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Abstract
Background  Numerous studies have reported that a majority of colorectal cancer patients in China have low levels 
of physical activity. Early identification of relevant factors is beneficial for formulating physical activity interventions. 
This study aimed to describe the status of physical activity in colorectal cancer patients and determine psychosocial 
predictors of low levels of physical activity.

Methods  We conducted a cross-sectional survey of 230 hospitalized patients with colorectal cancer in a tertiary 
hospital in Hubei Province. The research utilized a self-designed general information questionnaire, International 
Physical Activity Questionnaire Short Form (IPAQ-SF), Social Support Rating Scale (SSRS), Brief Illness Perception 
Questionnaire (BIPQ), and Posttraumatic Growth Inventory (PTGI) as assessment tools. SPSS 25.0 was used for 
descriptive statistical analysis, Chi-squared test, Student’s t-test, and binary logistic regression analysis.

Results  The prevalence of low physical activity among colorectal cancer patients was 52.5%. Binary logistic 
regression analysis revealed that monthly per capita household income of 3000–5000 yuan (OR = 0.274, 95% CI: 
0.080–0.942), monthly per capita household income > 5000 yuan (OR = 0.191, 95% CI: 0.037–0.992), duration of 
diagnosis between 7 and 12 months (OR = 0.132, 95% CI: 0.030–0.587), social support score (OR = 0.802, 95% CI: 
0.679–0.947), illness perception score (OR = 1.136, 95% CI: 1.019–1.266), and posttraumatic growth scores (OR = 0.915, 
95% CI: 0.847–0.989) were independent predictors of physical activity in colorectal cancer patients.

Conclusions  Overall, colorectal cancer patients in China have low levels of physical activity. These findings may 
provide valuable insights for healthcare professionals to identify individuals with low levels of physical activity and 
to develop effective intervention strategies. In future clinical practice, healthcare providers can promote physical 
activity in colorectal cancer patients through interventions aimed at enhancing social interactions, improving proper 
knowledge and understanding of the disease, and fostering posttraumatic growth.
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Introduction
Colorectal cancer (CRC) ranks as the third most preva-
lent malignancy globally [1]. There were 517,100 newly 
diagnosed cases in China in 2022, second only to lung 
cancer; and it caused 240,000 deaths, which represents 
approximately 27% of global colorectal cancer mortal-
ity [2]. With advances in diagnostic and treatment tech-
niques, the 5-year survival rate for CRC patients has 
improved [3]. However, CRC patients continue to face a 
range of physical and psychosocial sequelae after diagno-
sis and treatment, such as fatigue, depression, and social 
withdrawal [4–6]. Physical activity is an important non-
pharmacological intervention that helps counteract many 
physical and psychological adverse effects of cancer treat-
ment while enhancing health-related quality of life [7].

Physical activity (PA) is defined as any bodily move-
ment generated by the contraction of skeletal muscles, 
leading to the expenditure of energy [8]. It includes occu-
pational activities, exercise, leisure activities, and house-
hold chores. Evidence suggests that PA can significantly 
alleviate fatigue, pain, and insomnia, while also improv-
ing negative emotions such as anxiety and depression [9, 
10]. For long-term benefits, several studies have shown 
that PA can effectively reduce the risk of cancer recur-
rence and mortality, and improve overall survival [9, 
11, 12]. The internationally recognized physical activ-
ity guidelines recommend that cancer survivors should 
engage in at least 150 min of PA per week [13]. However, 
previous studies have shown that CRC patients’ par-
ticipation in PA is not optimal. Packel and Kang’s study 
found that only approximately 25% of CRC patients met 
the requirements set by the physical activity guidelines 
[14, 15]. The majority of studies reported that the prev-
alence of low levels of PA in CRC patients ranged from 
45.80–78.02% [16–18]. Therefore, it is crucial to take 
measures to enhance PA levels among CRC patients.

Developing effective PA interventions requires a thor-
ough understanding of the factors that influence PA in 
this population. Currently, there is a limited number of 
studies on the factors influencing PA in CRC patients, 
with most focusing on demographic characteristics, dis-
ease and treatment factors [18, 19]. Previous studies have 
identified that age, income, educational level, employ-
ment status, symptoms of discomfort, comorbidities, 
cancer stage, and functional status may influence PA par-
ticipation among CRC patients [14, 15, 18, 20]. However, 
relatively little attention has been given to modifiable 
psychosocial determinants.

Social Cognitive Theory (SCT) advocates explaining 
human behavior and functioning through a “triadic inter-
action” among the subject, behavior, and environment 
[21]. According to this theory, cognitive, emotional, and 
other personal factors, along with environmental events, 
may influence the PA behavior of CRC patients [22]. 

Illness perception (IP), as a personal cognitive factor, 
refers to patients’ cognitive appraisals, emotional reac-
tions and understanding of their disease [23]. IP has been 
shown to be effective in predicting coping behaviors, 
exercise, and self-management in patients with chronic 
disease [24, 25]. Leclair et al. [26] found that individu-
als with a greater understanding of cancer and fewer 
perceived illness consequences exhibited stronger con-
fidence and a sense of control in managing their health, 
which may contribute to higher PA levels. However, the 
relationship between IP and PA in CRC patients has not 
yet been reported. In addition, posttraumatic growth 
(PTG), as a psychological factor, refers to the positive 
psychological changes that patients experience while 
struggling with major traumatic events (e.g. cancer) [27]. 
PTG is often accompanied by a renewed reflection on 
the meaning of life and a greater appreciation for health, 
which may encourage the adoption of healthier lifestyles, 
including regular PA [28]. While PTG has been proven to 
promote PA in breast cancer patients [29], studies exam-
ining its impact on PA in CRC patients remain limited. 
Furthermore, social support, as a crucial environmental 
factor, has been shown in several studies to have a posi-
tive effect on PA [30]. Emotional, material, or informa-
tional support from family, friends, and the community 
can alleviate patients’ psychological stress and finally 
promote adaptive behaviors (e.g. PA) [31]. However, the 
evidence regarding the relationship between social sup-
port and PA in CRC patients remains inconsistent [31, 
32].

Therefore, this study aims to explore how social sup-
port (environmental factors), illness perceptions (cogni-
tive factors), and posttraumatic growth (psychological 
factors) influence PA levels in CRC patients. By clarify-
ing these relationships, the findings can provide a theo-
retical foundation and novel insights for designing more 
targeted PA interventions, ultimately improving PA levels 
and overall well-being among CRC patients.

Methods
Study design and participants
The study employed a descriptive cross-sectional design 
with a convenience sampling method to recruit CRC 
patients hospitalized in the oncology department of a ter-
tiary hospital in Hubei province from November 2023 to 
May 2024. The inclusion criteria for patients were as fol-
lows: (a) a confirmed pathological diagnosis of colorectal 
cancer; (b) age 18 years or older; (c) ability to communi-
cate in Chinese; and (d) willingness to participate in the 
study. Patients were excluded if they had severe cognitive 
dysfunction, limb impairments, or movement-restricting 
conditions such as osteoarthropathy.

The sample size for this study was determined using the 
formula (n=[Zα/2

2π(1-π)]/δ2) for a cross-sectional study 
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[33]. After reviewing previous studies on PA in CRC 
patients, we found that the incidence of low levels of PA 
ranged from 45.80–78.02% [14, 16–18]. Consequently, 
we established the overall incidence π = 0.6, α = 0.05, Zα/2 
= 1.96, δ = 0.1. Based on these parameters, we calculated 
the required sample size to be 93. Considering the 20% 
loss of follow-up rate, the estimated necessary sample 
size was at least 112 participants.

Measures
The general information questionnaire
Demographic characteristics (including age, gender, eth-
nicity, religious belief, family residence, marital status, 
education level, employment status, and monthly per 
capita household income, sleep quality), disease-related 
information (such as duration of diagnosis, cancer stage, 
distant metastasis, tumor resection, enterostomy, adju-
vant therapy, number of chemotherapy cycles, complica-
tions) were collected.

International physical activity questionnaire short form 
(IPAQ-SF)
IPAQ-SF was developed by the International Work-
ing Group on Physical Activity Measurement and sub-
sequently translated into Chinese in 2004 by Qu [34], 
demonstrating a retest reliability of 0.626 to 0.877. The 
questionnaire comprises seven items, with the first six 
items primarily assessing the frequency (d) and duration 
(min) of high, moderate, and walking physical activi-
ties, each assigned a metabolic equivalent (MET) value 
of 8.0, 4.0, and 3.3 respectively. The final item evaluates 
the amount of time spent sitting per day. The weekly PA 
level = MET assigned for the activity×daily activity time 
(min)×number of days of activity per week. Based on the 
derived total weekly energy expenditure, an individual’s 
PA can be categorized as high, moderate, or low intensity 
[35]. The questionnaire demonstrated strong reliability 
and validity within the Chinese population, Cronbach’s α 
was 0.827 [36].

Social support rating scale (SSRS)
The SSRS developed by Xiao [37] was utilized in this 
study to assess the social support levels of patients. The 
scale consists of 10 items and includes three dimensions: 
objective support, subjective support, and support utili-
zation. Items 1–5 and 8–10 are evaluated using a 4-point 
Likert scale, ranging from 1(none at all) to 4 (very much). 
Items 6 and 7 are assessed based on multiple choice 
responses, a response of “no source” is scored as 0, while 
each identified source under “have a source” is assigned 
a score of 1. The total SSRS score ranges from 12 to 66, 
with higher scores indicating higher levels of social sup-
port among the patients. In the present study, Cronbach’s 
α of this scale was 0.76.

Brief illness perception questionnaire (BIPQ)
In this study, the BIPQ developed by Broadbent et al. [38] 
was utilized to evaluate patients’ cognitive and emotional 
responses to their illness. The scale comprises 3 dimen-
sions with a total of 9 items, wherein items 1 to 5 are 
designated for assessing the cognitive dimension, items 6 
and 8 for measuring the emotional dimension, and item 
7 for evaluating understanding ability. Item 9 is an open-
ended question on etiology. Each item (excluding item 9) 
was scored on a scale of 0 to 10 points, with reverse scor-
ing applied to items 3, 4 and 7; resulting in a total score 
range of 0 to 80 points. A higher score indicates a more 
negative illness perception and greater severity of symp-
toms experienced by the individual. Cronbach’s α of the 
scale in the present study was 0.77.

Posttraumatic growth inventory (PTGI)
The PTGI was initially developed by Tedeschi and Cal-
houn [39] and later adapted for the Chinese population 
by Wang in 2011 [40]. This scale comprises a total of 20 
items across five dimensions: life perception, personal 
strength, new possibilities, relationship with others, and 
self-transformation. Each item uses a six-point Likert 
scale, ranging from “none at all” to “very much,” with 
scores assigned consecutively from 0 to 5. The total score 
is between 0 and 100 points, with higher scores indicating 
greater levels of posttraumatic growth. The scores ≤ 30 
were classified as a low level of posttraumatic growth, 31 
to 65 as a medium level, and 66 to 100 as a high level. In 
this study, the Cronbach’s α for this scale was 0.85.

Data collection
Trained researchers followed standardized guidelines 
to explain the basic concepts, purpose, and significance 
of the study to CRC patients. The researchers also guar-
anteed the confidentiality of patient data and assured 
their right to withdraw from the study at any time. Upon 
obtaining permission from the patients, they signed the 
informed consent form. Subsequently, participants were 
provided with paper questionnaires for completion, 
which were collected by the researchers on the spot.

Data analysis
The data was analyzed using SPSS 25.0, with frequency 
and component ratio used to describe the categorical 
variables, and the Chi-square test employed for group 
comparisons. The continuous variables conforming to 
normal distribution were presented as mean ± standard 
deviation, and group comparisons were conducted using 
a two-independent sample t-test. The continuous vari-
ables with non-normal distribution were described by the 
median and interquartile range (P25, P75). Binary logis-
tic regression was utilized to analyze the predictors of PA 
in patients with CRC. Furthermore, we made collinear 
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diagnoses of social support, illness perception, and post-
traumatic growth. A significance level of P < 0.05 was 
regarded as statistically significant.

Ethical considerations
Approval was obtained from the clinical research eth-
ics committee of the hospital where the study was con-
ducted (Ethics number: TJ-IRB20230761). The study was 
performed in accordance with the Helsinki Declaration. 
Written consent was obtained from all study participants. 
The article was written following the STROBE checklist.

Results
A total of 230 CRC patients participated in this study. 
After excluding 9 incomplete questionnaires (with more 
than 20% unfilled content), 221 valid questionnaires were 
included in the analysis, yielding an effective response 
rate of 96.09%.

Characteristics of participants
The demographic and disease-related information of 221 
patients is shown in Table  1. Among them, there were 
130 males and 91 females. The ethnicity of 87.8% of the 
patients was Han, 57.9% lived in urban areas, and 46.2% 
had a monthly per capita household income of 3,000–
5,000 yuan. Moreover, 79.6% were married, with the 
majority having a junior high school education (31.7%), 
and 44.3% reported poor sleep quality. Regarding dis-
ease-related data, 33.1% of patients were diagnosed 
within the last 3 months. The most common cancer stage 
was stage III (38.9%), 63.8% received chemotherapy, and 
50.7% underwent more than 4 cycles. Most patients 
(72.9%) had tumor resection, while 20.4% had an enter-
ostomy. Additionally, 63.3% of patients showed no signs 
of distant metastases, and 82.8% did not experience any 
complications.

The status of PA in patients with CRC
The median level of PA among CRC patients in this study 
was 596 (IQR: 426, 924) MET min/week, with a range of 
165 to 2178 MET min/week. According to the PA classifi-
cation criteria [35], 116 cases (52.5%) were categorized as 
having low PA levels, 93 cases (42.1%) as moderate, and 
12 cases (5.4%) as high. Due to the limited representation 
of patients exhibiting high levels of PA, we divided PA 
levels into two cohorts: the low-level group (n = 116) and 
the medium-high-level group (n = 105).

The univariate analysis of potential predictors of PA in 
patients with CRC
The results of univariate analysis are presented in Table 2, 
indicating statistically significant differences in PA lev-
els (P < 0.05) among CRC patients with varying charac-
teristics such as age, religious belief, family residence, 

education level, employment status, monthly per capita 
household income, sleep quality, duration of diagnosis, 
cancer stage, distant metastasis, tumor resection, adju-
vant therapy, social support score, illness perception 
score, and posttraumatic growth score. No significant 
differences were found in the remaining factors.

Furthermore, we performed a multicollinearity diagno-
sis for continuous independent variables, including social 
support, illness perception, and posttraumatic growth. 
The results showed that the variance inflation factor 
(VIF) for all variables was < 5, indicating no collinearity 
among the independent variables.

The binary logistic regression analysis of potential 
predictors of PA in patients with CRC
The variables that exhibited a statistically significant 
difference in the univariate analysis were included as 
independent variables in the binary logistic regression 
analysis. Six independent predictors were identified as 
influencing PA in CRC patients. A monthly per capita 
household income of 3,000–5,000 yuan (OR: 0.274, 95% 
CI: 0.080–0.942, P < 0.05), a monthly per capita house-
hold income > 5000 yuan (OR: 0.191, 95% CI: 0.037–
0.992, P < 0.05), a diagnosis duration of 7–12 months 
(OR: 0.132, 95% CI: 0.030–0.587, P < 0.05), social sup-
port score (OR: 0.802, 95% CI: 0.679–0.947, P < 0.05), and 
posttraumatic growth score (OR: 0.915, 95% CI: 0.847–
0.989, P < 0.05) showed a positively relationship with PA, 
which were protective factors. Conversely, the illness per-
ception score (OR: 1.136, 95% CI: 1.019–1.266, P < 0.05) 
was negatively associated with PA and was identified as 
a risk factor. The details of binary logistic regression are 
shown in Table 3.

Discussion
The status of PA in patients with CRC
Decreased PA is common in patients with CRC. In this 
study, 52.5% of patients exhibited low levels of PA, align-
ing with the findings of Krogsgaard and Song et al. [18, 
41]. However, the prevalence of low PA in this study 
was lower than that reported by Liu and Zhou et al. on 
CRC patients [42, 43]. This difference may be attributed 
to the fact that 48.5% of patients included in our study 
were under the age of 50, indicating a younger average 
age compared to previous studies. Younger patients tend 
to have superior physical fitness and recover more swiftly 
from the side effects of surgery and adjuvant chemora-
diotherapy. Additionally, it is crucial to note that Liu and 
Zhou’s studies specifically focused on patients who had 
undergone enterostomy, which can lead to psychological 
reactions such as anxiety and irritability due to changes 
in defecation patterns and body image. This may cre-
ate a sense of stigma in social interactions, resulting in a 
decline in enthusiasm for engaging in PA [42, 43].
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Variables/classification Number of examples
(n)

Composition ratio (%)

Age (Year)
≤ 50 90 40.7
51–60 71 32.1
>60 60 27.1
Gender
Male 130 58.8
Female 91 41.2
Ethnicity
Han 194 87.8
Other 27 12.2
Religion belief
Yes 42 19.0
No 179 81.0
Family residence
Township 93 42.1
City 128 57.9
Education level
Primary school or below 34 15.4
Junior high school 70 31.7
Senior high school 50 22.6
College degree or above 67 30.3
Marital status
Unmarried/divorced/widowed 45 20.4
Married 176 79.6
Employment status
Employed 66 29.9
Retired 48 21.7
Unemployed 107 48.4
Monthly per capita household income (Yuan)
<3000 64 29.0
3000–5000 102 46.2
>5000 55 24.8
Sleep quality
Perfect 32 14.5
General 91 41.2
Poor 98 44.3
Duration of diagnosis
≤ 3 months 73 33.0
4–6 months 54 24.4
7–12 months 44 19.9
≥ 13months 50 22.6
Cancer stage
Stage II 19 8.6
Stage III 86 38.9
Stage IV 81 36.7
Uncertain 35 15.8
Distant metastasis
Yes 81 36.7
No 140 63.3
Tumor resection
Yes 161 72.9
No 60 27.1

Table 1  Characteristics of the participants (n = 221)
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Influencing factors of PA in patients with CRC
This study identified several factors influencing PA lev-
els among CRC patients, including monthly per capita 
household income, duration of diagnosis, social support, 
illness perception, and posttraumatic growth. Among 
them, factors such as monthly per capita household 
income and duration of diagnosis are relatively fixed and 
difficult to modify, which can help healthcare providers 
identify CRC patients with potentially low PA levels. In 
contrast, social support, illness perception, and posttrau-
matic growth are modifiable psychosocial factors that 
can be improved through targeted interventions. There-
fore, this discussion primarily focused on these psycho-
social determinants.

Social support
This study found that social support was an indepen-
dent protective factor for PA in CRC patients. This find-
ing was in line with previous studies indicating a positive 
correlation between social support and PA [30, 44]. This 
may be because social support provides information on 
expected behaviors and fulfills the need for social con-
nection, thereby boosting CRC patients’ motivation and 
confidence to engage in PA [31]. Ma’s study on lung can-
cer patients suggested that social support did not have 
a significant direct effect on PA but rather enhanced it 
indirectly through the mediating effect of self-efficacy 
[30]. However, the mechanism of the effect of social sup-
port on PA in CRC patients remains unclear, and future 
research should further explore how social support inter-
acts with other psychological factors (e.g. emotional reg-
ulation, illness perception) to influence PA participation. 
Additionally, healthcare providers should emphasize 
the establishment of social support networks for CRC 
patients. By creating online communities and organiz-
ing group exercise programs to facilitate disease and PA 

knowledge sharing and emotional support, ultimately 
improving PA participation.

Illness perception
In the current study, we observed that high illness per-
ception was a contributing factor to low levels of PA in 
patients with CRC, consistent with previous findings. 
Lan and Gu’s studies indicated that IP was negatively cor-
related with functional exercise adherence in breast and 
lung cancer patients [45, 46]. IP reflects the patient’s sub-
jective perception of the degree of threat posed by the 
disease. The high mortality rate and poor prognosis of 
cancer may undermine patients’ confidence in treatment 
and develop negative illness perceptions, intensifying 
fears and concerns about disease outcomes, which ulti-
mately diminish motivation to engage in PA [47]. Existing 
studies have found that coping and self-transcendence 
as mediating variables can buffer the negative effects of 
negative illness perceptions on health behavior [47, 48], 
and the specific mechanism of these variables between IP 
and PA in CRC patients can be explored in the future. We 
recommend that clinical providers assess the IP levels of 
CRC patients at admission to identify those with negative 
beliefs and tailor PA interventions accordingly. Moreover, 
disease knowledge education and cognitive behavioral 
therapy (CBT) can promote a better understanding of the 
disease, change negative beliefs, and help patients recog-
nize the safety and benefits of PA [48].

Posttraumatic growth
This study revealed that CRC patients with low post-
traumatic growth scores were more likely to engage in 
low levels of PA. This is similar to the findings of Hawkes 
and Evans et al. [27, 49], who reported a positive correla-
tion between PA and PTG in cancer survivors. This may 
be because a cancer diagnosis is an immensely traumatic 

Variables/classification Number of examples
(n)

Composition ratio (%)

Enterostomy
Yes 45 20.4
No 176 79.6
Adjuvant therapy
None 5 2.3
Chemotherapy 141 63.8
Radiotherapy 6 2.7
Chemoradiotherapy 69 31.2
Number of chemotherapy cycles
≤ 4 times 109 49.3
>4 times 112 50.7
Complication
Yes 38 17.2
No 183 82.8

Table 1  (continued) 
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Variables Low Level Group (n = 116) Moderate-high Level group (n = 105) Statistics (X2/t) P
Age (Years)
≤ 50 39(33.6%) 51(48.5%) 6.024 0.049
51–60 39(33.6%) 32(30.5%)
>60 38(32.8%) 22(21.0%)
Gender
Male 66(56.9%) 64(61%) 0.374 0.541
Female 50(43.1%) 41(39%)
Ethnicity
Han 98(84.5%) 96(91.4%) 2.479 0.115
Other 18(15.5%) 9(8.6%)
Religion belief
Yes 16(13.8%) 26(24.8%) 4.308 0.038
No 100(86.2%) 79(75.2%)
Family residence
Township 67(57.8%) 26(24.8%) 24.62 0.000
City 49(42.2%) 79(75.2%)
Education level
Primary school or below 26(22.4%) 8(7.6%) 21.062 0.000
Junior high school 45(38.8%) 25(23.8%)
Senior high school 20(17.2%) 30(28.6%)
College degree or above 25(21.6%) 42(40%)
Employment status
Employed 19(16.4%) 47(44.8%) 27.192 0.000
Retired 23(19.8%) 25(23.8%)
Unemployed 74(63.8%) 33(31.4%)
Marital status
Unmarried/divorced/widowed 25(21.6%) 20(19%) 0.213 0.644
Married 91(78.4%) 85(81%)
Monthly per capita household income (Yuan)
<3000 51(44%) 13(12.4%) 37.438 0.000
3000–5000 52(44.8%) 50(47.6%)
>5000 13(11.2%) 42(40%)
Sleep quality
Perfect 3(2.6%) 29(27.6%) 66.836 0.000
General 33(28.4%) 58(55.2%)
Poor 80(69.0%) 18(17.2%)
Duration of diagnosis
≤ 3 months 43(37.1%) 30(28.6%) 9.28 0.026
4–6 months 25(21.6%) 29(27.6%)
7–12 months 16(13.8%) 28(26.7%)
≥ 13months 32(27.6%) 18(17.1%)
Cancer stage
Stage II 5(4.3%) 14(13.3%) 27.383 0.000
Stage III 31(26.7%) 55(52.4%)
Stage IV 57(49.1%) 24(22.9%)
Uncertain 23(19.8%) 12(11.4%)
Distant metastasis
Yes 57(49.1%) 24(22.9%) 16.395 0.000
No 59(50.9%) 81(77.1%)
Tumor resection
Yes 78(67.2%) 83(79%) 3.884 0.049
No 38(32.8%) 22(21%)
Enterostomy

Table 2  Univariate analysis of physical activity levels in colorectal cancer patients (n = 221)
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event that triggers cognitive processes of reconstruct-
ing personal beliefs and reevaluating priorities [50]. 
Through reflection, patients come to recognize the value 
of life and health, making them more inclined to adopt 
a positive lifestyle, which helps to increase PA levels. 
Therefore, healthcare providers should implement psy-
chological interventions and encourage expressive writ-
ing to help patients recognize the positive changes in 
their lives. Besides, healthcare providers should actively 
listen to patients’ unmet needs, assist patients in manag-
ing negative emotions and provide emotional support, 
thereby promoting their PTG [29]. However, the mecha-
nism underlying the effect of PTG on PA in CRC patients 
is unclear [51], and further research could explore the 
potential pathways that mediate this relationship.

Limitations
Several limitations of our study must be mentioned. 
Firstly, using a cross-sectional design limited the abil-
ity to establish causality, highlighting the need for future 
longitudinal studies to explore the long-term effects of 
social support, illness perception, and posttraumatic 
growth on PA in CRC patients. Secondly, this study 
relied solely on subjective self-reported scales to assess 
PA, lacking objective assessments such as pedometers or 
sports bracelets, which may introduce recall bias. Finally, 
due to time constraints, we focused exclusively on CRC 
patients from a tertiary hospital in Wuhan, Hubei, lim-
iting the generalizability of our findings to patients from 
different regions, cultures, or countries.

Clinical implications
The results of this study highlighted the relationship 
between PA level and social support, illness percep-
tion, and posttraumatic growth in CRC patients. These 

findings provide a vital theoretical foundation and a 
novel perspective for medical teams to develop personal-
ized PA intervention programs. Moving forward, poten-
tial pathways linking these variables to PA levels should 
be investigated to identify entry points and targets for 
precise interventions.

Conclusion
In this study of CRC patients, nearly half of the partici-
pants reported low levels of PA. In addition, our analy-
sis revealed that PA was associated with monthly per 
capita household income, duration of diagnosis, social 
support, illness perception, and posttraumatic growth. 
These findings underscored the importance of consider-
ing psychological and social factors when implementing 
PA interventions for CRC patients. In clinical practice, 
healthcare professionals are encouraged to aid patients 
in establishing social support networks, delivering dis-
ease knowledge education, and conducting positive psy-
chological cognitive interventions to develop effective PA 
intervention strategies.

Variables Low Level Group (n = 116) Moderate-high Level group (n = 105) Statistics (X2/t) P
Yes 20(17.2%) 25(23.8%) 1.466 0.226
No 96(82.8%) 80(76.2%)
Adjuvant therapy
None 1(0.9%) 4(3.8%) 9.503 0.015
Chemotherapy 75(64.7%) 66(62.9%)
Radiotherapy 0(0.0%) 6(5.7%)
Chemoradiotherapy 40(34.5%) 29(31.2%)
Number of chemotherapy cycles
≤ 4 times 61(52.6%) 48(45.7%) 1.041 0.308
>4 times 55(47.4%) 57(54.3%)
Complication
Yes 25(21.6%) 13(12.4%) 3.255 0.071
No 91(78.4%) 92(87.6%)
Social support(x ± s) 34.61 ± 3.19 39.50 ± 4.20 9.681 0.000
Illness perception(x ± s) 46.32 ± 5.39 38.88 ± 5.05 -10.559 0.000
post-traumatic growth(x ± s) 50.96 ± 5.88 60.09 ± 7.63 9.884 0.000

Table 2  (continued) 
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