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Modeling the relationship
between depression in people
with cancer and perceived stress,
with the mediating role of eating
problems, sexual satisfaction,
emotion regulation and
self-compassion

Reihaneh Moniri, Banafsheh Gharraee* and
Komeil Zahedi Tajrishi

Department of Clinical Psychology, School of Behavioral Sciences and Mental Health (Tehran Institute
of Psychiatry), Iran University of Medical Sciences, Tehran, Iran

Aim: With the rising prevalence of cancer and the adverse physical and
psychological experiences endured by affected individuals, this study aims to
establish a model illustrating the relationship between depression in people with
cancer and perceived stress. Additionally, it examines the mediating influence of
eating problems, sexual satisfaction, emotional regulation, and self-compassion.

Method: This study employs a descriptive-correlational research method,
utilizing structural equation analysis (modeling) to explore the role of mediators.
The research sample comprised 200 individuals diagnosed with cancer,
selected based on predetermined inclusion and exclusion criteria. Participants
completed Beck's 13-item depression questionnaire, a 10-item perceived stress
questionnaire, an 8-item appetite measurement questionnaire, a 25-item sexual
satisfaction questionnaire, a 10-item emotion regulation questionnaire, and a
12-item compassion questionnaire. The data were subsequently analyzed using
SPSS-24 and Lisrel 80/8 software.

Findings: The research findings indicate a significant positive relationship
between perceived stress and depression in people with cancer. Furthermore,
eating problems exhibited a mediating role in the relationship between
perceived stress and depression, with a direct effect coefficient of (t =0.28,
B =0.02). However, the path from perceived stress to depression, mediated by
sexual satisfaction, was found to be statistically insignificant, with a standard
coefficient of 0.01 at the p <0.05 level. Emotion regulation demonstrated a
direct effect coefficient of (t =-3.52, 8 = -0.33) on depression. Likewise, self-
compassion exhibited a direct effect coefficient of (t =—-3.08, 8 =-0.28) on
depression, while the path from perceived stress to depression was mediated by
self-compassion, with a standard coefficient of 0.12 at the p <0.05 level.

Conclusion: In conclusion, this study sheds light on the interplay between
depression and perceived stress in individuals with cancer, revealing a significant
positive association. Eating problems emerged as a mediating factor, directly
influencing the manifestation of depressive symptoms. However, the mediation
pathway through sexual satisfaction was found to be statistically insignificant.
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Emotion regulation and self-compassion were identified as influential factors,
with direct effects on depression and self-compassion also serving as a
mediator in the relationship between perceived stress and depression. The
findings emphasize the importance of targeted interventions addressing eating
problems, enhancing emotion regulation, and fostering self-compassion to
alleviate the impact of depression and perceived stress in individuals facing
cancer-related challenges. Further research is encouraged to refine and expand
upon these insights, advancing holistic care for this population.

KEYWORDS

depression, cancer, perceived stress, eating problems, sexual satisfaction, emotional
regulation, self-compassion

Introduction

Cancer represents a leading cause of mortality worldwide.
According to the World Health Organization, the number of new
cancer cases in 2020 reached 19 million, with over 10 million resulting
in death. In essence, one out of every six deaths is attributable to
cancer. The most prevalent types of cancer include breast cancer in
women, as well as lung, colon, prostate, skin, and stomach cancer
(Bray et al., 2018). These statistics are equally alarming within our
country, with current registered cases numbering 112,000, projected
to increase by 43% to 160,000 cases by the year 2026, according to
Iranian researchers. Stomach cancer and breast cancer among men
and women, respectively, exhibit the highest prevalence, a trend
expected to persist until 2026 (Roshandel et al., 2021). The impact of
cancer manifests in various physical and psychological aspects,
including depression, anxiety, quality of life, sexual function, fatigue,
coping and adaptation skills, and body image (Sacedi et al., 2019).
Psychological distress and psychiatric disorders commonly afflict
cancer patients, severely compromising their quality of life. Moreover,
psychological disorders can engender behaviors that heighten the risk
of cancer (Miovic and Block, 2007; Sartorius et al., 2014).

Among these psychological issues, mood disorders, particularly
depression, prevail as the most common conditions associated with
cancer (Kissane et al., 2004). Recent studies have underscored the
augmented risk of depression in individuals experiencing heightened
perceived stress (Alagizy et al., 2020).

Notably, cancer patients, exhibit perceived stress alongside
depression and anxiety (Cristobal-Narvaez et al., 2022). Prior
investigations have examined the relationship between depression in
cancer patients and perceived stress, employing mediators such as self-
esteem (Lee et al, 2013) and mental adjustment (Li et al., 2015).
Consequently, interventions aimed at addressing perceived stress can
effectively ameliorate depression in people with cancer, thus improving
their overall well-being (Hur and Song, 2008). Perceived stress levels
in cancer patients also significantly correlate with their self-care
behaviors, including crucial aspects such as healthy eating habits
(Abdollahi et al., 2020).

Healthy eating habits, encompassing the regulation of appetite
and the resolution of eating problems, constitute a pivotal component
of self-care behaviors in individuals grappling with depression
(Mischoulon et al., 2011; Lee et al., 2013). Multiple studies have
demonstrated a substantial association between perceived stress and
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eating disorders (Asghari et al., 2017), as well as eating behaviors
(Asberg and Wagaman, 2010; Roy et al., 2021).

The impact of stress on sexual components has been explored,
elucidating the connection between stress and sexual performance
(Gronli et al., 2005), behaviors (Tavares et al., 2019), and well-being
(Lin etal., 2022). Women with cancer, especially those affected in their
sexual organs, may encounter various sexual problems that can persist
even a year after recovery (Hamilton and Meston, 2013). Depression
also exhibits a pronounced association with sexual problems,
including sexual dissatisfaction resulting from fatigue and diminished
pleasure (Peleg-Sagy and Shahar, 2013; Din et al., 2019). Consequently,
this aspect warrants further investigation.

Emotion regulation emerges as a significant variable, correlating
notably with perceived stress and depression in cancer patients (Boyle
et al., 2017). Given the significant relationship between perceived
stress levels and the employment of emotion regulation strategies
(Zahniser and Conley, 2018), as well as the connection between
emotion regulation and depression, this component holds promise as
a mediator between stress perception and depression in cancer
patients (Joormann and Stanton, 2016).

Self-compassion, encompassing the three subscales of self-
compassion versus self-blame, human commonality versus isolation,
and mindfulness versus identification, functions as a protective factor
against depression in individuals diagnosed with cancer (Zhu et al.,
2019). Notably, this component exhibits a significant relationship with
perceived stress (Homan and Sirois, 2017), qualifying it for
examination as a mediator between perceived stress and depression in
cancer patients.

Despite numerous studies exploring various factors contributing
to depression in cancer patients, a comprehensive model has yet to
be presented. This research seeks to establish a model that
systematically examines the relationships between depression in
people with cancer and perceived stress. To achieve this, we will
consider the mediating effects of eating problems, sexual satisfaction,
emotional regulation, and self-compassion. The proposed model is
depicted in Figure 1.

Research questions include:

1 Can eating problems play a mediating role in the relationship
between depression in people with cancer and perceived stress?
2 Can sexual satisfaction play a mediating role in the relationship
between depression in people with cancer and perceived stress?
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FIGURE 1
Assumed model.

3 Can emotion regulation play a mediating role in the
relationship between depression in people with cancer and
perceived stress?

4 Can self-compassion play a mediating role in the relationship
between depression in people with cancer and perceived stress?

5 Does the assumed model have a good fit?

Method

The current research utilized a descriptive-correlational design to
examine the mediating role of eating problems, sexual satisfaction,
emotion regulation, and self-compassion in the relationship between
depression and perceived stress in cancer patients. Structural equation
analysis (modeling) was employed for data analysis.

To ensure the inclusion of relevant variables, the study focused on
cancer patients with blood, bone, liver, lung, breast, mouth,
Lymphoma, skin, and thyroid cancer. This targeted sampling approach
was chosen due to the significant impact of certain cancer types, such
as stomach and intestine cancer, on variables like sexual satisfaction
and eating problems (Kline, 2023). According to Klein’s studies, the
required sample size was 200 people for the significance of the studies
using the modeling method. The population of this research included
people with cancer undergoing treatment in hospitals and clinics in
Tehran in 2023.

The study utilizes various instruments, namely the Beck
Depression Questionnaire, Perceived Stress Scale (PSS), the Council
on Nutrition Appetite Questionnaire (CNAQ), Larson’s Sexual
Satisfaction Questionnaire, ERQ Questionnaire, and the Short Form
of the Self-Compassion Questionnaire. Subsequent paragraphs will
provide detailed discussions on each of these instruments.

After obtaining the necessary permits from the Iran University of
Medical Sciences and Health Services and receiving the code of ethics,
the oncology department of Hazrat Rasool Akram Hospital and
Shahid Hasheminejad Kidney and Urinary Tract Hospital in Tehran
was referred to collect data. At this stage, the paper-pencil version of

Frontiers in Psychology

the questionnaires was used to collect data, and by visiting the relevant
hospitals and explaining the research objectives and making the
necessary arrangements, cancer patients, both inpatients and
outpatients to receive chemotherapy drugs (to injection) were invited
to participate in the study. The objectives of the research, the condition
of informed consent and the possibility of withdrawing from the study
were explained to them, and in case of written consent, the questions
were provided to them. At first, explanations about the questionnaire
questions and how to complete them were provided to the patients,
they were assured that the names will not be written on the
questionnaire and only the researcher will have access to the data from
the questionnaire. At the end, the patients were requested to complete
the questions carefully and not to leave any question unanswered.
Eleven people withdrew from the research due to personal reasons
and 12 questionnaires were incompletely completed, which were
excluded from the analysis, and the final sample consisted of
200 subjects.

Statistical data analysis involved the use of both descriptive and
inferential analysis methods. SPSS-24 software was utilized to analyze
mean, standard deviation, frequency percentage, and correlation.
Additionally, Lisrel 80.8 software was employed for structural
equation modeling.

Instruments

Depression questionnaire

The Beck depression questionnaire, initially developed by Beck
and colleagues in 1961, was utilized. The short version of this
questionnaire consists of 13 questions graded on a four-point Likert
scale ranging from 0 to 3. The total score ranges from 0 to 39, with
negative affect toward oneself measured by questions 1, 2, 3, 4, 5, 6, 7,
and 10, and unpleasantness assessed through questions 7, 8,9, 11, 12,
and 13. This questionnaire demonstrates acceptable internal reliability,
with Cronbach’s alpha coefficients of 0.86 among psychiatric patients
and 0.81 for non-psychiatric patients. Furthermore, it exhibits a
satisfactory correlation with the Hamilton Depression Rating Scale

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1281347
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Moniri et al.

(HRSD) (Beck et al., 1988). The Persian version of the questionnaire,
standardized by Ghasemzadeh et al., showcases a high internal
consistency score of Cronbach’s alpha 0.87 and a notable pre-test and
post-test validity with r =0.74 (Ghassemzadeh et al., 2005).

Perceived stress questionnaire

The Perceived Stress Scale (PSS), introduced by Cohen et al. in
1983, was employed. This questionnaire comprises 16 items graded on
a five-point Likert scale ranging from 0 to 4. It measures two main
subscales: perceived self-efficacy and perceived helplessness. The
internal consistency coefficient reported in Cohen’s study for each
subscale and the overall score ranged from 0.84 to 0.86 (Cohen et al.,
1983). In the Persian version, standardized by Safaei and Shokri, the
internal consistency coeflicients for perceived self-efficacy, perceived
helplessness, and the overall score of perceived stress were Cronbach’s
alpha 0.80, 0.60, and 0.76, respectively (Safaci and Shokri, 2014).

Eating problems questionnaire

The Council on Nutrition Appetite Questionnaire (CNAQ) was
utilized, developed by Wilson et al. in 2005. This measurement scale
includes eight questions with five Likert options. Scores range from 8
(worst) to 40 (best), with higher scores indicating better nutritional
status. The questionnaire demonstrates high similarity with a
Cronbach’s alpha coefficient of 0.72 (Wilson et al.,, 2005). In the
standardized Persian version by Sajadi et al., the questionnaire exhibits
acceptable homogeneity with a Cronbach’s alpha coefficient of 0.5
(Sajadi Hezaveh et al., 2023).

Sexual satisfaction questionnaire

The sexual satisfaction questionnaire by Larson was utilized,
consisting of 25 questions, with 13 negative and 12 positive items.
Participants responded using a five-option Likert method. Scores
ranged from 25 to 125, where scores below 50 indicated no sexual
satisfaction, 51-75 indicated low satisfaction, 76-100 indicated
moderate satisfaction, and scores above 100 indicated high
satisfaction. The internal consistency was reported as alpha 0.91
(Hudson et al., 1981; Larson et al., 1998). In the Persian version
standardized by Bahrami et al., the internal consistency was calculated
using Cronbach’s alpha, yielding a value greater than 0.7 (Bahrami
etal., 2016).

Emotion regulation questionnaire

The ERQ questionnaire was developed by Gross and John in 2003,
consisting of 10 questions that measure two subscales: cognitive
reappraisal (six items) and expressive suppression (four items).
Participants responded on a seven-point Likert scale, with higher
scores indicating better emotional regulation ability. The internal
correlation for the cognitive reappraisal subscale was 0.79, while for
expressive suppression, it was 0.73 (Gross and John, 2003). In the
Persian sample of this questionnaire, Bigdeli et al. reported Cronbach’s
alpha coeflicients of 0.83 for cognitive reappraisal and 0.79 for
expressive suppression (Bigdeli et al., 2013).

Self-compassion questionnaire

The self-compassion questionnaire (short form) consisted of 12
questions graded on a five-point Likert scale. It measured three
subscales: self-compassion against self-blame, human commonality
against isolation, and mindfulness against identification. The retest
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reliability for this scale was reported as 0.92 (Raes et al., 2011). The
Persian version, standardized by Khanjani et al., reported alpha
coeflicients of 0.79 for the total scale and 0.68, 0.71, and 0.86 for the
subscales of self-compassion against self-blame, human commonality
against isolation, and mindfulness against extreme identification,
respectively (KChanjani et al., 2016).

Results

In this comprehensive study, a diverse group of 200 individuals
spanning a wide range of ages, from 19 to 69 years, actively took part.
The participants, characterized by an average age of 49.64 and a
standard deviation of +11.66, were carefully selected to ensure a
representative sample. To provide further insights into the
demographics, please refer to Table 1, which showcases the various
characteristics of the research sample.

Descriptive results

Table 2 shows the minimum, maximum, mean and standard
deviation of the scores of the research variables.

Inferential results

In order to thoroughly validate the inferential findings, a
comprehensive assessment of the path analysis defaults was conducted.
Moving forward, the hypotheses and research questions were subjected
to rigorous testing using both Pearson’s moment correlation coefficient
tests and path analysis. To ensure the robustness of the analyses,
various diagnostic tests were performed, including evaluations of
univariate and multivariate normality assumptions, identification of
potential multiple collinearity issues, examination of outliers, and
scrutiny of missing data. Specifically, the assumption of univariate
normality was assessed using the Smirnov Kolmograph test, and the
results were meticulously analyzed. Table 3 presents the z statistic
values obtained from this test, revealing that none of the calculated
Smirnov Kolmograph test statistics reached significance (p >0.05). This
compelling outcome conclusively supports the notion that the variables’
scores follow a normal distribution, thereby affirming the
appropriateness of employing parametric tests for subsequent analyses.

In this research, the assumption of normality of several variables
was thoroughly evaluated by calculating Merdia’s coefficient index.
The resulting coeflicient value was 2.362 for the hypothetical model.
Taking into consideration that the critical value of the t for this
coeflicient is less than 2.58, it can be confidently concluded that the
multivariate normality assumption holds true. This finding adds
strength to the validity of the research.

Multiple collinearities, referring to the presence of high
correlations between obvious variables, were meticulously examined.
One of the widely accepted approaches to assess multiple collinearities
is by scrutinizing the correlation matrix among these variables. A
comprehensive analysis of the correlation matrix clearly indicated the
absence of any significant multiple collinearities among the variables
under investigation. The correlation coefficients for the hypothetical
model ranged from 0.01 to 0.54. It is noteworthy that correlation
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coefficients exceeding 0.85 tend to hinder the accurate estimation of
the model due to the problem of multiple collinearities. Thus, the
assumption of the non-existence of multiple collinearities holds true,
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TABLE 1 Demographic characteristics.

Frequency Percentage

further ensuring the reliability of the study. Gender Female 122 ol
To identify univariate outlier data for the obvious variables, a Male 78 39
frequency table and box plot were employed. Additionally, multivariate Marital .
outlier data were identified by calculating Mahalanobis distances for status Single 20 10
each individual. Conﬁequently, one participant was excluded from the Married 158 70
analysis. Moreover, Table 4 displays the correlation matrix of the
. . 1. . . Others (divorced,
research variables, providing a comprehensive overview of the
: . divorced, 22 11
relationships among them.
widowed)
i : i Degree of
Que;tlgn 1 Calj eating prc_:blems play a gree Undergradute 0 s
mediating role in the relationship between education
depression in people with cancer and perceived Diploma 73 365
?
stress: Bachelor 28 14
The fit indices as a result of the test of the proposed model are “ . )
t
shown in Table 5, which shows that the proposed model has a good e
fit. As you can see in Figure 2, perceived stress has a direct effect Job status Employee 4 205
(t=0.32, § =-3.79) on eating problems. The coeflicient has a direct Housewife 107 53.5
effect (£ =0.61, t =0.61) on depression. Also, eating problems have a Unemployed 23 115
direct effect on depression (f§ =0.28, t =0.02). Considering that in the Student 5 )
uden
structural model, the significance of the path coefficient is determined
using the value of t, if the value of t is more than 1.96, the relationship Retired 27 13.5
between the two structures is significant. Inpatient )
Inpatient 98 49
Table 6 shows the standardized coeflicients, limits of the Bootstrap status
test and the estimation error of the indirect path (the mediation model Outpatient 102 51
of eating problems in the relationship between perceived stress Fami
. amily
and depressmn). history of Yes 63 31.5
In the present study, the Bootstrap test was used to evaluate the
cancer
mediation relationship. Bootstrap provides the most powerful and
. L . . N 137 68.5
logical method to obtain indirect effects. As a result of this method, if °
the highest and lowest limits for the mediating path are of the same Cancer L .
eukemia 16 8
sign (both positive or both negative) or the zero value is not placed type
between these two limits, then the indirect causal path is significant. As Breast 41 20.5
you can see in Table 6, the highest and lowest limits of the Bootstrap Liver 4 20.5
test in the model of eating problems as a mediator between perceived 5 . s
one
stress and depression were obtained as 0.13 and 0.03, respectively, due
to the same sign of these Two limits, the path of perceived stress to Mouth 8 4
depression with the mediation of eating problems is significant with a Lung 5 2.5
standard coefficient of 0.08 at the p <0.05 level. Skin 2 11
In response to the first research question, it can be said that eating Lymphoma ; 35
problems can play a mediating role in the relationship between
. . Thyroid 54 27
perceived stress and depression.
TABLE 2 Minimum, maximum, average and standard deviation.
Research Sample size Minimum Maximum Mean Standard
variables deviation
Depression 200 0 31 8.15 6.79
Perceive stress 200 12 32 19.83 422
Sexual satisfaction 200 46 121 81.99 15.83
Self-compassion 200 19 59 38.54 8.20
Eating problems 200 10 36 25.76 4.96
Emotion regulation 200 10 66 44.46 10.46
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Question 2: Can sexual satisfaction play a
mediating role in the relationship between
depression in people with cancer and perceived
stress?

The fit indices as a result of the test of the proposed model are
listed in Table 7, which shows that the proposed model has a good fit.
As you can see in Figure 3, perceived stress has a direct effect
coeflicient (t =—0.39, § =-0.03) on sexual satisfaction and a direct
effect coefficient (+ =7.15, § =0.61) has depression. Also, sexual
satisfaction has a direct effect coefficient (¢ =—0.83, f§ =-0.05) on
depression. Considering that in the structural model, the significance
of the path coefficient is determined by using the t value, if the t value
is more than 1.96, the relationship between the two structures
is significant.

Table 8 shows the standard coeflicients, limits of the Bootstrap test
and the estimation error of the indirect path (the mediating role of
sexual satisfaction in the relationship between perceived stress
and depression).

As you can see in Table 8, the highest and lowest limits of the
Bootstrap test in the mediation model of sexual satisfaction between
perceived stress and depression were obtained at 0.03 and —0.03,
respectively. Due to the non-significance of these two extremes, the
path of perceived stress to depression with the mediation of sexual
satisfaction is not significant with a standard coefficient of 0.01 at the
P <0.05 level.

TABLE 3 The results of Smirnov Kolmograph test.

Variables Kolmograph-Smirnov
Statistic Df R[]
Depression 0.073 200 0.052
Perceive stress 0.086 200 0.043
Sexual satisfaction 0.103 200 0.031
Self-compassion 0.067 200 0.053
Eating problems 0.072 200 0.052
Emotion regulation 0.099 200 0.039

TABLE 4 Correlation matrix.

10.3389/fpsyg.2024.1281347

In response to the second research question, it can be said: sexual
satisfaction cannot play a mediating role in the relationship between
perceived stress and depression.

Question 3: Can emotion regulation play a
mediating role in the relationship between
depression in people with cancer and perceived
stress?

The fit indices as a result of the test of the proposed model are
shown in Table 9, which shows that the proposed model has a good
fit. As you can see in Figure 4, perceived stress has a direct effect
coefficient (t =—4.64, f§ =-0.48) on emotion regulation and a direct
effect coefficient (¢ =—5.42, f§ =-0.45) has depression. Likewise,
emotion regulation has a direct effect coefficient (t =—3.52, § =-0.33)
on depression. Considering that in the structural model, the
significance of the path coefficient is determined by using the t value,
if the t value is more than 1.96, the relationship between the two
structures is significant.

Table 10 shows the standard coefficients, limits of the Bootstrap
test and the estimation error of the indirect path (the mediating role
of emotion regulation in the relationship between perceived stress
and depression).

As you can see in Table 10, the highest and lowest limits of the
Bootstrap test in the mediation model of emotion regulation between
perceived stress and depression were obtained as 0.09 and 0.02,
respectively. The path of perceived stress to depression with the
mediation of emotion regulation is significant with a standard
coefficient of 0.01 at the p <0.04 level.

In response to the third research question, it can be said that
emotion regulation can play a mediating role in the relationship
between perceived stress and depression.

Question 4: Can self-compassion play a
mediating role in the relationship between
depression in people with cancer and perceived
stress?

The fit indices as a result of the test of the proposed model are
listed in Table 11, which shows that the proposed model has a good

Variable Depression Perceived Sexual Self- Eating Emotion
stress satisfaction compassion problems regulation

Depression 1

Perceive stress 0.18*% 1

Sexual satisfaction —0.18* —0.01

Self-compassion —0.54%* —0.23%* 0.19%* 1

Eating problems —0.30%* —0.30%* 0.32%% 0.30%* 1

Emotion regulation —0.41%% —-0.09 0.02 0.36%* 0.13 1

*##p <0.01; *p <0.05.

TABLE 5 Fit indices of the mediation model of eating problems in the relationship between perceived stress and depression.

Fit indices

2.78 0.89 0/90

0/90 0.88 0.91 0.08
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FIGURE 2
Mediation model of eating problems in the relationship between perceived stress and depression.

TABLE 6 Indirect path coefficients of the mediation model of eating problems in the relationship between perceived stress and depression.

Indirect path Indirect beta Number of sample Bootstrap value Estimation error

reproductions

Lowest

Mediating role of eating 0.08 1,000
problems in the

relationship between

perceived stress and

depression

Highest

0.13 0.03 0.02

TABLE 7 Fit indices of the mediation model of sexual satisfaction in the relationship between perceived stress and depression.

X?/df CFl IFI

‘ ‘ 3.34 ‘ 0.89 ‘ 0.89 ‘

Fit indices

NFI NNFI RFI

0/90 ‘ 0.90 ‘ 0.88 ‘ 0.08 ‘

TABLE 8 Indirect path coefficients for the mediation model of sexual satisfaction in the relationship between perceived stress and depression.

Indirect path Indirect Beta

reproductions

Number of sample

Bootstrap Value Estimation Error

Highest Lowest

Mediating role of sexual 0.01 1,000
satisfaction in the

relationship between

perceived stress and

depression

0.03 —-0.03 0.02

fit. As you can see in Figure 5, perceived stress has a direct effect
coeflicient (t =—4.71, § =-0.50) on self-compassion and a direct
effect coefficient (+ =5.38, f§ =0.47) on depression. Also, self-
compassion has a direct effect coefficient (¢ =—3.08, § =-0.28) on
depression. Considering that in the structural model, the significance
of the path coefficient is determined by using the t value, if the t value
is more than 1.96, the relationship between the two structures
is significant.

Table 12 shows the standardized coefficients, limits of the
Bootstrap test and the estimation error of the indirect path (the
mediating role of self-compassion in the relationship between
perceived stress and depression).

As you can see in Table 12, the highest and lowest limits of the
Bootstrap test in the mediation model of self-compassion between
perceived stress and depression were obtained as 0.19 and 0.04,
respectively, due to the co-sign of these two limits. The path of
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perceived stress to depression with the mediation of self-compassion
is significant with a standard coefficient of 0.12 at the p <0.05 level.

In response to the fourth research question, it can be said: self-
compassion can play a mediating role in the relationship between
perceived stress and depression.

Question 5: Does the assumed model of the
research have a good fit or not?

The fit indices as a result of the test of the proposed model are
listed in Table 13, which shows that the proposed model has a
relatively favorable fit. As you can see in Figure 6, perceived stress
has a direct effect coefficient (t =4.33, f§ =0.29) on eating problems,
direct coefficient (t =0.71, £ =0.05) on Sexual satisfaction, direct
coefficient (¢t =—1.30, f§ =-0.10) on emotion regulation, direct
coefficient (t =—3.32, f§ =-0.23) on self-compassion and direct
effect coefficient (t =0.47, £ =0.05) on depression. Eating problems
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FIGURE 3
Mediation model of sexual satisfaction in the relationship between perceived stress and depression.
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FIGURE 4
Mediation model of emotion regulation in the relationship between perceived stress and depression.

TABLE 9 fit indices of the mediation model of emotion regulation in the relationship between perceived stress and depression.

Fit indices CFI

3.92 0.91 0.91 0/89 0.89 0.90 0.07

TABLE 10 Indirect path coefficients for the mediation model of emotion regulation in the relationship between perceived stress and depression.

Indirect path Indirect Beta

reproductions

Number of sample

Bootstrap Value Estimation error

Highest Lowest
Mediating role of sexual 0.04 1,000 0.09 0.02 0.03
satisfaction in the
relationship between
perceived stress and
depression
have a direct effect coefficient (¢t =1.82, # =0.12) on depression. Discussion

Sexual satisfaction has a direct effect coeflicient (t =-—1.07,
8 =-0.06) on depression. Emotion regulation has a direct effect
coeflicient (t = —4.11, § =-0.25) on depression. Self-compassion has
a direct effect coefficient (t =—6.06, f§ =-0.39) on depression.
Considering that in the structural model, the significance of the
path coefficient is determined by using the ¢-value, if the t-value is
more than 1.96, the relationship between the two structures
is significant.
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The findings of the current study revealed a significant mediating
role of eating problems in the relationship between perceived stress
and depression. This aligns with previous studies conducted by
Khoshnevis et al. (2012) and Sun et al. (2020) suggesting that cancer-
related pressures and tensions can lead individuals to engage in
harmful behaviors as a short-term coping mechanism. However, in
the long run, these behaviors exacerbate the situation. When
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Mediation model of self-compassion in the relationship between perceived stress and depression.
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Assumed model.

TABLE 11 Fit indices of the mediation model of self-compassion in the relationship between perceived stress and depression.

Fit Indices X2 /df CFI IFI NFI NNFI RFI

‘ ‘ 3.75 ‘ 0.90 ‘ 0.90 ‘ 0/89 ‘ 0.90 ‘ 0.89 ‘ 0.08 ‘

TABLE 12 Indirect path coefficients for the mediation model of self-compassion in the relationship between perceived stress and depression.

Indirect path Indirect beta Number of sample Bootstrap value Estimation error
reproductions

Highest Lowest

Mediating role of self- 0.12 1,000 0.19 0.04 0.04
compassion in the

relationship between

perceived stress and

depression

individuals perceive stress negatively, the likelihood of developing  individuals to seek immediate relief. Unfortunately, especially when
eating problems increases (KKhoshnevis et al., 2012). Highly distressing ~ individuals lack the self-confidence to effectively manage stress,
and uncomfortable situations motivated by perceived stress prompt  avoidance behaviors become activated. This avoidance, aimed at
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TABLE 13 Fit indices of the assumed research model.

Fit indices CFlI

10.3389/fpsyg.2024.1281347

4.19 0.86 0.86

0/89 0.87 0.85 0.09

reducing pain and alleviating suffering, ultimately gives rise to
problematic eating behaviors (Sun et al., 2020).

Contrary to expectations, sexual satisfaction was found to not play
a mediating role in the relationship between perceived stress and
depression. This finding contradicts the research conducted by Molavi
etal. (2015), Zahniser and Conley (2018), and Lin et al. (2022). Cancer
patients often experience a multitude of challenges that negatively
impact their quality of life and sexual performance, such as the
psychological and emotional effects associated with the disease and its
treatment measures, as well as stress (Zahniser and Conley, 2018). Due
to the various consequences of the disease, cancer patients’ perception
of their physical attractiveness undergoes a change, leading them to no
longer view themselves as physically and sexually attractive.
Consequently, this cognitive shift results in reduced sexual satisfaction
compared to their previous experiences (Molavi et al., 2015).

However, several factors may explain the lack of significance in
the role of sexual satisfaction in the present study. The broad age range
of the sample, coupled with the taboo nature of sexual topics in our
society, and individuals’ reluctance to disclose issues in this realm,
despite the researcher’s emphasis on confidentiality, may have
contributed to inconsistent findings. Furthermore, cultural and ethnic
influences on sexual activity and performance might have limited the
information gathered by the questionnaire, consequently impacting
the research outcomes.

On the other hand, the current study’s results indicate the
mediating role of emotional regulation in the relationship between
perceived stress and depression, consistent with previous research by
Azizi and Mohamadi (2015), Mahin Islami Shahrbabaki (2015), Boyle
et al. (2017), and Teng et al. (2022). Cancer challenges individuals’
perception of life as a structured and continuous process, which can
have profound psychological consequences. Pain, suffering, concerns
for the future of family members, fear of death, treatment
complications, functional decline, disruption in body image, and
sexual problems all contribute to the mental distress experienced by
cancer patients. The crises brought on by cancer disrupt the harmony
of mind, body, and psyche (Mahin Islami Shahrbabaki, 2015).
Moreover, cancer patients go through various emotional reactions,
such as shock, fear, disbelief, despair, anxiety, depression, and anger,
toward themselves or the disease. These reactions are accompanied by
a loss of control, autonomy, physical and social integration, and can
lead to feelings of loneliness and guilt. Each of these factors can disrupt
emotional control and expression, ultimately paving the way for mental
disorders (Azizi and Mohamadi, 2015).

The cognitive strategies employed by cancer patients to regulate
their emotions play a significant role in determining their overall
health. Individuals who adopt adaptive emotion regulation strategies
in the face of stressful events report lower levels of depression and,
consequently, a higher quality of life. The negative relationship
between adaptive strategies and depression can be attributed to the
fact that these strategies allow individuals to view negative events from
a different perspective, focusing on the positive aspects and potential
benefits in the long run. As a result, they experience less distress and
tension, effectively coping with the situation (Teng et al., 2022).
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The findings of this study suggest that self-compassion plays a
crucial role in mediating the relationship between perceived stress and
depression. These findings are consistent with previous studies
conducted by Sharifi Saki et al. (2018), Zhu et al. (2019), Narimani and
Eyni (2020), and Williamson et al. (2022). One possible explanation
for this finding is that individuals with cancer often experience a
multitude of negative emotions. To cope with these emotions, it
becomes necessary to find relief and resolution, ultimately overcoming
these negative experiences (Narimani et al., 2020). Self-compassion
serves as a potential response to personal suffering and failure,
encompassing a protective and understanding attitude toward oneself
while accepting limitations as a natural part of the human experience.
By fostering self-compassion, individuals are able to create caring and
compassionate inner processes, leading to positive changes that can
be viewed as a physiological-psychological-neural treatment, thus
inversely related to depression (Zhu et al., 2019).

Another explanation for these findings is that individuals with
higher levels of self-compassion tend to experience fewer negative
emotions when faced with unpleasant events, recognizing that illness
and challenges are part of the human condition. As most negative
emotions stem from ruminations following negative experiences,
practicing mindfulness can reduce these emotions by minimizing
rumination (Williamson et al., 2022).

In summary, the research findings unveil that eating problems
play a significant mediating role in the intricate connection between
perceived stress and depression among individuals with cancer,
aligning with earlier studies. Contrarily, sexual satisfaction does not
emerge as a mediator, contrary to expectations, potentially influenced
by various factors such as societal taboos, reluctance to disclose, and
cultural influences. The study confirms the mediating impact of
emotional regulation, emphasizing the crucial role it plays in
mitigating the psychological consequences of cancer-related
challenges. Similarly, self-compassion emerges as a crucial mediator,
aligning with previous research, as it acts as a protective response to
personal suffering and failure. The comprehensive model,
incorporating the mediating effects of eating problems, emotional
regulation, and self-compassion, demonstrates a good fit in explaining
the relationship between depression and perceived stress among
individuals with cancer. Overall, these findings underscore the
multifaceted influences on mental well-being in the context of cancer,
providing valuable insights for tailored interventions to alleviate
distress and enhance overall quality of life for affected individuals.

Research limitations

Despite the valuable insights gained from this research, it is
essential to acknowledge its limitations. Firstly, the study sample was
limited to individuals with cancer undergoing treatment in Tehran’s
hospitals and clinics, which may limit the generalizability of the
results. Secondly, as a cross-sectional study, it cannot establish causal
mechanisms. Lastly, the study lacked control over external validity-
threatening factors, such as participant fatigue.
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Research suggestions

In light of these limitations, several suggestions for future research
are proposed. Firstly, in addition to questionnaires, future studies
should incorporate methods such as structured or semi-structured
interviews for data collection. Furthermore, investigating the
relationship between depression and perceived stress, with the
mediation of eating problems, sexual satisfaction, emotional
regulation, and self-compassion, should be conducted in a larger
sample size and compared to the present study. Longitudinal studies
would also be beneficial in clarifying the causal mechanisms between
depression and perceived stress in individuals with cancer.

Practical suggestions

Turning to practical suggestions, it is recommended to include
emotion regulation skills and the application of emotion regulation
strategies in the treatment of cancer patients to reduce symptoms of
depression. Additionally, considering the hardships faced by cancer
patients, emphasizing the importance of self-compassion and teaching
methods to strengthen it can contribute to their psychological well-
being. To address the impact of perceived stress on depression levels in
cancer patients, stress management training courses should
be incorporated into their schedule. Finally, training workshops on
self-compassion and emotional regulation for cancer specialists and
therapists can enhance their awareness and help improve treatment
outcomes, symptom management, and overall quality of life
for patients.
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