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Summary

What is already known on this topic?

Social support and social cohesion are strongly correlated with physical
activity participation on an individual level.

What is added by this report?

Neighborhood-level social cohesion and its associated individual compon-
ents are positively related to daily minutes of physical aerobic activity and
increased odds of meeting aerobic or strength or both aerobic and
strength physical activity guidelines.

What are the implications for public health practice?

These findings could be used to justify future experimental research on so-
cial cohesion and to identify intervention strategies focused on improving
neighborhood-level social cohesion to improve physical activity behaviors
of community members.

Abstract

Background
Individual social support is positively related to physical activity
participation. However, less is known about how neighborhood-
level social structures relate to physical activity participation.

Methods
We analyzed 2017 National Health Interview Survey data for adult
participants who completed all questions on physical activity and

neighborhood cohesion (N = 23,006). Each cohesion question was
binary coded (cohesion or not) and used as a predictor individu-
ally and for a composite score measuring total social cohesion. We
used linear regression to estimate minutes of moderate aerobic
activity, and we used logistic regression to estimate the odds of
meeting aerobic guidelines (≥150 min/wk), strength guidelines (≥2
d/wk of muscle strengthening exercises), or both guidelines, pre-
dicted by the 5 definitions of cohesion (composite cohesion and
the 4 questions separately). Models were adjusted for sex, age,
race/ethnicity, family-income-to-poverty ratio, education, nativity,
language, and neighborhood tenure.

Results
Respondents who reported having more social cohesion had 45.0
more minutes of aerobic activity and increased odds of meeting
aerobic, strength, and combined guidelines (odds ratio [OR] =
1.22, OR = 1.13, and OR = 1.14, respectively; P < .01 for all). Re-
porting having availability of  help when needed,  neighbors to
count on, trustworthy neighbors, and close-knit neighbors all res-
ulted in increased odds of meeting aerobic guidelines but not in-
creased odds for meeting strength guidelines in the latter 3 com-
ponents or combined guidelines for the latter 2 components.

Conclusions
Having neighborhood social cohesion or select individual com-
ponents of neighborhood cohesion are positively related to meet-
ing aerobic, strength, and combined guidelines.

Introduction
The 2018 Physical Activity Guidelines for Americans recommend
that adults perform 150 minutes of moderate-to-vigorous aerobic
physical activity per week (1,2). Meeting these recommendations
has physical (eg, lower body weight, decreased incidence of type 2
diabetes and cardiovascular disease) and mental (eg, improved
self-confidence  and  depressive  symptoms)  benefits  (3–5).
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However, only 53.1% and 23.5% of people reported meeting aer-
obic and strength physical  activity guidelines,  respectively,  in
2017 (6).

Social support has a strong positive relationship to duration and
frequency of physical activity on an interpersonal level (eg, per-
son-to-person interactions) (7–9). However, the socioecological
model argues that physical activity is also dependent on an indi-
vidual’s perception of group-level factors such as social network,
neighborhood, and community (10). Evidence suggests that social
support systems significantly influence physical activity self-effic-
acy (8). However, research has given less attention to the influ-
ence of group-level social cohesion.

The relationship between neighborhood social cohesion and phys-
ical  activity is  unclear.  We aimed to examine the relationship
between neighborhood social cohesion and its associated compon-
ents and strength and aerobic physical activity in a nationally rep-
resentative sample of US adults. Based on previous conclusions
(11), we expected to see a positive relationship between all neigh-
borhood social  cohesion components and aerobic and strength
physical activity.

Methods
This is a secondary data analysis of 2017 National Health Inter-
view Survey (NHIS) data from the National Center for Health
Statistics (12). The NHIS is a cross-sectional household survey in
which household members volunteer to participate in a face-to-
face interview about their own health. This analysis was based on
the 26,742 individuals in the adult subset sample (aged ≥18 y).
The 2017 NHIS included 32,617 households and had a 66.5% total
household response rate. The sample adult questionnaire uses a
completed interview from one sample adult from each family. Of
the 33,143 individuals eligible for the sample adult questionnaire,
26,742 were interviewed, resulting in a conditional response rate
of 80.7%. Thus, the final unconditional sample adult response rate,
considering both the family and sample adult rates, was 53.0%.
More details about the NHIS are available (12).

This analysis excluded people who refused to respond or did not
know the answer to any of the 3 physical activity/exercise ques-
tions (n = 1,924) or to any of the 5 neighborhood cohesion ques-
tions (n = 1,812). The final sample was N = 23,006.

Social cohesion definitions

Neighborhood social cohesion was measured using 4 questions
modified from the Project on Human Development in Chicago
Neighborhoods Community Survey (13). Each participant respon-
ded to a Likert scale (1 = definitely agree, 2 = somewhat agree, 3
= somewhat disagree, and 4 = definitely disagree) in relation to the

following 4 statements: 1) People in this neighborhood help each
other out (help availability), 2) There are people I can count on in
this neighborhood (accountability in neighbors), 3) People in this
neighborhood can be trusted (trust in neighbors), and 4) This is a
close-knit neighborhood (close-knit neighbors). Each score was
reverse-coded so a higher score represents a higher level of agree-
ment.

Each of the subscales was coded as having cohesion (definitely
agree or somewhat agree) or not having cohesion (definitely dis-
agree or somewhat disagree) and treated as an individual predictor.
Additionally, a composite cohesion score summed the 4 subscales,
resulting in a score from 4–16, with a higher score representing
greater cohesion. The composite score was dichotomously coded
by a median split: above median cohesion (≥13.0) or below medi-
an cohesion (<13.0), to align with previous methods (11).

Physical activity definitions

Aerobic physical activity was based on self-reported moderate or
vigorous activity. Moderate activity was defined as leisure-time
periods of ≥10 continuous minutes that “cause only light sweating
or a slight to moderate increase in breathing or heart rate.” Vigor-
ous activity was defined as leisure-time periods of ≥10 continuous
minutes that “cause heavy sweating or large increases in breathing
or heart rate.” Moderate and vigorous aerobic activity were calcu-
lated as minutes completed per week for each. Guideline minutes/
week was calculated as vigorous minutes/week multiplied by 2
and added to total moderate minutes/week (12,14). Strengthening
exercises were defined as “leisure-time physical activities specific-
ally designed to strengthen your muscles such as lifting weights or
doing calisthenics” and measured in frequency per week.

In addition to the continuous variable of guideline minutes/week,
3 dichotomous physical activity variables were used for this ana-
lysis:  1)  meeting  aerobic  guidelines,  2)  meeting  strength
guidelines, and 3) meeting aerobic and strength guidelines. Meet-
ing aerobic guidelines was calculated as meeting guidelines (≥150
guideline  min/wk)  or  not  (<150  guideline  min/wk).  Meeting
strength guidelines was calculated as meeting guidelines (≥2 d/wk
of strengthening exercises) or not (<2 d/wk). Meeting aerobic and
strength guidelines was calculated as meeting both guidelines or
not.

Covariate definitions

All primary models included age, sex, race/ethnicity, family-in-
come-to-poverty ratio, neighborhood tenure, education, US nativ-
ity, and English language proficiency. Age was assessed as con-
tinuous (aged 18–85 y) and then coded as 85 for anyone >85 years
(11). Sex was categorized as male and female. Race/ethnicity was
categorized as Hispanic, non-Hispanic white, non-Hispanic black,
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non-Hispanic Asian, non-Hispanic all others. Family-income-to-
poverty ratio was defined as the self-reported family income di-
vided by the poverty threshold. Neighborhood tenure was meas-
ured with the question, “About how long have you lived in your
present neighborhood?” (<1 y, 1–3 y, 4–10 y, 11–20 y, >20 years,
or refused/don’t know). Education was categorized as less than a
high school diploma, high school diploma or equivalent, some col-
lege, college graduate, graduate degree, or refused/don’t know.
Nativity was measured categorically as US born, not US born, or
refused/don’t know. Self-reported English language proficiency
was categorized as speaking English well, not speaking English
well, or refused/don’t know.

Analytic approach

We estimated the number of guideline minutes/week for each of
the 5 cohesion definitions by using linear regression. We used lo-
gistic regression to estimate the odds ratios (ORs) of meeting the 3
types of physical activity guidelines. We used the composite cohe-
sion score and the 4 cohesion subscales as predictors. Interaction
models for meeting aerobic guidelines included interactions terms
between composite cohesion and sex, race/ethnicity, family-in-
come-to-poverty ratio, and neighborhood tenure. We used strati-
fied analyses to examine the odds of meeting aerobic guidelines
by sex, race/ethnicity, and income ratio categories. Covariates and
interaction terms in the fully adjusted models were chosen based
on known confounding as well as conventions and significant in-
teractions (11). We used multiple imputation for all analyses to ac-
count for missing family income data (12). All estimates were
made using the complex survey weighting and design variables
described in the NHIS user guide (12). We used Stata version 14.2
(StataCorp LLC) for all analyses and set the α level at .05.

Results
Of the total sample, slightly more than half were female (51.8%),
approximately one-third were college graduates (33.0%), and most
were non-Hispanic white (65.0%). The mean age of respondents
was 47 years. The average family-income-to-poverty ratio was
4.25, and neighborhood tenure was evenly distributed (Table 1).

Neighborhood cohesion and physical activity

Estimated guideline minutes per week and the odds of meeting
physical activity guidelines across composite cohesion and the 4
subscales are presented in Table 2. Compared with respondents
with below median neighborhood cohesion, respondents who re-
ported above median neighborhood cohesion had an estimated
45.0  (95% CI,  30.6–59.5)  more  guideline  minutes/week,  1.22
(95%  CI,  1.13–1.31)  higher  odds  of  meeting  the  aerobic

guidelines,  1.13  (95% CI,  1.04–1.23)  higher  odds  of  meeting
strength guidelines, and 1.14 (95% CI, 1.05–1.25) higher odds of
meeting the aerobic and strength guidelines (P < .01 for all) (Ta-
ble 2).

Help availability was significantly associated with higher odds of
achieving all guidelines (Table 2). Accountability in neighbors
was significantly associated with higher odds of meeting aerobic
guidelines (OR, 1.35; 95% CI, 1.22–1.50) and of meeting aerobic
and  strength  guidelines  in  combination  (OR,  1.17;  95%  CI,
1.01–1.35) but not with meeting strength guidelines alone. Trust in
neighbors (OR = 1.32; 95% CI, 1.19–1.46) and having close-knit
neighbors (OR, 1.17; 95% CI, 1.08–1.25) were significantly asso-
ciated with higher odds of meeting aerobic guidelines only (Table
2).

Interactions

A significant interaction between social  cohesion and sex was
found  in  meeting  aerobic  (P  =  .025)  and  strength  (P  =  .005)
guidelines. In stratified analyses, both sexes had significantly in-
creased odds of meeting aerobic guidelines with above median so-
cial cohesion (P < .001 for both). However only female respond-
ents  had  significantly  increased  odds  of  meeting  strength
guidelines with above median cohesion scores (Table 3).

No significant interaction was found between composite cohesion
and race/ethnicity in either meeting aerobic (P = 0.57) or strength
(P = .67) guidelines. However, in stratified analyses, white re-
spondents who reported above median neighborhood cohesion had
higher odds of meeting aerobic guidelines (OR = 1.05; 95% CI,
1.04–1.07)  and  strength  guidelines  (OR  =  1.03;  95%  CI,
1.01–1.04). Hispanic individuals who reported above median so-
cial cohesion had higher odds of meeting aerobic guidelines (OR =
1.04, 95% CI, 1.01–1.07) (Table 3).

The interaction between composite cohesion and family-income-
to-poverty ratio was significant for meeting aerobic (P = .02) but
not strength (P = .21) guidelines. Stratified analyses showed no
difference in meeting either guideline in those above or below a
ratio of 1.0 (Table 3). The interaction between neighborhood ten-
ure and composite cohesion was not significant in meeting either
aerobic (P = .41) or strength (P = .50) guidelines.

Discussion
We analyzed data from a nationally representative sample to de-
termine whether perceived neighborhood cohesion has a positive
relationship with meeting aerobic and strength physical activity re-
commendations. The magnitude of the effects was similar for most
components of neighborhood cohesion; however, the effects on
strength activities were weaker overall. Interaction effects were
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observed  across  categories  of  sex  in  aerobic  and  strength
guidelines and by family-income-to-poverty ratio in aerobic only.
No interactions were observed by race/ethnicity or neighborhood
tenure.

These results are congruent with those from similar work that used
2013–2014 NHIS data and found an adjusted odds ratio of 1.22
between dichotomized total neighborhood cohesion and meeting
aerobic physical activity guidelines (11). Our findings, using the
2017 NHIS data, found similar and significantly higher odds for
meeting aerobic (OR = 1.22), strength (OR = 1.13), and combined
recommendations (OR = 1.14). Both studies are supported by find-
ings of previous literature, indicating that social support is a strong
determinant of physical activity participation (15). Social cohe-
sion and safety are associated with increased odds of walking (OR
= 1.78; 95% CI, 1.56–2.03) and moderate physical activity (OR =
1.93;  95% CI,  1.65–2.27)  in  a  population-based  study  in  the
United  Kingdom  (16).  Our  findings  extend  those  results  to
strength training specifically.

Previous work demonstrated that increased neighborhood social
cohesion and trust  can increase the sense of safety and shared
goals toward physical activity (17,18). Yi et al examined the rela-
tionship between total neighborhood social cohesion and meeting
aerobic physical activity recommendations using the 2013–2014
NHIS (11). They found significantly increased odds of meeting
aerobic physical activity recommendations with higher levels of
neighborhood social cohesion, with stronger associations in non-
Hispanic whites (11). Similarly, a study of Canadian adults found
that community social cohesion is positively associated with phys-
ical activity (19). However, Lindstrom et al found that individuals
reporting more social participation (a potential product of high so-
cial cohesion) have less reported physical activity (20). Although
some research exists, further investigations should identify specif-
ic  components  of  social  cohesion  that  influence  self-reported
strength and aerobic physical activity.

This study adds to the literature by investigating effects of sub-
scales of social cohesion. The adjusted ORs for the 4 cohesion
components were all moderately significantly positive in relation
to aerobic guidelines. Perceiving one’s neighborhood as close-knit
resulted in slightly lower odds of meeting any definition of the
guidelines than did the other 3 components. This finding could be
because the motivation for  physical  activity  participation in  a
neighborhood is partially driven by perceived neighborhood safety
(21), which is potentially supported by trusting and accountable
neighbors. Having close-knit neighbors could be a component of
cohesion more related to physical (in-person) support for physical
activity that is likely to be more sporadic in nature and therefore

does not support as strongly activity in line with the guidelines.
Although confirmation studies are still required, the distinction
made in this study between social cohesion and its related com-
ponents is important for social programs to influence activity. Fo-
cusing on individual cohesion components may be appropriate.

We included strength guidelines, which provided an addition to
the literature. We found less consistent results in meeting strength
than aerobic guidelines, where 3 cohesion components did not
show significantly different odds in meeting strength guidelines
and 2 were nonsignificant in the combined guidelines. Although
subjective norms influence strength training participation (22), this
is the first study to examine this relationship with neighborhood-
level social cohesion and meeting strength training guidelines.
Without literature to compare with, we hypothesize that strength
exercise may be less influenced than aerobic exercise by social co-
hesion, which could be due to the ease of socialization during aer-
obic  exercise  compared  with  strength  exercise.  Furthermore,
strength training participation is higher among men than women
(23), although in this analysis women showed a stronger positive
relationship between social cohesion and physical activity partici-
pation than men. This sex difference may explain some of the
lower  overall  effect  of  social  cohesion  on  meeting  strength
guidelines. However, why the effects of social cohesion differ by
aerobic and strength activities remains unclear, and further re-
search is warranted.

This analysis also explored interactions with demographic factors.
We found a significant sex-by-cohesion interaction for both aer-
obic and strength guidelines. Although the interaction for sex was
statistically significant (possibly because of the large sample size),
the magnitude of difference between the odds among men and wo-
men was low (<.05). However, women had slightly higher odds of
meeting aerobic recommendations if they perceive having above
median neighborhood cohesion, whereas men did not. Perceptions
of neighborhood safety influence physical activity, especially in
women (21). It is possible that increased neighborhood social co-
hesion increases perception of safety among women. Furthermore,
the interaction by sex in meeting strength guidelines was stronger
in women than men. This is  the first  study,  to our knowledge,
where this has been explored.

We found a significant  interaction between family-income-to-
poverty  ratio  and  cohesion  with  meeting  aerobic  guidelines.
However, similar to race, a stratified analysis of families above
and below the poverty threshold found no meaningful difference
in magnitudes of effects. However, it is plausible that the slightly
higher odds seen in those below the poverty threshold may be re-
lated to the feeling of safety in those neighborhoods where people
of lower income rely on their neighbors to feel safe enough to be
active.
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There was no significant interaction between race/ethnicity and
cohesion in either strength or aerobic guidelines. When stratifying
the analysis by racial/ethnic groups, significant positive odds for
meeting aerobic and strength guidelines were found in non-His-
panic whites and in Hispanics for aerobic only but no other racial/
ethnic group, which is consistent with previous results reporting
higher odds of meeting aerobic guidelines in non-Hispanic whites
(11). Differences by race/ethnicity and income level may be due to
differences in resource availability (ie, institutionalized racism)
(24,25),  social  capital  (8),  and adverse neighborhood environ-
ments (26). Furthermore, the positive effect of social cohesion on
physical activity behaviors depends on interpersonal relationships
and observed physical activity patterns of an individual’s peers
and community  members  (8,27).  Many neighborhoods are  ra-
cially segregated in the United States, and leisure-time physical
activity is lower in African American and Hispanic populations
compared with whites (28). Therefore, neighborhood social cohe-
sion among certain black, Hispanic, and low-income populations,
for example, may not support physical activity in the same way as
among white or higher-income populations.

Our  study  has  strengths.  The  large,  nationally  representative
sample make these results generalizable to US residents. In addi-
tion, we used the subscale scores as well as an aggregate cohesion
score, which demonstrated that social cohesion was a combina-
tion of perceived features of communities. Lastly, self-reported
physical  activity  was  estimated  with  both  strength  training
guidelines and aerobic guidelines, whereas previous analyses used
aerobic guidelines only.

Our study also has limitations. We used cross-sectional data, so
temporality or causality cannot be established. Additionally, data
for perceived neighborhood cohesion and physical activity were
all self-reported and are subject to reporting and recall biases. As
such, over-reporting of cohesion and physical activity would likely
result in bias away from the null because the over-reporting in
both questions may come from the same individuals. Moreover,
perceived data are subject to differing individual definitions for
the social cohesion components. However, we were not able to
identify or adjust for that. Lastly, the 2017 NHIS used the defini-
tion of aerobic physical activity as ≥10-minute bouts whereas the
2018 guidelines recommended bouts of any duration. This differ-
ence in definition limits this analysis in future comparisons.

More studies should examine neighborhood cohesion and the dur-
ation and type of physical activity. Experimental or longitudinal
studies should also explore the potential effects of neighborhood-
level social programming on physical activity behaviors. Also,
multilevel or clustered data analysis could be used to investigate

the influence of household clusters, town/city, or county levels.
Lastly, objective measurement of physical activity (eg, accelero-
metry) should further confirm these results.

This study confirmed and expanded on previous literature to show
that neighborhood social cohesion is positively associated with
physical activity participation. A modest yet significant increase in
odds for meeting aerobic, strength, and combined guidelines was
found in individuals reporting above median perceived neighbor-
hood social cohesion. This relationship should be further explored
using experimental or longitudinal designs to further understand a
potential causal relationship, and our results can be used to motiv-
ate such future work.
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Tables

Table 1. Sample Characteristics, Study of the Association Between Neighborhood Social Cohesion and Physical Activity, National Health Interview Survey, United
States, 2017a

Characteristic Value

Guideline min/wk (SE) 322.5 (4.9)

Meeting guidelines

Aerobic 52.9 (0.6)

Strength 27.3 (0.5)

Aerobic and strength 23.8 (0.4)

Reported having cohesion

Composite cohesion 53.2 (0.6)

Help availability 83.6 (0.4)

Accountability in neighbors 83.4 (0.4)

Trust in neighbors 84.2 (0.4)

Close-knit neighbors 65.1 (0.5)

Education

<High school diploma 11.7 (0.4)

High school diploma 23.5 (0.4)

Some college 18.9 (0.4)

College graduate 33.0 (0.5)

Graduate degree 12.6 (0.4)

Refused/don’t know 0.4 (0.1)

Race/ethnicity

Hispanic 16.2 (0.8)

Non-Hispanic white 65.0 (0.9)

Non-Hispanic black 11.7 (0.5)

Non-Hispanic Asian 6.0 (0.3)

Non-Hispanic all other 1.1 (0.2)

Female 51.8 (0.4)

Mean age, y (SE) 47.2 (0.2)

Family-income-to-poverty ratio (SE) 4.2 (0.1)b

Language proficiency

Speaks English well 94.8 (0.3)

Does not speak English well 5.2 (0.3)

Refused/don’t know 0.005 (0.004)

Nativity

US-born 82.3 (0.6)

Abbreviation: SE, standard error.
a Data are percentages (SE) unless otherwise indicated.
b Estimated using multiple imputations.

(continued on next page)
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(continued)

Table 1. Sample Characteristics, Study of the Association Between Neighborhood Social Cohesion and Physical Activity, National Health Interview Survey, United
States, 2017a

Characteristic Value

Not US-born 17.6 (0.6)

Refused/not ascertained 0.1 (0.02)

Neighborhood tenure, y (SE)

<1 11.4 (0.3)

1–3 21.8 (0.4)

4–10 24.7 (0.4)

11–20 20.3 (0.4)

>20 21.7 (0.4)

Refused/don’t know 0.1 (0.02)

Abbreviation: SE, standard error.
a Data are percentages (SE) unless otherwise indicated.
b Estimated using multiple imputations.
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Table 2. Odds of Meeting Aerobic and Strength Guidelines, by Measures of Social Cohesion, Study of the Association Between Neighborhood Social Cohesion and
Physical Activity, National Health Interview Survey, United States, 2017a

Variable

Guideline Min/Wk Meeting Aerobic Guidelinesb Meeting Strength Guidelinesc
Meeting Aerobic and
Strength Guidelines

β (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Composite cohesion 45.0 (30.6–59.5) <.001 1.22 (1.13–1.31) <.001 1.13 (1.04–1.23) .005 1.14 (1.05–1.25) .003

Help availability 40.9 (21.4–60.4) <.001 1.35 (1.22–1.50) <.001 1.26 (1.09–1.45) .001 1.26 (1.09–1.45) .002

Accountability in neighbors 48.3 (28.8–67.9) <.001 1.35 (1.22–1.50) <.001 1.14 (0.99–1.32) .07 1.17 (1.01–1.35) .03

Trust in neighbors 35.0 (14.7–55.3) .001 1.32 (1.19–1.46) <.001 1.13 (0.99–1.30) .08 1.13 (0.98–1.31) .08

Close-knit neighbors 40.1 (25.1–55.0) <.001 1.17 (1.08–1.25) <.001 1.08 (0.99–1.18) .09 1.08 (0.98–1.17) .11

Abbreviations: CI, confidence interval; OR, odds ratio.
a All models were adjusted for neighborhood tenure, sex, race/ethnicity, income, age, education, nativity, and language proficiency.
b Aerobic physical activity was based on self-reported moderate (defined as leisure-time periods of ≥10 continuous minutes that cause only light sweating or a
slight to moderate increase in breathing or heart rate) or vigorous activity (defined as leisure-time periods of ≥10 continuous minutes that cause heavy sweating or
large increases in breathing or heart rate). Minutes of vigorous activity were multiplied by 2 and added to the number of minutes of moderate activity, and meeting
aerobic guidelines was defined as ≥150 min/wk.
c Strengthening exercises were defined as leisure-time physical activities specifically designed to strengthen muscles (eg, lifting weights, doing calisthenics) and
measured in frequency per week.  Meeting strength guidelines was defined as ≥2 days/week of strengthening exercises.
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Table 3. Odds of Meeting Aerobic and Strength Guidelines, by Demographic Variables, Study of the Association Between Neighborhood Social Cohesion and Physic-
al Activity, National Health Interview Survey, United States, 2017a

Variable

Meeting Aerobic Guidelinesb Meeting Strength Guidelinesc

OR (95% CI) P Value OR (95% CI) P Value

Sex Overall P = .025 Overall P = .005

Male 1.04 (1.02–1.05) <.001 1.00 (0.98–1.03) .70

Female 1.05 (1.03–1.06) <.001 1.04 (1.02–1.06) <.001

Race/ethnicity Overall P = .57 Overall P = .67

Hispanic 1.04 (1.01–1.07) .008 1.02 (0.97–1.06) .47

Non-Hispanic white 1.05 (1.04–1.07) <.001 1.03 (1.01–1.04) <.001

Non-Hispanic black 1.00 (0.97–1.04) .80 1.01 (0.97–1.07) .56

Non-Hispanic Asian 1.02 (0.97–1.07) .47 0.99 (0.93–1.05) .71

Non-Hispanic all other 1.08 (0.97–1.20) .17 1.01 (0.92–1.11) .80

Family-income-to-poverty ratio Overall P = .02 Overall P = .21

Ratio ≤1.0 1.08 (1.04–1.11) <.001 1.07 (1.02–1.12) .006

Ratio >1.0 1.05 (1.03–1.06) <.001 1.02 (1.01–1.04) .004

Neighborhood tenure Overall P = .41 Overall P = .50

Abbreviations: CI, confidence interval; OR, odds ratio.
a Overall group P values represent significance of the overall interaction term. All data are for respondents who reported above median social cohesion.
b Aerobic physical activity was based on self-reported moderate (defined as leisure-time periods of ≥10 continuous minutes that cause only light sweating or a
slight to moderate increase in breathing or heart rate) or vigorous activity (defined as leisure-time periods of ≥10 continuous minutes that cause heavy sweating or
large increases in breathing or heart rate). Minutes of vigorous activity were multiplied by 2 and added to the number of minutes of moderate activity, and meeting
aerobic guidelines was defined as ≥150 min/wk.
c Strengthening exercises were defined as leisure-time physical activities specifically designed to strengthen muscles (eg, lifting weights, doing calisthenics) and
measured in frequency per week.  Meeting strength guidelines was defined as ≥2 days/week of strengthening exercises.
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