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Abstract

Purpose: Social support (SS) has been shown to moderate the relationship between 

psychological distress and physical activity (PA) in adults, including those with no history of 

cancer and cancer survivors (CS). The purpose of this study was to explore the relationship 

between stress and leisure-time PA and test if SS is a moderator of this relationship in rural/

nonmetro CS.

Methods: CS were recruited to Partnering to Prevent and Control Cancer (PPCC) and completed 

questionnaires assessing sociodemographics, leisure-time PA, perceived stress, and SS. 

Hierarchical multivariable linear regression was used to assess the moderating role of SS on the 

association between stress and PA.

Findings: Cancer survivors (N=219) were in their mid-60s (M age=64.3±12.5 years) and 

overweight/obese (M BMI=29.5±6.8 kg/m2); over half were women (59.7%) and insufficiently 

active (59.4%); and 42.1% reported moderate-to-high perceived stress. Perceived stress was 

negatively correlated with PA (r=−.183, p=.044) and SS (r=−.470, p<.001), and SS was positively 

correlated with PA (r=.205, p=.025). However, SS did not moderate the association between stress 

and PA.

Conclusions: Rural CS reported higher stress and less PA than previously reported by urban CS, 

potentially contributing to rural cancer health disparities. Although previous studies have shown 

success in building SS to reduce stress and promote PA in CS, our results do not support the stress-

buffering hypothesis in rural cancer survivors. Further research is needed to understand factors 
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related to PA in rural CS and determine strategies to reduce psychological distress and promote 

healthy behaviors in an effort to improve cancer survivorship.
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Introduction

Cancer survivors residing in rural and nonmetropolitan, medically underserved areas 

experience higher cancer mortality and poorer survivorship outcomes post-treatment.1 

Although physical activity reduces the risk of cancer recurrence and comorbidities and 

improves physical and psychological well-being,2 rural cancer survivors are less likely to 

meet physical activity recommendations than urban cancer survivors, contributing to cancer 

health disparities.3,4

Elevated psychosocial distress (e.g., fear of recurrence, anxiety, depression) is not 

uncommon among cancer survivors and contributes to physical inactivity and poor quality of 

life among rural cancer survivors.3,5–8 Geographic isolation, inadequate transportation, and 

low access to health care and supportive oncology services and resources may contribute to 

rural-urban differences.1,8,9

Social support is a coping resource and has been associated with reduced psychosocial 

distress and greater well-being among cancer survivors.10–12 The stress-buffering effect 

hypothesis suggests that social support (e.g., informational, emotional, tangible) may 

moderate the association between stress and poor health outcomes and behaviors, such as 

physical activity.12 This hypothesis has been tested in a wide range of studies and 

populations.10,13–15 However, no study of which we are aware has explored social support as 

a moderator of the association between stress and physical activity in rural cancer survivors.

Understanding the moderating role of social support on the association between stress and 

physical activity in rural cancer survivors may help differentiate those who would likely 

engage in and benefit from the peer or instructor support provided by group-based physical 

activity interventions and programs. Therefore, the purposes of this study were to explore 

the association between stress and physical activity and to test the moderating role of social 

support on this association in rural cancer survivors.

Methods

Design and participants

Partnering to Prevent and Control Cancer (PPCC) was a cross-sectional study guided by the 

social ecological model that aimed to understand multilevel factors related to physical 

activity and inactivity in rural cancer survivors. The PPCC study was reviewed and approved 

by the Institutional Review Board at The Pennsylvania State University, and all participants 

provided informed implied consent.
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Rural cancer survivors were identified using the Center for Rural Pennsylvania’s definition 

of rural, which is based on population density (defined as the total population of an area 

divided by the total number of square land miles of that area).16 Cancer survivors identified 

as residing in a rural area in central Pennsylvania were recruited to the study through an 

academic-community partnership and via mailings to state and hospital-based cancer 

registries, e-flyers and newsletters, and announcements at cancer support groups, churches, 

and community health events. Recruitment occurred between May 2017 and December 

2018. Eligible participants were ≥18 years of age, had received a cancer diagnosis, lived 

primarily within a 28-county area in central Pennsylvania, and were able to read and 

complete questionnaires in English.

Procedures and measures

Participants were mailed a consent note and questionnaires assessing sociodemographics 

and cancer history, weekly leisure-time physical activity, perceived stress, interpersonal 

support (appraisal, belonging, tangible, and total support), and social support for exercise 

from family and friends. Participants who returned the completed questionnaire provided 

implied consent to participate and were enrolled in the study.

Sociodemographic information included the following: self-reported age, race, ethnicity, 

education, income, employment and marital status, and height and weight. Participants also 

reported on cancer diagnosis, treatment status, and time since treatment.

Weekly leisure-time physical activity was assessed using the Godin Leisure-Time Exercise 

Questionnaire (Godin LTEQ).17 The LTEQ includes four items to assess the frequency of 

strenuous, moderate, and mild leisure-time exercise during a typical week, and has been 

validated for use in cancer survivors.18 The frequency of each type of exercise was used to 

compute a weekly leisure-time activity score, and participants with a weekly leisure-time 

activity score ≥24.0 were classified as sufficiently active. Continuous weekly leisure-time 

activity scores were used in analyses.

The ten-item Perceived Stress Scale (PSS-10) was used to measure the degree to which 

participants appraise situations in their life as stressful.12 Scores range from 0 to 40, and 

higher scores indicate greater perceived stress. The PSS-10 has been found valid and reliable 

for use in diverse populations and cancer survivors,19–21 and Cronbach’s alpha was 0.82 in 

this study sample.

Perceived social support was measured using the 12-item Interpersonal Support Evaluation 

List (ISEL-12),22 and social support for physical activity was measured using the Social 

Support and Exercise (SSE) survey.23 The ISEL-12 measures overall social support (scores 

range from 0–36) and three dimensions of social support, appraisal, belonging, and tangible 

support (scores range from 0–12), and the SSE measures family and peer support for 

physical activity (scores range from 0 to 50). Higher scores indicate greater perceived social 

support for all scales.
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Statistical analysis

Pearson correlations were used to explore associations between stress, social support, and 

physical activity, and multivariable linear regression models were used to estimate the effect 

of stress on physical activity, adjusting for age, BMI, income and marital status. Interaction 

terms were added to test whether each type of social support moderated the association 

between stress and physical activity. Six models were used to explore each type of social 

support separately (appraisal, belonging, tangible, and total interpersonal support, social 

support for exercise from family, and social support for exercise from friends), and a 

significant interaction term indicated a potential moderating effect of social support on 

physical activity. Analyses were performed using SPSS 25.0 (IBM Statistics, Armonk, NY), 

and significance was inferred at p≤.008 to correct for multiple testing.

Results

Cancer survivors (N=219) were, on average, in their mid-60s and classified as overweight. 

Over half were women (60.7%), completed college (50.5%), and reported an annual 

household income ≥$40,000 (80.5%). Breast (30.6%) and prostate (27.4%) were the most 

common cancers reported, and most (90.4%) participants were at least 12 weeks but less 

than 5 years post-treatment. Over half (57.8%) of cancer survivors were classified as inactive 

or insufficiently active. Additional participant characteristics and means (and SD) for stress, 

social support, and physical activity are shown in Table 1.

Perceived stress was negatively correlated with physical activity (r=−.176, p=.011) and 

appraisal, belong, tangible, and total interpersonal support (rs=−.411-.171, ps<.013) but not 

social support for exercise from family and friends. Linear regression showed that higher 

stress was significantly associated with lower weekly leisure-time physical activity (B=−0.6, 

SE=0.2, p=.011). However, this association was no longer statistically significant after 

adjusting for age, BMI, income, and marital status (B=−0.5, SE=0.3, p=.053).

Multivariable linear regression models including interaction terms showed main effects of 

social support for exercise from family and friends on leisure-time physical activity. 

However, there was no evidence that any of the social support variables moderated the 

association between stress and physical activity. Unadjusted multivariable linear regression 

models are shown in Table 2, and models adjusted for age, BMI, income, and marital status 

are shown in Table 3.

Discussion

We sought to explore the association between stress and physical activity in rural cancer 

survivors and to test the moderating role of social support on the association between stress 

and physical activity. Rural cancer survivors in this study reported high levels of stress and 

low physical activity. However, social support did not moderate the association between 

perceived stress and leisure-time physical activity in this sample. Thus, we found no 

evidence to support the stress-buffering effect hypothesis in this sample of older, rural cancer 

survivors.12
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Previous studies have shown success in increasing social support to reduce stress and 

promote physical activity in young adult cancer survivors.10 We expanded on previous 

studies and used two different measures of social support, one global measure assessing 

appraisal, belonging, tangible and total interpersonal support and a second measure specific 

to social support for exercise, to explore multiple dimensions of social support and its 

association with stress and physical activity among rural cancer survivors. Although the 

stress-buffering effect hypothesis is widely studied,14,15 it has been tested less often among 

cancer survivors.10,13 To our knowledge, this is the first study to extend findings to rural 

cancer survivors and suggests that rural cancer survivors experiencing elevated perceived 

stress require additional supportive resources, beyond social support, to improve health 

behaviors and cancer survivorship outcomes.

Individually supervised exercise programs are effective for reducing stress and promoting 

physical activity but are resource-intensive, particularly in underserved and hard-to-reach 

populations, such as rural cancer survivors.24 Face-to-face, group-based physical activity 

interventions require fewer resources and are effective for increasing physical activity in 

cancer survivors.25 Future research is needed to understand whether rural cancer survivors 

have environmental and personal needs related to treatment and survivorship care, such as 

lack of access to health services or financial strain, that must be addressed prior to 

interpersonal support needs.8

Findings add to the evidence that an ecologic approach is needed to understand and change 

physical activity behavior in rural cancer survivors. Strengths of this study include the use of 

multiple measures of social support; study limitations include the cross-sectional study 

design, limiting causal inferences, and the use of self-reported measures of stress and 

physical activity. Additionally, less than 5% of our sample reported residence in a more 

isolated rural area, limiting our ability to explore differences in stress, social support and 

physical activity in cancer survivors residing in isolated rural areas versus small towns. 

Additional research is needed to explore differences by degree of rurality and to understand 

multilevel factors related to physical activity to inform strategies to reduce psychosocial 

distress and promote healthy behaviors in rural cancer survivors to improve cancer 

survivorship, reduce health disparities and promote health equity.
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Table 1.

Participant characteristics and mean (SD) stress, social support, and physical activity (N=219)

Variable (Scale) Mean (SD)

Age (years) 64.5 (12.2)

Body mass index ([BMI] kg/m2) 29.6 (6.9)

Female, N (%) 133 (60.7)

Education, N (%)

 < Bachelor degree 108 (49.5)

 4-year bachelor degree 56 (25.7)

 > Bachelor degree 54 (24.8)

Annual income, N (%)

 < $40,000 40 (19.4)

 $40,000–79,999 66 (32.0)

 ≥ $80,000 100 (48.5)

Employed, N (%) 79 (37.3)

Married or living with a partner, N (%) 175 (80.3)

Cancer type, N (%)

 Breast 67 (30.6)

 Colorectal 29 (13.2)

 Gynecological 48 (21.9)

 Lung 20 (9.1)

 Prostate 60 (27.4)

Time since diagnosis (years) 5.1 (6.4)

Time since treatment, N (%)

 Currently receiving or planning to receive treatment 21 (9.7)

 At least 12 weeks 196 (92.5)

 More than 5 years 19 (9.2)

Weekly leisure-time physical activity score 24.9 (21.7)

Perceived stress (Scale: 0–40) 12.6 (6.8)

Interpersonal support

 Appraisal (Scale: 0–12) 9.5 (2.8)

 Belonging (Scale: 0–12) 8.5 (2.7)

 Tangible (Scale: 0–12) 6.5 (1.6)

 Total (Scale: 0–36) 24.5 (5.0)

Social support for exercise

 Family participation (Scale: 0–50) 18.4 (8.3)

 Friend participation (Scale: 0–50) 15.5 (7.8)
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