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Abstract

Purpose: We investigated associations of intrapersonal and environmental factors with 

objectively assessed weekly moderate to vigorous physical activity (MVPA) minutes, and their 

interactions in rural adults.

Design: Cross-sectional.

Setting: 14 rural towns participating in a multilevel intervention to promote physical activity.

Sample: Baseline data from 241 rural community members (19% losses due to missing data).

Measures: Self-reported demographics, behavioral factors, and neighborhood environment 

perceptions. Weekly MVPA minutes were assessed using accelerometry data.
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Analysis: Generalized linear models using a negative binomial distribution examined 

associations of and interactions between intrapersonal and environmental correlates with weekly 

MVPA.

Results: Older age (β= −1.37; p= 0.025) and identifying as a woman (β= −0.71; p= <0.001) 

were inversely associated with MVPA. Self-efficacy (β= 0.34; p= <0.001) and trail use (β= 0.44; 

p-value= 0.003) were directly associated with MVPA. Further, among women, perceived safety 

from traffic was inversely associated with MVPA (β= −0.37; p = 0.003), while indoor recreational 

facility access was directly associated with MVPA (β= 0.24; p = 0.045).

Conclusions: Rural residents, especially women, face disproportionately lower MVPA levels. 

Improving recreational access and self-efficacy may be effective strategies for increasing MVPA.
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Purpose

Rural communities in the US have significantly higher morbidity and mortality rates of 

chronic diseases such as obesity and cardiovascular disease, when compared to urban 

communities.1 Adopting adequate physical activity (PA) levels can reduce the risk of chronic 

disease morbidity and mortality,2 however, people in rural communities are less active than 

urban residents.3 In order to alleviate these disparities, there is a need to understand PA 

contextual factors in rural communities to help inform and advance PA interventions.4

Interventions working at scale are informed by evidence on PA correlates.5 To better 

understand the correlates of weekly MVPA in rural Midwestern communities, the aims 

of the present study were to (1) identify intrapersonal and environmental factors associated 

with weekly MVPA among rural adults; and (2) test effect measure modification between 

intrapersonal and environmental factors in relation to weekly MVPA.

Methods

Participants and procedures

The analyses used baseline data collected between Fall of 2019 and Spring of 2020 from a 

sample of rural adults participating in a multilevel PA intervention.6 Specifically, data were 

used from a sub-sample who agreed to wear an accelerometer device, in addition to the main 

telephone survey. Prior to data collection, research staff obtained informed consent from 

participants, with the sponsoring Institutional Review Board’s approval.

Measures

Objectively assessed PA.—Participants wore an accelerometer device for at least 12 

hours per day for seven days.7 From this, we computed the primary outcome of interest, 

total weekly MVPA minutes.8 Additionally, in order to describe the sample, meeting the 

2018 PA guidelines were dichotomized as meeting 150 minutes or more per week of 
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moderate-intensity, or 75 minutes or more per week of vigorous-intensity physical activity 

or an equivalent combination of aggregate moderate to vigorous physical activity.9

Intrapersonal characteristics.—Demographic information collected included age, 

gender, education, race/ethnicity, and income. Gender was dichotomized by identifying as 

a man or woman, with age categorized as 18–33 years, 34–48 years, 49–64 years, 65–78 

years, and 79+ years of age. Education was dichotomized by having a high school education 

or not. Race was dichotomized by identifying as white or non-white, and annual household 

income was dichotomized by using a median split of $50,000. Information on PA behavioral 

factors, included trail use and self-efficacy for PA, with the latter measured by Bandura’s 

Exercise self-efficacy scale.10

Perceived neighborhood environment.—Three perceived neighborhood environment 

subscales were used from the abbreviated Neighborhood Environment Walkability Scale 

(NEWS), along with the Rural Active Living Perceived Environment Support Scale 

(RALPESS).11,12 The NEWS subscale used characterizes Safety from traffic (five items, 

Cronbach’s α = 0.74). Response options for each item ranged on a four-point Likert scale 

(1= “strongly disagree” to 4= “strongly agree”). Utilizing the same Likert scale, RALPESS 

subscales used included indoor recreational access (six items, Cronbach’s α = 0.91), as 

well as the area around the home (five items, Cronbach’s α = 0.78). Higher scores of these 

variables indicate neighborhood that are more favorable for physical activity.

Analysis

Descriptive statistics were conducted for all variables. Generalized linear models were 

used for the main outcome (weekly MVPA minutes), to examine associations with the 

intrapersonal and perceived neighborhood environment factors. All continuous independent 

variables were standardized to have a mean of zero and standard deviation of 1. Models 

used negative binomial distributions and were controlled for wear time and town. Regression 

coefficients (betas) represent the log of weekly MVPA minutes estimated to be gained or 

lost in association with a one unit increase in continuous independent variables, or when 

contrasting a given category to a referent one for categorical independent variables. Further, 

expected percent change of weekly MVPA minutes associated with the given independent 

variable were also estimated. Effect measure modification was examined by testing two-way 

interactions between the significant intrapersonal factors and all perceived environmental 

factors. Analyses were conducted using STATA software Version 15.1.

Results

Sample Characteristics

The final sample included 241 participants (See Table 1 for participant characteristics), with 

19% losses due to missing data. Participants (mean age (SD) = 54.2 years (15.5)) were 

predominantly White (87%) and identified as a woman (71%). On average, participants 

engaged in 94.6 (SD=116.6) minutes per week of MVPA, with 22% of participants meeting 

recommended guidelines for PA. Furthermore, 63.9% of participants reported using walking 

trails.
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Intrapersonal and Environmental Correlates

Belonging to the older age group of 79+ years, relative to the younger age group of 18–33 

years, was inversely associated with weekly MVPA (β= 1.37, p-value= 0.025, SE= 0.61). 

Identifying as a woman, relative to identifying as a man was inversely associated with 

weekly MVPA (β=0.71, p-value = <0.001, SE= 0.15). Additionally, reporting trail use, 

relative to reporting non-use was positively associated with weekly MVPA (β=0.44, p-value 

= 0.003, SE=0.14). Finally, every unit increase in more favorable self-efficacy for physical 

activity was positively associated with weekly MVPA (β=0.34, p-value = <0.001, SE= 0.07).

No environmental correlates were statistically significant, with more favorable indoor 

recreational access being inversely associated with weekly MVPA when accounting for 

interactions (β=−0.27; p-value= 0.004, SE=0.09); See Table 2 for intrapersonal and 

environmental associations).

Effect measure modification

Table 2 shows significant effect measure modification. For women, more favorable 

perceived safety from traffic was inversely associated with weekly MVPA; whereas in men 

more favorable perceived safety from traffic was positively associated with weekly MVPA 

(β= −0.37; p-value= 0.003, SE= 0.12; Illustrated in Supplementary Figure 1). Additionally, 

in women, more favorable indoor recreational access was positively associated with weekly 

MVPA; whereas in men more favorable indoor recreational access was inversely associated 

with weekly MVPA (β= 0.24; p-value= 0.045, SE= 0.12); Illustrated in Supplementary 

Figure 2).

Discussion

This is one of the first studies to examine multilevel correlates of objectively-assessed PA in 

rural US adults. When examining gender, there is a concerning disparity in weekly MVPA 

among women. Gender norms in rural communities, including roles such as caregiving 

and not being employed outside of the home, may help to explain the wide disparity 

in PA levels.13 As expected, rural residents who used trails and those reporting higher 

self-efficacy for PA had higher PA levels. Promoting trail use may be an effective strategy 

for PA promotion in rural communities. In addition to trail use, interventions utilizing social 

cognitive theory14 may be effective in promoting PA when considering self-efficacy; a 

strategy utilized in several PA interventions in rural communities.15

Insignificant associations between environmental correlates and weekly MVPA minutes, 

may be due to the lack of specificity as to where PA was occurring. Interestingly, gender 

significantly moderated the relationship between perceived safety from traffic and indoor 

recreational access with weekly MVPA minutes. This difference among men and women 

further suggests gender norms and roles may be contributing to patterns of PA.

Limitations and Strengths

Our focus on rural communities in southeastern Missouri, and participants being 

predominantly White and Female limits the generalizability of study findings. Additionally, 
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there is the potential for the Hawthorne effect (alteration of behavior due to being observed) 

stemming from the requirement to wear an accelerometer device for one week. Future 

studies should focus on a nationally representative sample of rural residents. The cross-

sectional nature of the current study limits our ability to test causality. Additionally, 

important social-cultural factors (e.g., gender norms) were not measured, and further 

qualitative research may be beneficial to explain drivers of PA. A key strength of this study 

is the use of objectively-assessed PA data. Objectively assessing PA behaviors consist of a 

more valid approach towards examining correlates of overall PA.

Conclusion

Given the public health importance of PA, there is a need to better understand correlates 

in rural communities. Results indicate significantly lower levels of PA in women. Targeting 

self-efficacy for PA and recreational access (e.g., walking trails) may be an effective strategy 

to promote PA in rural communities. Prospective studies are needed to examine how PA 

promotion strategies (e.g., use of walking trails) can increase PA in rural communities, 

especially in women. Understanding contextual factors in rural settings can help progress PA 

promotion strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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So What?

What is already known on this topic?

People in rural communities in the United States face higher rates of physical inactivity 

and chronic disease compared to urban/suburban individuals.

What does this article add?

This study confirms the low levels of PA in rural settings, and highlights a wider disparity 

seen in women. However, there is some potential for strategies that increase self-efficacy 

for PA and improve recreational access.

What are the implications for health promotion practice or research?

Creating policies and allocating funding towards public spaces and recreational facilities 

is imperative for the health of rural communities, including rural women. Understanding 

contextual factors that impact PA is vital in rural communities, and further work around 

socio-cultural factors is needed.

Serrano et al. Page 7

Am J Health Promot. Author manuscript; available in PMC 2023 May 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Serrano et al. Page 8

Table 1.

Characteristics of rural Midwestern adults (N=241)

Characteristic Mean (SD) or (%)

Intrapersonal

Demographics

Age, %

18 – 33 years of age 12.5

34 – 48 years of age 22.4

49 – 64 years of age 34.9

65 – 78 years of age 26.1

79+ years of age 4.2

 Gender (Women), % 71.4

 Education (≤High School Degree), % 21.6

 Race (White), % 87.1

 Annual Income (≤$50,000), % 51.5

Physical Activity Behavioral Factors

 Self-efficacy for physical activity, mean (SD) 2.3 (0.9)

 Trail Use, % 63.9

Perceived Neighborhood Environment

Indoor Recreational Access, mean (SD) 3.3 (0.6)

Area Around Home, mean (SD) 2.3 (0.6)

Safety From Traffic, mean (SD) 2.5 (0.4)

Physical Activity

Weekly MVPA, mean (SD) 94.6 (116.6)

Meet PA Guidelines, % 22
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