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Abstract

Purpose—Compared to their urban counterparts, U.S. residents in rural settings face an 

increased risk of premature mortality and health problems that have been linked to insufficient 

physical activity (PA) levels. There is limited literature regarding urban-rural differences in 

adherence to national guidelines for all three PA-related behaviors.

Methods—We investigated urban-rural differences in aerobic PA, leisure-time muscle 

strengthening PA, and leisure screen-time sedentary behavior in a combined data set of the 

2011-2014 waves (N=14,188) of the nationally representative National Cancer Institute’s Health 

Information National Trends Survey.

Findings—We found no evidence of a difference between large-urban and rural residents’ 

aerobic PA levels. The typical number of weekly bouts of leisure-time muscle strengthening PA 

was 25% lower for rural residents (Incidence rate ratio (IRR) =0.751, P < .001); this relationship 

was no longer statistically significant after controlling for potentially confounding covariates. In 

adjusted models, we found rural residents to engage in 6.6% less daily leisure screen-time 

sedentary behavior than their large-urban counterparts (IRR =0.934, P = .031).

Conclusions—Taken together with previous literature, these results suggest that rural residents 

may engage in comparable levels of total PA, but less leisure-time PA than their urban 

counterparts.
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Introduction

Compared to their urban counterparts, U.S. residents who reside in rural settings face an 

increased risk of premature mortality and health problems such as coronary heart disease,1-3 
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type II diabetes,1, 2 obesity,4 and numerous types of cancer (including cervical, colorectal, 

kidney, and lung cancer).5 Many of these health challenges have been linked to insufficient 

physical activity (PA) levels, and it may be that some of the elevated burden of morbidity 

and premature mortality afflicting rural communities is attributable to lifestyle factors such 

as lower PA levels.6 In the 2008 PA Guidelines for Americans, the U.S. Department of 

Health and Human Services put forth recommendations for three distinct PA-related 

behaviors: aerobic PA, muscle strengthening PA, and sedentary behavior.7 Adherence to 

recommended guidelines in the U.S. is generally low,8, 9 but these PA-related behavior 

patterns may vary by setting. Previous literature has indicated that rural communities, often 

defined as non-metropolitan counties,10 may face unique challenges to engaging in PA 

associated with the built environment, such as less access to: community resources such as 

parks/green spaces, walkable destinations, and public transportation.11, 12 Such barriers 

faced by rural communities may be compounded by differences in social factors, such as a 

lack of presence of physically active role models, increased caregiving duties, and less social 

support for engaging in PA.13, 14

Existing evidence indicates that rural residents may engage in less leisure-time aerobic PA 

than their urban counterparts.13, 15-20 However, this literature is limited for several reasons, 

including categorizing leisure-time aerobic PA instead of treating it as a continuous variable 

and using listwise deletion to handle missing data (which implicitly assumes that missing 

data are missing completely at random and independent of either observed or unobserved 

data).21, 22 Using accelerometer data of a nationally representative sample, Fan and 

associates (2014) found no difference between urban and rural residents’ total aerobic PA 

levels; these authors did note that PA patterns differed such that rural residents engaged in 

less vigorous-intensity PA, and suggested that urban-rural health disparities may be 

attributable in part to this difference, or, alternatively, due to differences in other PA-related 

behaviors.23

Limited literature has investigated differences in the other PA-related behaviors 

corresponding to national guidelines. One study conducted by Trivedi et al (2015) found 

U.S. rural residents to be slightly more likely to engage in four hours or more of leisure 

screen-time sedentary behavior (this is a subset of total sedentary behavior that may be 

particularly health-compromising).24-26 To our knowledge, no studies have examined urban-

rural differences with respect to muscle-strengthening PA. These are noteworthy limitations 

in the literature because these behaviors have been directly linked to important health 

outcomes,27-33 and may be important factors contributing to urban-rural health disparities.

We investigated these gaps in the literature by testing for urban-rural differences in: aerobic 
PA levels, leisure-time muscle strengthening PA levels, and leisure screen-time sedentary 
behavior in a combined dataset of the 2011-2014 waves of the nationally representative 

National Cancer Institute (NCI)’s Health Information National Trends Survey (HINTS). 

Furthermore, since previous literature has indicated that urban-rural differences in leisure-

time aerobic PA may be especially pronounced in the Southern U.S.,16, 18 we examined 

interactions between urban-rural status and PA behaviors by geographic region. We 

hypothesized that, compared to their counterparts in large urban areas, residents of rural (ie 

non-metropolitan) counties would report lower levels of aerobic and leisure-time muscle 
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strengthening PA, and higher levels of leisure screen-time sedentary behavior; we 

hypothesized that these differences would persist after controlling for potentially 

confounding variables, and that this relationship would be especially pronounced in the 

Southern U.S.

Methods

Study Design and Population

HINTS 4 was a nationally representative cross-sectional survey of U.S. non-institutionalized 

adults conducted by NCI to gather data on patterns of health communication and 

information access, as well as cancer-related knowledge, behavior, and risk. The current 

study examined data combined from four waves of this study: HINTS 4 Cycle 1 (N=3,959; 

conducted from October 2011 to February 2012), HINTS 4 Cycle 2 (N=3,630; conducted 

from October 2012 to January 2013), HINTS 4 Cycle 3 (N=3,185; conducted from 

September 2013 to December 2013), and HINTS 4 Cycle 4 (N=3,677; conducted from 

August 2014 to November 2014). The final response rates for HINTS 4 Cycles 1, 2, 3, and 4 

were 36.7%, 40.0%, 35.2%, and 34.4%, respectively. HINTS 4 Cycle 1 also contained an 

imbedded experiment in which for about 1/6th of households all adults were asked to 

complete the survey instead of only the person with the next birthday. To remove this 

dependency in the data, only one participant from each household, selected at random (due 

to not having complete birth and survey completion dates), was included in all analyses.

Survey Items

HINTS 4 survey items were derived from existing surveys (eg, The Center for Disease 

Control and Prevention’s Behavioral Risk Factor Surveillance System) and authored by NCI 

staff. NCI conducted extensive cognitive interviewing to ensure the validity of survey items.
34 This process included conducting 33 interviews in English and 17 in Spanish in a factorial 

design, with participants testing multiple survey versions. Interviewers garnered feedback on 

various versions of survey items with a mix of concurrent and retrospective probes to help 

establish the validity of the finalized items used in the current study.

Demographics—Demographic items used in this study included participant’s self-

reported age, gender, race, ethnicity, marital status, level of educational attainment, 

occupational status, general health status, insurance coverage status, income range, height, 

and weight. Body mass index (BMI) was calculated from height and weight.

Urban-rural designation—Urban-rural status categories were derived from each 

residence’s (2003) Rural-Urban Continuum Code (RUCC), which is set decennially by The 

Economic Research Service of the U.S. Department of Agriculture. There is no standard 

recommendation for how to categorize RUCC codes to capture urban-rural status, and 

substantial variation is found in existing literature.10 We defined rural residences as those in 

a non-metropolitan county (defined by the Office of Management and Budget, and indicated 

by RUCC > 3). We split metropolitan counties into two categories by population: large-

urban (population of one million or more) and small-urban (population of less than one 

million). We chose these categories to remain consistent with previous literature on urban-
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rural health disparities and how The United States Department of Agriculture’s Economic 

Research Service states most researchers define rural America,35 to create categories with 

sample sizes that would allow for tests of interaction, and for clarity of interpretation.

Aerobic physical activity—We multiplied two survey items to capture participant’s 

typical weekly minutes of aerobic moderate-to-vigorous PA. The first item asked, “In a 
typical week, how many days do you do any PA or exercise of at least moderate intensity, 
such as brisk walking, bicycling at a regular pace, and swimming at a regular pace?” There 

were eight answer choices to this question, ranging from 0-7 days a week. The second item 

was a free response question that asked, “On the days that you do any PA or exercise of at 
least moderate intensity, how long do you typically do these activities?” All four HINTS 

waves contained these items. Preliminary data screening revealed the presence of outliers 

due to illogical responses to the free-response item (eg 80 hours of PA a day). In accordance 

with existing literature for scoring similar measures,36 we designated a cut-off of 16 hours of 

moderate-to-vigorous physical activity per day as the upper limit; responses that exceeded 

this were excluded from analysis.

Leisure-time muscle strengthening physical activity—Leisure-time muscle 

strengthening PA behavior was captured by a multiple choice item that asked, “In a typical 
week, outside of your job or work around the house, how many days do you do leisure-time 
physical activities specifically designed to strengthen your muscles such as lifting weights or 
circuit training (do not include cardio exercise such as walking, biking, or swimming)?” 
This is a measure of frequency that is consistent with national guidelines7, and was treated 

as a continuous variable. Only HINTS waves 1-3 contained this item.

Leisure screen-time sedentary behavior—Leisure screen-time sedentary behavior 

was captured by a free response item that asked, “Over the past 30 days, in your leisure-
time, how many hours per day, on average, did you sit and watch TV or movies, surf the 
web, or play computer games? Do not include “active gaming” such as “Wii.” This item 

measured hours per day of screen-time sedentary behavior, and was treated as a continuous 

variable; all four HINTS waves contained this item. Preliminary data screening revealed the 

presence of illogical outliers (eg 90 hours of sedentary time per day). Responses that 

indicated more than 24 hours of screen-time sedentary behavior per day were excluded from 

analysis.

Statistical Methods

We combined data from HINTS 4 Cycles 1, 2, 3, and 4 into one dataset that contained all 

sample and replicate weights arrayed in a manner consistent with the NCI HINTS team’s 

recommendations.37 During preliminary data screening, we found nontrivial amounts of 

missing data (eg race/ethnicity and income range categories >10% missing). To address this, 

we used the fully conditional specification method of multiple imputation, a semi-parametric 

procedure which can appropriately handle the HINTS’ complex survey design.38 Due to 

literature indicating that geographic region may be an important moderator of urban-rural 

status and PA behaviors,13, 16, 18 data were imputed by geographic region strata (Northeast, 

Midwest, South & West). Using this procedure, we created ten multiple imputation data sets. 
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For all analyses, we removed from the models data from participants whose dependent 

variables were imputed.39 This included removing HINTS 4 Cycle 4 data for the muscle 

strengthening PA models, and cases with missing/illogical outcome variables for all models. 

Final test statistics were derived from the ten multiple imputation data sets using Rubin’s 

rules.40

We computed descriptive statistics for sociodemographic variables, then conducted Wald’s 

design-based chi-square tests of independence to test for differences by urban-rural status.41 

We tested for urban-rural differences in: 1) aerobic PA, 2) leisure-time muscle strengthening 

PA, and 3) leisure screen-time sedentary behavior. We used quasipoisson regression models 

to test our hypotheses. This generalized linear model form of regression analysis is an 

approach for dealing with overdispersion in the outcome variable that compares favorably to 

negative binomial and zero-inflated models: it is robust to model misspecification and 

readily applicable to generalized linear model extensions such as those used in this study’s 

complex, weighted survey design.42, 43 To obtain standard error estimates that would be 

robust with respect to distributional assumptions, we used a bootstrapping procedure with 

2000 resamples.44 These analyses were repeated in models that adjusted for age, BMI, 

gender, race/ethnicity (Hispanic, non-Hispanic white, non-Hispanic Black or African 

American, non-Hispanic American Indian or Alaska Native, non-Hispanic Asian, non-

Hispanic Native Hawaiian or other Pacific Islander, non-Hispanic multiple races mentioned), 

health status (excellent, very good, good, fair, poor), marital status (married, living as 

married, divorced, widowed, separated, single and never been married), education level (less 

than high school, high school graduate, some college, college graduate or more), geographic 

region (Northeast, Midwest, South, West), health insurance coverage (yes, no), combined 

family annual income category ($0-$9,999, $10,000-$14,999, $15,000-$19,999, $20,000-

$34,999, $35,000-$49,999, $50,000-$74,999, $75,000-$99,999, $100,000-$199,999, 

$200,000 or more), occupational status (disabled, employed, homemaker, retired, student, 

unemployed), having ever been diagnosed with cancer (yes, no), and HINTS survey cycle (1, 

2, 3, 4). Finally, we examined the interaction of urban-rural status with geographic region in 

both the unadjusted and adjusted models.

We conducted multiple imputation in SAS 9.3 (SAS Institute, Cary NC), and all other 

analyses in R using the survey45 and the mitools46 packages. We obtained all necessary 

approval from our institutional review boards.

Findings

Participant Characteristics

The combined 2011-2014 HINTS 4 Cycles 1-4 datasets contained completed, independent 

survey data from 14,188 participants. Of these, 8,034 (56.6%) resided in large-urban 

counties, 4,016 (28.3%) in small-urban counties, and 2,138 (15.1%) non-metropolitan 

counties. Wald design-based chi square tests indicated that sociodemographic characteristics 

differed by urban-rural status in age, marital status, race/ethnicity, education levels, BMI, 

self-reported health status, employment status, and by geographic region (Table 1). Rural 

residents were more likely to be older, married, white, less educated, obese, in poorer health, 

unemployed due to being disabled, and to reside in the Southern U.S.
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Generalized Linear Regression Models

Aerobic physical activity—In unadjusted models, we found no statistically significant 

differences in the expected number of reported weekly aerobic PA minutes between large-

urban, small-urban, or non-metropolitan categories at the alpha .05 level (Figure 1, Table 2). 

We do note a non-significant trend such that non-metropolitan and small-urban residents 

may engage in more aerobic PA than those in large-urban counties; residents of large-urban 

counties had an expected value of 247.9 minutes of weekly aerobic PA, which compares to 

278.4 minutes for small-urban counties and 284.2 minutes for residents of non-metropolitan 

counties. In the adjusted model, compared to residents of large-urban counties, we found the 

expected number of reported weekly aerobic PA minutes to be 14.8% higher for residents of 

small-urban counties (IRR = 1.148, P = .019) (Table 2).

Leisure-time muscle strengthening physical activity—In unadjusted models we 

found that, compared to residents of large-urban counties, the expected number of weekly 

bouts of leisure-time muscle strengthening PA was 15.1% lower for residents of small-urban 

counties (IRR = 0.849, P = .003) and 24.9% lower for those residing in non-metropolitan 

counties (IRR = 0.751, P < .001) (Figure 1, Table 2). The difference between small-urban 

and non-metropolitan residents was not statistically significant. Residents of large-urban 

counties had an expected value of 1.29 weekly bouts of leisure-time muscle strengthening 

PA, compared to 1.10 for residents of small-urban counties and 0.97 for residents of non-

metropolitan counties. These differences were no longer statistically significant after 

controlling for potentially confounding covariates (Table 2).

Leisure screen-time sedentary behavior—In unadjusted models we found that, 

compared to residents of large-urban counties, the expected number of hours of daily leisure 

screen-time sedentary behavior was 5.8% higher (IRR = 1.058, P = .047) for residents of 

small-urban counties, but no evidence of a significant difference between residents of large-

urban counties vs. non-metropolitan counties (Table 2). Residents of large-urban counties 

had an expected value of 3.64 hours of daily leisure screen-time sedentary behavior, 

compared to 3.85 hours (+12.6 minutes) for residents of small-urban counties and 3.74 hours 

(+6 minutes) for non-metropolitan counties. In the adjusted model we found no difference in 

the expected number of hours of daily leisure screen-time sedentary behavior between 

residents of small-urban counties and large-urban counties, but that the expected number of 

hours of daily leisure screen-time sedentary behavior in residents of non-metropolitan 

counties was 6.6% lower than in residents of large-urban counties (IRR = 0.934, P =.031) 

(Table 2).

Tests for interaction

Tests for interaction did not produce any evidence to indicate that the relationship between 

urban-rural status and outcome variables differed by geographic region.

Discussion

This study complements previous literature and contributes to a body of evidence that 

indicates that PA patterns differ by urban-rural status. While the lack of significant 
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differences in aerobic PA between non-metropolitan and large-urban counties (along with 

the trend suggesting higher aerobic PA in non-metropolitan residents) may initially seem to 

contradict previous literature, the results of the current study are actually not discordant and 

contribute to an emerging pattern. Total PA can be conceptualized as occurring in four 

domains: leisure-time, occupational, household, and transit-related PA.47 Most of the extant 

literature has exclusively examined leisure-time aerobic PA, and has consistently found that 

rural residents tend to report engaging in less leisure-time aerobic PA than their urban 

counterparts. The items used to measure aerobic PA in the current study, however, had 

participants more broadly consider “any physical activity or exercise”, and thus reflects total 

aerobic PA. Indeed, the findings of the current study are in agreement with a study by Fan, 

Wen, and Kowaleski-Jones (2014), in which the authors examined urban-rural differences in 

PA using accelerometer and survey measures.23 In their analysis of accelerometer data, these 

researchers found no evidence for differences between urban and rural residents when using 

a low-intensity cut-off point to measure total aerobic PA. They observed a pattern such that 

rural residents engaged in less vigorous-intensity PA than their urban counterparts, but more 

light-intensity PA. Analysis of their survey data indicated that rural residents reported more 

overall PA than their urban counterparts (consistent with the trend noted in the current 

study), and that the difference was primarily due to greater levels of household-related PA. 

Taken together with the previous literature our results indicate that, compared to individuals 

in urban settings, rural residents may engage in comparable total levels of aerobic PA, but 

proportionately less vigorous-intensity PA and less leisure-time aerobic PA.

This study further contributes to the literature with the finding that non-metropolitan 

residents reported engaging in less leisure-time muscle strengthening PA than their large-

urban counterparts. This is an important finding because muscle strengthening is a nationally 

recommended behavior with well-established health benefits.7 Differences in muscle 

strengthening may contribute to the marked urban-rural disparity in obesity that has been 

identified in previous literature4 and is underscored in the current study (Table 1). Indeed, 

muscle strengthening is recommended for obesity management.48 It has been shown to 

reduce body fat and increase resting metabolic rate, as well as to confer other health benefits 

including reducing the risk of type 2 diabetes, reversing age-related muscle loss, and 

improving cardiovascular health, blood lipid profiles, vascular condition, resting blood 

pressure, physical functioning, bone mineral density, and mental health.49 The result 

indicating that non-metropolitan residents reported engaging in less leisure-time muscle 

strengthening PA than their large-urban counterparts was no longer statistically significant 

after adjusting for covariates. This suggests that this finding may be largely attributable to 

urban-rural differences in socio-demographic factors. Nonetheless, this finding suggests that 

muscle strengthening behavior should be further studied in rural residents. If future studies 

confirm our findings, then public health initiatives should address the muscle strengthening 

disparity among rural residents.

This finding further contributes to an emerging pattern suggesting that rural residents may 

engage in less PA in their discretionary time than their urban counterparts. This finding has 

important public health implications, particularly because evidence suggests that leisure-

time PA may be the most salubrious domain of PA.50-52 While some studies have indicated 

that occupational and household-related PA are associated with a decreased risk of 
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cardiovascular disease and overall mortality,52 others have found that they are not associated 

with BMI, obesity,53 or changes in biomarkers of cardiovascular disease54 and insulin 

resistance50; still others have found that they may be negatively associated with indicators of 

health.55, 56 There is limited evidence as to whether the various domains of PA may confer 

protective health benefits through different mechanisms, but it may be that leisure-time PA is 

more likely to be of higher intensity. High intensity PA has been shown to be particularly 

beneficial57 and is associated with long-term weight reduction.58

We found no difference in the unadjusted model for non-metropolitan residents, but the 

adjusted model indicated that this population may engage in less leisure screen-time 

sedentary behavior than their urban counterparts. This finding may be understood to fit with 

the emerging pattern noted above; rural residents may tend to have less discretionary time 

altogether, and/or higher levels of household-related PA may tend to occur in place of leisure 

screen-time sedentary behavior. This finding could also be attributable in part to less access 

to broadband internet in rural areas.59 This finding seems to contradict that of Trivedi and 

associates (2015), who found that rural residents may be slightly more likely to engage in 

four hours or more of leisure screen-time sedentary behavior. Future studies should 

investigate this apparent discrepancy.

Rural residents have to commute longer distances to work,60 and rural environments are less 

likely to feature facilities associated with leisure-time PA, such as parks and green spaces.
11, 12 Such factors may be especially salient barriers to leisure-time PA in rural settings, and 

lower levels of this health-promoting behavior may play an important role in urban-rural 

health disparities. It may be particularly fruitful for future research to further explore urban-

rural differences in theory-based, modifiable psychosocial constructs pertaining to leisure-

time PA. Such insights would complement the growing literature base centered on urban-

rural differences in the built environment; indeed, evidence indicates that targeting multiple 

levels of influence simultaneously can increase intervention efficacy.61

Weaknesses of this study include the cross-sectional design of the HINTS, and the 

measurement of PA and sedentary behaviors via self-reported items. Furthermore, the NCI 

HINTS’ items measured PA in terms of "any physical activity or exercise of at least a 

moderate intensity", and thus did not capture variation in level of PA intensity. If the data 

were available, we would have created a more refined composite of PA by parsing out 

weekly PA minutes by vigorous-, moderate-, and light-intensity, and assigned metabolic 

equivalent values per intensity. Intensity is an important aspect of PA and determines the 

extent of protective health benefits. We acknowledge this limitation of our study. Although 

these weaknesses leave the study prone to various threats to construct validity and preclude 

causal inference, these measures are nonetheless useful for national surveillance purposes. 

This study had a relatively low response rate; despite employing survey weights to correct 

for this, differences may exist between those who participated in this study and those who 

did not. Defining rural communities using country-level data is problematic and may 

mischaracterize a large proportion of participants. It is likely the case, for instance, that 

metropolitan statistical areas actually contain large pockets of rural communities. 

Furthermore, grouping together rural communities into one category may mask non-linear 

variations that are present by degree of rurality.62 Rurality is a complex, socially-derived 
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construct, and quantifying it is inherently difficult. The current study highlights that PA 

patterns may differ with rurality broadly, but does not diminish the importance of location-

specific formative work in individual communities.

Strengths of this study include the use of a large, nationally representative data set, and 

stronger statistical methods than have been used in past research including more extensive 

statistical control and the use of more sophisticated techniques to account for missing data. 

Furthermore, this study investigated a wider range of PA-related behaviors than previous 

studies that have examined urban-rural differences in PA.

This study contributes to efforts to understand the etiology of the marked health disparities 

that exist between U.S. urban and rural residents. Considered alongside previous literature, 

findings indicate that these populations may engage in comparable overall levels of total 

aerobic PA, but that activity patterns may differ by PA domain and intensity level. 

Furthermore, this study found that rural residents engage in less leisure-time muscle 

strengthening PA and less leisure screen-time sedentary behavior than their urban 

counterparts. Future studies should further develop our understanding of urban-rural lifestyle 

behavior differences and their corresponding psychosocial constructs, as well as investigate 

the extent to which these differences contribute to urban-rural health disparities.
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Figure 1. 
Unadjusted incidence rate ratios with 95% confidence intervals for physical activity and 

sedentary behaviors by urban-rural status
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Table 1.

Weighted sociodemographic characteristics by urban-rural status

Large-
urban

Small-
urban Non-metro P value

a

(n=8,034) (n=4,016) (n=2,138)

Characteristic Category % % %

Gender 0.0248

Female 49.88 54.26 53.52

Male 50.13 45.74 46.49

 

Age Category (years) <0.001

18-34 30.18 30.26 24.87

35-49 29.17 26.28 25.26

50-64 24.45 25.63 28.38

65-74 8.82 9.77 11.52

75+ 7.38 8.05 9.97

 

Marital Status 0.043

Married or living with partner 55.54 56.06 60.88

Not married or living with partner 44.46 43.94 39.12

 

Race/Ethnicity <0.001

Hispanic 18.93 13.07 5.10

Asian 7.31 1.94 1.44

Black/AA 13.16 9.89 7.22

White 58.58 72.51 83.21

Other 2.02 2.59 3.03

 

Education Level <0.001

< High School 11.06 12.34 13.97

HS Graduate 18.60 22.17 29.40

Some College 30.83 35.03 35.40

Bachelor's (+) 39.51 30.47 21.23

 

BMI Category <0.001

Underweight 2.26 1.76 1.62

Normal 34.36 31.76 27.56

Overweight 34.88 33.77 32.96

Obese 28.50 32.71 37.86
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Large-
urban

Small-
urban Non-metro P value

a

Health Insurance? 0.479

No 16.30 15.79 18.24

Yes 83.69 84.21 81.76

 

Health Status 0.048

Excellent 13.87 11.30 10.35

Very Good 36.89 35.94 34.74

Good 35.55 37.36 38.20

Fair 11.64 12.91 13.24

Poor 2.06 2.50 3.47

 

Employment <0.001

Disabled 4.28 5.38 7.37

Employed 61.42 55.23 52.11

Homemaker 5.72 6.92 7.55

Retired 15.40 17.63 21.91

Student 5.33 7.96 4.91

 

Geographic Region <0.001

Midwest 18.37 23.01 29.30

Northeast 22.32 14.52 11.46

South 32.78 40.86 44.48

West 26.53 21.62 14.75

Unemployed 7.85 6.89 6.16

a
Wald design-based chi-square tests were performed to assess independence between sample characteristic and urban-rural status.
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Table 2.

Quasipoisson model for outcome behaviors by urban-rural status

Unadjusted Models Adjusted Models
a

Beta

(IRR
b
)

Standard
error

Beta 95%
CI

P
Value

Beta

(IRR
b
)

Standard
error

Beta 95%
CI

P
Value

Minutes of moderate-to-vigorous aerobic physical activity in a typical week

Intercept 5.513 (247.905) 0.032 [5.451, 5.575] <.001 6.402 (603.050) 0.253 [5.906, 6.898] <.001

Large-urban 
(Ref) - - - - - - - -

Small-urban 0.116 (1.123) 0.065 [−0.011, 0.243] 0.074 0.138 (1.148) 0.056 [0.022, 0.253] 0.019

Non-metro 0.137 (1.146) 0.084 [−0.028, 0.302] 0.104 0.144 (1.155) 0.087 [−0.028, 0.315] 0.100

Bouts of muscle strengthening exercise in a typical week

Intercept 0.257 (1.293) 0.030 [0.198, 0.316] <.001 1.380 (3.974) 0.211 [0.966, 1.793] <.001

Large-urban 
(Ref) - - - - - - - -

Small-urban −0.164 (0.849) 0.055 [−0.272, 
−0.056] 0.003 −0.091 (0.913) 0.051 [−0.189, 0.007] 0.070

Non-metro −0.286 (0.751) 0.067 [−0.419, 
−0.154] <.001 −0.122 (0.885) 0.067 [−0.255, 0.010] 0.071

Minutes of screen-time sedentary behavior in a typical day

Intercept 1.292 (3.639) 0.017 [1.258, 1.325] <.001 1.300 (3.669) 0.135 [1.036, 1.563] <.001

Large-urban 
(Ref) - - - - - - - -

Small-urban 0.056 (1.058) 0.028 [0.001, 0.112] 0.047 0.005 (1.005) 0.027 [−0.048, 0.058] 0.852

Non-metro 0.026 (1.027) 0.034 [−0.040, 0.093] 0.434 −0.068 (0.934) 0.031 [−0.129, 
−0.006] 0.031

a
Adjusted for age, BMI, gender, race/ethnicity, general health, marital status, education level, geographic region, health insurance coverage, income 

category, occupational status, cancer survivor status, and HINTS wave

b
Incidence rate ratio
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