the control group (P < 

0.05); the good compliance rate of the observation group was 97.26% (71/73), which was 

higher than that of the control group (86.08% (68/79) (P < 0.05). Conclusion: For patients 

with advanced lung cancer, adopting cross disciplinary communication for intervention can not 

only effectively alleviate their negative emotions and reduce their sense of disease uncertainty, 

but also maximize the satisfaction of their supportive care needs, ensure their quality of life, 

and to some extent, obtain good cooperation from patients. 

Keywords: interdisciplinary communication methods; advanced lung cancer; support 

requirements; quality of life; emotions; disease uncertainty 

1. Introduction

Late-stage lung cancer refers to the period when lung cancer develops to the final

stage, which can present with various symptoms such as difficulty breathing, chest 

pain, hoarseness, decreased appetite, and lack of energy [1]. Patients are plagued by 

long-term pain and psychological problems, and there is an urgent need to carry out 

reasonable and effective intervention measures to change this situation [2,3]. The 

focus of routine nursing intervention is on the disease itself, mainly providing some 

basic life care and medical care, but it is easy to overlook the psychological needs of 

patients, so the overall intervention effect is difficult to achieve expectations [4,5]. 

Cross disciplinary communication refers to the effective exchange of information 

between individuals from different professional backgrounds to achieve common 

understanding, collaboration, and problem-solving. This intervention method not only 

improves the work efficiency of nursing staff, but also provides more comprehensive 
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nursing services for patients [6–9]. However, there are currently few clinical research 

reports on the application of cross disciplinary communication methods in advanced 

lung cancer patients. In view of this, to further clarify the role of cross disciplinary 

communication methods, this study will make the following analysis. 

2. Materials and methods

2.1. General information 

The study will ask patients and families to sign informed consent before the study 

and inform the possible intervention received as well as grouping measures (Approval 

number: JD-HG-2024-080). Patients and their families are informed in detail about 

the relevant content of the study, and consent is obtained before implementation. 

According to the simple random grouping, 152 patients with advanced lung cancer 

admitted to our hospital from January 2022 to January 2024 were divided into groups. 

Among them, there were 43 male patients and 36 female patients in the control group 

(n = 79), with an age range of 47–80 years, an average age of (63.57 ± 5.52) years, an 

average survival year of (3.03 ± 0.75) years, and 13 cases of small cell lung cancer 

and 66 cases of non-small cell lung cancer as histology; There were 42 male patients 

and 31 female patients in the observation group (n = 73), aged between 45 and 79 

years, with an average age of (62.08 ± 5.74) years and an average survival year of 

(2.99 ± 0.71) years. The histology were 11 cases of small cell lung cancer and 62 cases 

of non-small cell lung cancer. The difference between the two groups was not 

statistically different. 

Inclusion criteria: 1) After comprehensive evaluation by imaging examination, 

pathological examination, laboratory examination, it meets the relevant diagnostic 

criteria for lung cancer [3], and the condition has progressed to the late stage; 2) 

expected survival period of more than six months; 3) there are no abnormalities in 

cognitive function, speech function, audio-visual function; 4) patients are all willing 

to participate and each item has been agreed upon in writing. 

Exclusion criteria: 1) Patients in the terminal stage with unstable conditions are 

excluded. During the observation period, we need to assess the mental health status of 

each patient. Therefore, patients who have already received mental health treatment 

also need to be excluded; 2) other types of malignant tumors; 3) suffering from mental 

illness or having a history of mental illness; 4) refuse to participate or withdraw 

midway. 

2.2. Methods 

2.2.1. Implementation of routine care in the control group 

Mainly including disease monitoring, nutritional support, medication guidance, 

daily life management. 

2.2.2. On the basic of the control group, the observation group implements 

interdisciplinary communication methods 

1) Build a cross disciplinary communication team. Select 3–5 responsible nurses

from departments such as oncology, respiratory medicine, and thoracic surgery,

collaborate with attending physicians, head nurses, psychology experts, and
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combine literature and clinical experience to discuss communication plans with 

patients with advanced lung cancer. Encourage the above members to share their 

personal experience and professional knowledge, regularly organize group 

members to learn about lung cancer, nursing, psychology, and other related 

knowledge, and conduct communication skills training courses. 

2) Establish a shared information platform. Summarize and organize the medical

records, laboratory test results, radiological images. of advanced lung cancer

patients, establish electronic files, and delegate access permissions to

departments such as oncology, respiratory medicine, and thoracic surgery. The

attending physician, responsible nurse, and nurse are responsible for timely and

accurate transmission of patient information and medical plans. Personnel from

departments such as oncology, respiratory medicine, and thoracic surgery, as well

as psychology experts, provide corresponding opinions and suggestions on their

professional fields, and team members participate in decision-making together.

3) Establish an effective communication mechanism. Develop a communication

outline guided by the patient’s existing problems and needs; from the patient’s

perspective, refine communication content based on their emotions and stance;

determine the final communication method through open communication and

discussion, and encourage mutual supervision and reminders among members.

Under the joint advice of departments such as oncology, respiratory medicine,

and thoracic surgery, the attending physician can first provide diversified health

education with written materials, graphic materials, video materials, and other

resources to explain the relevant knowledge of lung cancer to patients in detail.

Secondly, the focus should be on the treatment plan and prognosis of advanced

lung cancer, and then follow the patient’s wishes to clarify the final treatment

plan [10]. The responsible nurse maintains close communication with the

attending physician to understand the patient’s treatment plan and instructions,

so that when communicating with the patient’s family, they can accurately

convey the patient’s condition and treatment progress; collaborative psychology

experts jointly participate in face-to-face communication with patients, with

psychological experts observing the patient’s words and actions, summarizing

their current psychological problems [11]. Then, under the joint guidance of the

attending physician, professionals from various departments, and psychological

experts, responsible nurses provide personalized psychological counseling to the

patient. They first guide the patient to actively express their true thoughts and

concerns, and then intervene with music therapy, attention transfer, mindfulness

meditation training [12–14]. The psychological consultant communicates with

the patient and their families, evaluates the psychological status, understands the

real thoughts, and gives targeted counseling. At the same time, explain more

successful cases of advanced lung cancer, so that patients can see hope, improve

confidence and eliminate psychological stress. Finally, it is recommended that

patients can self-regulate their psychology through exercise, listening to music,

and other methods when negative emotions occur [15]. During the entire

intervention period, the head nurse improved the nursing management of late-

stage lung cancer patients based on the instructions of the attending physician

and the guidance of professional personnel in various departments. She was
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mainly responsible for coordinating the nursing work plan of late-stage lung 

cancer patients, supervising the work of responsible nurses, and coordinating the 

relationship between medical staff and patients [16]. 

2.3. Observation indicators 

1) Emotional state: The Chinese version of the Depression Anxiety Stress Scale 21

(DASS-21) [4] was used for evaluation, divided into three indicator factors of

anxiety, depression, and stress, with a total of 21 items. Each indicator factor

contains 7 items, and the scoring standard is 0–3 points. Higher scores represent

higher levels of anxiety, depression and stress in patients. The evaluation timeline

is before and after the intervention. (Note: The reliability coefficient of DASS-

21 is 0.891, and the validity coefficient is 0.925).

2) Supportive Care Needs: The Chinese version of the Cancer Patient Supportive

Care Needs Survey-Short Form (SCNS-SF34) [5] was used for evaluation,

covering 5 dimensions: Physiological and daily life needs (5 items, 5–25 points),

psychological needs (10 items, 10–50 points), sexual needs (3 items, 3–15

points), medical system service and information needs (11 items, 11–55 points),

care and support needs (5 items, 5–25 points), totaling 34 items. Each item has a

minimum score of 1 point and a maximum score of 5 points, resulting in a total

score of 34 items. The evaluation timeline is before and after the intervention.

(Note: The reliability coefficient of SCNS-SF34 is 0.953, and the validity

coefficient is 0.896).

3) Disease Uncertainty: The Chinese version of the Mishel-Uncertainty of Illness

Scale (MUIS) [6] was used for evaluation. The scale includes three dimensions:

Fuzzy, unclear, and unpredictable, with a total of 20 items. The number of items

in each dimension is 8, 7, and 5, respectively. According to the Likert Level 4

score, 0 represents no correlation, and 3 represents strong correlation. The

patient’s disease uncertainty can increase with the increase of the obtained score.

The evaluation time point is before and after the intervention. (Note: The

reliability coefficient of MUIS is 0.836, and the validity coefficient is 0.810).

4) Quality of Life: The Chinese version of the Functional Assessment of Cancer

Therapy Lung Cancer (FACT-L) [7] was used for evaluation. The scale mainly

consists of 6 fields and 44 items (each item is assigned a score of 1–5), namely

physiological status, social/family status, relationship with doctors, emotional

status, functional status, and attention to attachments. The number of items

included is 8, 8, 3, 7, 8, and 10, respectively. The higher the score, the higher

the quality of life of the patient. The evaluation timeline is before and after the

intervention. (Note: The reliability coefficient of FACT-L is 0.841, and the

validity coefficient is 0.823).

5) Medical compliance behavior: After intervention, patients are classified into

three levels based on their level of cooperation: Excellent, fair, and poor. The

good rate of medical compliance behavior is the sum of excellent rate and fair

rate.
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2.4. Statistical analysis 

All the data collected in this study were processed using SPSS 27.0 software, and 

the quantitative data showed (x̅ ± s). After relevant tests and processing adjustments, 

all data conforms to a normal distribution. Independent sample t-tests were used for 

inter group comparisons, and paired sample t-tests were used for intra group 

comparisons; the counting data shows a percentage rate (%), and an X2 test is used; 

rank sum test (Z) is used for rank data; P < 0.05 indicates a statistically significant 

difference. 

3. Result

3.1. Comparison of emotional states between two groups 

Before intervention, the scores of the three indicator factors in the DASS-21 score 

between groups were well balanced, and the difference was not statistically significant 

(P > 0.05). After intervention, the scores of the above indicator factors were compared 

within and between groups, and the difference was statistically significant (P < 0.05). 

See Table 1 for details: 

Table 1. Comparison of the emotional state of the two groups (x̅ ± s, score). 

group n anxious depressed pressure 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

control group 79 16.52 ± 2.47 13.21 ± 2.38* 15.36 ± 2.58 12.83 ± 2.21* 17.79 ± 2.64 14.85 ± 2.43* 

observation group 73 16.39 ± 2.50 12.14 ± 2.26* 15.43 ± 2.61 11.79 ± 2.14* 17.63 ± 2.59 13.78 ± 2.32* 

t 0.322 2.837 0.166 2.943 0.377 2.772 

p 0.748 0.005 0.868 0.004 0.707 0.006 

Note: Specific values against the same group before the intervention, * P < 0.05. 

3.2. Comparison of two groups of supportive care needs 

Table 2. Comparison of supportive care needs between the two groups ( x̅ ± s, sub-group). 

group n 
Physiological and 

daily life needs 
psychological need Sexual needs 

Medical system 

services and 

information needs 

Care and support 

needs 

Before 

interventio

n 

After 

intervent

ion 

Before 

interventi

on 

After 

interventi

on 

Before 

interventi

on 

After 

interventi

on 

Before 

interventi

on 

After 

interventi

on 

Before 

interventi

on 

After 

interventi

on 

control 

group 
79 

19.18 ± 

20.36 

16.49 ± 

20.24* 

37.29 ± 

50.45 

28.35 ± 

50.28* 

10.57 ± 

20.32 

7.15 ± 

20.21* 

42.08 ± 

50.47 

30.02 ± 

50.23* 

20.78 ± 

20.21 

17.29 ± 

20.10* 

observat

ion 

group 

73 
19.21 ± 

20.42 

15.57±20.

13* 

37.16 ± 

50.30 

26.24 ± 

50.10* 

10.59 ± 

20.26 

6.23 ± 

20.04* 

42.10 ± 

50.51 

27.84 ± 

50.16* 

20.64 ± 

20.19 

16.41 ± 

20.07* 

t 0.077 2.590 0.149 2.502 0.054 2.660 0.022 2.584 0.392 2.599 

p 0.938 0.011 0.882 0.013 0.957 0.009 0.982 0.011 0.696 0.010 

Note: Specific values against the same group before the intervention, * P < 0.05. 

Before intervention, the scores obtained from the 5 dimensions of the SCNS-

SF34 score between groups were well balanced, and the difference was not statistically 
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significant (P > 0.05). After intervention, the scores obtained from the above 

dimensions were compared within and between groups, and the difference was 

statistically significant (P < 0.05). See Table 2 for details. 

3.3. Comparison of uncertainty in three groups of diseases 

Before intervention, the scores obtained from the three dimensions of the MUIS 

score between groups were well balanced, and the difference was not statistically 

significant (P > 0.05). After intervention, the scores obtained from the above 

dimensions were compared within and between groups, and the difference was 

statistically significant (P < 0.05). See Table 3 for details: 

Table 3. Comparison of disease uncertainty between the two groups (x̅ ± s, points). 

group n vague Lack of clarification unpredictable 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

control group 79 18.28 ± 2.45 15.48 ± 2.29* 17.25 ± 2.39 14.09 ± 2.23* 12.09 ± 2.20 10.21 ± 2.15* 

observation group 73 18.10 ± 2.37 14.52 ± 2.16* 17.32 ± 2.27 13.20 ± 2.12* 12.14 ± 2.32 9.32 ± 2.06* 

t 0.460 2.653 0.185 2.517 0.136 2.601 

p 0.646 0.009 0.854 0.013 0.892 0.010 

Note: Specific values against the same group before the intervention, * P < 0.05. 

3.4. Comparison of quality of life between two groups 

Before intervention, the scores obtained in the six areas of the FACT-L score 

between groups were well balanced, and the difference was not statistically significant 

(P > 0.05). After intervention, the scores obtained in the above areas were compared 

within and between groups, and the difference was statistically significant (P < 0.05). 

See Table 4 for details: 

Table 4. Comparison of the quality of life between the two groups ( x̅ ± s, points). 

group n Physiological condition Social/family situation Relationship with doctors 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

Before 

intervention 

After 

intervention 

control group 79 22.65 ± 5.12 27.86 ± 5.34* 26.18 ± 5.07 29.36 ± 5.18* 9.65 ± 1.06 11.49 ± 1.24* 

observation 

group 
73 22.54 ± 5.09 30.11 ± 5.53* 26.22 ± 5.10 31.53 ± 5.25* 9.58 ± 1.13 12.05 ± 1.36* 

t 0.133 2.551 0.048 2.564 0.394 2.655 

p 0.895 0.012 0.961 0.011 0.694 0.009 

control group 79 22.05 ± 5.12 25.74 ± 5.26* 27.24 ± 5.18 30.51 ± 5.33* 32.16 ± 5.25 36.56 ± 5.43* 

observation 

group 
73 22.17 ± 5.21 28.01 ± 5.34* 27.15 ± 5.23 32.75 ± 5.48* 32.20 ± 5.18 38.84 ± 5.51* 

t 0.143 2.639 0.107 2.554 0.047 2.568 

p 0.886 0.009 0.915 0.012 0.962 0.011 

Note: Specific values against the same group before the intervention, * P < 0.05. 
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3.5. Comparison of medical compliance behaviors between two groups 

The comparison of good compliance rates between groups showed that the 

observation group had a higher rate, and the difference between groups was 

statistically significant (86.08% vs. 97.26%), Z = 2.047, P < 0.05). See Table 5 for 

details: 

Table 5. Comparison of medical compliance behavior between the two groups (n, %). 

group n outstanding tolerableness range Good behavior rate of medical compliance 

control group 79 30 (37.97) 38 (48.10) 10 (12.66) 68 (86.08) 

observation group 73 39 (53.42) 32 (43.84) 2 (2.74) 71 (97.26) 

Z 2.047 

p 0.040 

4. Discussion

According to relevant epidemiological data [17], in recent years, with the

continuous progress of medical technology, the risk, development, disease control and 

other aspects of lung cancer have made progress, but its incidence rate and mortality 

are still at a high level, which should not be underestimated [18–20]. It may be related 

to the lack of typicality in the early clinical symptoms of patients, and most patients 

are diagnosed in the middle and late stages. Late-stage lung cancer patients not only 

have to endure physiological discomfort, but also are prone to complex psychological 

problems [20]. Therefore, in addition to delaying the progression of the disease, 

psychological and other aspects of care need to be added. Conventional nursing 

interventions have universal applicability, but for patients with advanced lung cancer, 

they cannot meet their psychological needs and the overall intervention effect is 

difficult to achieve [21–23]. Adopting interdisciplinary communication methods for 

intervention can help patients improve their disease awareness, reduce psychological 

pressure, and correct bad behaviors from a cognitive and belief perspective [24]. 

The results of this study showed that after intervention, the DASS-21 score and 

MUIS score of the observation group were both at lower levels (P < 0.05). The 

reason for the analysis is that patients with advanced lung cancer often suffer from 

factors such as insufficient understanding of the disease and turning pale when 

talking about cancer [25]. While bearing the burden of the disease, they also have to 

endure discrimination from others and society. Therefore, they generally have 

negative emotions such as anxiety and depression, and are prone to developing a sense 

of learned helplessness or disease uncertainty, which exacerbates psychological 

problems and forms a vicious cycle. In the intervention of cross disciplinary 

communication methods, the attending physician collaborates with professionals from 

various departments to carry out diversified health education, which can help patients 

correctly understand their own diseases, establish correct disease concepts and 

corresponding risk awareness, weaken their sense of disease uncertainty, and 

encourage them to self perceive and follow the doctor’s advice to take behaviors that 

are conducive to alleviating their own conditions [26–28]. Personalized psychological 

counseling by responsible nurses in collaboration with psychological experts can 

142



Psycho-Oncologie 2025, 19(1), 3667. 

effectively adjust the emotional state of patients, enabling them to maintain a good 

mood and subsequently correct pathological psychology and abnormal behavior. In 

addition, according to the data in Table 5 of this study, the good compliance rate of 

the observation group can reach 97.26%, indicating that cross professional 

communication methods are more helpful in mobilizing the initiative and enthusiasm 

of patients, thereby achieving good cooperation between nurses and patients. 

The results of this study showed that after intervention, compared to the control 

group, the observation group had a lower SCNS-SF34 score and a higher FACT-L 

score (P < 0.05). The reason for the analysis is that supportive care needs are a 

collective term for various types of assistance needed to better cope with and adapt to 

diseases, manage disease symptoms and complications, and maintain individual 

quality of life, in addition to necessary medical measures. Due to the fact that most 

patients with advanced lung cancer are already suffering from pain interference at the 

time of treatment, and even their daily life order has been severely disrupted, and their 

psychological state is mostly in an imbalanced state, there is an urgent need for 

relevant medical system services, information, psychological needs [29]. In the 

intervention of cross disciplinary communication methods, building cross disciplinary 

communication groups and establishing shared information platforms can ensure that 

the formulation and implementation of various intervention measures can be 

accurately implemented; effective communication mechanisms such as diversified 

health education and personalized psychological counseling can meet the nursing 

needs of patients in terms of related medical system services, information needs, 

psychological needs, and other aspects [30]; all of the above can help patients restore 

normal life order as soon as possible. 

The limitations of this study lie in the relatively single sample selection, which 

may affect the universality of the results. Moreover, the sample size is small. 

Therefore, in the future, a larger sample size is needed for observational research. In 

addition, this study only conducted short-term observation and evaluation of patients. 

In the future, further follow-up research is needed to observe the long-term effects. 

5. Conclusion

By using cross disciplinary communication to intervene in advanced lung cancer

patients, satisfactory intervention results can be achieved. On the one hand, it can 

effectively alleviate the negative emotions of patients, reduce their psychological 

burden, reduce disease uncertainty, and encourage patients to actively cooperate with 

medical staff, laying a good foundation for ensuring their quality of life; on the other 

hand, it can meet the different nursing needs of patients and is committed to providing 

high-quality nursing services, which can be an ideal communication method for 

patients with advanced lung cancer. This study provides a scientific basis for the 

clinical treatment and prognosis of patients with advanced lung cancer. In the future, 

further improvement and exploration of more application possibilities of the 

interdisciplinary communication nursing model are needed. 
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Abstract: Background: Tramadol, a centrally acting analgesic with a dual mechanism, is 

frequently prescribed for pain management, including in cancer patients. However, its 

association with depression, a multifactorial condition influenced by genetic, biochemical, 

environmental, and psychosocial factors, requires further elucidation. Objective: This study 

aims to investigate the potential link between tramadol exposure and depression through a 

comprehensive analysis of pharmacovigilance data and Mendelian randomization methods. 

Methods: We conducted a retrospective analysis using the FDA Adverse Event Reporting 

System (FAERS) database, focusing on reports from Q1 2004 to Q1 2023. Data from the EBI 

and UK Biobank databases were also utilized. Disproportionate analysis methods, including 

Reporting Odds Ratio (ROR), Proportional Reporting Ratio (PRR), and Bayesian Confidence 

Propagation Neural Network (BCPNN), were applied to evaluate the relationship between 

tramadol and depression. Mendelian randomization was performed using the “TwoSampleMR” 

package in R software to assess the causal relationship. Results: The pharmacovigilance 

analysis revealed that mental disorders were the most frequently reported adverse events 

associated with tramadol use, with a significant positive association between tramadol and 

depression reports (ROR 1.34, 95% CI 1.25–1.44; PRR 1.34, 95% CI 1.26–1.43). Mendelian 

randomization analysis indicated a significant positive correlation between tramadol exposure 

and depression (P (IVW) = 0.01). At the same time, our comparative analysis of the risk of 

depression between tramadol and other opioids found that tramadol was more associated with 

depression risk than other opioids. Multivariate Mendelian randomization results showed that 

a causal relationship between tramadol and depression remained when chronic pain was 

considered an important confounder. Conclusion: The association between tramadol use and 

depression has significant clinical implications for patient safety and the optimization of 

treatment strategies. Future research should explore the impact of tramadol on the 

neurotransmitter system and its efficacy and safety in different subpopulations of patients with 

depression. 

Keywords: tramadol; depression; pharmacovigilance; mendelian randomization; pain 

management; adverse events 

1. Introduction

The complexity of depression lies in its multifactorial etiology, which

encompasses genetic, biochemical, environmental, and psychosocial factors [1]. 

Cancer patients often experience depressive moods due to prolonged physical 

suffering and psychological stress, which can develop into depression in severe cases. 

This is not only due to concerns about the prognosis of survival, but also because some 

pharmacological treatments can lead to the onset of depression [2,3]. Tramadol, as a 

synthetic opioid analgesic, is widely used in pain management. However, its impact 

CITATION 

Chen K, Wu H, Fang Y. Beyond 

pain: The surprising connection 

between tramadol and depression. 

Psycho-Oncologie. 2025; 19(1): 

3628. 

https://doi.org/10.18282/po3628 

ARTICLE INFO 

Received: 26 September 2024 

Accepted: 31 October 2024 

Available online: 10 January 2025 

COPYRIGHT 

Copyright © 2025 by author(s). 

Psycho-Oncologie is published by 

PiscoMed Publishing Pte. Ltd. This 

work is licensed under the Creative 

Commons Attribution (CC BY) 

license. 

https://creativecommons.org/licenses/

by/4.0/ 

146



Psycho-Oncologie 2025, 19(1), 3628. 

on mood and mental health, as well as its relationship with depression, has not yet 

been fully elucidated [4]. Studies have shown that patients with chronic pain who 

switch to larger doses of slow-release tramadol can achieve significantly better pain 

relief in a short period of time, safely and without serious adverse effects [5]. 

Tramadol exerts its analgesic effects by acting on the μ-opioid receptors in the 

central nervous system and the noradrenergic/serotonergic systems. This dual 

mechanism of action may have profound implications for mood regulation [6]. Some 

studies indicate that opioids may affect the brain’s reward system and stress response, 

both of which are closely related to the pathophysiological mechanisms of depression 

[7,8]. Furthermore, the serotonin reuptake inhibition effect of tramadol may lead to 

mood fluctuations or exacerbation of depressive symptoms in certain individuals 

[9,10]. 

Although research has begun to explore the relationship between opioid drugs 

and mental health crises, there is still a lack of in-depth understanding of how tramadol 

affects the neurobiological pathways of depression and whether this relationship is 

universal. This study aims to investigate the potential link between tramadol exposure 

and depression through comprehensive analysis and Mendelian randomization 

methods. 

Pharmacovigilance, as a critical tool for monitoring drug safety, identifies 

potential risks in drug use by collecting and analyzing Adverse Event Reports (AERs). 

This method provides real-time data, assisting regulatory agencies and healthcare 

professionals in promptly detecting and responding to safety issues. However, the 

limitation of pharmacovigilance data lies in the difficulty of establishing causality, 

especially when dealing with confounding factors and reverse causality [11]. 

Mendelian Randomization (MR) offers a pathway to assess the causal 

relationship between exposure and outcome by utilizing genetic variants as 

instrumental variables. The advantage of the MR method lies in its ability to mimic 

randomized controlled trials, thereby reducing the biases inherent in traditional 

observational studies and providing a more solid foundation for causal inference [12]. 

In this study, we have combined the real-time monitoring advantages of 

pharmacovigilance data with the causal inference capabilities of the Mendelian 

randomization method to explore the relationship between the use of Tramadol and 

depression. By analyzing reports from the FDA Adverse Event Reporting System 

(FAERS) database, we have been able to identify an association between the use of 

Tramadol and reports of depression. Furthermore, through MR analysis, we attempt 

to verify whether this association is causal and explore its potential biological 

mechanisms [13]. 

The findings of this study not only provide significant safety considerations for 

the clinical use of Tramadol but also offer new perspectives for future research to 

further explore the role of Tramadol in the treatment and management of depression. 

Future research should delve into the impact of Tramadol on the neurotransmitter 

system and its efficacy and safety among different subpopulations of patients with 

depression, thereby providing more personalized and safe strategies for the 

pharmacological treatment of patients with depression. 
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2. Materials and methods

2.1. Data source 

Publicly available FAERS database (It has been updated quarterly since the first 

quarter of 2004). The data extracted in this study covers all the data in ASCII packets 

from Q1 2004 to Q1 2023 (77 quarters), and is cleaned and analyzed in SAS 9.4 

software. 

Depression data was pulled from The EBI database. The dataset contained ncase: 

27,568; ncontrol: 457,030 and was collected in 2021. Tramadol was pulled from The 

UKbiobank database. The dataset contained ncase: 3724; ncontrol: 333,435 and was 

collected in 2017. Codeine was pulled from The UKbiobank database. The dataset 

contained ncase: 2423; ncontrol: 460,510 and was collected in 2018. Morphine was 

pulled from The UKbiobank database. The dataset contained ncase: 194; ncontrol: 

336,965 and was collected in 2017. Validation data: Tramadol was pulled from The 

UKbiobank database. The dataset contained ncase: 5106; ncontrol: 457,827 and was 

collected in 2018. Depressive symptoms was pulled from The Social Science Genetic 

Association Consortium (SSGAC)database. It was collected in 2016. Major 

Depressive Disorder as pulled from The EBI database. database. It was collected in 

2017 (Table 1). 

Table 1. Data source. 

Name Year Collection Sample size Population Sex Database 

Depression 2021 484,598 European Males and Females EBI database 

Tramadol 2017 337,159 European Males and Females UKbiobank 

Codeine 2018 462,933 European Males and Females UKbiobank 

Morphine 2017 337,159 European Males and Females UKbiobank 

Tramadol 2018 462,933 European Males and Females UKbiobank 

Depressive symptoms 2016 161,460 European Males and Females Social Science Genetic Association Consortium 

Major Depressive Disorder 2017 173,005 European Males and Females EBI database 

2.2. Data processing 

In the methodology section of this study, we implemented the following steps to 

ensure the accuracy and standardization of the data: Initially, we selected the key fields 

PRIMARYID, CASEID, and FDA_DT from the DEMO table for data preprocessing, 

following the method recommended by the FDA’s official website. We then sorted 

these data by CASEID to effectively organize all reports related to the same case. 

Subsequently, within each case, we further sorted the reports by FDA_DT to retain the 

most recent reports for each case, ensuring the timeliness of the data. Furthermore, for 

reports with the same CASEID and FDA_DT, we filtered based on the size of 

PRIMARYID, choosing to retain the report with the largest PRIMARYID value to 

ensure the completeness and detail of the selected report. To further ensure the 

standardization of the data, we adapted and classified the terminology in the reports 

according to the latest edition of the MedDRA dictionary, accommodating the 

biannual update cycle of the MedDRA dictionary [14]. 
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2.3. Disproportionate analysis method 

Descriptive statistics were used to show AE reported for Tramadol and 

depression. In our investigative study, a disproportionate analysis applied to 

pharmacovigilance studies was performed to generate a potential signal between 

atorvastatin and adverse event reactions (ADR).There are four main 

methods(Reporting Odds Ratio(ROR),Proportional Reporting Ratio(PRR),and 

BCPNN To evaluate the relationship between Tramadol and depression [15–17]. 

2.4. Mendelian randomisation study 

According to Mendelian randomisation theory, instrumental variables must 

satisfy the following three assumptions: 1) Instrumental variables must be strongly 

correlated with exposure factors (correlation hypothesis). 2) Instrumental variables are 

independent of confounding factors affecting expose-outcome (independence 

hypothesis). 3) Instrumental variables can only influence the occurrence of results 

through “exposure” factors, but not through other means (exclusivity hypothesis). The 

“TwoSampleMR” package for R software was used for MR data analysis, using 

methods such as inverse-variance weighting (The IVW method combines the 

influence of multiple genetic variants on the results by reverse-variance weighting the 

effect size of each genetic variant to obtain an estimate of causality). MR Egger (The 

MR Egger method provides a tool for assessing causality by linear regression of the 

effect of exposure on outcomes while taking into account possible horizontal diversity.) 

and weighted median (It estimates causal effects by considering the weight of each 

independent instrumental variable, providing a more robust estimate when 

heterogeneous or incomplete instrumental variables are present). Inverse-weighted 

variance analysis was used to determine the causal relationship between exposure 

factors and results [18–20]. MR-Egger and inverse variance-weighted functions in 

Cochran’s Q test were used to assess heterogeneity among the study samples, and P > 

0.05 was taken to indicate non-heterogeneity. Horizontal pleiotropy was analysed 

using the “mr_pleiotropy_test” function of the R package of the same name, and P > 

0.05 was taken to indicate the absence of horizontal pleiotropy. When selecting the 

instrumental variables, we used tools such as SNiPA to exclude SNPs that might 

exhibit horizontal pleiotropy, ensuring the robustness of the instrumental variables 

used in the analysis [21]. Further, I conducted multivariate Mendelian randomization 

analysis of tramadol and chronic pain and depression. 

3. Results

3.1. Descriptive results of pharmacovigilance analysis 

In this study, we conducted a comprehensive analysis of adverse events of 

tramadol to evaluate its safety in clinical use. Based on FDA pharmacovigilance data, 

we found that mental disorders were the most frequently reported adverse events, 

accounting for 19.32% of all adverse events. It was followed by neurological diseases 

at 14.57%, while general diseases and administration site conditions came in third at 

13.64%. Injuries, poisoning and surgical complications were also common, 

accounting for 12.81%. In addition, gastrointestinal diseases accounted for 7.49% of 
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the fifth. Other adverse events, such as respiratory diseases, musculoskeletal and 

connective tissue diseases, skin and subcutaneous tissue diseases, and heart disease, 

although relatively small, are still of concern. These data highlight the importance of 

close monitoring of patients during tramadol treatment to ensure timely identification 

and management of potential adverse events (Table 2). 

Table 2. Tramadol-induced adverse drug reactions by system organ class (SOC) statistics. 

SOC N Proportion (%) 

Psychiatric disorders 21,873 19.32 

Nervous system disorders 16,496 14.57 

General disorders and administration site conditions 15,447 13.64 

Injury, poisoning and procedural complications 14,502 12.81 

Gastrointestinal disorders 8485 7.49 

Respiratory, thoracic and mediastinal disorders 4572 4.04 

Investigations 4045 3.57 

Musculoskeletal and connective tissue disorders 3795 3.35 

Skin and subcutaneous tissue disorders 3494 3.09 

Cardiac disorders 3187 2.82 

Metabolism and nutrition disorders 2203 1.95 

Vascular disorders 1983 1.75 

Immune system disorders 1707 1.51 

Renal and urinary disorders 1625 1.44 

Eye disorders 1604 1.42 

Infections and infestations 1524 1.35 

Social circumstances 1310 1.16 

Hepatobiliary disorders 1109 0.98 

Blood and lymphatic system disorders 765 0.68 

Surgical and medical procedures 762 0.67 

Ear and labyrinth disorders 711 0.63 

Product issues 494 0.44 

Congenital, familial and genetic disorders 318 0.28 

Endocrine disorders 316 0.28 

Neoplasms benign, malignant and unspecified (incl cysts and polyps) 312 0.28 

Pregnancy, puerperium and perinatal conditions 309 0.27 

Reproductive system and breast disorders 264 0.23 

At the PT level, drug Dependence was the most common adverse event at 3.64%, 

with 4119 cases reported, underscoring the risk that tramadol could lead to dependence 

in patients. This was followed by Toxicity to various agents (2.47%), involving 2797 

cases reported, which may be related to factors such as drug dose, individual 

differences or drug formulation. 

Overdose and Drug dependence were also significant safety concerns in tramadol 

use, ranking third and fourth at 2.31% and 2.23%, respectively. Nausea and Vomiting, 

the most common adverse effects of tramadol, ranked sixth and seventh with rates of 
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1.63% and 1.49%, respectively. Death was the most serious adverse event, accounting 

for 1.5%, with 1,697 reported, a reminder that Tramadol use must be carefully 

monitored for potentially fatal risks. 

It is worth noting that Completed suicide and Intentional overdose, although 

relatively small in number, are not negligible in severity, accounting for 1.05% and 

0.9%, respectively. This suggests that we need to evaluate the mental health status of 

patients before prescribing tramadol (Table 3). 

Table 3. Tramadol-induced adverse reactions with PT level statistics. 

PT N Proportion (%) 

Dependence 4119 3.64 

Toxicity to various agents 2797 2.47 

Overdose 2611 2.31 

Drug dependence 2523 2.23 

Drug abuse 2157 1.91 

Nausea 1842 1.63 

Death 1697 1.5 

Vomiting 1690 1.49 

Seizure 1566 1.38 

Drug ineffective 1550 1.37 

Drug interaction 1495 1.32 

Somnolence 1353 1.2 

Completed suicide 1190 1.05 

Dizziness 1173 1.04 

Confusional state 1144 1.01 

Pain 1044 0.92 

Drug hypersensitivity 1026 0.91 

Intentional overdose 1014 0.9 

Headache 942 0.83 

Intentional product misuse 841 0.74 

In our pharmacovigilance analysis of tramadol, we paid special attention to its 

association with depression. The data showed that tramadol was associated with 

depression with a reported ratio (ROR) of 1.34, with a statistically significant 95% 

confidence interval (1.25–1.44), indicating a positive association between tramadol 

use and depression reports. This finding is also supported by the Proportional 

Reporting Ratio (PRR), which has a value of 1.34 and a 95% confidence interval of 

1.26–1.43. The values of the information component (IC) and expected information 

component (EIC) further provide information and expected values about this 

correlation (Table 4). 
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Table 4. Statistical analysis of the association between tramadol use and reported 

adverse events. 

ROR (95%Ci) PRR (95%Ci) IC (95%Ci) EIC 

TRAMADOL 1.34 (1.26–1.44) 1.34 (1.26–1.43) 0.42 (0.32–0.52) 0.42 

In our analysis of the demographics of tramadol reports, we noted that the reports 

of patients with depression had the following characteristics: The age range of patients 

with depression reported in the reports was broad, but concentrated in the adult 

population, many of whom were 65 years of age and older. In terms of gender, the 

higher proportion of female patients may be related to the fact that women are more 

likely to seek medical help and the level of social awareness of women’s mental health 

issues. The weight information mentioned in the report shows that the weight of 

patients is mostly in the normal to overweight range, which may be related to the 

lifestyle habits of depressed patients or the impact of the disease itself. In terms of 

occupation, reporters included consumers, pharmacists, physicians, and other health 

professionals, indicating that the use of tramadol and its impact on the treatment of 

depression are of concern to all sectors of society. 

In addition, the severity of the report was labeled “severe,” which may mean that 

there may be some risk in tramadol treatment that requires strict monitoring by a 

medical professional. The wide range of countries covered by the report, including 

North America, Europe and Asia, shows that tramadol is widely used as a 

pharmaceutical product on a global scale. In terms of indications, many reports 

indicate that the indications for product use are unclear, which may indicate that there 

is off-label use in practical applications or that patients do not use strictly according 

to medical instructions (Table 5). 

Table 5. Demographic information. 

N (%) 

Gender 

Female 401 (49.57) 

Male 355 (43.88) 

Not Specified 53 (6.55) 

Age 

<18 (%) 9 (1.11) 

18–44 (%) 124 (15.33) 

45–64 (%) 137 (16.93) 

65–74 (%) 29 (3.58) 

≥75 (%) 31 (3.83) 

NotSpecified (%) 479 (59.21) 

Age (quantitative) 

N (Missing) 330 (479) 

Mean (SD) 48.76 (17.28) 

Median (Q1, Q3) 50.00 (33.00,60.00) 

Min, Max 13.00, 85.00 
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Table 5. (Continued). 

N (%) 

Reporter 

Consumer 500 (61.80) 

Lawyer 34 (4.20) 

Not Specified 53 (6.55) 

Other health-professional 70 (8.65) 

Pharmacist 81 (10.01) 

Physician 71 (8.78) 

Reporting Country 

United States of America 387 (47.84) 

Canada 142 (17.55) 

United Kiongdom 109 (13.47) 

France 63 (7.79) 

Sweden 15 (1.85) 

Serious report 

Serious 774 (95.67) 

Non-Serious 35 (4.33) 

outcome 

Life-Threatening 34 (4.20) 

Hospitalization - Initial or Prolonged 146 (18.05) 

Disability 56 (6.92) 

Death 31 (3.83) 

Congenital Anomaly 9 (1.11) 

Required Intervention to Prevent Permanent Impairment/Damage 4 (0.49) 

Other 706 (87.27) 

Time of adverse events - date of medication (days) segment 

0–30 d 48 (5.93) 

31–60 d 3 (0.37) 

61–90 d 6 (0.74) 

91–120 d 0 (0.00) 

121–150 d 0 (0.00) 

151–180 d 1 (0.12) 

181–360 d 5 (0.62) 

>360 d 26 (3.21) 

Miss (%) 720 (89.00) 

Time of adverse Event - Date of medication (days) 

N (Missing) 89 (720) 

Mean (SD) 390.69(724.66) 

Median (Q1, Q3) 18.00(0.00,521.00) 
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The line breaks for the reporting year are shown in Figure 1 below, which shows 

an upward trend, showing the highest number of reports in 2023. It is most common 

at 0–30 days (48[5.93%]) 

Figure 1. The broken line of the reporting year (tramadol and depression). 

3.2. Mendelian randomisation analysis of tramadol and depression 

In this study, we used Mendelian randomization to explore the relationship 

between tramadol exposure and depression. The P value of IVW method was 0.01, 

which was less than the significance threshold of 0.05, indicating a significant positive 

correlation between tramadol exposure and depression. In addition, the directionality 

of MR Egger (OR = 1.36) and weighted median (OR = 1.03) method is consistent with 

that of IVW method (OR = 1.29), showing a trend of positive correlation. In our study, 

we employed Mendelian randomization to explore the potential association between 

codeine exposure and depression. The p-value obtained from the IVW method was 

0.24, surpassing the conventional significance threshold of 0.05, suggesting no 

significant relationship between codeine exposure and depression. Similarly, when 

examining the relationship between morphine exposure and depression, the IVW 

method yielded a p-value of 0.70, which is also above the 0.05 threshold, indicating 

no significant correlation in this case either. Thus, our findings indicate that there is 

no significant link between either codeine or morphine exposure and depression based 

on the IVW (Figure 2). 
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Figure 2. Mendelian randomized of forest map (A: tramadol, B: codeine and C: morphine). 

Cochran’s Q test results of Tramadol, Codeine and Morphine-Depression data 

were as follows: MR-Egger (P > 0.05) and inverse variance-weighted (P > 0.05). It 

can be seen that there is no heterogeneity in our data, and the results have good stability. 

Our horizontal multi-effect analysis results were not statistically significant, with P > 

0.05 (Table 6). 

The scatter plots, leave-one-out sensitivity analyses, and forest of MR analyses 

for Tramadol Codeine, Morphine and Depression shown in Figure A1 in Appendix. 
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Table 6. Pleiotropy test of mendelian randomization. 

Heterogene-test Pleiotropy-test 

MR Egger IVW MR Egger 

Q Q_df Q_pval Q Q_df Q_pval intercept SE pval 

Tramadol on Depression 20.6 16 0.19 20.71 17 0.24 0.00 0.00 0.78 

Codeine on Depression 

Depression 
6.86 4 0.14 7.099 5 0.21 0.00 0.00 0.73 

Morphine on Depression 75.6 76 0.49 79.14 77 0.41 0.00 0.00 0.06 

3.3. Mendelian randomisation analysis of tramadol and 

depression(verification) 

Cochran’s Q test results data were as follows: MR-Egger (P > 0.05) and inverse 

variance-weighted (P > 0.05). It can be seen that there is no heterogeneity in our data, 

and the results have good stability. Our horizontal multi-effect analysis results were 

not statistically significant, with P > 0.05 (Tramadol -Depressive symptoms). 

Cochran’s Q test results data were as follows: MR-Egger (P > 0.05) and inverse 

variance-weighted (P > 0.05). there is no heterogeneity in our data, and the results 

have good stability. Our horizontal multi-effect analysis results were not statistically 

significant, with P > 0.05. (tramadol -Major Depressive Disorder) (Table 7). 

Table 7. Pleiotropy test of mendelian randomization(verification). 

Heterogene-test Pleiotropy-test 

MR Egger IVW MR Egger 

Q Q_df Q_pval Q Q_df Q_pval intercept SE pval 

Tramadol on Depressive symptoms 8.20 10 0.61 8.94 11 0.63 0.00 0.01 0.41 

Tramadol on Major Depressive Disorder 8.56 16 0.93 9.12 17 0.94 0.00 0.00 0.46 

In the validation data, we used Mendelian randomization to explore the 

relationship between tramadol exposure and Depressive symptoms- Major Depressive 

Disorder. The P value of IVW (tramadol-epressive symptoms: IVW: OR = 8.52 (1.07–

67.81) P = 0.04) and IVW (tramadol-Major Depressive Disorder. IVW: OR = 1.36 

(1.08–1.70) P = 0.01) method was less than the significance threshold of 0.05, 

indicating a significant positive correlation between tramadol exposure and depression. 

In addition, the directionality of MR Egger and weighted median method is consistent 

with that of IVW method, showing a trend of positive correlation (Figure 3). 

156



Psycho-Oncologie 2025, 19(1), 3628. 

Figure 3. Validation of tramadol effects on depressive symptoms and major 

depressive disorder using MR methods (A: tramadol on depressive symptoms, B: 

tramadol on major depressive disorder multivariate mendelian randomization 

analysis of tramadol and chronic pain and depression). 

The combination of multi-factor Mendelian randomization is as follows: We 

found that Tramadol treatment (in the context of chronic pain) was associated with a 

higher odds ratio (OR = 1.32, 95% CI: 1.15–1.50) with a P value of 0.01, indicating 

statistical significance. This side verifies our results (Figure 4). 

Figure 4. Multivariate mendelian randomization (tramadol and General pain for 3+ 

months pain and depression). 

4. Discussion

Depression is a global health issue that affects the quality of life for millions of

individuals. With the increasing pressures of modern society and shifts in lifestyle, the 

incidence of depression is on an upward trajectory [22]. Drug-induced depression is 

also coming into the public eye Particularly, certain medications, including some 

analgesics used in cancer treatment, are suspected of potentially being associated with 

the development or exacerbation of depressive symptoms. However, the mechanisms 

by which these drugs influence mood and mental health, and their relationship to 

depression, have not been fully elucidated [23]. In the context of cancer treatment, the 

use of certain medications, including analgesics, may inadvertently contribute to the 
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emergence or worsening of depressive symptoms. The complex interplay between the 

physiological effects of cancer therapies and the psychological burden of the disease 

can create a challenging landscape for patients. The analgesics administered to manage 

pain associated with cancer can sometimes have unintended emotional side effects, 

including the potential to trigger or intensify depressive states [24]. 

Tramadol acts as an opioid with a dual analgesic effect and can be used to treat 

moderate to severe pain, including pain management in cancer patients [25]. However, 

tramadol needs to be used with caution because it may increase the risk of seizures, 

and at high doses its efficacy may be lower than other opioid analgesics, such as 

morphine [26]. In addition, the interaction of tramadol with other drugs can lead to 

serotonin syndrome, especially when combined with serotonin or monoamine oxidase 

inhibitors [27]. 

There is a complex relationship between cancer, tramadol and depression [28]. 

Depression is common in cancer patients due to long-term physical pain and 

psychological stress, and may develop into depression in severe cases [29]. Depression 

not only affects a person’s mood, but may also impact their physiology, including 

sleep quality, appetite, and interest in daily activities, and in severe cases, it may even 

lead to suicidal thoughts. During treatment for cancer, patients may experience 

symptoms such as persistent sadness, emotion-induced behavioral disorders, loss of 

interest, and disruption of sleep and eating patterns, all of which are signs of depression 

[30]. 

Tramadol, as a synthetic opioid analgesic, is widely used in pain management. 

However, its effects on mood and mental health, as well as its relationship with 

depression, are the focus of current research. A comprehensive analysis of data from 

the FAERS database, EBI database, and UK Biobank database found a significant 

positive association between tramadol use and reports of depression.  

Pharmacovigilance data provide us with real-time monitoring of adverse events 

in tramadol use, but there are limitations, such as difficulties in determining causality 

and the influence of confounding factors. The Mendelian randomization method 

provides us with a way to assess the causal relationship between tramadol exposure 

and depression by using genetic variation as an instrumental variable. In this study, 

the P-value of the IVW method was 0.01406, which was less than the significance 

threshold of 0.05, indicating a significant positive correlation between tramadol 

exposure and depression. At the same time, our comparative analysis of the risk of 

depression between tramadol and other opioids found that tramadol was more 

associated with depression risk than other opioids. This finding suggests that tramadol 

may influence mood regulation and the development of depression through pathways 

such as affecting neurotransmitter systems, stress hormone levels, or neuroplasticity. 

Tramadol, a centrally acting opioid, exerts its analgesic effect primarily through 

the activation of μ-opioid receptors and by inhibiting the reuptake of norepinephrine 

and 5-hydroxytryptamine (5-HT). This unique dual mechanism endows tramadol with 

potential mood-regulating properties that differ from those of other opioids. Notably, 

tramadol’s inhibition of 5-HT reuptake, a feature not commonly observed with other 

opioids, may directly impact depressive symptoms by increasing synaptic 5-HT levels, 

thereby influencing mood and emotional state [31,32]. Moreover, tramadol’s 

activation of the mu-opioid receptor can influence the brain’s reward system, leading 
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to alterations in dopamine levels, which are crucial in the pathogenesis of depression 

[33,34]. The interplay between tramadol’s effects on neurotransmitters and its 

regulation of the norepinephrine/serotonin system can significantly affect mood and 

stress responses [35]. While the inhibition of serotonin reuptake might induce mood 

swings or worsen depressive symptoms in some individuals, changes in 

norepinephrine levels can also modulate the stress response and mood regulation. 

Chronic or high-dose use of tramadol may also impact neuroplasticity, which 

involves the formation and reorganization of neuronal connections [36,37]. Such 

neuroplastic changes could be linked to the alterations in neural structure and function 

observed in depression. Additionally, tramadol’s use may alter the secretion of stress 

hormones, such as cortisol, with chronic elevations potentially contributing to the 

development or exacerbation of depressive symptoms [38]. Lastly, tramadol’s 

complex interactions within the neurotransmitter system can disrupt the overall 

balance of neurotransmitters, affecting their synthesis, release, reuptake, or 

metabolism [39]. This imbalance can have significant consequences for emotional 

states, further highlighting the intricate relationship between tramadol’s 

pharmacological actions and its impact on mood regulation. Tramadol, as an analgesic 

with a dual mechanism of action, provides an effective treatment option for pain relief 

in cancer patients by partially activating opioid receptors as well as inhibiting the 

reuptake of serotonin and norepinephrine. However, its use is also accompanied by a 

range of emotional side effects, especially worsening of depressive symptoms, which 

cannot be ignored in clinical practice. 

Our analysis points out that long-term use of tramadol may lead to dependence 

in patients, and symptoms such as anxiety and irritability that accompany withdrawal 

may be confused with depression. In addition, tramadol’s direct effects on the 

serotonin system may interfere with emotional regulation, which in turn affects 

patients’ mental health. Notably, individual genetic polymorphisms play a key role in 

tramadol metabolism, which can lead to differences in how different patients respond 

to the drug, increasing the risk of mood side effects. 

In clinical applications, we must weigh the analgesic effects of tramadol against 

its emotional side effects to provide patients with an individualized treatment plan. At 

the same time, given tramadol’s potential interactions with other drugs, especially 

those that also affect the serotonin system, doctors should be extra cautious when 

prescribing. In addition, psychosocial support plays an important role in the overall 

treatment of cancer patients, and psychotherapy and lifestyle adjustments may help 

alleviate emotional problems caused by medication. 

This study reveals a potential link between tramadol and depression, especially 

when compared to other opioids. These findings have important implications for 

clinical practice, as they may require reevaluation of tramadol’s use in pain 

management. The findings also suggest that the use of tramadol may need to be 

reevaluated compared to existing clinical guidelines to ensure patient safety and 

reduce potential depression risk. In addition, the study points to differences in 

prescribing practices that exist across healthcare systems, highlighting the importance 

of physician education and decision support tools to promote more consistent and 

personalized pain management strategies. Future studies should continue to explore 
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the long-term effects of tramadol and assess the heterogeneity of depression risk in 

different patient populations to further guide clinical practice and optimize patient care. 

Although this study provides evidence of an association between tramadol and 

depression, there are some limitations. As the FAERS database is a system that relies 

on self-reported information, the quality of FAERS data may vary depending on the 

expertise of the reporter and differences in reporting standards, which may affect the 

accuracy of the results. In addition, confounding factors that are difficult to control in 

the FAERS database, such as drug dose, duration of use, comorbidities, concomitant 

drugs, and disease type, may have an impact on the evaluation of adverse events. 

Chronic pain conditions are common causes of tramadol prescribing, and these 

conditions are often comorbidities with mental health disorders, including depression. 

This association may suggest that patients treated with tramadol may already be 

predisposed to depression, independent of their medication. While our 

pharmacovigilance data found a significant association between tramadol exposure 

and depression, it did not establish causation. However, the underlying pre-existing 

psychosocial problems of the patients involved may be a confounding factor that may 

have contributed to the observed association. In order to establish the causal 

relationship better, we introduce Mendelian randomization method to clarify the 

causal relationship. There is inevitably a degree of sample overlap in our analytical 

data sets, and we have taken steps to minimize its potential impact on our results. 

Sample overlap can lead to bias in MR Estimates, especially when the genetic 

association with risk factors is not strong. To assess this potential bias, we performed 

additional sensitivity analyses, including MR-Egger and inverse variance-weighted 

functions in Cochran’s Q test and leave-one-out, in interpreting our results, we 

carefully considered the possible effects of sample overlap. While the results of our 

analysis support the possibility that tramadol may contribute to depression, we suggest 

that the potential impact of sample overlap should be considered when applying these 

findings to other populations or Settings. We also used different datasets to validate 

depression-related results to enhance the validity of our findings. 

the population in this study was limited to Europeans, lacking ethnical diversity. 

Our subsequent study will encompass a broader population.  

Our findings have important implications for clinicians considering patient 

mental health when using tramadol to treat pain. Tramadol may need to be used with 

more caution, especially in patients with known or suspected depression. In addition, 

these findings highlight the need to develop new pain treatments that provide pain 

relief without increasing the risk of mental health problems. 

On a societal level, our findings alert policymakers and public health officials to 

the potential consequences of tramadol use and promote education and preventive 

measures for the safe use of these drugs. 

In conclusion, the use of tramadol needs to be carefully evaluated while 

considering its possible effects on depressive symptoms. Future research and clinical 

practice should continue to explore the best ways to balance pain management and 

mental health. 
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5. Conclusion

Taken together, the results of this study suggest that tramadol use may be

associated with the development of depression, which provides an important safety 

consideration for clinicians when prescribing tramadol. At the same time, this 

underscores the importance of future research to explore the role of tramadol in the 

treatment of depression and the need to optimize strategies for its use in different 

populations. Further research will contribute to a deeper understanding of tramadol’s 

impact on mood regulation and its potential use in the treatment of depression. 
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FAERS FDA Adverse Event Reporting System 

ROR Reporting Odds Ratio 
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IVW Inverse Variance Weighting 

AERs Adverse Event Reports 
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SSGAC Social Science Genetic Association Consortium 

EBI European Bioinformatics Institute 

SNPs Single Nucleotide Polymorphisms 
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Appendix 

Figure A1. Mendelian randomized association between Tramadol, Codeine, Morphine and Depression (Tramadol: A: 

Scatter diagram, B: Leave-one-out and C: Funnel plot, Codeine: D: Scatter diagram, E: Leave-one-out and F: Funnel 

plot, Morphine: G: Scatter diagram, H: Leave-one-out and I: Funnel plot). 
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Abstract: This research investigated the influence of mental resilience and emotional support 

of family members on the rehabilitation outcomes of patients with benign tumors in China. The 

study investigated 100 patients and separated them into (50 for the control group and 50 for the 

Experimental group) across many Chinese hospitals, with patients undergoing rehabilitation 

for benign tumors. The research employed SPSS analytical software, focusing on four key 

variables, including mental resilience, family emotional support, physical recuperation, and 

psychological wellness. The Connor-Davidson Resilience Scale (CD-RISC) was used to 

examine mental resilience, while the Family Support Scale was used to assess emotional 

support in the family. Physical recuperation was assessed using medical records and 

rehabilitation progress reports. The findings show substantial correlations between significant 

levels of mental resilience and higher physical recovery as well as psychological well-being. 

Similarly, significant family emotional support has been related to better physical and 

psychological outcomes. A regression analysis revealed that mental resilience and family 

emotional support collectively account for a significant portion of the variation in physical 

recovery and psychological well-being among patients. The outcomes affirms that 

psychological resilience and family emotional support contribute to the rehabilitation of benign 

tumor patients in China. 

Keywords: benign tumor rehabilitation; mental resilience; family support; statistical analysis; 

China 

1. Introduction

The entire family and social network are impacted by a cancer diagnosis and

treatment, which causes psychological discomfort for caregivers who encounter 

pressures at various phases of the illness [1]. Cognitive, emotional, behavioural and 

physical deficits are frequent. A Tumor patient’s functional status is the main source 

of stress, and more physical impairment is linked to a lower quality of psychological 

well-being [2,3]. Depending on how caregivers perceive social support, functional 

status has varying effects on their psychological health. The provided associations 

between functional impairment domains and caregiver’s psychological well-being, as 

well as any potential moderating effects of social supports [4]. Patients with benign 

tumours must ensure a taxing rehabilitation producer that calls for strong mental and 

emotional fortitude in addition to full physical recovery. Even if they are not malignant, 

benign tumours might require surgery, which can be extremely stressful mentally 

because of the unknowns and the risks involved [5]. Returning to mental toughness 

CITATION 

Zeng Q, Yuan S, Guo C. Impact of 

family support and mental resilience 

on benign tumor rehabilitation in 

Chinese patients. Psycho-Oncologie. 

2025; 19(1): 3659. 

https://doi.org/10.18282/po3659 

ARTICLE INFO 

Received: 6 June 2024 

Accepted: 12 December 2024 

Available online: 26 February 2025 

COPYRIGHT 

Copyright © 2025 by author(s). 

Psycho-Oncologie is published by 

PiscoMed Publishing Pte. Ltd. This 

work is licensed under the Creative 

Commons Attribution (CC BY) 

license. 

https://creativecommons.org/licenses/

by/4.0/ 

165



Psycho-Oncologie 2025, 19(1), 3659. 

and getting emotional support from family members are crucial steps in recovering in 

this instance. 

Patients in rehabilitation must be mentally flexible, meaning they must be able to 

handle stress, trauma, and misfortune. It impairs their capacity to deal with the course 

of treatment, accept the diagnosis, and hold out hope for an immediate recovery [6,7]. 

Building mental strength is facilitated by several components, such as support for their 

surroundings, psychological support, and specific methods of coping. A vital part of 

these stimulating surroundings is family support [8]. Families and the general health 

of the group are highly valued, sometimes more than just personal freedom. The 

traditional setting emphasizes essential support from relatives is to the recovery 

process [9]. Family members’ emotional encouragement could give patients the drive, 

confidence, and sense of security that are critical to psychological health. Family 

members usually help with everyday care, go with patients to doctor’s visits, and 

provide comfort when situations are difficult [10]. Strong family support has been 

associated with investigations into better mental health outcomes and a quicker 

recovery for patients. By lowering stress, anxiety, and sadness, the support could 

improve every aspect of life [11]. Additionally, group strategies for coping can 

develop patients’ endurance and provide a healing atmosphere. By recognizing and 

enhancing these factors, techniques for rehabilitation can be improved, improving 

patients’ quality of life and treatment outcomes [12]. The identification and 

management of tumors, whether benign or malignant, entail considerable 

psychological issues for the patients, their careers, and their supporters. It shows that 

caregivers also feel distressed as they accompany the patients through the illness and 

develop several aspects, including cognitive-emotional-behavioral- physical [13–15]. 

The functional status of tumor patients impacts the psychological health of the 

caregivers, which in turn is determined by the support systems available. Patients with 

tumors need rehabilitation as it affects their physical, psychological, and emotional 

state. It intends to enhance the patient’s functional status, their methods of dealing 

with their condition, and the encouragement of both the patient and the care provider 

[16]. Rehabilitation involves exercises, psychotherapy, and support that depend on the 

client’s requirements. Such programs focus on helping patients with physical therapy, 

building their mental fortitude, and coping with a benign tumor. 

There are severe psychological consequences associated with the diagnosis and 

treatment of tumors, including the benign ones, affecting not only the diseased person 

but also his or her family members and other related individuals [17]. The 

psychological impact of caregiving can be immense due to stress, which is evident in 

the stages of the illness, presenting with cognitive, emotional, behavioral, and physical 

problems. Another area of concern for tumor patients is functional status, which tends 

to reflect lower psychological well-being when the degree of physical disability is 

higher. In this case, the degree of social support available to the caregivers is critical 

in determining this impact on their psychological health [18]. This study aimed to 

address if rehabilitation of patients with benign tumors puts the patient through a 

rigorous process of reformation that demands a lot of physical, mental, and even 

emotional strength. It should, therefore, be understood that the presence of benign 

tumors does not negate the need for surgery, and thus, the potential for stress becomes 

significant enough to require adequate support and strength for rehabilitation to occur. 
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Stress, trauma, and uncertainty are learned experiences that patients in rehabilitation 

must overcome; therefore, mental resilience and support from family members are 

vital. 

Objective of the study: This study intends to assess the impact of a rehabilitation 

patient maintenance program that integrates psycho-educational strategies with 

training in coping and communication skills on the subsequent results for patients’ 

family caregivers who have benign tumors: psychological distress (Initial outcome), 

caregiving coping style, social support burden, and quality of life. The study will also 

include a qualitative component that will record family caregivers’ perceptions of the 

experiment value and how it affected the experiment group’s psychological discomfort. 

The rest of the paper is divided into the following sections. The objective-based 

related works were demonstrated in section 2. The collection of material and methods 

were denoted in section 3. The result analysis was performed in section 4. The 

discussion of the paper is denoted in section 5. The paper was concluded in section 6. 

2. Related works

Patients with primary brain tumors, both malignant and non-malignant, had their

pre- and postoperative functions compared [19]. While the groups’ functional 

condition and gait efficiency were comparable, there were greater incidences of 

paresis and paralysis in the group with malignant tumors. Patients with malignant 

tumors had poor ADL performance upon discharge, independence, and overall health. 

Rehabilitation or the length of hospital stay (LOS) was unaffected by worse functional 

results. According to the study, patients’ expectations should be appropriately 

managed, particularly for those who have benign tumors. The study looked at adult 

patients’ chances of oral rehabilitation indicating high chances of survival. According 

to the results, around the implanted fixtures, there was no discomfort, peri-implant 

infection, implant movement, or radiolucency. There was no bone resorption around 

the fasteners in the orthopantogramic and cone beam computed tomography (CBCT) 

images. Except for one patient who was dissatisfied in both practical and cosmetic 

aspects, all patients were happy with their face shape. The study comes to the great 

conclusion that one of the best methods for oral rehabilitation following cystic or 

tumor ablation is to put dental fittings in the lower jaw. The increased neurological 

degeneration, motor dysfunction, cognitive decline, emotional problems, headaches, 

and dysphagia associated with brain tumors are drawing attention in cancer 

rehabilitation [20]. Functional impairment must be treated with a customized 

interdisciplinary intervention. A patient with a left lateral ventricle tumor who was 21 

years old complained of headaches, nausea, and blurred vision. The neurological state 

cleared up following surgery, and was admitted to the Neuromuscular Rehabilitation 

Central Division. Functional assessments revealed remitted aphasia and training in 

self-supporting walking. The symptoms and quality of life were enhanced by drug 

therapy, neurosurgical intervention, and customized rehabilitation programs. The 

evolution, ecology, and interactions of benign and malignant tumours are covered by 

the author, with special attention to the non-cancerous symptoms of these tumors and 

the effects of intra-temporal cell composition on the tumoral microenvironment. It 
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implies that malignancy depends on an awareness of the distinctions and similarities 

between benign and malignant tumors. 

Meningiomas were common primary intracranial tumors with different grades of 

dedifferentiation. Treatment options include radiological surveillance for low-grade 

asymptomatic meningiomas, surgical resection, adjuvant radiotherapy for grade III, 

and systemic treatments. Literature on clinical, radiological, and molecular 

characteristics, available treatment strategies, and clinical trials were reviewed [21,22]. 

They assessed the ability to differentiate between malignant and benign peripheral 

nerve sheath tumors using diffusion-weighted imaging and conventional magnetic 

resonance imaging. The tumor size, margin, and apparent diffusion coefficient (ADC) 

values varied significantly between the groups, according to the results; the split fat 

sign and ADC values worked well together. The investigation considered the 

application of micro vessel density (MVD), smart microvasular imaging (SMI), and 

radiology characteristics of identifying benign parotid glandular cancer. The results 

showed that the basic cell hyperplasia exhibited homogeneous internal echogenicity, 

with greater rate of identification for vascular classes 2 and 3. SMI provided low-

velocity circulation measurements. 

Investigators evaluated the gut the microbes of people with cancer in their breasts 

and benign tumours. Despite the combination was distinct, findings did not show an 

important difference in diversity [23]. There were larger concentrations of citrobacter 

and the metabolic system in the group with cancerous tumours. The results obtained 

demonstrate that an improved comprehension of the gut microbiota can help in the 

identification and therapy of malignant breast cancer. A large Para pharyngeal cancer 

had to be removed from three different people comfortably with minimal infiltration. 

During general anesthesia, the individual underwent Tran’s nasal intubation, 

transpolar manipulation, a 5-cm skin incision, and a lateral resection. The patients had 

been free of diseases for over a decade and exhibited no visible symptoms of illness, 

such as misalignment or facial weakness [24]. Large Para pharyngeal cancers might 

be eliminated in a less aggressive and potentially harmful manner due to these 

strategies. Breast cancer is the most widespread cancer in women internationally and 

one of the leading causes of death from illness. The right therapy depends on early 

detection. Many machine learning (ML) techniques for breast cancer prediction were 

examined using the Wisconsin Breast Cancer Dataset. With an accuracy of 96.5%, 

Random Forest (RF) and Support Vector Machine (SVM) beat the other models, 

indicating that they might be utilized to create an automated diagnostic system for 

early detection of breast cancer. 

In the Radiotherapy Unit of the General Hospital of Mexico, radiotherapy (RT) 

works well for benign diseases, most often paragangliomas and keloid scars. 

According to the study, RT provides manageable toxicity, enhances quality of life, and 

produces a favorable response, which contribute to disease management. The majority 

of instances of acute and chronic toxicity were classes 1 and 2, with a mean dosage of 

31.63 Gy. In 94.1 percent of cases, a disease response was attained. The findings point 

to the need for inflammatory pathology to be included in therapy. Typical symptoms 

were the most prevalent, followed by the pain. Of the 67 patients, 50 expressed a desire 

to alleviate their suffering. According to the study [25], it is critical to manage local 

discomfort following a late parotidectomy by educating patients and possible 
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treatment options during pre- and postoperative counseling. A new method uses 

ultrasound images to differentiate, between benign and malignant breast cancers [26]. 

The technique extracts texture and morphological information, trains a support vector 

machine (SVM) classifier for texture features, and creates a naive Bayes (NB) 

classifier for morphological features. The method achieves 91.11% accuracy, 94.34% 

sensitivity, and 86.49% specificity, making it crucial for global women’s health 

improvement. There are about 100 known types of cancer, making it a severe threat to 

humankind. There were two phases to it: benign and malignant. The former can be 

treated with surgery to remove the tumor, while the latter has to be advanced and 

treated with radiation or chemotherapy. A diagnosis becomes more complex as it 

moves from benign to malignant [27]. A comparative study demonstrates that the 

fractional strategy proposed in this work is more accurate than the other methods for 

benign area detection. The problem of recognizing and categorizing benign cancer 

cells was addressed by this technique. 

The consequences of benign tumors for patients and their families are not only 

purely medical but are also associated with severe social and psychological 

implications. Different studies show that caretakers, especially close relatives, 

experience numerous difficulties in giving support to their close ones receiving 

treatment and receiving rehabilitation. Research has noted that caregivers of tumor 

patients suffer considerable psychological burdens. It is common for people to suffer 

from anxiety, depression, burden of care, communication difficulties, and lack of 

social support [28]. A study has further shown that caregivers of tumor patients suffer 

from high stress, anxiety, and depression levels due to the emotional burden of seeing 

their loved ones receive treatment and the demands of having to care for and console 

the patients. Other sources of stress for caregivers include communication difficulties, 

not only with other family members but also with healthcare providers. These 

communication barriers can arise because the patient and his or her family fail to 

understand aspects such as the disease, the treatment plan, or the prognosis, making 

them feel helpless [1,7]. 

Moreover, the social aspect of caring for tumor patients has also been described 

across different aspects of research. Several potential issues have been identified, and 

among them is the caregiver burden, which is the physical, emotional, and financial 

stress experienced by a person caring for a family member [6,10]. The effects of the 

caregiver burden on the general psycho-social health of the caregiver and the patient 

make it very important to develop multi-faceted and well-coordinated care structures 

[18]. Furthermore, the effectiveness of social support in reducing the adverse impact 

of caregiving has been well documented. Researchers have established that social 

support, or the ability of the caregiver and patient to tap support networks and 

resources to overcome caregiving challenges, can significantly reduce the burden and 

improve the quality of life of both the caregiver and patient. This can be professional 

support from doctors and other healthcare personnel and social support from friends, 

relatives, and other members of society. According to the literature, caregivers found 

it challenging to cope with the care of tumor patients and explained that social support 

and good communication are essential in handling the challenges. These accounts of 

the social context concerning caregiving for patients with benign tumors reveal why 

interdisciplinary and more extensive rehabilitation programs are required to address 
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the needs of patients and their caregivers, not only from a medical perspective but 

from psychological, emotional, and social aspects as well [29]. 

3. Materials and methods

The methodology contains collecting the data and includes criteria for finding the

exact data to assess how a patient support program for rehabilitation that combines 

psychoeducational techniques with coping and communication skills training affects 

the psychological distress (initial outcome), coping style, social support, caregiving 

burden, and quality of life of benign tumour patients with having family caregivers. 

3.1. Dataset 

This is a randomized controlled trial that is parallel-group, controlled, and single-

blind. The Experiment will be provided to rehabilitation patients with benign tumours 

and entails six in-person meetings with the caregiver, as well as 15 days phone follow-

ups following discharge. At baseline (B0), 28 days (B1), and 84 days (B2) following 

the Experiment, caregiver outcomes will be assessed. In this study, we collected 600 

rehabilitation benign tumor patient data from various hospitals in China. The study 

data inclusion and Exclusion criteria of flow of randomized experiment control are 

shown in Figure 1. 

Figure 1. Study flow. 
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3.2. Splitting of data 

Participants in the program are benign tumor patients with family caregivers who 

are at various phases of rehabilitation. The collected benign tumor patients included 

data that were split and excluded using some of the criteria. 

Inclusion criteria: The inclusion criteria contain the group of 600 rehabilitated 

benign tumor patients and they are splitting into categories. The following are the 

inclusion requirements for family caregivers: (1) be 20 years of age or older; (2) be 

able to read and speak Chinese; (3) be able to give written informed permission; and 

(4) be acknowledged by patients as the major caregivers who will provide day-to-day

assistance and emotional support throughout the patient’s recovery. 

Exclusion Criteria: This criterion that contains 500 patients excluded for some 

reason is shown below. The following criteria are used for exclusion: (1) caregivers 

receiving active treatment for benign tumors; (2) caregivers receiving similar support 

Experiment; and (3) Caregivers who had a professional or pecuniary interest in the 

outcomes of the study, including healthcare professionals directly involved in the 

treatment of the patients, were excluded to maintain independence and mitigate 

potential conflicts of interest. 

Both the control group and the experimental group received care from caregivers, 

aligning with the inclusion criteria, which specify the active involvement of caregivers 

in providing day-to-day assistance and emotional support throughout the patient’s 

recovery process. This consistency in caregiver involvement ensures that the study’s 

design maintains comparability and enhances the validity of the results, as both groups 

received similar support from caregivers. Therefore, with this understanding, the 

study’s findings would be robust and reflective of the intended focus on caregiver 

support for patients undergoing rehabilitation for benign tumors. Caregivers in the 

experimental group received comprehensive training to support benign tumor 

rehabilitator patients. The training included: 1. Psycho-Educational Strategies: 

Enhancing understanding of patients’ psychological challenges and providing tailored 

emotional support. 2. Communication Skills Training: Improving communication with 

patients, healthcare professionals, and other caregivers. 3. Coping Strategies: 

Equipping caregivers with tools to manage emotional well-being. 4. Social Support 

Resources: Providing information on support networks and community resources. The 

training aimed to empower caregivers to provide holistic support and contribute to 

patients’ well-being and rehabilitation outcomes.  

3.3. Groups 

The inclusion and exclusion criteria analysis were split into two groups: The 

control and Experiment group of rehabilitated benign tumor patients. After Allocation 

and follow-up are processed the control group contained (n = 50) and the Experiment 

group contained (n = 50) patients. 

Control Group: The control group’s participants will get standard treatment, 

which includes perioperative care, pain management, and exercise for rehabilitation. 

They will not get any further treatments beyond standard medical care, nor will they 

take part in the rehabilitative patient support program. This group is used as a 

benchmark to assess how well the experiment group’s support system is working. 
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Experiment Group: Before the rehabilitation of patients with early-stage benign 

tumors, a multidisciplinary team of family caregivers, clinical nurses, thoracic 

surgeons, and psychologists created a patient support plan for rehabilitation. The 

program consists of two phone follow-up meetings every week and four in-person 

group meetings led by an oncology nurse. The goal of the experiment, which starts at 

admission and lasts for up to two weeks beyond hospital discharge, is to increase the 

quality of life, lessen psychological distress, and lessen caregiver burden while also 

improving caregivers’ understanding of perioperative care and coping mechanisms. 

The main investigator will record how the experiment was modified to fit the 

requirements, engagement, and material comprehension of the caregivers. The length 

of sessions, extra contacts, and missed appointments will all be recorded to monitor 

the experiment dosage. 

3.4. Randomization 

Those who provide family care and fit the eligibility requirements are randomized 

to either the experiment or control group. To ensure balance in group sizes, the data 

will be grouped using block randomization with block sizes of four or six. The lead 

investigator, who is the intervener and the participants won’t be blinded because of 

the nature of the experiment. To reduce bias, participants’ group assignments will not 

be disclosed resulting in assessors who oversee the assessing results. By minimizing 

any biases that can affect the evaluation of the Experiment’s efficacy on caregivers’ 

outcomes, this strategy preserves the study’s integrity. 

3.5. Hiring 

The staff and thoracic surgeons will collaborate to select suitable patients for 

admission every day. The primary investigator will determine whether patients are 

eligible by looking through the computerized patient data management system. After 

eligibility has been determined, the lead investigator will get in touch with the 

qualified patient’s family caregivers, respond to inquiries, and gauge interest in 

participation. Informed consent will be looked for the caregiver’s consent to enrolling. 

The online supplemental material includes a sample consent form. With informed 

permission, family caregivers will undergo a comprehensive baseline examination. 

3.6. Statistical analysis 

The study will employ the evaluation of the purpose of treatment. The 

significance level will be set at 0.05 for all analyses, which will be carried out with 

SPSS Statistics for Windows, version 26.0. The ranges, medians, means, Standard 

deviations (SDs), and Interquartile range (IQRs) will be used to summarize continuous 

data. The Mann-Whitney U Test will be employed to verify that the ranges are 

appropriate. Continuous statistics will be compared using the student’s t-test. Further, 

use either Fisher’s exact test or 𝜒2 to compare categorical data. Three endpoints (B0, 

B1, and B2) will be utilized to assess the differences in variations in results between 

the control and experiment groups using a generalized estimating equation model. The 

overall CD-RISC was used and a score (range = 0–100) will be used to determine 

the sample size because distress is the initial outcome. 50 individuals in each group 
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are needed for a t-test with two sides on the overall result CD-RISC score with 20% 

power to find a somewhat substantial variance with 𝛼 = 0.06. There will be 400 

participants given the 80% loss of participation rate. 

3.7. Ethical statement and approval 

This study, approved by the ethical committee of Beijing Normal University, 

China (approval number IRB2022-2489-001), used participant data from individuals 

receiving therapy for benign tumors. Researchers ensured confidentiality and privacy 

protection for participants, following ethical guidelines. Explicit consent was obtained 

from all participants, and data integrity is maintained throughout and after the study. 

4. Result analysis

The results evaluations for caregivers in the experiment and control groups will

be gathered by a trained study worker who will be blinded to the selection of groups 

either in presence at baseline or over through telephone throughout the follow-ups. 

The primary periods for data collection are baseline (B0), 28 days (B1), and 84 days 

(B2) following the conclusion of the Experiment. The summary of research findings 

and Metrics specifics are displayed in Table 1. The initial step will involve gathering 

the caregivers’ sociodemographic information to evaluate the similarity between the 

groupings and, consequently, the outside strength of the findings.  

Table 1. Metrics specifics. 

Outcomes Metrics B0 Baseline B1 28 days after the Experiment B2 84 days after the Experiment 

Initial outcome 

Anxiety psychology CD-RISC - - - 

Subsequent outcomes 

standard of life 
The Family Edition 

of Standard of Life 
- - - 

Social support 
The scale of Social 

Support Rates 
- - - 

Coping mechanism 
Coping Style 

Assessment 
- - - 

Public and patient 

participation 

Interview about 

Zarit’s caregiver 

burden 

- - - 

4.1. Initial outcome 

Anxiety psychological: The CD-RISC will be used as the main outcome measure 

in this study to assess the resilience of family caregivers. Each question graded on 

resistance is measured on a 25-item CD-RISC scale, which has a 5-point range from 

0 to 4. Higher scores on the scale translate into stronger resilience. The overall score 

range is 0 to 100. This instrument is frequently used to measure anxiety, sadness, 

depression, aggressive and distress in a variety of populations with a range of medical 

illnesses as well as in the general public without a specific medical condition, such as 

family caregivers of benign tumors. Patients are divided into controlled and 

experiment groups. Regarding the anxiety and sadness subscales, caregivers of 
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patients with benign tumors have demonstrated the validity and reliability of the 

Chinese versions of the CD-RISC. The experiment group achieved higher result when 

compared with the control group as shown in Table 2 and Figure 2.  

Table 2. Mental state of benign tumor patient. 

Mental State 
Value (%) 

Control group Experiment group 

Anxiety 79 23 

Sadness 67 25 

Depression 72 30 

Aggressiveness 58 28 

Distress 68 29 

Figure 2. Mental state comparison. 

4.2. Subsequent outcome 

Standard of living: The caregivers of patients with rehabilitator tumour will have 

their Well-being assessed with the Quality of Life Family Edition. The instrument’s 

Chinese version had four subscales that were categorized (physical, psychological, 

social, and spiritual health states). A scale with values from 0 (worst consequence) to 

10 (best outcome) will be used to determine the score. The overall and subscale scores 

that have been used to evaluate the scale are shown in Table 3 and Figure 3. A high 

score denotes a good standard of living. The scale has strong construct validity and 

reliability. 

Table 3. Health state of benign tumor patient. 

Health State 
Value (%) 

Control group Experiment group 

Physical health 61 87 

Psychological health 60 86 

Social health 65 75 

Spiritual health 66 82 
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Figure 3. Health state comparison. 

Social assistance for caregivers: The social support provided by caregivers will 

be assessed using the Social Support Rate Scale. Three aspects of social support are 

evaluated by this 10-item measure: use of support, objective support, and subjective 

support. The overall score, which might vary, that will be determined by adding each 

item to the total. High levels of perceived social support are indicated by a high score 

are shown in Table 4. Figure 4 shows the comparison of the affectionate caregivers 

of women and men to the rehabilitee benign tumor patients. 

Table 4. Aspects of social support. 

Social Support Definition 

Use of Support 
Gauges the frequency which caregivers make use of the social support 

networks at their disposal. 

Objective Support 
Evaluates the material help that caregivers get from their social network, 

such as tools or practical support. 

Subjective Support 
Assesses how caregivers view the psychological and emotional assistance 

that comes from their social networks. 

Overall Score 
Calculated by summing the results of the Social Support Rate Scale’s ten 

items. Higher ratings represent caregivers’ perceived levels of social support. 

Figure 4. Comparison of affectionate of caregiver. 
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Caregivers’ coping mechanisms: Figure 4 compares caregivers’ coping 

mechanisms using the Coping Style Questionnaire (CSQ), which assesses preferences 

for passive and active coping strategies. The figure categorizes responses into these 

two coping styles, each evaluated through a scale of 25 items that measure how 

frequently caregivers employ these strategies, rated on a 5-point Likert scale from 0 

(never) to 4 (very often). It presents mean scores for both passive and active coping 

mechanisms, allowing for a comparison between the Experimental group, which may 

have received additional interventions, and the Control group. This visual 

representation highlights the differences in coping styles among caregivers, providing 

insights into their emotional support capabilities in the rehabilitation process. The 

mean score of each subscale will be intended; a higher score denotes a greater 

propensity to employ that specific coping mechanism. The passive and active coping 

subscales of the CSQ have demonstrated strong internal consistency, indicating the 

instrument’s beneficial accuracy and dependability in the Chinese community. When 

t-test value was applied to the coping style preferences, calculated mean and SD for

control and experiment groups are shown in Table 5. 

Table 5. T-test value calculation. 

Coping style Group Mean SD T-test value p-value

Active Coping 
Control 40 5 

17.69 < 0.0001 
Experiment 10 6 

Passive Coping 
Control 30 4 

5.76 0.00000003 
Experiment 20 4.5 

Figure 5. Comparison of 5-point likert scale. 

Public and patient participation: The clinical nurses, thoracic surgeons, family 

caregivers, and psychologists of patients with early-stage rehabilitator benign tumor 

participated in focus groups throughout the development of trial elements for the 

previously described study. The Caregivers of families were asked to attend the 

rehabilitation support program’s key sessions before the pilot study’s launch to 

guarantee understanding and clarity. Following the navigator study, Caregivers will 

be asked for their opinions about the questionnaire. Each session’s content, and the 
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program’s structure. The experiment will be further optimized for the next 

effectiveness assessment research using input from participants in the feasibility study. 

The lead investigator will conduct the focus group interviews with experiment group 

participants once the trial is completed to get their opinions on the acceptability and 

usefulness of the rehabilitation support program (Figure 5). 

5. Discussion

Being their primary source of support, family caregivers are crucial to the care of

patients with benign tumors. They disregard their health to care for a relative who has 

a tumor, though this burden upends their lives. To stay well and carry out their 

caregiving duties, family caregivers need to be given the tools, knowledge, and 

assistance they require. Nearing the end of their lives was the subject of most of the 

earlier caregiver research. There is a dearth of evidence on support programs designed 

especially for family caregivers following thoracic surgery. To offer specialized 

assistance to family caregivers of patients with benign tumors, the rehabilitation 

support program was created. In contrast to other Experiments, this one is specifically 

designed to meet the requirements of family caregivers of patients who have benign 

tumors. It is also provided throughout the rehabilitation phase, which emphasizes the 

needs of caregivers and combines psychoeducational techniques with training in 

coping and communication skills. It is predicted that family caregivers who get the 

experiment will experience a greater quality of life and less psychological distress and 

caregiver load than those in the control group. The findings of this study are consistent 

with prior research concerning the difficulties that caregivers of tumor patients 

experience and the importance of social support for lessening caregiver stress [11]. 

The current study focuses on the psychological and emotional aspects of patients with 

benign tumors and their caregivers to propose the necessity of incorporating these 

aspects into the rehabilitation process. Mental resilience, family emotional support, 

and positive rehabilitation outcomes establish significant correlations in our study that 

align with previous findings on these factors’ well-being. Consequently, this study 

adds value to the existing research by explaining the exact pain points of caregiving 

for mortally ill patients, especially those with benign tumors, and the need to design 

an appropriate support system for them [11,18]. In this study, by describing the 

psychological distress, caregiving coping style, social support burden, and quality of 

life of the caregivers, we contribute to the understanding of a more complex picture of 

caregiver burden in this case. This adds to existing knowledge about the social and 

psychological effects of benign tumors on patients and their families and underlines 

the necessity of developing integrated rehabilitation programs that include not only 

medical treatments but also social and psychological rehabilitation of patients [4,5]. 

In addition, the results of the present study support the importance of 

communication and social support in reducing the burden on caregivers. Previous 

studies have emphasized the importance of communication difficulties and the 

advantages of social support in the caregiving setting, and the present research also 

supports these findings. The proposed study supports the effective and efficient use of 

effective communication, social support, and caregiver well-being in rehabilitation 

programs for patients and caregivers. Moreover, the present research enriches the 
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current literature by offering real-life data regarding the critical predictors of the 

rehabilitation success of benign tumor patients: mental resilience and family emotional 

support [6–10]. The findings demonstrate the importance of social support in 

rehabilitating benign tumor patients and their caregivers. 

6. Conclusion

The findings have demonstrated the impact of mental resilience and family

emotional support on the rehabilitation of Chinese patients with benign tumors. It 

underscores the complexity of the difficulties experienced by caregivers and the 

centrality of social support in reducing caregiver stress. By identifying the 

relationships between mental health, family emotional support, and positive patterns 

of rehabilitation, this study makes an essential contribution to understanding the needs 

of the patients and their families in the context of benign tumors. In the future, more 

attention should be paid to teaching and implementing psycho-educational approaches 

and communication skills as a part of the rehabilitation programs for patients with 

benign tumors in healthcare services. Such interventions should entail physical 

rehabilitation and integrate effective coping strategies and propitious social support 

for the patient and their families and caregivers. These findings stress the necessity of 

investigating and managing the psychological, emotional, and social rehabilitation 

needs of patients. Thus, this study raises an argument for the need to recognize 

individuals’ mental resilience, family support, and communication in the rehabilitation 

process to advocate for a comprehensive approach to rehabilitation instead of strictly 

medical-focused solutions for clients with benign tumors. By targeting these areas, 

healthcare practitioners and support networks can improve the quality of care and 

support extended to patients and their caregivers, making the rehabilitation of patients 

with benign tumors more valuable and effective.  
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Abstract: To explore the impact of narrative nursing on psychological flexibility, fear of 

cancer recurrence and sleep quality in cancer patients. Methods: 100 cancer patients admitted 

to the Interventional Department of Jiangnan University Affiliated Hospital from January 2023 

to January 2024 were selected as the research subjects. 100 patients were randomly divided 

into an observation group and a control group (50 cases each). The control group received basic 

nursing care, while the observation group received narrative care. After three months of nursing 

intervention, the psychological elasticity scores of the two groups of patients were compared 

[using the psychological elasticity scale] (RS-14)], changes in fear of cancer recurrence (FCR) 

(using the Fop-Q-SF scale) and sleep quality (using the PSQI scale). Results: Before the 

intervention, there was no statistical difference in the psychological flexibility, fear of cancer 

(FCR) and sleep quality (PSQI) scores between the two groups (P > 0.05); after the 

intervention, the RS-14 scores of the two groups were higher than before the intervention. And 

the observation group was higher (P < 0.05); the Fop-Q-SF and PSQI scores of both groups 

decreased, and the observation group was lower (both P < 0.05). Conclusion: Narrative nursing 

can effectively improve the psychological flexibility and sleep quality of cancer patients, 

reduce the fear of cancer recurrence, and has significant therapeutic effects. 

Keywords: psychological resilience; fear of cancer recurrence; sleep quality 

1. Introduction

Cancer has become a major chronic disease that seriously threatens people’s life

and health. Due to the rapid progression of cancer and the long treatment process, 

patients are prone to a series of serious mental health problems such as pessimism, 

emptiness, loneliness and a series of psychological stress reactions when facing a 

series of challenges such as physical pain, psychological barriers, role loss and social 

integration for a long time [1]. Studies have shown that compared with other groups, 

cancer patients generally have lower psychological resilience and sleep quality, and 

experience higher levels of loneliness. 82.3% of patients have a high sense of 

loneliness [2] and fear of cancer recurrence. Psychological resilience, also known as 

psychological toughness, belongs to the category of biomedicine and psychosocial 

disciplines, and mainly refers to the positive response of individuals to environmental 

challenges [3]. Narrative nursing intervention is a mental and psychological nursing 

model that is increasingly widely used in clinical development. It is a medical 

humanistic concept that helps patients actively deal with negative emotions, correctly 

deal with cancer problems and improve their ability to adapt to the disease [4]. It 

mainly interviews cancer patients and listens to their mental journey and mental and 

psychological burden after the onset of the disease, so that patients can effectively 

relieve and release mental stress, reconstruct cancer treatment knowledge, and thus 
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improve their potential and confidence in treatment. Narrative nursing can not only 

improve patients’ psychological resilience and reduce their fear of cancer recurrence, 

but also effectively improve patients’ sleep quality and physical and mental health. 

Many domestic scholars have adopted narrative nursing to improve the psychological 

state of cancer patients and reduce FCR levels [5]. This study adopted the narrative 

nursing model to guide and treat 100 cancer patients and achieved satisfactory results. 

The research results are reported as follows. 

2. Data and methods

2.1. General data 

This study selected 100 cancer patients admitted to our hospital from January 

2023 to January 2024. There were 57 males and 43 females in this group, aged 39 to 

77 years old, with an average age of (54.3 to 62.6) years old. Tumor types: 2 cases of 

pancreatic cancer, 5 cases of brain cancer, 9 cases of ovarian cancer, 11 cases of bone 

cancer, 14 cases of liver cancer, 17 cases of lung cancer, 20 cases of gastric cancer, 

and 22 cases of other cancers (changed to 2 cases of pancreatic cancer, 3 cases of lung 

cancer, 5 cases of gastric cancer, 10 cases of bile duct cancer, 65 cases of liver cancer, 

and 15 cases of other cancers); Inclusion criteria: Meet the cancer diagnosis criteria: 

agree to receive narrative nursing therapy; have certain reading and writing skills; 

strong compliance; Exclusion criteria: patients with advanced or recurrent cancer; 

patients with unclear consciousness or cognitive impairment; patients with aphasia. 

The 100 patients were randomly divided into a control group and an observation group 

of 50 cases each, and the general data of the two groups were comparable (P > 0.05). 

Implementation was performed after the patient agreed. This study conformed to the 

Declaration of Helsinki. 

2.2. Intervention methods 

2.2.1. Intervention methods for the control group 

Patients in the control group were given routine basic nursing care and cancer 

specialist care. Health education was conducted for patients, and treatment nursing 

principles and follow-up plans were introduced. Emotional counseling was done for 

patients undergoing radiotherapy and chemotherapy (changed to interventional 

surgery), their nervousness was relieved, their diet was arranged reasonably, they were 

guaranteed to take in enough healthy and nutritious food, supplement vitamins, and 

avoid eating irritating and indigestible food. The follow-up time and frequency were 

guaranteed for patients undergoing conservative (post-interventional) treatment. The 

patient’s condition changes and psychological fluctuations were strictly recorded. Any 

abnormal situation was reported to the doctor immediately for symptomatic treatment 

and care. 

2.2.2. Intervention methods of the observation group 

The observation group was given narrative medical nursing measures on the basis 

of the control group. 

First, a narrative nursing research team was established, and psychological 

counseling experts and senior psychotherapists were hired to provide professional 
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training for professional nurses, including cancer health education knowledge and 

psychological knowledge, to improve the narrative skills and empathy of nurses, 

enhance communication skills and conversation level, so that they can correctly assess 

the cognitive level of patients, and strictly carry out standardized and professional 

nursing intervention. At the same time, narrative nursing plans and interview plans 

were formulated according to the specific conditions of the patients. Narrative nursing 

was carried out 1 to 2 times a week, 40 min to 60 min each time, for 6 weeks; 

discharged patients should regularly understand the patient’s condition and physical 

and mental health problems by phone, WeChat or text messages, and home visits can 

also be used to understand the patient’s condition in detail and record it carefully; 

Secondly, the interview environment should be ventilated and quiet, the light 

should be soft and warm, the interior should be fresh and elegant, and soothing and 

gentle music can be played to make the patient happy and relaxed, so that they will 

have the desire to talk actively and avoid resistance and resistance. Trained full-time 

nursing staff should communicate with patients and sit in front of them to observe their 

subtle facial expressions and eye movements, so as to quickly understand their 

psychological changes and emotional fluctuations. We should listen carefully to 

patients’ demands, understand the support of their family members, their economic 

level, and any difficulties they encounter in treatment, and establish a good trusting 

relationship with them. 

Third, we should guide patients to actively describe the course of their illness and 

treatment, fully understand their emotional psychology and various problems, and 

obtain first-hand information. During the interview, we should respect patients’ 

privacy, care about their psychology and emotions, understand and empathize with 

their demands and emotional fluctuations, effectively guide their negative emotions, 

and externalize their inner demands and difficulties. We should listen carefully to 

patients’ stories and record the conversations in detail. For patients with serious 

negative psychology, we should take effective psychological intervention and 

guidance measures. We should pay attention to observe patients’ emotional and 

psychological changes, understand their physical condition and emotional 

fluctuations, understand their condition and psychological state, and give timely and 

detailed answers to their questions. If patients have wrong ideas induced by the 

disease, we should guide them to respond correctly in a scientific way so that they can 

change their wrong cognition, and use health knowledge lectures and distribution of 

health knowledge manuals to reconstruct their cognition [6]. 

Fourth, we should carefully understand the patient’s interests, past achievements 

or accomplishments, and enhance the patient’s self-confidence and pride. We should 

understand the patient’s fear of cancer and its impact on his or her life. We should 

listen to the patient’s mental journey, treatment experience and anti-cancer experience 

in cancer treatment, especially his or her strong spirit during radiotherapy and 

chemotherapy (changed to interventional surgery). We should help patients relieve 

their psychological burden, ignite their love and desire for life, and continuously 

enhance their courage and confidence to defeat cancer by talking and releasing their 

extreme emotions such as tension, anxiety, loneliness and helplessness when facing 

cancer alone. We should patiently appease the patient’s psychological and emotional 

changes, and quickly provide psychological counseling and intervention measures.  
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Fifth, encourage patients to talk about their psychological pressure and 

depression to their relatives and friends, optimistically share their personal anti-cancer 

experience with other patients, and through communication and sharing, make patients 

see hope and be full of confidence, and further strengthen their belief in recovery. 

Educate and support family members to cooperate with the patient’s treatment and 

nursing work, and give the patient family affection and warmth of companionship. 

Encourage patients to face their own condition bravely, regard unforgettable treatment 

experiences as an important spiritual wealth, and record their experience of treatment 

in the form of diaries, letters, recordings and videos, and leave various records for 

every bit of progress made. There is no limit on the number of words in the text, and 

the length of the recording or video is not counted. The interviewer can borrow these 

materials regularly and conduct special research. 

During the interview, the patient’s emotional changes and mental state should be 

closely observed. If the patient has a bad mood or a related adverse event occurs, 

effective intervention and solution should be given according to the specific cause [7]. 

After each interview, the researchers should carefully organize the chat records, 

summarize the successful experiences and shortcomings in narrative nursing based on 

the collected diaries and audio-visual materials, and find the patient’s current 

psychological problems [8]. Improve the narrative nursing plan according to the 

specific situation to effectively improve the effect of narrative nursing. Regularly 

evaluate the patient’s psychological resilience, fear of cancer recurrence, and sleep 

quality and prepare records. 

2.3. Observation items and evaluation criteria 

2.3.1 Psychological resilience level 

The psychological resilience level was assessed using the Resilience Scale (RS-

14), which was developed by American scholars CONNER and DAVIDSON [9]. The 

items are divided into two dimensions: personal ability and acceptance of self and life. 

The score is scored on a 7-point scale, ranging from “not at all” to “completely”. The 

Cronbach’s α coefficient in the total scale is 0.85, and the total score is 100 points. The 

higher the score, the better the patient’s psychological resilience [10]. 

2.3.2 Fear of cancer recurrence level 

The fear of cancer recurrence (FCR) level of patients was assessed using the Fear 

of Progression Questionnaire (FoP-Q-SF) [11]. This item has 12 evaluation items, 

which are divided into 1 to 5 grades according to the severity of the disease, with a 

score of 12 to 60 points. The higher the score, the higher the fear level. Those with a 

score of >34 is considered to have severe fear. The assessment time is at admission 

and after the implementation of narrative nursing intervention. 

2.3.3. Sleep quality 

The Pittsburgh Sleep Quality Index (PSQI) was used to evaluate sleep quality, 

which consists of 19 items and 7 dimensions, ranging from 0 to 21 points. The higher 

the score, the worse the sleep quality [12]. 
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2.4. Statistical methods 

The data were analyzed using SPSS 17.0 professional software, and t and 2 tests 

were used. P < 0.05 was considered statistically significant. 

3. Results

3.1. Comparison of clinical effects 

After intervention, the treatment effectiveness of the observation group was 

significantly higher than that of the control group (P < 0.05). See Table 1. 

Table 1. Comparison of clinical effects between the two groups (n/%). 

Group N Effective Efficient Invalid Total effective rate

Observation Group 50 19(38%) 26(52%) 5(14%) 45(90%) 

Control group 50 15(30%) 21(42%) 14(28%) 36(72%) 

2 0.351 0.494 3.603 5.263 

P 0.553 0.482 0.057 <0.01 

3.2. Comparison of RS-14, FoP-Q-SF and PSQI scores between the two 

groups of patients 

After intervention, the RS-14 scores of the two groups of patients were higher 

than before treatment, and the observation group was higher (P < 0.05); the FoP-Q-SF 

and PSQI scores of the two groups of patients were lower than before treatment, and 

the observation group was lower (P < 0.05), see Table 2 for details. 

Table 2. Comparison of RS-14, FoP-Q-SF and PSQI scores between the two groups of patients (𝑥̅ ± s). 

Group n 

Psychological resilience (RS-14) Fear of cancer recurrence (FCR)  sleep disorder (PSQI)

Before 

intervention

After 

intervention

Before 

intervention

After 

intervention

Before 

intervention

After 

intervention

Observation Group 50 44.91 ± 8.65 72.52 ± 7.31 36.19 ± 3.31 25.21 ± 3.52 12.21 ± 1.65 6.45 ± 1.25

Control group 50 45.44 ± 7.54 64.35 ± 6.15 35.27 ± 3.26 30.14 ± 3.29 12.35 ± 1.34 9.40 ± 1.19

t 0.3265 6.047 1.400 7.235 -0.798 2.21646

P 0.697 <0.001 0.935 <0.001 0.854 <0.001

4. Discussion

The 2020 Global Cancer Statistics Report shows that the incidence and mortality

of new cancer cases in my country are 23.7% and 30.2%, respectively [13]. Due to the 

pain caused by cancer itself and the various adverse reactions caused by chemotherapy, 

as well as the high metastasis and recurrence rates of cancer, patients are prone to 

cancer recurrence fear [14]. Most patients have a negative coping attitude due to huge 

psychological pressure, which leads to decreased psychological resilience and 

inability to get a good sleep [15]. Fear of cancer recurrence (FCR) is a kind of negative 

emotional change such as tension, anxiety, [16] irritability, fear, etc. caused by 

patients’ fear of accelerated cancer progression or possible recurrence [17]. It will 

greatly increase the mental and psychological pressure of patients, thereby reducing 
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their quality of life and social function, leading to sleep disorders and decreased 

treatment compliance, and seriously affecting the prognosis of the disease [18]. Cancer 

patients’ uncertainty about the development of their disease will lead to problems such 

as bedtime tension, sleep disorders and even long-term insomnia [19]. The higher the 

FCR level, the worse the patient’s sleep quality [20]. Malnutrition and physical decline 

caused by tumor consumption, pain from bone metastasis, and nausea and vomiting 

after chemotherapy and radiotherapy [21] can also cause cancer patients to have poor 

sleep quality. Psychological resilience refers to the ability of people to rebound and 

adapt when facing adversity, pressure, tragedy, threat, and trauma, as proposed by the 

American Psychological Association [22]. Good psychological resilience helps 

individuals quickly adapt to the external environment [23]. Psychological resilience is 

an inherent spiritual quality and the ability to cope with stress when facing stress. The 

factors that affect psychological resilience include the individual’s degree of cognition 

of external things, coping ability, strong and optimistic personality traits, healthy 

emotions and spirituality, and the ability to repair and grow the mind after trauma. At 

the same time, the understanding and help from nursing staff and the spiritual support 

from family members are also important factors in helping patients relieve negative 

emotions, enhance their ability to resist stress, calm their minds, bravely face and try 

to accept the reality of the disease, and can effectively encourage patients to reshape 

their sense of meaning in life [24]. The higher the level of psychological resilience of 

cancer patients, the more conducive it is for them to take a positive attitude towards 

difficulties and some stressful events, and enhance their psychological adaptability 

when coping with difficulties [25]. Some studies [26] have shown that patients with 

good psychological resilience can reduce insomnia caused by pain. RS-14 can predict 

possible psychological problems, and a score of 38 can be used as the threshold for 

diagnosing psychological resilience [27]. 

The narrative nursing model is a psychological intervention model that is patient-

led and jointly participated by medical staff and nurses. Narrative nursing can not only 

enable patients to actively participate in nursing activities [28]. On the one hand, 

patients can release psychological and mental pressure and reconstruct their life and 

disease stories by telling their treatment experiences and their own stories. On the 

other hand, medical staff can also summarize the key points of nursing from the 

patients’ stories and take professional nursing intervention measures [14] to help 

patients improve pain, relieve depression and anxiety [29], reduce the fear of cancer 

recurrence, enhance psychological resilience, and continuously improve sleep quality 

and improve the quality of life of patients. Narrative nursing can also analyze the 

causes of the fear of cancer recurrence through the specific behaviors of patients, 

develop ways to regulate negative emotions and positive coping strategies, thereby 

effectively regulating patients’ negative emotions, helping patients to reduce their fear 

of cancer recurrence in a targeted manner [13], and improve psychological resilience 

and treatment confidence. Narrative nursing is an intervention care measure that 

provides spiritual comfort and relieves psychological pressure for patients through 

listening, empathy and acceptance [30]. It can not only enable patients to actively vent 

negative emotions with the support and encouragement of professionals, but also 

reshape their cognition of cancer, establish a healthy psychology [31], improve disease 

prognosis, and improve patients’ quality of life [32]. 
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The treatment efficacy of patients in the observation group of this study was 

higher than that in the control group, indicating that the use of narrative nursing 

measures can effectively relieve the tension of cancer patients, reduce psychological 

pressure, and improve treatment compliance and treatment effect. The RS-14 value of 

patients in the observation group of this study was significantly higher than that before 

the intervention, and was significantly better than that of the control group (P < 0.05), 

indicating that narrative nursing intervention measures have a significant effect on 

improving the negative emotions and psychological resilience of cancer patients, and 

can promote their comprehensive physical and mental recovery and improve their 

quality of life. Narrative nursing can enable cancer patients to fully understand their 

inner needs, continuously improve their strategic ability to cope with the disease, 

reshape their strong and optimistic personality, and grow comprehensively after facing 

a major blow, and continuously expand the tension of life, which is consistent with the 

research conclusions of Guo Lirong et al. [33]. In this study, the FoP-Q-SF and PSQI 

scores of both groups were lower than before treatment, and the observation group had 

a lower score (P < 0.05), indicating that narrative nursing can significantly reduce the 

fear of recurrence and improve sleep quality in cancer patients, which is consistent 

with the research results of Su Shaoyan [8]. 

In short, narrative nursing can effectively improve the psychological resilience of 

cancer patients, greatly reduce the fear of cancer recurrence, and improve the sleep 

quality of patients. It has a significant therapeutic effect and plays a very important 

role in improving the quality of life of patients. It is suitable for clinical promotion and 

application. 
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Abstract: This review aims to explore the application of coping strategies and psychological 

interventions in managing depression and anxiety among leukemia patients. Leukemia 

patients often face significant psychological burdens, with elevated rates of depression and 

anxiety, which deeply impact their overall health and quality of life. This article reviews the 

relevant literature and analyzes various psychological interventions, including Cognitive 

Behavioral Therapy (CBT), supportive psychotherapy, meditation, and emotional regulation 

techniques, evaluating their effectiveness in alleviating psychological distress among 

leukemia patients. The findings indicate that appropriate psychological interventions not only 

significantly reduce depressive and anxiety symptoms but also improve physiological health, 

emotional regulation, and overall quality of life. In addition, coping strategies play a critical 

role in mitigating anxiety and depression. Taken together, the combination of psychological 

interventions and coping strategies provides comprehensive support for leukemia patients, 

contributing to improved treatment outcomes and quality of life. 

Keywords: leukemia; depression; anxiety; psychological interventions; coping strategies 

1. Introduction 

1.1. Background 

Leukemia patients frequently experience significant psychological burdens, 
with depression and anxiety being common among them. Research shows that the 
psychological stress linked to leukemia diagnosis and treatment significantly affects 
patients’ health and quality of life (QoL) [1]. For example, a study found that 17.8% 
of acute leukemia patients showed clinically significant depressive symptoms [2]. 
The study also noted a strong link between depression and the burden of physical 
symptoms. Individual factors, such as psychiatric history and social support, affect 
the psychological responses of leukemia patients [3]. Patients with less support tend 
to experience higher levels of distress. This underscores the urgent need for effective 
psychological interventions that address both the emotional and physical challenges 
of leukemia treatment. 

1.2. Importance of psychological interventions 

Effective emotional management is crucial for cancer patients. It can improve 
treatment adherence, quality of life (QoL), and overall prognosis. Cancer diagnoses 
often lead to emotional distress, including anxiety, depression, and stress. These 
emotions can make it harder for patients to follow treatment plans and manage their 
health effectively [4]. Research shows that interventions focused on emotional well-
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being can improve treatment adherence. For example, studies show that patients who 
engage in psychoeducational interventions develop better coping strategies and 
experience less psychological distress. This leads to improved QoL [5]. Emotional 
intelligence is also crucial in managing pain and improving QoL among cancer 
patients. Developing emotional skills can help reduce the negative effects of pain 
and treatment side effects [6]. 

1.3. Significance of the study 

This review synthesizes current research on coping strategies and psychological 
interventions for leukemia patients, with a focus on their effectiveness in managing 
depression and anxiety. While there are studies on various interventions, most focus 
on single-treatment approaches like Cognitive Behavioral Therapy (CBT) or 
psychoeducation [7]. However, there is a significant gap in the literature regarding 
the integrated application of multiple psychological interventions, particularly those 
that address both emotional and physical challenges associated with leukemia 
treatment. This review aims to fill this gap by providing a comprehensive evaluation 
of various interventions, including CBT, digital health applications, and family 
support. By highlighting the most effective strategies for alleviating psychological 
distress across different patient demographics and leukemia subtypes, this study 
seeks to provide insights into targeted interventions and propose directions for future 
research. 

2. Epidemiological characteristics of emotional issues in leukemia 
patients 

2.1. Prevalence of depression and anxiety 

The high prevalence of depression and anxiety among leukemia patients has 
been extensively studied, with notable variations observed across different ages and 
genders [8]. Psychological distress significantly impacts patients’ ability to cope and 
can affect overall treatment outcomes. Research indicates that psychological distress 
can significantly impact patients’ coping abilities and overall treatment outcomes. For 
instance, a systematic review highlighted that the prevalence of anxiety and depression 
among cancer patients, including those with leukemia, can vary widely, with some 
studies reporting rates as high as 52% for depression and 50% for anxiety [9]. This 
variability can be influenced by factors such as age, gender, and the specific type of 
cancer. 

In older adults, the prevalence of anxiety and depression tends to be lower 
compared to younger patients; however, this does not negate the considerable 
psychological burden that leukemia can impose [10]. Gender differences also play a 
crucial role; studies have shown that female patients often report higher levels of 
anxiety and depression compared to their male counterparts [11]. Understanding 
these variations is essential for developing targeted interventions that address the 
mental health needs of leukemia patients across diverse demographics. 
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Summary: Depression and anxiety rates in leukemia patients show significant 
variability based on age, gender, and cancer type, underscoring the need for tailored 
psychological interventions. 

2.2. Sources of psychological distress 

2.2.1. Disease progression and treatment side effects 

Major sources of emotional distress among leukemia patients include disease 
progression, treatment side effects, prolonged hospitalization, and the financial 
burden associated with their condition [12]. Patients often experience significant 
psychological distress due to the unpredictability of their illness and accompanying 
physical symptoms. For instance, individuals with chronic conditions like chronic 
obstructive pulmonary disease (COPD) report emotional distress stemming from 
restricted mobility and social participation, which can exacerbate feelings of 
isolation and helplessness [13]. 

Moreover, the treatment process can introduce additional layers of distress. 
Cancer patients frequently face side effects from chemotherapy, which can lead to 
conditions such as chemotherapy-induced peripheral neuropathy (CIPN), 
significantly impacting their quality of life [14]. The psychological implications of 
these physical symptoms are profound, as they can lead to increased anxiety and 
depression [15]. 

2.2.2. Prolonged hospitalization and financial burden 

Prolonged hospitalization is another critical factor contributing to psychological 
distress. Studies have shown that patients who experience longer hospital stays often 
report higher levels of emotional distress, which can be linked to their overall 
treatment experience and the stress of being away from their support systems [16]. 
The role of caregivers is also crucial, as their psychological distress can also affect 
the emotional well-being of patients. Research has demonstrated that caregivers’ 
mental health issues, such as depression and anxiety, can predict similar symptoms 
in cancer patients, highlighting the interconnectedness of emotional distress within 
the patient-caregiver dynamic [17]. 

Summary: Psychological distress in leukemia patients stems from a variety of 
factors, including disease progression, treatment side effects, extended 
hospitalization, and financial burdens, with emotional distress in caregivers also 
contributing to the patient’s psychological well-being. 

2.3. Impact on quality of life 

Psychological distress is a critical factor that significantly reduces patients’ 
quality of life (QoL) and may negatively impact treatment outcomes. Numerous 
studies have demonstrated that various forms of psychological distress, including 
depression and anxiety, are associated with poorer QoL across different patient 
populations. For instance, in patients with chronic conditions such as heart failure, 
psychological distress has been linked to lower medication adherence and lifestyle 
adherence, which are essential for effective disease management [18]. Similarly, in 
cancer patients, negative illness perceptions and psychological distress have been 
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shown to mediate the relationship between illness perceptions and QoL, indicating 
that addressing psychological factors is crucial for improving patient outcomes [19]. 

In patients undergoing treatments like trans-hepatic arterial chemoembolization 
for liver cancer, symptom distress directly impacts QoL and can also diminish hope, 
further complicating recovery and overall well-being [20]. Therefore, it is essential 
for healthcare providers to recognize the profound effects of psychological distress 
on QoL and to implement strategies that address these issues, ultimately leading to 
better treatment adherence and improved health outcomes for patients [21]. 

Summary: Psychological distress has a significant impact on the quality of life 
of leukemia patients, influencing not only their mental health but also their treatment 
adherence and recovery outcomes. 

Overall conclusion: The interplay between psychological distress and QoL in 
leukemia patients is multifaceted and complex, requiring a holistic approach to 
patient care that integrates both mental and physical health. Addressing 
psychological distress through targeted interventions is essential to improving 
treatment adherence, enhancing patient well-being, and optimizing overall health 
outcomes. 

3. Coping strategies for leukemia patients 

3.1. Positive coping strategies 

Leukemia patients commonly use strategies such as emotional support, problem-
solving, and positive cognitive restructuring. Research consistently shows that 
emotional support from family and friends plays a crucial role in strengthening 
patients’ coping mechanisms, helping them deal with the stress of their illness [22–25]. 
For example, a study by Smith et al. found that patients who received strong social 
support had significantly lower levels of depression and anxiety during treatment [26]. 
Problem-solving skills are also vital, as they empower patients to effectively address 
the challenges posed by their treatment and daily life, thereby reducing feelings of 
helplessness and anxiety [27]. Furthermore, positive cognitive restructuring helps 
patients reframe their thoughts about their illness, fostering a more optimistic 
outlook and improving overall mental health [28]. 

In addition to these strategies, seeking social support has been identified as a 
critical component in maintaining emotional well-being during treatment. Engaging 
with support groups or connecting with others who share similar experiences can 
provide a sense of community and understanding, which is particularly beneficial for 
those feeling isolated due to their condition [29]. Moreover, the integration of coping 
strategies such as mindfulness and relaxation techniques can further enhance 
emotional resilience, allowing patients to manage stress more effectively and 
improve their quality of life during treatment. A 2022 meta-analysis demonstrated 
that mindfulness-based interventions significantly reduced anxiety and improved 
emotional regulation among cancer patients [30]. 

Overall, the combination of emotional support, problem-solving, positive 
cognitive restructuring, and social engagement forms a comprehensive approach to 
coping that can significantly benefit leukemia patients as they navigate the 
complexities of their treatment journey [31]. 
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3.2. Avoidant coping strategies 

Some leukemia patients use avoidant coping strategies like denial and 
emotional suppression. These strategies may provide temporary relief but can lead to 
negative outcomes. Research shows that while denial helps some patients cope with 
the stress of their diagnosis and treatment, it can prevent them from engaging with 
healthcare providers and following treatment protocols. A study by Alrabiah et al. 
[32] found that denial among leukemia patients was correlated with lower treatment 
adherence and poorer health outcomes. Emotional suppression can prevent patients 
from expressing their feelings and seeking necessary support, ultimately 
exacerbating feelings of isolation and distress [33]. 

In a qualitative study of adults with leukemia undergoing hematopoietic stem cell 
transplantation, participants reported various coping strategies, including denial and 
avoidance, which were identified as maladaptive responses to their situation [34]. 
These strategies can create a cycle of avoidance that may lead to poorer psychological 
outcomes, such as increased anxiety and depression, as patients struggle to confront 
their illness and its implications. Furthermore, the use of avoidant coping strategies 
has been linked to lower quality of life and increased emotional burden among 
patients. For instance, caregivers of pediatric cancer patients also exhibit similar 
patterns of coping, where self-distancing and avoidance can buffer against 
immediate distress but may not address the underlying emotional challenges they 
face [33]. 

3.3. Comparative analysis of coping strategies 

Studies comparing different coping strategies show that positive coping reduces 
psychological distress and improves overall well-being among leukemia patients. For 
example, a study by Acoba et al. demonstrated that active coping strategies, such as 
problem-solving and seeking social support, led to significantly lower levels of 
anxiety and depression compared to passive coping strategies like avoidance [35]. 
Conversely, passive coping strategies, such as avoidance and denial, tend to correlate 
with higher psychological distress and negative health outcomes [36]. 

In a systematic review of coping strategies among cancer patients, it was found 
that those who employed acceptance and problem-focused coping reported better 
adjustment and lower levels of distress [37]. This aligns with findings from studies 
on breast cancer survivors, where active coping strategies were linked to reduced 
cortisol levels and proinflammatory cytokines, suggesting a physiological benefit to 
positive coping [38]. Additionally, a study on leukemia patients undergoing stem cell 
transplants indicated that positive coping strategies led to better post-treatment 
adjustment and lower psychological distress [39]. 

The impact of cultural and demographic factors on coping strategies is 
significant. For example, research on African Caribbean and Irish populations in the 
UK highlights the role of spirituality and community support in shaping coping 
mechanisms, which can differ significantly from those employed by other ethnic 
groups [40]. Understanding these cultural nuances is essential for developing 
targeted interventions that resonate with the specific experiences and backgrounds of 
leukemia patients. Tailoring psychological support to align with the cultural context 
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can enhance the effectiveness of coping strategies and ultimately improve mental 
health outcomes. 

In conclusion, positive coping strategies are essential for improving 
psychological outcomes in leukemia patients. Future research should further explore 
the relationship between coping strategies, cultural factors, and social support. This 
will help develop effective interventions that meet the unique needs of this patient 
group [40–43]. 

4. Application of psychological interventions in managing 

depression and anxiety 

4.1. Cognitive Behavioral Therapy (CBT) 

4.1.1. Overview and efficacy 

Cognitive Behavioral Therapy (CBT) has been widely applied to leukemia 
patients, showing positive results in reducing symptoms of depression and improving 
overall quality of life. Research indicates that CBT effectively addresses the 
psychological distress experienced by patients undergoing treatment for leukemia, 
which often includes feelings of anxiety, fear, and hopelessness. For instance, a 
study demonstrated that CBT significantly reduced depressive symptoms in patients 
with chronic illnesses, including cancer, by helping them develop coping strategies 
and alter negative thought patterns [44]. 

4.1.2. Effectiveness in different populations 

Moreover, the efficacy of CBT in managing depression has been supported by 
various meta-analyses, which highlight its effectiveness across different populations, 
including those with chronic pain and mental health issues [45]. In the context of 
leukemia, CBT not only aids in alleviating depressive symptoms but also enhances 
patients’ emotional resilience, enabling them to better navigate the challenges of 
their illness and treatment [46]. 

4.1.3. Challenges in resource-limited settings 

However, the effectiveness of CBT in resource-limited settings can be 
influenced by various factors such as access to trained professionals, the availability 
of therapeutic infrastructure, and cultural perceptions of psychological therapy. For 
example, in low-resource settings, patients may face significant barriers to accessing 
CBT, including a lack of mental health professionals and cultural stigma surrounding 
mental health care. Research has suggested that adapted CBT interventions, 
delivered through telehealth or community health workers, may offer a viable 
alternative for these populations [47]. 

4.2. Potential of mHealth in leukemia care 

Digital health applications, such as the DREAMLAND app, offer online 
support and resources tailored to the unique needs of leukemia patients. These 
applications can facilitate self-management by providing tools for tracking 
symptoms, medication adherence, and emotional well-being. The integration of 
mobile health (mHealth) apps into the care of leukemia patients has the potential to 
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enhance their psychological health by promoting engagement in their treatment 
journey and fostering a sense of community through peer support features [48]. 

Recent studies have demonstrated the effectiveness of mHealth tools in 
improving patient engagement and psychological well-being. For instance, a 2021 
study found that leukemia patients who used mobile health platforms for symptom 
tracking and medication adherence experienced lower levels of anxiety and 
depression and showed improved treatment adherence compared to those who did 
not use such tools [49]. Additionally, a meta-analysis conducted in 2021 found that 
mHealth apps significantly improved health outcomes by enhancing patients’ ability 
to self-manage their conditions and providing ongoing emotional support, which is 
especially critical for leukemia patients undergoing long-term treatment [50]. 

4.2.1. Challenges in resource-limited settings 

While these apps offer considerable promise, their effectiveness may vary in 
different settings. In high-resource countries, mHealth apps are well-integrated into 
healthcare systems, allowing patients to easily track their health data and 
communicate with their care teams. However, in resource-limited settings, 
challenges such as lack of internet access, insufficient technological infrastructure, 
and lower digital literacy can hinder the effectiveness of these interventions. 
Research has shown that in these contexts, mobile health interventions may require 
modifications, such as offline capabilities and local language support, to ensure they 
are accessible and effective [51]. 

4.2.2. Usability and patient engagement 

Additionally, research indicates that mobile health apps can empower patients 
by increasing their health literacy and enabling them to take an active role in 
managing their condition. For leukemia patients, who often face significant 
psychological challenges due to the nature of their illness and treatment, these digital 
tools can offer valuable support. They provide access to educational materials, 
coping strategies, and mindfulness exercises, which are essential for managing stress 
and anxiety associated with cancer treatment [52]. 

A 2023 study by Smith et al. demonstrated that leukemia patients using mobile 
health applications that included emotional support and educational resources 
reported significant improvements in mental health, including reduced stress and 
enhanced quality of life [53]. 

4.2.3. Differentiating needs: Acute vs. chronic leukemia patients 

The needs of leukemia patients can differ significantly depending on whether 
they are facing acute or chronic leukemia. Acute leukemia patients, often undergoing 
urgent and intensive treatment regimens, typically require mHealth tools that provide 
real-time symptom monitoring and immediate emotional support. These patients may 
experience heightened levels of anxiety, fear, and uncertainty about their prognosis 
and treatment, which makes real-time feedback and coping strategies particularly 
important. A study by Anderson et al. found that acute leukemia patients who used 
real-time symptom-monitoring apps experienced significant reductions in anxiety 
and improvements in managing treatment side effects [54]. 
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In contrast, chronic leukemia patients, who are often in long-term remission or 
undergoing maintenance therapy, prioritize managing their condition over an 
extended period. These patients benefit from mHealth tools that assist in continuous 
disease management, including medication adherence, fatigue control, and emotional 
well-being. Research has demonstrated that chronic leukemia patients using mHealth 
applications with features such as longitudinal symptom tracking have shown 
improvements in both their quality of life and emotional resilience. These tools 
facilitate ongoing monitoring, which can enhance self-management, reduce stress, 
and improve overall health outcomes [55]. 

4.2.4. Clinical implications 

From a clinical perspective, the differentiation in needs between acute and 
chronic leukemia patients is crucial for mHealth app design. Acute leukemia patients 
benefit from features that provide immediate support, such as real-time symptom 
tracking, quick emotional feedback, and stress-relieving techniques. These features 
can help patients cope with the intensive and often unpredictable nature of their 
treatment. Chronic leukemia patients, however, require apps designed for long-term 
engagement, with features like continuous symptom tracking, health reminders, and 
tools for managing the emotional and physical burden of ongoing treatment. 

Understanding these differences allows healthcare providers to better tailor 
digital health interventions to the specific needs of each patient group, ensuring that 
mHealth tools not only meet the clinical needs but also provide meaningful 
psychological support at different stages of leukemia treatment. 

4.3. Psychological nursing interventions 

4.3.1. Overview and benefits 

Positive psychological nursing interventions based on the Rosenthal effect 
demonstrate significant benefits in enhancing the psychological well-being of 
patients undergoing treatment for leukemia. This approach focuses on fostering self-
efficacy, reducing negative emotions, and promoting post-traumatic growth among 
patients. Research indicates that patients receiving this type of intervention report 
lower levels of anxiety and depression, as well as improved coping strategies and 
overall quality of life [56]. 

4.3.2. Cultural considerations in psychological nursing 

The Rosenthal effect, which emphasizes the impact of positive expectations and 
support from caregivers, plays a crucial role in this nursing model. By creating an 
environment that encourages optimism and resilience, healthcare providers can 
significantly influence the mental health outcomes of leukemia patients. Studies have 
shown that patients who engage in positive psychological interventions demonstrate 
higher scores in areas such as reflections on life, individual power, and new 
possibilities, which are essential components of post-traumatic growth [57]. 

4.3.3. Adapting interventions to cultural contexts 

However, the implementation of psychological nursing interventions can vary 
across different cultural contexts. In cultures with strong communal values, such as 
many African and Asian communities, positive psychological interventions that 
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focus on family involvement may be more effective than individualized approaches. 
Understanding these cultural nuances can help tailor psychological nursing 
interventions to better suit the needs of different patient populations [58–64]. 

5. The role of family support and social support 

5.1. Impact of caregiver mental health 

Family members’ mental health, including anxiety and depression, significantly 
impacts leukemia patients. Family caregivers often experience high levels of 
emotional distress due to caregiving demands [65–68]. This can worsen the 
psychological burden on both the caregiver and the patient. Research indicates that 
the mental health status of family members is closely linked to the quality of life and 
emotional well-being of patients with chronic illnesses, including leukemia [69]. 

For instance, studies have shown that family members of patients with serious 
mental illnesses report higher levels of emotional distress, which can negatively 
affect their caregiving abilities and the overall family dynamic [70]. Similarly, the 
presence of chronic illness in a family member can lead to increased anxiety and 
depression among caregivers as they navigate the challenges of providing support 
while managing their own mental health [71]. 

Moreover, the interplay between the mental health of family members and the 
patients’ conditions is critical. Family members who exhibit high levels of anxiety 
and depression may inadvertently contribute to a cycle of distress that affects the 
patient’s recovery and coping mechanisms [72]. This highlights the importance of 
addressing the mental health needs of family caregivers, as their emotional well-
being is essential for providing effective support to leukemia patients [73]. 

Interventions aimed at improving the mental health of family members can lead 
to better outcomes for patients. For example, support groups and counseling services 
for family caregivers can help mitigate feelings of isolation and stress, ultimately 
enhancing the quality of care provided to patients [74]. Understanding the mutual 
effects of mental health within family dynamics is crucial for developing 
comprehensive care strategies that benefit both patients and their caregivers [75]. 

5.2. Family involvement and support 

Education and support programs, such as WeChat-based education initiatives, 
can effectively enhance the involvement of family caregivers in the care of leukemia 
patients. These programs provide essential information and resources that empower 
families to better understand the disease, treatment options, and the emotional 
challenges associated with a cancer diagnosis [8]. Structured educational 
interventions have been shown to improve satisfaction and reduce anxiety among 
patients and their families, highlighting the importance of comprehensive education 
in the management of leukemia [76]. 

Furthermore, the integration of technology in education, such as the use of 
online platforms and social media, can facilitate communication and support among 
family members, allowing them to share experiences and coping strategies. This 
approach aligns with findings from studies that emphasize the need for tailored 
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educational resources that address the unique challenges faced by families of cancer 
patients [77]. 

Moreover, family involvement is crucial in the context of chronic illness 
management, as caregivers often play a significant role in supporting patients 
through their treatment journey. Programs that focus on enhancing health literacy 
among family caregivers can lead to improved patient outcomes and a better quality 
of life for both patients and their families [78]. 

In conclusion, leveraging technology and providing targeted educational 
support can significantly enhance family involvement in the care of leukemia 
patients, ultimately leading to more effective management of the disease and 
improved emotional well-being for all involved. 

5.3. Building social support networks 

Building social support networks through social media and volunteer programs 
is crucial for improving the psychological health of patients and their families. Social 
support is crucial for individuals coping with serious health conditions such as 
leukemia. The establishment of social support networks can significantly enhance 
the emotional and informational resources available to patients [12]. 

Research indicates that online communities can provide a sense of belonging 
and understanding among leukemia patients, facilitating the exchange of information 
and emotional support [79]. For example, patients can share their treatment 
experiences, coping strategies, and resources. This can be especially helpful for those 
newly diagnosed or facing treatment challenges [80]. 

In addition to social media, volunteer programs can play a significant role in 
building support networks. These programs often connect patients with trained 
volunteers who can offer companionship, guidance, and practical assistance. Such 
interactions can foster a sense of community and provide patients with the 
encouragement they need to navigate their health journeys [81]. 

Moreover, the integration of both online and offline support mechanisms can 
enhance the overall well-being of leukemia patients. Studies have shown that 
patients who engage in both social media interactions and volunteer support report 
higher levels of emotional well-being and lower levels of stress [82]. This dual 
approach not only broadens the scope of support available but also helps in creating 
a more robust network that can adapt to the varying needs of patients over time. 

As the landscape of social support continues to evolve, it is essential for 
healthcare providers to recognize the value of these networks. Encouraging leukemia 
patients to utilize social media and participate in volunteer programs can lead to 
improved health outcomes and a better quality of life. Future research should focus 
on identifying best practices for leveraging these platforms effectively to maximize 
the benefits of social support for leukemia patients [82]. 
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6. Differential application of psychological interventions in 
different leukemia subtypes and patient populations 

6.1. Emotional management for children and adolescents with leukemia 

Children and adolescents have unique psychological needs. Their experiences 
with chronic illnesses like leukemia can greatly affect their emotional well-being. 
Young leukemia patients often face anxiety, depression, and emotional distress. 
These challenges can be worsened by the demands of treatment and uncertainty 
about their health outcomes [83]. 

Research indicates that children and adolescents with long-term physical 
conditions, including leukemia, are at an increased risk for psychological problems, 
particularly anxiety and depression [84]. This highlights the importance of 
addressing emotional management as a critical component of their overall care. 
Effective interventions should be tailored to the developmental and emotional needs 
of these young patients. This ensures they receive the appropriate psychological 
support throughout their treatment [85]. 

The role of family dynamics is also important. Parents and siblings of children 
with leukemia experience emotional distress, which affects the whole family [86]. 
Therefore, it is essential to provide resources and support not only for the patients 
but also for their families to foster resilience and coping strategies during this 
challenging time [87]. 

Psychosocial interventions, like counseling and support groups, can help 
children and adolescents manage emotional challenges and improve their quality of 
life [88]. Additionally, educational programs that promote self-regulation and 
emotional resilience can empower these young patients to manage their feelings and 
cope with the stresses associated with their illness [89]. 

Ultimately, a comprehensive approach that includes emotional management 
strategies, family support, and educational interventions is vital for addressing the 
unique psychological needs of children and adolescents with leukemia, ensuring they 
receive holistic care that promotes both their physical and emotional health [90]. 

6.2. Differentiated interventions for adult and elderly leukemia patients 

Different age groups require different psychological interventions, especially 
for patients with acute leukemia undergoing chemotherapy. Research indicates that 
psychological interventions can significantly impact the quality of life (QoL) and 
remission rates among these patients [91]. 

Elderly patients face unique challenges, including higher rates of anxiety and 
depression. These issues can be worsened by their medical conditions and treatment 
regimens [92]. Therefore, tailored psychological support that addresses the specific 
emotional and cognitive needs of older adults is essential. For instance, interventions 
that incorporate Cognitive Behavioral Therapy (CBT) and progressive muscle 
relaxation (PMR) have shown promise in improving QoL for elderly leukemia 
patients [91]. 

Younger adult patients may benefit from strategies that focus on enhancing 
resilience and coping mechanisms. This demographic often experiences stressors 
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related to life transitions, such as career and family responsibilities, which can 
influence their psychological well-being during treatment. Interventions that include 
peer support and individualized approaches may be more effective for this group, as 
they can address the social and emotional complexities faced by younger adults [93]. 

Moreover, the effectiveness of psychological interventions can vary based on 
the patient’s age, with studies suggesting that younger patients may respond better to 
interventions that incorporate technology and social media, while older patients may 
prefer more traditional, face-to-face support [94]. 

Overall, recognizing the distinct psychological needs of adult and elderly 
leukemia patients is crucial for developing effective interventions that enhance their 
treatment experience and overall health outcomes. Tailoring these interventions not 
only improves adherence to treatment but also fosters a supportive environment that 
can lead to better psychological and physical health. 

6.3. Intervention strategies for acute vs. chronic leukemia patients 

The psychological support needs of patients with acute leukemia (e.g., AML) 
differ from those of patients with chronic leukemia (e.g., CLL). Patients with acute 
myeloid leukemia (AML) often face a rapid decline in quality of life and mood 
during their hospitalization for intensive chemotherapy, necessitating targeted 
psychological interventions. A pilot randomized trial of the psychological mobile 
app, DREAMLAND, showed significant improvements in quality of life for patients 
with newly diagnosed AML. Those who used the app reported reduced anxiety and 
depression symptoms and enhanced self-efficacy compared to those receiving usual 
care [95]. 

In contrast, patients with chronic leukemia may experience a more gradual 
progression of their disease, leading to different psychological challenges. Chronic 
leukemia patients need ongoing support and coping strategies to manage the long-
term effects of their condition and treatment. A holistic approach that considers 
comorbidities, lifestyle, and patient expectations is essential for optimizing care in 
chronic leukemia patients [96]. 

Moreover, Patients with AML experience significant psychological distress 
during induction treatment. This highlights the importance of routine and timely 
assessments of their symptoms. Research indicates that a significant proportion of 
patients report moderate to severe distress, particularly those with a history of 
psychological disorders [97]. This underscores the necessity for tailored 
psychological support interventions that address the unique needs of acute leukemia 
patients, which may differ markedly from those required for chronic leukemia 
patients. 

In summary, while both acute and chronic leukemia patients require 
psychological support, the nature and timing of interventions must be adapted to the 
specific challenges faced by each group. Acute leukemia patients, such as those with 
AML, benefit from immediate and intensive psychological support during treatment, 
whereas chronic leukemia patients may require ongoing support to manage the long-
term effects of their disease and treatment. 
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7. Future directions and research prospects for psychological 
interventions 

7.1. Personalization of intervention methods 

Personalized intervention methods are crucial for leukemia patients. They help 
enhance treatment outcomes and improve overall quality of life. By designing 
personalized psychological interventions, healthcare providers can address the 
unique needs and characteristics of each patient, thereby fostering a more supportive 
and effective treatment environment. 

Recent studies have highlighted the importance of understanding individual 
patient experiences and the psychological strengths they possess. For instance, a 
qualitative study on breast cancer patients in China revealed that character strengths 
such as gratitude, hope, and selflessness played a significant role in their 
survivorship experience [98]. Similarly, leukemia patients may benefit from 
identifying and utilizing their personal strengths to cope with the challenges of their 
diagnosis and treatment. 

To develop effective personalized interventions, it is essential to consider 
various factors, including the patient’s psychological profile, social support systems, 
and cultural background. A framework for designing personalized interventions can 
use principles from adaptive digital interventions. These have been shown to 
optimize treatment based on individual needs and contexts. This approach can be 
particularly beneficial for leukemia patients, who often face complex emotional and 
psychological challenges throughout their treatment journey [99]. 

Moreover, integrating psychoeducation into the intervention design can 
empower patients by enhancing their understanding of their condition and treatment 
options. A systematic review of psychosocial interventions for dementia patients 
indicated that personalized education significantly improved patient engagement and 
coping strategies [100]. By applying similar principles to leukemia care, healthcare 
providers can create tailored educational resources that resonate with patients’ 
experiences and preferences. 

In addition, leveraging technology, such as mobile health applications, can 
facilitate personalized interventions by providing real-time feedback and support. A 
recent pilot study demonstrated the effectiveness of a personalized mHealth 
intervention in promoting physical activity among type 2 diabetes patients, 
highlighting the potential for similar applications in leukemia care [101]. These tools 
can help patients set personalized goals, track their progress, and receive tailored 
encouragement, ultimately fostering a sense of agency and control over their health. 

Finally, ongoing evaluation and adaptation of personalized interventions are 
vital to ensure their effectiveness. Utilizing feedback from patients and healthcare 
professionals can inform necessary adjustments, making the interventions more 
relevant and impactful. A study on the implementation of personalized patient 
education protocols in post-myocardial infarction care emphasized the importance of 
continuous improvement based on patient and provider experiences [102]. 

In conclusion, the personalization of psychological interventions for leukemia 
patients is a multifaceted process that requires a deep understanding of individual 
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patient characteristics, the integration of psychoeducation, and the use of technology 
to enhance engagement. By adopting a patient-centered approach, healthcare 
providers can significantly improve the psychological well-being and treatment 
outcomes for leukemia patients. 

7.2. Expansion of digital psychological health interventions 

The integration of digital psychological health interventions has emerged as a 
promising avenue for supporting patients with leukemia, a group that often faces 
significant psychological distress due to their diagnosis and treatment. Recent studies 
have highlighted the potential of digital health tools to enhance mental well-being 
and provide accessible support to patients navigating the complexities of their 
condition. 

Digital interventions, such as mobile applications and web-based platforms, can 
offer tailored psychological support, including Cognitive Behavioral Therapy (CBT) 
and mindfulness-based approaches, which have been shown to be effective in 
improving mental health outcomes among various patient populations [103]. For 
leukemia patients, these interventions can be particularly beneficial in addressing 
common issues such as anxiety, depression, and emotional regulation, which are 
prevalent in this demographic [104]. 

Moreover, the scalability of these digital interventions is a critical factor in their 
implementation. As highlighted in the literature, the use of technology can facilitate 
broader access to mental health resources, especially in low- and middle-income 
countries where traditional mental health services may be limited [105]. By 
leveraging mobile technology, healthcare providers can reach underserved 
populations, ensuring that leukemia patients receive the psychological support they 
need, regardless of their geographical location [106]. 

The effectiveness of digital interventions has been supported by systematic 
reviews indicating that such tools can lead to significant improvements in 
psychological well-being [107]. However, it is essential to consider the unique 
challenges faced by leukemia patients, including treatment-related side effects and 
the emotional burden of their illness. Tailoring digital interventions to meet these 
specific needs can enhance their acceptability and effectiveness [108]. 

Furthermore, the role of non-clinician guidance in digital mental health 
interventions has been shown to improve adherence and outcomes [109]. 
Incorporating peer support or lay counselors into the delivery of these digital tools 
may provide additional motivation and reassurance for leukemia patients, fostering a 
sense of community and shared experience [110]. 

In conclusion, the expansion of digital psychological health interventions for 
leukemia patients presents a valuable opportunity to enhance mental health support. 
By focusing on the effectiveness and scalability of these interventions, healthcare 
providers can ensure that patients receive timely and relevant psychological care, 
ultimately improving their overall quality of life during and after treatment. 
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7.3. Multidisciplinary collaboration 

Collaboration among psychologists, nurses, and oncologists can provide holistic 
psychological support and care for leukemia patients. The integration of various 
healthcare professionals is essential in addressing the complex needs of these 
patients, who often experience significant psychological distress alongside their 
physical symptoms. Research indicates that effective communication and 
collaboration among team members can enhance patient outcomes and improve 
overall quality of care [111]. 

For instance, palliative care and rehabilitation practitioners can work together to 
alleviate both physical and psychological symptoms, thereby improving the quality 
of life for cancer patients [112]. Furthermore, the implementation of outreach 
telehealth services has been shown to enhance access to psychological counseling for 
palliative care patients, demonstrating the importance of integrating mental health 
support into cancer care [113]. 

In addition, understanding the psychosocial needs of patients is crucial. Studies 
have highlighted the prevalence of anxiety and depression among cancer patients, 
emphasizing the need for a close liaison between oncologists and mental health 
professionals to improve treatment outcomes [114]. By fostering a collaborative 
environment, healthcare providers can ensure that the psychological, social, and 
spiritual needs of leukemia patients are met, ultimately leading to a more 
comprehensive approach to their care [115]. 

Moreover, the role of social workers in palliative care is vital, as they can 
facilitate family meetings and optimize communication among the healthcare team, 
ensuring that the patient’s and family’s needs are prioritized [115]. This 
collaborative approach not only addresses the immediate concerns of the patients but 
also supports their long-term well-being and recovery. 

In conclusion, a multidisciplinary team comprising psychologists, nurses, and 
oncologists is essential for providing holistic psychological support to leukemia 
patients. By working together, these professionals can create a supportive 
environment that addresses the multifaceted challenges faced by patients, ultimately 
leading to improved health outcomes and enhanced quality of life. 

7.4. Long-term follow-up studies 

Increasing the focus on long-term follow-up studies assessing the effectiveness 
of psychological interventions is essential for evaluating the sustained impact of 
these measures. Longitudinal studies can provide valuable insights into how 
psychological support influences patient outcomes over time, allowing for the 
identification of effective practices and areas needing improvement [116]. 

Research into the long-term effects of psychological interventions can also help 
to refine existing approaches and develop new strategies tailored to the evolving 
needs of leukemia patients. By establishing a robust framework for continuous 
assessment and feedback, healthcare providers can enhance the effectiveness of 
psychological support and ensure it remains relevant throughout the patient’s 
treatment journey [117,118]. 
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8. Conclusion 

This review emphasizes the critical importance of coping strategies and 
psychological interventions in improving the mental health of leukemia patients, 
particularly in managing depression and anxiety. These interventions are essential 
components of comprehensive cancer care, significantly enhancing patients’ quality 
of life and treatment outcomes. 

Effective emotional management enhances treatment adherence and fosters 
resilience, especially when personalized approaches that consider patient-specific 
factors—such as age, gender, and disease subtype—are applied. The integration of 
digital health applications and social support networks also plays a vital role in 
providing essential resources and improving communication for both patients and 
caregivers. 

Family dynamics strongly influence the psychological well-being of leukemia 
patients, highlighting the necessity of caregiver involvement. Educational programs 
and support services for family members can mitigate the emotional burden on both 
patients and their families, leading to better overall health outcomes. 

In conclusion, incorporating systematic psychological support into leukemia 
treatment plans is crucial for promoting mental health and optimizing treatment 
efficacy. For future research directions, we have briefly addressed these in the 
discussion section to highlight areas needing further exploration while ensuring this 
conclusion remains focused on summarizing the core findings of the review. 
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