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Abstract: This study aimed to examine the relationship between physical activity and cancer patients
survival beliefs and constructed a mediation model involving the mediating effects of interper-
sonal competence and quality of life. We conducted 252 questionnaire surveys on multiple chat
groups for cancer patients using the WeChat software, and assessed physical activity, survival beliefs,
interpersonal competence, and quality of life using standard scales. Data were analyzed using
SPSS and AMOS. There were positive correlations between physical activity and quality of life
(B =0.393, p < 0.001), physical activity and interpersonal competence (f = 0.385, p < 0.001), interper-
sonal competence and quality of life (8 = 0.455, p < 0.001), and quality of life and survival beliefs
(B =0.478, p <0.001). In addition, a significant mediating effect between physical activity and survival
beliefs was observed between interpersonal competence and quality of life (standardized indirect
effect = 0.384, p < 0.001). The study revealed that effective physical activity led to higher interpersonal
competence, more excellent quality of life, and improved survival beliefs in cancer patients, and that
the association of physical activity with improved survival beliefs was fully mediated through inter-
personal competence and quality of life. The findings suggest that the relevant government should
increase policy support and publicity to improve cancer patients’ participation in physical activity.

Keywords: physical activity; interpersonal competence; quality of life; survival beliefs; interpersonal
relations theory; cancer

1. Introduction

Cancer has always been a significant threat to human health [1]. In recent decades,
with breakthroughs in cancer research and advances in medical science and technology,
cancer patients’ recovery and survival rates have gradually increased [2,3]. However,
medical advances have not necessarily been accompanied by changes in cancer patients’
beliefs about survival. Cancer treatment is a painful process, and the effects of treatments
can vary, depending on a patient’s mood. Negative emotions, such as fear, anxiety, and
depression, can accelerate the deterioration caused by the disease and adversely affect
treatments [4,5]. These emotions also interfere with the treatment processes followed by
medical staff [6]. Therefore, maintaining a positive and optimistic mood will help alleviate
patients’ fears [7]. Studies have shown that people with high survival beliefs are more
active in receiving treatments [8], tend to be more self-motivated in the face of cancer stress,
and face their future lives with optimism. In contrast, people with low survival beliefs tend
to equate cancer with death. They are more inclined to adopt negative ways of yielding
and avoiding it, thus allowing the disease to continue to develop. Therefore, we need to
pay attention to the survival beliefs of cancer patients.

Behav. Sci. 2023, 13, 449. https:/ /doi.org/10.3390 /bs13060449

https:/ /www.mdpi.com/journal /behavsci


https://doi.org/10.3390/bs13060449
https://doi.org/10.3390/bs13060449
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/behavsci
https://www.mdpi.com
https://orcid.org/0000-0003-1072-1672
https://orcid.org/0000-0002-4301-3077
https://doi.org/10.3390/bs13060449
https://www.mdpi.com/journal/behavsci
https://www.mdpi.com/article/10.3390/bs13060449?type=check_update&version=1

Behav. Sci. 2023, 13, 449

20f13

In contemporary medicine, previous studies have focused on the effects of treatments
and medical drug interventions used on cancer, such as surgical treatments [9], radiother-
apy [10], chemotherapy [11], immunotherapy [12,13], and hormone therapy [14]. However,
cancer patients suffer from a decline in their physical functions and the double blow of
impaired social and psychological processes. Therefore, it is not enough to evaluate the
effects of treatment on a patient based on that patient’s physical state. Studies have shown
that the psychological trauma left after cancer treatment, resulting in depression, anxiety,
and other psychological problems, may be one of the causes of the deterioration of cancer
treatments and recovery rates [15]. Therefore, psychotherapy is essential for the treatment
of cancer patients. Many scholars have focused on the intervening psychological factors in
cancer patients such as depression and anxiety. They have also begun to pay attention to
postoperative psychotherapy interventions such as cognitive behavioral therapy [16] and
musical therapy [17].

Physical activity is a simple yet effective intervention that can yield numerous benefits
for individuals, including improvements in physical health, mental health, social skills,
well-being, and cognitive function. For instance, physical activity can serve as a unique
group communication activity, allowing individuals to connect and communicate with each
other. By engaging in physical activity, patients can alleviate pain, reduce loneliness, and
develop a sense of social interaction. Research has shown that physical activity also pro-
motes interpersonal communication. Moreover, being an activity rather than a therapeutic
behavior, physical activity can alleviate the treatment burden and mental stress experienced
by cancer patients, leading to greater participation and improved health benefits.

Unlike previous studies, this study focused on cancer patients’ most relevant survival
beliefs, as these beliefs directly impact cancer treatments. This study was also the first to
focus on how physical activity could improve cancer patients” survival beliefs. This study
filled the existing research gap by linking physiological activities with psychological activi-
ties and, for the first time, quantitatively demonstrating the relationships between physical
activity, interpersonal competence, quality of life, and survival beliefs. The objectives of
this study were as follows: (1) to understand the survival beliefs of cancer patients, (2) to
explore the factors that affected cancer patients’ survival beliefs, and (3) to report existing
problems to the government and to hospitals and make appropriate suggestions.

This study used interpersonal relations theory to improve our ability to explain and
predict survival beliefs. We used physical activity as an independent variable, and further
examined how survival beliefs develop through the mediating roles of interpersonal com-
petence and quality of life. The innovations of this model are as follows. Firstly, the existing
research has made various innovations in the treatment and intervention methods used on
cancer patients. While each treatment method has its advantages and disadvantages, it also
has limitations. Cancer patients are complete living bodies, and their diseases may involve
physiological and psychological factors. Often, a patient’s treatment cannot be achieved
by using a singular method, and may instead require a combination of various treatment
concepts and techniques. This study focused on the co-promoting effect of physical activity
on cancer patients’ physical and psychological characteristics. For cancer patients, physical
activity can decrease pain, relieve fatigue, improve physical performance, and reduce anxi-
ety, stress, and depression. Secondly, previous research, which had emphasized survival,
had been limited to treating cancer patients through surgery or psychological interventions,
and had rarely involved lifestyle and other aspects. This study found that interpersonal
competence has an important impact on the survival beliefs of cancer patients. The patients
in the study talked to each other and communicated emotionally when interacting with
others. This behavior can promote psychological satisfaction and enhance mutual belief
support, which are conducive to remission and recovery from the disease.
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2. Literature Interview and Hypothesis Development
2.1. Physical Activity, Interpersonal Competence, and Quality of Life

Physical activity refers to all physical movements that consume energy due to skeletal
muscle contraction, including sports, entertainment, housework, and other activities [18].
Physical activity is a unique social activity with fitness, recreational, and social functions.
Firstly, the essential function of sports is the strengthening of the body, and physical activi-
ties can improve human operation [19]. Secondly, physical activity has a positive regulatory
effect on emotions [20]. Physical activity can produce rich emotional experiences; participa-
tion in sporting and other physical activities can enable people to digest and offset negative
emotions through catharsis. Thirdly, physical activity promotes self-efficacy [21]. By com-
pleting activities or winning in sports, people experience success, enhance their self-efficacy,
and develop a firm will and solid psychological endurance through continuous effort.

Interpersonal communication is one of the essential contents of people’s social lives [22].
Self-development, psychological adjustment, information transmission, the communication
of needs, and relationship coordination are all inseparable from interpersonal commu-
nication. Studies have shown that physical activity is an effective way of establishing
harmonious interpersonal relationships [23]. Participation in sports activities can help
people who have never met before get to know each other. It can also make patients
more willing to socialize and make new friends and thus improve their interpersonal
competence [24,25]. Good interpersonal competence can relieve a depressed mood, re-
lease pressure, help improve quality of life [25], and enhance anticancer enthusiasm in
cancer patients.

Quality of life is a relatively broad concept that is mainly affected by the complex
influences of an individual’s physical health, mental state, degree of independence, social
relations, and personal beliefs and prominent features of the environment [26]. Past research
has shown that physical activity benefits cancer patients [27] by improving bodily functions
and quality of life [28], during both cancer treatment and recovery [29,30]. In addition,
some data suggest that exercise can improve sleep quality in patients [31]. Physical activity
can also provide significant psychological and cognitive benefits [32,33]. As an effective
means of relieving psychological pressures, physical activity can induce positive thinking
and emotions and help a patient resist negative emotions such as anxiety and tension.

In summary, physical activity not only improves the body’s overall function and
enhances physical fitness but also promotes the development of an individual’s mental
health and improves their quality of life. At the same time, it provides opportunities for
interpersonal communication, promotes mutual communication between individuals, and
facilitates people’s social adaptation, thereby indirectly improving their living conditions.
Therefore, this study proposes the following three hypotheses:

Hypothesis 1 (H1): Physical activity positively affects interpersonal competence.
Hypothesis 2 (H2): Physical activity positively affects quality of life.

Hypothesis 3 (H3): Interpersonal competence mediates the relationship between physical activity
and quality of life.

2.2. The Mediating Effect

Survival belief is the fundamental belief in the value of life. It is an important spiritual
activity in human beings and a powerful driving force for people to firmly pursue the ideal
of continued survival, especially when confronted by particular negative circumstances
and unfavorable situations [34]. A belief in improvement guides people’s practical lives
and has instructive and normative significance [35]. Survival belief comprises three factors:
a rational cognitive factor, an emotional aspect, and a deliberate element [36]. People, in
their long-term life practices, gradually form survival beliefs. In addition to their subjective
conditions, beliefs also include the long-term impacts of their social environments [34].
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Positive survival beliefs often go hand in hand with healthy mindsets. Relevant studies
have shown that individuals with higher survival beliefs are less likely to be at risk of
depression, hopelessness, and suicide [37]. Individuals with solid survival beliefs will
show optimism, high self-esteem, a strong faith in the meaning of life, gratitude, and
other characteristics.

Good interpersonal relationships are essential parts of life. Through contact and
communication, people can exchange information, broaden their horizons, enhance their
emotions, maintain good attitudes, and realize the value of life. Interpersonal commu-
nication is accompanied by cognitive, emotional, and volitional factors that seem highly
related to survival belief. Studies have shown that social practice activities, family support,
and peer support can improve individuals’ survival beliefs [38,39]. Quality of life is a
multidimensional structure that includes mental, physical, economic, social, and spiritual
health [40,41]. As a comprehensive health evaluation, quality of life reflects subjective
conditions, the pros and cons of the social environment, and the personal ability to adapt to
society. People with a high quality of life have suitable living environments, good tolerance,
and relatively high survival beliefs [42].

Relevant studies have proven that physical activity promotes opportunities for indi-
viduals to communicate with each other. There are also significant relationships between
physical activity, interpersonal competence, and quality of life. In addition, research has
revealed a strong association between interpersonal competence, quality of life, and beliefs
regarding survival. Does physical activity impact survival belief by mediating interpersonal
competence and quality of life? Based on this question, this study proposes Hypothesis 4:

Hypothesis 4 (H4): Interpersonal competence and quality of life mediate the relationship between
physical activity and survival beliefs.

The hypothesized model is shown in Figure 1.

H3

Interpersonal
Competence

Survival Belief

Y

Figure 1. The hypothesized model.

3. Methods
3.1. Participants and Procedures

In this study, a snowball sampling method was used to sample cancer patients. Ques-
tionnaires were distributed to multiple chat groups for cancer patients through WeChat.
Before completing the questionnaire, participants were told the following:

Participation by filling out the questionnaire was voluntary;

If they felt uncomfortable during the questionnaire filling process, they could refuse
to continue at any time;

The questionnaire was anonymous;

The data analysis would be used only for academic research;

Personal information and data would not be shared with anyone.
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Questionnaire respondents were only allowed to fill in the formal questionnaire
after reading and accepting the contents of the informed consent form. After completing
the questionnaire, respondents could choose to receive electronic shopping vouchers as
rewards for participation. Only one submission was allowed per person. Data were
collected continuously from March to May 2022 after the Ethics Committee approved the
study. In this survey, a total of 278 online questionnaires were collected and subsequently
screened for answer regularity and short response time. After this screening process,
26 invalid questionnaires were excluded, resulting in a final sample size of 252 valid
questionnaires. The effective questionnaire recovery rate, which represented the proportion
of valid questionnaires retrieved out of the total number distributed, was calculated to be
90.6%. Considering the specific cultural background of China, the cancer patients were not
asked to provide too much personal background information; otherwise, receiving a valid
questionnaire would have been difficult. Table 1 shows the simple demographics of the
patients. The sample consisted of 55% males and 45% females, aged 23 to 78 years, with a
mean age of 57.

Table 1. Participant profile (N = 252).

Variables N %
Gender Male 139 55.2
Female 113 44.8
Mean: 57
Age (years) Rangfég o 130 51.6
>60 122 484

3.2. Measures

In this study, measured responses belonged to one of four categories: physical activ-
ity, interpersonal competence, quality of life, and survival beliefs. In order to adapt to
the research field and specific cultural background, remove any language barriers, and
generate informed feedback, the researchers made certain adjustments to the items of the
scale. The scale translation process was based on Brislin’s translation model [43], which en-
compasses three key stages: translation, back-translation, and cultural adjustment. Firstly,
two medical experts who were native Chinese speakers independently translated the scale.
Next, a medical specialist was invited to review and refine the differences between the
two translations to generate the first draft of the Chinese version of the scale. Secondly,
a doctor of psychology with overseas study experience back-translated the first draft of
the scale and compared the translated English version to the original English entries. This
comparison helped identify and correct any linguistic inaccuracies in the translated text.
Finally, an expert committee comprising members of the research group and the translation
team compared and discussed the original scale, translated version, and back-translated
version. The committee made adjustments and modifications to the translated version of
the scale to ensure its accuracy, cultural relevance, and suitability for use in the Chinese
population. This rigorous process culminated in the development of the final Chinese
version of the test scale. In addition, a pilot test was conducted to verify the reliability
of the adjusted test scale [44]. In the pilot test, 60 questionnaires were distributed using
random sampling and a total of 55 valid questionnaires were returned. The Cronbach’s
alpha coefficients were all higher than 0.7, indicating that the measurement tools had good
internal consistency [45].

3.2.1. Physical Activity

To measure the effectiveness of physical activity, this study extracted three items from
the Physical Activity Scale developed by Andersen et al. [46]. An example item includes
“In your leisure time, how often do you engage in light physical activity such as walking,
light cleaning, raking lawn, or lightly strenuous exercise such as yoga, bowling or similar
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activities?” Respondents answered using a five-point Likert scale (1 = “never”, 5 = “very
frequently”). The Cronbach’s alpha coefficient for this scale was 0.791.

3.2.2. Interpersonal Competence

The measure of interpersonal competence was taken from the Interpersonal Com-
petence Scale developed by Buhrmester et al. [47]. An example item from this scale is
“Finding and suggesting things to do with new people whom you find interesting and
attractive.” Respondents rated how much they agreed with the statement using a five-point
Likert scale (1 = “strongly disagree”, 5 = “strongly agree”). The Cronbach’s alpha coefficient
for this scale was 0.799.

3.2.3. Quality of Life

The measure of quality of life was derived from the WHOQOL-BREEF scale developed
by the WHOQOL group [48]. An example item from this scale is “Do you have enough
energy for everyday life?” Respondents rated how much they agreed with the statement us-
ing a five-point Likert scale (1 = “strongly disagree”, 5 = “strongly agree”). The Cronbach’s
alpha coefficient for this scale was 0.831.

3.2.4. Survival Beliefs

Survival beliefs were measured by using four items from the Survival and Coping
Beliefs scale developed by Linehan et al. [49]. An example item from this scale is “I have the
courage to face life.” Respondents rated how much they agreed with the statement using
a five-point Likert scale (1 = “strongly disagree”, 5 = “strongly agree”). The Cronbach’s
alpha coefficient for this scale was 0.910.

3.3. Data Analysis

In this study, a structural equation model (SEM) was constructed using AMOS v.26
and the model parameters were estimated using the maximum likelihood (ML) estimation
method. SEM is often used to evaluate latent variables in measurement models and
to test hypotheses between latent variables in structural models [50]. To evaluate both
measurement and structural models, this study utilized a two-step modeling approach. [51].
First of all, we evaluated the reliability and validity of our model. Fornell and Larcker
suggested that reliability analysis should be validated by using Cronbach’s alpha coefficient
and the CR coefficient of latent variables [45]. A high reliability coefficient indicates that
the results of a test are more consistent, stable, and reliable. Hair et al. recommend that if
both the Cronbach’s alpha coefficient and CR coefficient are greater than 0.7, the test can be
considered reliable [52]. Convergence effectiveness is usually measured by factor loading
the coefficient and average variance extracted (AVE). Fornell and Larcker recommended
that the ideal standard value of AVE must be greater than 0.5 [45]. We also evaluated
discriminant ability, which requires that the square root of the AVE value of the variable be
greater than the correlation coefficient between the variables. In addition, the fit and path
coefficients of the hypothetical model were measured, and the existence of the mediation
effect was tested. Hair et al. [52] proposed that the basic fitness of the entire model could
not have a negative error or residual terms and that otherwise the test criteria would be
violated. More importantly, this study followed the suggestion of Bollen and Stine [53] by
using the bootstrap method to verify the existence of the mediating effect.

Considering that all data were generated by cancer patients’ self-reports, common
method variance (CMV) was deemed likely to exist. Harman’s single factor test was first
used to check the data. To determine the number of factors required to account for the
variance of each variable, the unrotated factor solution was examined in a one-way test [54].
All the variables were incorporated into a factor analysis in SPSS, and the extraction factor
was set to 1. The results showed that the cumulative variance was 44.01%, which was below
the critical criterion of 50% [55]. This means that there was no common methodological
bias in this study [45]. In accordance with Mossholder et al.’s [56] recommendations, this
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study compared the degrees of freedom and chi-square values of model 1 and model 2 to
assess the fit of the models. Model 1 had a chi-square value of 614.3 with 77 degrees of
freedom and a p-value of less than 0.001, while model 2 had a chi-square value of 195.7
with 71 degrees of freedom and a p-value of less than 0.05. These results indicated that the
fit of model 1 was proportional to that of model 2. As there was no evidence of univariate
structure, the impact of common method variance (CMV) on the study was deemed to be
small and negligible.

4. Results
4.1. Measurement Model

Non-external consistency describes the reliability of a structure. The reliability test
results in Table 2 show that the Cronbach’s alpha coefficient of each variable was between
0.791 and 0.910, which was higher than the recommended value of 0.7. The CR coefficients
for each variable ranged from 0.795 to 0.914: much higher than the required value of 0.7.
Therefore, these variables had good reliability. The further confirmation of convergent
validity and discriminative validity is crucial for assessing the authenticity of scientific data.
As shown in Table 2, the AVE of each variable was between 0.526 and 0.728, exceeding
the recommended value of 0.5, and the factor loading coefficient of each measurement
item was between 0.640 and 0.918. The research results in Table 3 all met the require-
ment of discriminant validity. The chosen variables all had good convergent validity and
discriminative validity.

Table 2. Reliability and validity tests.

Items Loadings Ca AVE CR
Physical Activity (PA) 0.791 0.564 0.795
PA1 0.770
PA2 0.756
PA3 0.726
Interpersonal Competence 0.799 0526 0.814
(I0)
IC1 0.791
IC2 0.640
IC3 0.801
IC4 0.653
Quality of Life (QoL) 0.831 0.626 0.833
QoL1 0.780
QolL2 0.847
QoL3 0.742
Survival Beliefs (SB) 0.910 0.728 0.914
SB1 0.869
SB2 0.859
SB3 0.918
SB4 0.759
All standardized loadings were significant at the 0.001 level.
Table 3. Discriminant validity test.
Construct PA IC QoL SB
PA (0.751)
IC 0.310 ** (0.725)
QoL 0.473 ** 0.499 ** (0.791)
SB 0.368 ** 0.520 ** 0.590 ** (0.853)

The square root of the average variance extracted (AVE) is shown in diagonals (bold); the off-diagonals are
Pearson’s correlations of constructs. ** p < 0.01.
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4.2. Structural Path Model

The error term and residual term of the structural equation model did not exhibit
negative values. The structural model also showed a good fit to the data (x2/df = 1.336,
GFI = 0.952, NFI = 0.950, CFI = 0.987, TLI = 0.983, RMSEA = 0.037). Table 2 lists the
correlations between the variables. Significant positive correlations were found between
independent variables, mediators, and dependent variables, providing preliminary support
for the validation of the research hypothesis. The structural pathway model results are
shown in Figure 2. The conceptual model suggests that physical activity positively affects
survival beliefs through two mediating factors, namely interpersonal competence and
quality of life.

R’=0.15

Interpersonal
Competence

0.455""

R’=0.48

v R’=0.50

Survival Belief

Y

— > uality
0393 K_/ 0.478

Figure 2. Structural path model. *** p < 0.001; standardized coefficients are reported.

The effect of physical activity on interpersonal competence was statistically significant
(B =0.385, p < 0.001), supporting H1. The results showed that physical activity had a
statistically significant effect on quality of life (8 = 0.393, p < 0.001), supporting H2. Table 4
presents the results for the 5000 bootstrapped samples, with 95% confidence intervals. All
Z values in the table are greater than 1.96, and there are no zeros within the 95% confidence
intervals. In addition, the study showed that there was a possible significant mediating
effect between physical activity and quality of life through interpersonal competence
(standardized indirect effect = 0.175, p < 0.01), providing support for H3. The study also
showed that there was a possible significant mediating effect between physical activity and
survival beliefs through interpersonal competence and quality of life (standardized indirect
effect = 0.384, p < 0.001), providing support for H4. These findings imply that people with
high physical activity, good relationships, and a high quality of life are more likely to have
higher survival beliefs.

Table 4. Standardized indirect effects.

Bootstrapping
i Product of Coefficient
ESI:(i;’rllf:te roduct ot L-oetlicients Percentile 95% CI Bias-Corrected 95% CI Two-Tailed
SE V4 Lower Upper Lower Upper Significance
Indirect effects

PA— QoL 0.175 0.055 3.182 0.079 0.289 0.081 0.293 0.001(**)

PA — SB 0.384 0.066 5.818 0.259 0.520 0.259 0.518 0.000(***)

IC — SB 0.218 0.088 2.477 0.083 0.425 0.081 0.416 0.013(*)

Standardized estimation of 5000 bootstrap samples; * p < 0.05, ** p < 0.01, *** p < 0.001.
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5. Discussion
5.1. Contributions

This study represents the first attempt to utilize interpersonal relationship theory
to elucidate the effects of physical activity on interpersonal competence, quality of life,
and survival beliefs. This novel research perspective provides a valuable direction for
understanding the mind-body connection in cancer patients. Moreover, the findings of
this study have the potential to enrich the relevant viewpoints and research fields in
interpersonal relationship theory.

Firstly, this study introduced a research model that illuminated the impact of physical
activity on both interpersonal competence and quality of life, and found that physical
activity significantly and positively impacted interpersonal competence and quality of
life, consistent with previous research studies [24,57-59]. The effects of physical activity
on improving human functions, improving sleep quality, reducing depression levels, and
promoting interpersonal communication have been verified. Physical activity is a process
in which individuals actively participate, and is not limited to sporting events. At the
same time, participation provides methods for individuals to improve their ability to
withstand stress in life, relieve interpersonal tension, and effectively improve their mental
health [60,61]. Appropriate physical activity can also activate people’s cognition and
behavior, promote their psychological balance, and strengthen their self-awareness and
positive emotions [62] to help them maintain a higher level of quality of life.

Secondly, the research model confirms that interpersonal competence serves as a
mediator between physical activity and quality of life. According to the theory of inter-
personal relations, the formation process of interpersonal relationships must go through
four stages: recognition, confirmation, progression, and resolution [63]. Physical activities
are always carried out in a particular social environment that requires interactions and
connections between people. With changes in the contents of these activities, it may be
necessary for people to assume different roles, becoming organizers, practitioners, and
helpers. Therefore, in sports activities, one must correctly understand one’s position and
undertake the corresponding responsibilities and obligations to coordinate all aspects of
their relationships; this is essential to improve interpersonal competence. Through coopera-
tion and competition, people realize this communication and promote the establishment
and harmonious development of interpersonal relationships [25]. In contrast, the lack
of interpersonal competence will lead to interpersonal disorders, which are some of the
causes of psychological problems. Mental health problems in interpersonal relationships
can manifest as egotism, suspiciousness, shyness, withdrawal, inferiority complex, jealousy,
and social fear. These psychological barriers will significantly affect people’s quality of life.
They can be contrasted with good interpersonal competence, which helps people maintain
good attitudes while dealing with various complex social relations, better adapt to society,
and improve their quality of life [64].

Finally, our model sheds light on the positive effects of physical activity on enhancing
survival beliefs in cancer patients. Furthermore, our study investigated the specific mecha-
nism underlying this effect by incorporating interpersonal competence and quality of life
as mediator variables. The findings showed that the positive effect of physical activity
on survival beliefs was fully mediated by interpersonal competence and quality of life.
As shown in Figure 2, interpersonal competence and quality of life can explain 48% of
the variation in survival beliefs, which is significantly higher than the general reference
value. As a basic form of spiritual consciousness, survival belief is not fixed but will
change with objective reality and can be constantly adjusted and improved. Interpersonal
competence can help individuals cope with emergencies in life and work through family
or peer support [65]. When cancer patients have high interpersonal competence, they can
analyze the impact of crises on themselves and use interpersonal relationships to regulate
their emotional states and behaviors [66]. As a result, they can put enough energy into their
behavior, actively mobilize their ability to deal with problems, establish healthy lives, have
more positive emotions, and maintain a good quality of life. At the same time, the higher
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the quality of life of cancer patients is, the more they can reflect on their advantages in the
living environment, and the higher their psychological, physiological, and spiritual health
levels are, the more they can have a positive sense of their selves, love lives, and life in
general, which will then enhance survival beliefs. These findings confirm the effectiveness
of physical activity in improving one’s physiological and psychological health, affecting
interpersonal competence and quality of life and thereby indirectly affecting the survival
beliefs of cancer patients and improving their survival.

5.2. Implications

This study demonstrates the positive impact of physical activity on survival beliefs in
cancer patients and the mechanism of action during this effect. Interpersonal competence
and quality of life can directly affect survival beliefs, while physical activity can directly
affect interpersonal competence and quality of life. Therefore, simply by increasing their
participation in physical activity, cancer patients can indirectly and positively impact their
beliefs about survival. Physical activity is an essential avenue that people of all ages and
abilities can partake in for cancer prevention, treatment, and control [67]. As an effective
cancer treatment intervention, physical activity has the following advantages: it helps
improve the quality of life of patients, is easy to implement, has no treatment costs, and
does not need to target specific cancer patients.

Considering the positive impact of physical activity on interpersonal competence,
quality of life, and survival beliefs, the government should increase policy support for
sports activities, encourage the active participation of patients, and promote the formation
of lifelong sports awareness. To increase physical activity, the government should increase
the relevant financial investment. Such investment could support hospitals in sports
training and organization management and could also be used to construct sports venues
and diversified sports facilities in hospitals. In addition, hospitals should establish sports
rehabilitation management departments and train professional sports instructors. Finally,
relevant lectures on physical fitness should be held to publicize the importance of sports
and physical activity to allow more patients to participate in sports interactions. Medical
staff should customize an individualized physical activity plan for each patient willing
to engage in physical activities. Then, the team should reasonably guide patients on the
correct way to engage in, and content of, each physical activity. It can also be appropriate
for the team to participate in activities with patients to improve the patients’” goodwill
towards medical staff.

5.3. Limitations of the Study

This study has certain limitations. First, the sampling procedure for this study was
not pure randomization; this limits the generalizability of its findings. Future studies
should overcome this limitation and use purely random sampling to make the results
generalizable. Second, this study was cross-sectional and only considers a superficial level
of data. Longitudinal studies should be considered for future research to make studies
more in-depth and meaningful. Third, this study only performed a simple pooled analysis
without distinguishing the characteristics of disease in the study samples. Future research
may consider a classification analysis to examine differences between different conditions.

6. Conclusions

The study found three critical cores that stood out among the cancer patients. First,
cancer patients with higher physical activity had higher survival beliefs. Second, inter-
personal competence and quality of life were related to survival beliefs in cancer patients.
Finally, physical activity affected survival beliefs by mediating interpersonal competence
and quality of life. This study and similar studies suggest that if cancer patients with low
survival beliefs can improve their survival beliefs and be willing to participate in physical
activity, treatments to increase survival beliefs and prolong survival may be enhanced.
Consequently, this study suggests that the government should improve the corresponding
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policies, while hospitals should reinforce the promotion of lifelong sports awareness to
heighten participation in physical activity among cancer patients.

Author Contributions: Y.L. (Ying Liu), H.W. and L.J. conceptualized the study. Y.L. (Ying Liu)
analyzed and Y.L. (Yang Liu), H.W. and L.J. interpreted the data. Y.L. (Ying Liu), Y.L. (Yang Liu), HW.,
L.J., T.Y. and ].Y. were all involved in drafting the manuscript. All authors have read and agreed to
the published version of the manuscript.

Funding: This study was supported by the Hunan Provincial Social Science Achievement Review
Committee (No. XSP2023JJZ001) and the Scientific Research Fund of Hunan University of Science
and Technology (No. E52203).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the School of Physical Education of Hunan
University of Science and Technology (No. ECSPEHUST 2021/0047).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data used to support the findings of this study are available from
the corresponding author upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References

Ll

10.

11.

12.

13.
14.

15.

Sener, S.E; Grey, N. The global burden of cancer. J. Surg. Oncol. 2005, 92, 1-3. [CrossRef] [PubMed]

Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2020. CA Cancer J. Clin. 2020, 70, 7-30. [CrossRef] [PubMed]

Siegel, R.L.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer statistics, 2022. CA Cancer |. Clin. 2022, 72, 7-33. [CrossRef] [PubMed]
Whitford, H.S.; Olver, IN. The multidimensionality of spiritual wellbeing: Peace, meaning, and faith and their association with
quality of life and coping in oncology. Psycho-Oncology 2012, 21, 602-610. [CrossRef]

Kim, S.-Y;; Kim, J.-M.; Kim, S.-W,; Shin, L-S.; Bae, K.-Y.; Shim, H.-].; Hwang, J.-E.; Bae, W.-K.; Cho, S.-H.; Chung, I.-].; et al.
Does awareness of terminal status influence survival and quality of life in terminally ill cancer patients? Psycho-Oncology 2013,
22,2206-2213. [CrossRef]

Morrison, E.J.; Novotny, PJ.; Sloan, J.A.; Yang, P.; Patten, C.A.; Ruddy, K.J.; Clark, M.M. Emotional problems, quality of life, and
symptom burden in patients with lung cancer. Clin. Lung Cancer 2017, 18, 497-503. [CrossRef]

Otto, AK,; Szczesny, E.C.; Soriano, E.C.; Laurenceau, J.P; Siegel, S.D. Effects of a randomized gratitude intervention on
death-related fear of recurrence in breast cancer survivors. Health Psychol. 2016, 35, 1320-1328. [CrossRef]

Forbes, L.J.L.; Simon, A.E.; Warburton, F; Boniface, D.; Brain, K.E.; Dessaix, A.; Donnelly, C.; Haynes, K.; Hvidberg, L.;
Lagerlund, M.; et al. Differences in cancer awareness and beliefs between Australia, Canada, Denmark, Norway, Sweden and the
UK (the International Cancer Benchmarking Partnership): Do they contribute to differences in cancer survival? Brit. J. Cancer
2013, 108, 292-300. [CrossRef]

Biere, S.; Henegouwen, M.LV.; Maas, K.W.; Bonavina, L.; Rosman, C.; Garcia, J.R.; Gisbertz, S.S.; Klinkenbijl, JH.G,;
Hollmann, M.W.; de Lange, E.S5.M.; et al. Minimally invasive vs. open oesophagectomy for patients with oesophageal cancer: A
multicentre, open-label, randomised controlled trial. Lancet 2012, 379, 1887-1892. [CrossRef]

Brown, P.D.; Jaeckle, K.; Ballman, K.V.; Farace, E.; Cerhan, J.H.; Anderson, SK.; Carrero, X.W.; Barker, FG.; Deming, R,;
Burri, S.H.; et al. Effect of radiosurgery alone vs. radiosurgery with whole brain radiation therapy on cognitive function in
patients with 1 to 3 brain metastases a randomized clinical trial. J. Am. Med. Assoc. 2016, 316, 401-409. [CrossRef]

Gandhi, L.; Rodriguez-Abreu, D.; Gadgeel, S.; Esteban, E.; Felip, E.; De Angelis, F; Domine, M.; Clingan, P.; Hochmair,
M.].; Powell, S.F; et al. Pembrolizumab plus chemotherapy in metastatic non-small-cell lung cancer. N. Engl. |. Med. 2018,
378, 2078-2092. [CrossRef] [PubMed]

Sharma, P.; Hu-Lieskovan, S.; Wargo, J.A.; Ribas, A. Primary, adaptive, and acquired resistance to cancer immunotherapy.
Cell 2017, 168, 707-723. [CrossRef] [PubMed]

Ribas, A.; Wolchok, ].D. Cancer immunotherapy using checkpoint blockade. Science 2018, 359, 1350-1355. [CrossRef] [PubMed]
James, N.D.; Sydes, M.R.; Clarke, N.W.; Mason, M.D.; Dearnaley, D.P,; Spears, M.R.; Ritchie, A.W.S,; Parker, C.C.; Russell, ].M.;
Attard, G.; et al. Addition of docetaxel, zoledronic acid, or both to first-line long-term hormone therapy in prostate cancer
(STAMPEDE): Survival results from an adaptive, multiarm, multistage, platform randomised controlled trial. Lancet 2016,
387,1163-1177. [CrossRef] [PubMed]

Curt, G.A.; Breitbart, W.; Cella, D.; Groopman, J.E.; Horning, S.J.; Itri, L.M.; Johnson, D.H.; Miaskowski, C.; Scherr, S.L.; Portenoy,
R.K; et al. Impact of cancer-related fatigue on the lives of patients: New findings from the Fatigue Coalition. Oncologist 2000,
5, 353-360. [CrossRef]


https://doi.org/10.1002/jso.20335
https://www.ncbi.nlm.nih.gov/pubmed/16180214
https://doi.org/10.3322/caac.21590
https://www.ncbi.nlm.nih.gov/pubmed/31912902
https://doi.org/10.3322/caac.21708
https://www.ncbi.nlm.nih.gov/pubmed/35020204
https://doi.org/10.1002/pon.1937
https://doi.org/10.1002/pon.3275
https://doi.org/10.1016/j.cllc.2017.02.008
https://doi.org/10.1037/hea0000400
https://doi.org/10.1038/bjc.2012.542
https://doi.org/10.1016/S0140-6736(12)60516-9
https://doi.org/10.1001/jama.2016.9839
https://doi.org/10.1056/NEJMoa1801005
https://www.ncbi.nlm.nih.gov/pubmed/29658856
https://doi.org/10.1016/j.cell.2017.01.017
https://www.ncbi.nlm.nih.gov/pubmed/28187290
https://doi.org/10.1126/science.aar4060
https://www.ncbi.nlm.nih.gov/pubmed/29567705
https://doi.org/10.1016/S0140-6736(15)01037-5
https://www.ncbi.nlm.nih.gov/pubmed/26719232
https://doi.org/10.1634/theoncologist.5-5-353

Behav. Sci. 2023, 13, 449 12 0f13

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44.

Mann, E.; Smith, M.].; Hellier, J.; Balabanovic, J.A.; Hamed, H.; Grunfeld, E.A.; Hunter, M.S. Cognitive behavioural treatment for
women who have menopausal symptoms after breast cancer treatment (MENOS 1): A randomised controlled trial. Lancet Oncol.
2012, 13, 309-318. [CrossRef]

Bradyt, J.; Dileo, C.; Myers-Coffman, K.; Biondo, J. Music interventions for improving psychological and physical outcomes in
people with cancer. Cochrane Database Syst. Rev. 2021, 10, CD006911. [CrossRef]

Caspersen, C.J.; Powell, K.E.; Christenson, G.M. Physical activity, exercise, and physical fitness: Definitions and distinctions for
health-related research. Public. Health Rep. 1985, 100, 126-131.

Harridge, S.D.R.; Lazarus, N.R. Physical Activity, Aging, and Physiological Function. Physiology 2017, 32, 152-161. [CrossRef]
Penedo, FJ.; Dahn, J.R. Exercise and well-being: A review of mental and physical health benefits associated with physical activity.
Curr. Opin. Psychiatr. 2005, 18, 189-193. [CrossRef]

Guicciardi, M.; Carta, M.; Pau, M.; Cocco, E. The relationships between physical activity, self-efficacy, and quality oflife in people
with multiple sclerosis. Behav. Sci. 2019, 9, 121. [CrossRef] [PubMed]

O’Donnell, M.B.; Bentele, C.N.; Grossman, H.B.; Le, Y.; Jang, H.; Steger, M.F. You, me, and meaning: An integrative review of
connections between relationships and meaning in life. J. Psychol. Afr. 2014, 24, 44-50. [CrossRef]

Chang, C.M.; Chou, Y.H.; Hsieh, H.H.; Huange, C.K. The Effect of Participation Motivations on Interpersonal Relationships and
Learning Achievement of Female College Students in Sports Club: Moderating Role of Club Involvement. Int. |. Environ. Res.
Public. Health 2020, 17, 6514. [CrossRef]

Huang, J.; Du, C,; Liu, ].; Tan, G. Meta-Analysis on Intervention Effects of Physical Activities on Children and Adolescents with
Autism. Int. J. Environ. Res. Public. Health 2020, 17, 1950. [CrossRef]

Chen, H.,; Wang, C.; Lu, T; Tao, B.; Gao, Y,; Yan, J. The Relationship between Physical Activity and College Students” Mobile
Phone Addiction: The Chain-Based Mediating Role of Psychological Capital and Social Adaptation. Int. . Environ. Res. Public
Health 2022, 19, 9286. [CrossRef]

Group, W. The World Health Organization quality of life assessment (WHOQOL): Position paper from the World Health
Organization. Soc. Sci. Med. 1995, 41, 1403-1409. [CrossRef]

Schwartz, A.L.; Mori, M.; Gao, R; Nail, L.M.; King, M.E. Exercise reduces daily fatigue in women with breast cancer receiving
chemotherapy. Med. Sci. Sports Exerc. 2001, 33, 718-723. [CrossRef]

Segal, R.; Evans, W.; Johnson, D.; Smith, J.; Colletta, S.; Gayton, J.; Woodard, S.; Wells, G.; Reid, R. Structured exercise improves
physical functioning in women with stages I and II breast cancer: Results of a randomized controlled trial. J. Clin. Oncol. 2001,
19, 657-665. [CrossRef]

Schmitz, K.H.; Courneya, K.S.; Matthews, C.; Demark-Wahnefried, W.; Galvao, D.A.; Pinto, B.M.; Irwin, M.L.; Wolin, K.Y,;
Segal, R.].; Lucia, A.; et al. American college of sports medicine roundtable on exercise guidelines for cancer survivors. Med. Sci.
Sports Exerc. 2010, 42, 1409-1426. [CrossRef]

Courneya, K.S. Exercise in cancer survivors: An overview of research. Med. Sci. Sports Exerc. 2003, 35, 1846-1852. [CrossRef]
Driver, H.S.; Taylor, S.R. Exercise and sleep. Sleep. Med. Rev. 2000, 4, 387-402. [CrossRef] [PubMed]

King, A.C.; Haskell, W.L.; Taylor, C.B.; Kraemer, H.C.; DeBusk, R.F. Group- vs. home-based exercise training in healthy older men
and women. A community-based clinical trial. JAMA 1991, 266, 1535-1542. [CrossRef] [PubMed]

Chodzko-Zajko, W.J.; Proctor, D.N.; Singh, M.A.E,; Minson, C.T; Nigg, C.R.; Salem, G.J.; Skinner, ].S. Exercise and physical activity
for older adults. Med. Sci. Sports Exerc. 2009, 41, 1510-1530. [CrossRef]

Vilalta, A.; Valls, J.; Porta, J.; Vifias, J. Evaluation of spiritual needs of patients with advanced cancer in a palliative care unit.
I. Palliat. Med. 2014, 17, 592-600. [CrossRef] [PubMed]

Rahnama, M.; Khoshknab, M.E.; Maddah, S.S.; Ahmadi, F. Iranian cancer patients’ perception of spirituality: A qualitative content
analysis study. BMC Nurs. 2012, 11, 19. [CrossRef] [PubMed]

Agorastos, A.; Demiralay, C.; Huber, C.G. Influence of religious aspects and personal beliefs on psychological behavior: Focus on
anxiety disorders. Psychol. Res. Behav. Manag. 2014, 7, 93-101. [CrossRef]

Torabi, F; Rassouli, M.; Nourian, M.; Borumandnia, N.; Shirinabadi Farahani, A.; Nikseresht, F. The Effect of Spiritual Care on
Adolescents Coping With Cancer. Holist. Nurs. Pract. 2018, 32, 149-159. [CrossRef]

Hampton, D.M.; Hollis, D.E.; Lloyd, D.A.; Taylor, J.; McMillan, S.C. Spiritual needs of persons with advanced cancer. Am. J. Hosp.
Palliat. Care 2007, 24, 42-48. [CrossRef]

Zeighamy, H.; Sadeghi, N. Spiritual /Religious Needs of Adolescents with Cancer. Religions 2016, 7, 91. [CrossRef]

Cella, D.F. Quality of life: Concepts and definition. J. Pain. Symptom. Manag. 1994, 9, 186-192. [CrossRef]

Hurny, C.; Bernhard, J. Lessons learned from measuring health-related quality of life in oncology. J. Clin. Oncol. 1994, 12, 608-616.
[CrossRef] [PubMed]

Liu, Q.; Ho, K.-Y,; Lam, K.-K.-W.; Lam, W.-Y.-Y.; Cheng, E.-H.-L.; Ching, S.-S.-Y.; Wong, F.-K.-Y. A Descriptive and Phenomenolog-
ical Exploration of the Spiritual Needs of Chinese Children Hospitalized with Cancer. Int. |. Environ. Res. Public. Health 2022,
19, 13217. [CrossRef] [PubMed]

Jones, PS.; Lee, ].W,; Phillips, L.R.; Zhang, X.E.; Jaceldo, K.B. An adaptation of Brislin’s translation model for cross-cultural
research. Nurs. Res. 2001, 50, 300-304. [CrossRef] [PubMed]

Kimberlin, C.L.; Winterstein, A.G. Validity and reliability of measurement instruments used in research. Am. |. Health Syst. Pharm.
2008, 65, 2276-2284. [CrossRef]


https://doi.org/10.1016/S1470-2045(11)70364-3
https://doi.org/10.1002/14651858.CD006911.pub4
https://doi.org/10.1152/physiol.00029.2016
https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.3390/bs9120121
https://www.ncbi.nlm.nih.gov/pubmed/31766489
https://doi.org/10.1080/14330237.2014.904097
https://doi.org/10.3390/ijerph17186514
https://doi.org/10.3390/ijerph17061950
https://doi.org/10.3390/ijerph19159286
https://doi.org/10.1016/0277-9536(95)00112-K
https://doi.org/10.1097/00005768-200105000-00006
https://doi.org/10.1200/JCO.2001.19.3.657
https://doi.org/10.1249/MSS.0b013e3181e0c112
https://doi.org/10.1249/01.MSS.0000093622.41587.B6
https://doi.org/10.1053/smrv.2000.0110
https://www.ncbi.nlm.nih.gov/pubmed/12531177
https://doi.org/10.1001/jama.1991.03470110081037
https://www.ncbi.nlm.nih.gov/pubmed/1880885
https://doi.org/10.1249/MSS.0b013e3181a0c95c
https://doi.org/10.1089/jpm.2013.0569
https://www.ncbi.nlm.nih.gov/pubmed/24745870
https://doi.org/10.1186/1472-6955-11-19
https://www.ncbi.nlm.nih.gov/pubmed/23043231
https://doi.org/10.2147/PRBM.S43666
https://doi.org/10.1097/HNP.0000000000000263
https://doi.org/10.1177/1049909106295773
https://doi.org/10.3390/rel7070091
https://doi.org/10.1016/0885-3924(94)90129-5
https://doi.org/10.1200/JCO.1994.12.3.608
https://www.ncbi.nlm.nih.gov/pubmed/8083721
https://doi.org/10.3390/ijerph192013217
https://www.ncbi.nlm.nih.gov/pubmed/36293795
https://doi.org/10.1097/00006199-200109000-00008
https://www.ncbi.nlm.nih.gov/pubmed/11570715
https://doi.org/10.2146/ajhp070364

Behav. Sci. 2023, 13, 449 13 0f 13

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Fornell, C.; Larcker, D.E. Evaluating structuralequation models with unobservable variables and measurement error. J. Marketing
Res. 1981, 18, 39-50. [CrossRef]

Andersen, L.G.; Groenvold, M.; Jorgensen, T.; Aadahl, M. Construct validity of a revised Physical Activity Scale and testing by
cognitive interviewing. Scand. J. Public. Health 2010, 38, 707-714. [CrossRef]

Buhrmester, D.; Furman, W.; Wittenberg, M.T.; Reis, H.T. Five domains of interpersonal competence in peer relationships. J. Pers.
Soc. Psychol. 1988, 55, 991-1008. [CrossRef]

Group, T.W. Development of the world health organization WHOQOL-BREF quality of life assessment. Psychol. Med. 1998,
28, 551-558. [CrossRef]

Linehan, M.M.; Goodstein, ].L.; Nielsen, S.L.; Chiles, ].A. Reasons for staying alive when you are thinking of killing yourself: The
Reasons for Living Inventory. J. Consult. Clin. Psych. 1983, 51, 276-286. [CrossRef]

Hair, J.F,; Sarstedt, M.; Ringle, C.M.; Mena, J.A. An assessment of the use of partial least squares structural equation modeling in
marketing research. J. Acad. Market Sci. 2011, 40, 414-433. [CrossRef]

Anderson, J.C.; Gerbing, D.W. Structural equation modeling in practice: A review and recommended two-step approach. Psychol.
Bull. 1988, 103, 411-423. [CrossRef]

Hair, J.F,; Black, W.C.; Babin, B.].; Anderson, R.E. Multivariate Data Analysis: A Global Perspective; Prentice Hall: Upper Saddle
River, NJ, USA, 2010.

Bollen, K.A.; Stine, R. Direct and indirect effects: Classical and bootstrap estimates of variability. Sociol. Methodol. 1990,
20, 115-140. [CrossRef]

Podsakoff, PM.; Organ, D.W. Self-reports in organizational research: Problems and prospects. . Manag. 1986, 12, 531-544.
[CrossRef]

Podsakoff, PM.; MacKenzie, S.B.; Podsakoff, N.P. Sources of Method Bias in Social Science Research and Recommendations on
How to Control It. Annu. Rev. Psychol. 2011, 63, 539-569. [CrossRef]

Mossholder, K.W.; Bennett, N.; Kemery, E.R.; Wesolowski, M. A. Relationships between Bases of Power and Work Reactions: The
Mediational Role of Procedural Justice. . Manag. 1998, 24, 533-552. [CrossRef]

Patsou, E.D.; Alexias, G.T.; Anagnostopoulos, EG.; Karamouzis, M.V. Physical activity and sociodemographic variables related to
global health, quality of life, and psychological factors in breast cancer survivors. Psychol. Res. Behav. Manag. 2018, 11, 371-381.
[CrossRef]

Nowak, P.F; Bozek, A.; Blukacz, M. Physical Activity, Sedentary Behavior, and Quality of Life among University Students. Biomed.
Res. Int. 2019, 2019, 9791281. [CrossRef]

Wang, H.; Zhang, Q.; Lin, Y.; Liu, Y,; Xu, Z.; Yang, ]. Keep Moving to Retain the Healthy Self: The Influence of Physical Exercise in
Health Anxiety among Chinese Menopausal Women. Behav. Sci. 2023, 13, 140. [CrossRef]

Scully, D.; Kremer, J.; Meade, M.M.; Graham, R.; Dudgeon, K. Physical exercise and psychological well being: A critical review.
Brit J. Sport. Med. 1998, 32, 111-120. [CrossRef]

Fossati, C.; Torre, G.; Vasta, S.; Giombini, A.; Quaranta, F; Papalia, R.; Pigozzi, F. Physical Exercise and Mental Health: The Routes
of a Reciprocal Relation. Int. . Environ. Res. Public. Health 2021, 18, 12364. [CrossRef]

Wu, R;; Jing, L.; Liu, Y,; Wang, H.; Yang, J. Effects of physical activity on regulatory emotional self-efficacy, resilience, and
emotional intelligence of nurses during the COVID-19 pandemic. Front. Psychol. 2022, 13, 1059786. [CrossRef] [PubMed]
Peplau, H.E. Peplau’s theory of interpersonal relations. Nurs. Sci. Quart. 1997, 10, 162-167. [CrossRef] [PubMed]

Chu, C.; Buchman-Schmitt, ].M.; Stanley, L H.; Hom, M.A_; Tucker, R.P.; Hagan, C.R.; Rogers, M.L.; Podlogar, M.C.; Chiurliza, B.;
Ringer, EB.; et al. The interpersonal theory of suicide: A systematic review and meta-analysis of a decade of cross-national
research. Psychol. Bull. 2017, 143, 1313-1345. [CrossRef] [PubMed]

Given, B.A.; Given, C.W.; Kozachik, S. Family support in advanced cancer. CA Cancer . Clin. 2001, 51, 213-231. [CrossRef]
Luthans, F; Luthans, K.W.; Luthans, B.C. Positive psychological capital: Beyond human and social capital. Bus. Horiz. 2004,
47,45-50. [CrossRef]

Patel, A.V,; Friedenreich, C.M.; Moore, S.C.; Hayes, S.C,; Silver, ] K.; Campbell, K.L.; Winters-Stone, K.; Gerber, L.H.; George, S.M.;
Fulton, J.E.; et al. American college of sports medicine roundtable report on physical activity, sedentary behavior, and cancer
prevention and control. Med. Sci. Sports Exerc. 2019, 51, 2391-2402. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/1403494810380099
https://doi.org/10.1037/0022-3514.55.6.991
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1037/0022-006X.51.2.276
https://doi.org/10.1007/s11747-011-0261-6
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.2307/271084
https://doi.org/10.1177/014920638601200408
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1177/014920639802400404
https://doi.org/10.2147/PRBM.S170027
https://doi.org/10.1155/2019/9791281
https://doi.org/10.3390/bs13020140
https://doi.org/10.1136/bjsm.32.2.111
https://doi.org/10.3390/ijerph182312364
https://doi.org/10.3389/fpsyg.2022.1059786
https://www.ncbi.nlm.nih.gov/pubmed/36571052
https://doi.org/10.1177/089431849701000407
https://www.ncbi.nlm.nih.gov/pubmed/9416116
https://doi.org/10.1037/bul0000123
https://www.ncbi.nlm.nih.gov/pubmed/29072480
https://doi.org/10.3322/canjclin.51.4.213
https://doi.org/10.1016/j.bushor.2003.11.007
https://doi.org/10.1249/MSS.0000000000002117

	Introduction 
	Literature Interview and Hypothesis Development 
	Physical Activity, Interpersonal Competence, and Quality of Life 
	The Mediating Effect 

	Methods 
	Participants and Procedures 
	Measures 
	Physical Activity 
	Interpersonal Competence 
	Quality of Life 
	Survival Beliefs 

	Data Analysis 

	Results 
	Measurement Model 
	Structural Path Model 

	Discussion 
	Contributions 
	Implications 
	Limitations of the Study 

	Conclusions 
	References

