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Abstract

Most girls experience a notable decline in physical activity (PA) in early adolescence, increasing
their risk for harmful health outcomes. Enjoyment for PA (i.e., positive feelings toward PA) is a
determinant of PA among girls during adolescence and sustained PA throughout adulthood.
Previous studies recommended increasing girls’ PA enjoyment in order to increase their PA, but
did not include environmental-level strategies for how families, schools, or communities do this.
To gain insight on such strategies, this study examines the role of PA enjoyment as a mediator of
social and physical environments to moderate-to-vigorous intensity PA of early adolescent girls.
Cross-sectional, secondary analyses, using structural equation modeling, were conducted on a U.S.
national dataset of 1,721 sixth grade girls from the Trial of Activity for Adolescent Girls in 2003.
Mediation model fit parameters included /1/2 (292, N=1721)=947.73 p< .001, CF1=0.95,
RMSEA=0.04 (90% CI1=0.03, 0.04), and SRMR=0.037 suggesting overall good fit. There were no
indirect effects on PA through PA enjoyment from the social or physical environmental factors. To
PA, there were significant direct effects only from social support from friends (f=.15,
Cl1=0.09,0.22). To PA enjoyment, there were significant direct effects from social support from
family (B=.15, C1=0.08,0.23), school climate (teachers p=.15, CI=0.10,0.21) boys p=.15,
C1=0.09,0.20), and neighborhood environment (p=.10, CI=0.04,0.17). The findings of this study
identified several direct effects of the social and physical environment on PA enjoyment that can
begin to inform environmental-level strategies for increasing PA enjoyment among early
adolescent girls.
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Introduction

In 2013, only 27 % of adolescents (age 10-19) met the physical activity (PA)2
recommendations of 60 minutes of PA a day.> Another 14 % of adolescents participated in
no PA in the past week.! Regular PA, especially of a moderate-to-vigorous intensity, is
positively related to many physical health outcomes (e.g., healthy body weight, and low
rates of chronic disease).2

Health behaviors throughout childhood, including PA, are predictive of health behaviors
throughout adulthood.3 Studies have found that the greatest decline in PA occurs between
childhood and adolescence, particularly among girls.*~’ The rate of PA decline in early
adolescence (10-14 years old) is also greater for girls than boys. From 12 to15 years old, the
mean minutes of moderate-to-vigorous PA decreases to a third of the mean minutes of PA
among six to 11 year olds.* There is a gender disparity as well, as girls tend to have lower
PA levels than boys for all ages.* Early adolescent girls have an immediate, high risk of
becoming inactive and increasing their lifelong risk for harmful health outcomes.

The construct, PA enjoyment (i.e., a positive feeling toward PA; believing PA is fun), is an
important determinant of girls’ PA.8 The more a girl enjoys PA the more likely she is to
engage in PA. Studies show that PA enjoyment is not only an important determinant of PA
among early adolescent girls®~12, it also stands out from other determinants because of its
intrinsic nature and relationship to long-term PA.13.14 PA enjoyment is a type of intrinsic
motivation to perform PA (i.e., PA is internally satisfying or engaging in PA has value in and
of itself).14 Studies show that this type of motivation for PA is more predictive of sustained
PA engagement, compared with other types of motivation (e.g., extrinsic), likely because it
does not rely on external rewards or circumstances that may change frequently.1314 The
more a girl enjoys PA, the more likely she is to participate regularly in PA and continue to
participate in PA over time, greatly reducing her risk of poor health outcomes.2-13.14

Many studies recommend increasing girls’ PA enjoyment in order to increase their PA, but
do not present environmental-level strategies (i.e., strategies that can effect change across
groups or populations rather than focusing on an individual) for how families, schools, or
communities could do this. In addition to focusing on demographic characteristics (e.g.,
gender and race/ethnicity>-19) or individual-level constructs (e.g., self-efficacy, self-
management, outcome expectancyl920) related to PA enjoyment, research is needed on the
social and physical environments that contribute to PA enjoyment, and in turn the PA of girls
in order to inform new, environmental-level strategies to prevent the decline in PA among
girls in the short- and long-term.

a CFI, Comparative Fit Index; CI, confidence interval; df, degrees of freedom; PA, physical activity; RMSEA, Root Mean Square
Error of Approximation; SD, standard deviation; SE, standard error; SRMR, Standardized Root Mean Square Residual; TAAG, Trial
of Activity for Adolescent Girls.
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The literature on PA interventions among adolescent girls points toward a potential
mediating role of PA enjoyment.1021.22 Several theories identify determinants of PA. The
Socio-Ecological Model of Health Behaviors and the Social Cognitive Theory define
multiple social and physical environmental influences on PA.23:24 Erickson’s Theory of
Psychosocial Development explains as youth transition into adolescents, awareness of their
surroundings increases; and the relative value placed on the opinions and beliefs of their
friends, compared with their family, increases.2> This body of literature and theories
informed the following study objective and hypotheses.

The objective of this study was to examine the role of PA enjoyment in the pathways from
the social (e.g., supportiveness for PA from family, friends, peers, and teachers) and physical
(e.g., conduciveness of a girl’s neighborhood for PA) environments to moderate-to-vigorous
intensity PA among early adolescent girls in order to elucidate environmental-level leverage
points to foster sustained PA of girls over time. We hypothesized that social support from
family and friends, school climate (i.e., perceived attitudes, beliefs, and behaviors of
teachers and boys at school), and the neighborhood (i.e., built environment features and
perceived safety of the area around a girl’s home) environment will have indirect effects on
moderate-to-vigorous intensity PA, mediated by PA enjoyment. Further, we hypothesized
that peer influence (i.e., social support from friends and school climate related to boys) will
show stronger positive associations with PA enjoyment compared with other environmental
influences.

To examine the role of PA enjoyment as a mediator of the effects of social and physical
environments on moderate-to-vigorous intensity PA of early adolescent girls, we performed
secondary data analyses using the Trial of Activity for Adolescent Girls (TAAG), a diverse,
national dataset of early adolescent girls in the United States.26 Details of TAAG’s study
design and sample selection can be found in other studies.26:27 Cross-sectional baseline data
from sixth grade girls in Spring 2003, were selected for analysis in this study because sixth
grade captures the central age for girls transitioning into adolescence from childhood (12
years old).2”

Study Variables

Moderate-to-vigorous intensity PA and PA enjoyment were the two endogenous variables in
this study. Total day moderate-to-vigorous intensity PA was objectively collected by
Computer Sciences Applications uniaxial accelerometers. The devices were initialized prior
to being distributed to participants, and programmed to start data collection in 30 second
intervals at 5:00 AM the day after participants received the accelerometers.28 Participants
were instructed to wear the accelerometers on their right hip at all times over seven days,
except when sleeping or engaging in any activity that involves being submerged in water.26
PA was assessed by calculating the mean minutes over six of the seven days that the
accelerometer counts registered >1500/half minute (i.e., moderate-to-vigorous intensity
movement).25 In this study, PA is limited to moderate-to-vigorous intensity PA because
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national PA guidelines for adolescents in the United States recommend that most of the 60
minutes of PA per day be of moderate-to-vigorous intensity.2 Additionally, studies have
identified the disparate decline in moderate-to-vigorous intensity PA among girls compared
with boys, highlighting a need to identify pathways to reverse this decline.* Pate and
colleagues imputed missing accelerometer data using the Expectation Maximization
algorithm recommended by Treuth and colleagues.28-30 Pate and colleagues found that for
each participant over the six days PA was assessed, an average of 12 hours of missing data
were imputed.28

All other variables were assessed in the self-report student questionnaire.28 PA enjoyment
(i.e., positive feelings toward PA) was assessed using an abbreviated Physical Activity
Enjoyment Scale.3! This abbreviated scale included seven items (e.g., When | am active |
feel bored) with 5-point Likert scale response options (disagree a lot to agree a lot).
Responses were reverse coded, so higher scores denote more PA enjoyment.1? Other studies
using the abbreviated Physical Activity Enjoyment Scale have found good model fit32 and
internal consistency (alpha=0.8633). The student questionnaire and the accelerometer data
were all collected between January and March 2003. The student questionnaire was
completed within one class period. The accelerometer data were collected over a three-week
timespan, with a different equivalently-sized group of sixth grade girls assessed during each
week.28

Social support from friends and family, school climate, and neighborhood environment were
the four exogenous variables in this study. Based on the Amherst Health and Activity Study,
34 a social support scale included four questions on how often a friend provided gestures or
encouragement that facilitates PA during a typical week32 (e.g., How often do your friends
do physical activities or play sports with you?) and five questions on how often family did
the same (e.g., How often has a member of your household encouraged you to do physical
activities or play sports?). Previous studies have found the scale to have two factors, based
on source of the support, with acceptable model fit33 and good internal consistency
(alpha=0.75 for social support from friends32; alpha=0.81 for social support from family32).
School climate captured perceived attitudes, beliefs, and behaviors of teachers and boys at
school related to girls’ PA.3 School climate was measured by a modified GRAD Study
school climate scale.3® The scale included six items (e.g., In my school, boys stare too much
at girls who are being physically active) with 5-point Likert scale response options (disagree
a lot to agree a lot). Responses were reverse coded, so higher scores denote a school climate
more supportive of PA. Previous studies have found good model fit3® but questionable
internal consistency (alpha=0.6137). Lastly, neighborhood environment was assessed using a
combination of the Amherst Health and Activity Study and the Survey of Neighborhood,
Life Satisfaction, and Physical Activity-neighborhood environment scale.3438 The scale
included 10 items describing neighborhood built environment, safety, and aesthetic
characteristics (e.g., There are sidewalks on most of the streets in my neighborhood) with 5-
point Likert scale response options (disagree a lot to agree a lot). Good internal consistency
was found (alpha=.78) using this scale among sixth grade girls.3°
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Statistical Analyses

Results

SPSS 22.00 was used for data management and descriptive analyses (e.g., frequency, mean,
standard deviation (SD), skew, kurtosis). A skew and kurtosis between —2 and 2 were
considered within a normal distribution range.*1:42 Mplus*3 was used for confirmatory
factor analyses and structural equation modeling including tests of mediation. Maximum
Likelihood Robust estimation was used which has been shown to produce robust estimators
even with non-normal data.

In preliminary analyses, a confirmatory factor analysis was conducted on each latent
variable prior to testing the proposed research aims. The confirmatory factor analyses were
guided by theory,** other studies that have conducted exploratory factor analyses or
confirmatory factor analyses on the same measures,31:32:35:39 and model modification
indices. To confirm the consistency of the confirmatory factor models, one half of the
sample was randomly selected (i.e., split-half analyses)*® as the developmental sample and
was used to build the confirmatory factor analyses and to make any necessary model
modifications. In the full sample, the final confirmatory factor models were re-run to ensure
that the fit indices remained acceptable.

The final measurement models confirmed by the confirmatory factor analyses were then
used in the full structural model that tested PA enjoyment as a mediating variable in the
pathways from the social and physical environments to moderate-to-vigorous intensity PA.
Mplus uses the traditional Delta method of estimating standard errors for indirect effects to
determine the statistical significance of proposed mediators.

Recommended criteria for determining good fit was used for all models.® Overall
acceptable model fit was assessed with several fit indices including Comparative Fit Index
(CFI) value greater than or equal to 0.95; Root Mean Square Error of Approximation
(RMSEA) and Standardized Root Mean Square Residual (SRMR) values less than or equal
to 0.06.6 A non-significant (p>0.05) Chi-square value (x2) indicates good fit. Cronbach’s
alpha was calculated to estimate internal reliability for each factor with an alpha value of
greater than or equal to 0.70 indicating good internal reliability.*’

Previous studies have found that a sample of 200 is generally necessary for structural
equation modeling and having larger samples may contribute negligible benefits to the
results.> The mediation model in this study was tested with the full sample (N=1,721). A
larger sample size is likely to produce narrower confidence intervals, ensuring greater
certainty in the parameters of the models, compared with a small sample size. However, a
drawback of a larger sample size in structural equation modeling analyses is that the Chi-
square test is likely to show poor model fit for all models because the test is strongly
influenced by sample size. To make up for this drawback, other model fit indices were used
in evaluating the results (e.g., CFl, RMSEA, SRMR).

The study participants (N=1,721) were racially and ethnically diverse (22.3% Non-Hispanic
Black; 26.0% Hispanic; and 51.8% Non-Hispanic White). All of the girls in the sample were
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in the 6" grade. The mean age of the sample was 11.95 years (SD=0.48; minimum=10.62,
maximum=14.59). Close to half (46.7%) of the sample received free or reduced-price lunch.

Table 1 presents the final models and fit indices of each measure in the full sample. The
items specified to covary within the latent variable neighborhood environment, were
informed by domains (safety, aesthetics, and facilities) defined by Evenson and colleagues
and the theorized associations of the items within those domains.39 The final models for PA
enjoyment and school climate had good model fit; whereas social support and neighborhood
environment had reasonably good model fit, with one to two of their fit indices slightly
outside of recommended cut-offs. The internal reliability across all factors was acceptable to
good, with the exception of school climate related to boys that had questionable internal
consistency.*® Appendix A displays the bivariate correlations by item. The three inter-item
correlations for the factor boys were significant (p<0.001) and ranged from R=0.306-0.448.
These inter-item correlations were generally lower than in the other factors. The inter-item
correlation for the factor teachers was R=0.694, p<0.001. Table 2 shows descriptive statistics
for each item included in the final confirmatory factor models. Higher values for PA
enjoyment, school climate, social support, and neighborhood environment indicate positive
endorsements. Distributions did not show concerning skewness or kurtosis for the majority
of the items and no items had missing responses that made up more than 10% of the total
responses.

The results of the full mediation model included a significant Chi-square value (;(2 (292,
N=1721) = 947.73 p<.001), but all other fit statistics including CFI=0.95, RMSEA=0.04
(90% C1=0.03, 0.04), and SRMR=0.037 suggested good model fit. Figure 1 visually
displays all the direct and indirect pathways tested in the mediation model, as well as
standardized factor covariance. For clarity, only the significant factor covariances were
included in Figure 1. There were no statistically significant indirect effects of the social or
physical environment variables on moderate-to-vigorous intensity PA through PA
enjoyment. On moderate-to-vigorous intensity PA, there were significant direct effects only
from social support from friends. On PA enjoyment, there were significant direct effects
from teachers, boys, social support from family, and the neighborhood environment. Social
support from friends had a significant direct effect on PA enjoyment only when examined
independently, but the path estimate was no longer statistically significant when included in
the full mediation model. The full mediation model accounted for 15 percent of the variance
(R2=0.151) of PA enjoyment and only 2.5 percent of the variance of moderate-to-vigorous
intensity PA (R2=0.025).

Discussion

The purpose of this study was to assess the role of PA enjoyment in the pathways from
social and physical environments to moderate-to-vigorous intensity PA among early
adolescent girls. Inconsistent with our hypothesis and the emerging PA intervention
literature among early adolescent girls,10:21.49 this study did not find evidence of mediation
by PA enjoyment in the pathways from the social and physical environments to moderate-to-
vigorous intensity PA among this sample of sixth grade girls. Furthermore, other studies
have reported a direct relationship between PA enjoyment and PA among early adolescent
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girls, but such a relationship was not found in this sample.5%:51 This lack of direct
relationship between PA enjoyment and moderate-to-vigorous intensity PA could have
contributed to the absence of evidence of PA enjoyment’s mediation between girls’ social
and physical environments and their moderate-to-vigorous intensity PA.

One possible reason for this lack of relationship found between PA enjoyment and PA could
be the unsurprisingly low moderate-to-vigorous intensity PA in which this sample of girls
engaged and the surprisingly high PA enjoyment they reported. The average daily minutes of
moderate-to-vigorous intensity PA (mean=23.91, SD=12.05) is similar to the low values
reported in other studies, and approximately 36 minutes fewer than national
recommendations for daily moderate-to-vigorous intensity PA.#:28:52.53 However, the mean
PA enjoyment score for this sample was 4.31 (SD=1.08) out of 5, which is higher than
scores found in other studies. Huberty, Dinkel, and Beets found that girls (ages 8-13 years)
reported an average of 3.8 (SD=1.03) out of 5, using the same PACES measure to assess PA
enjoyment as was used in this study.>* Again using PACES, Schneider and Cooper divided
their sample of adolescent girls by the median PA enjoyment score, 3.44.5° Girls who scored
higher than the median were categorized as having high PA enjoyment, which would
account for the majority of the girls in the TAAG sample. The low average daily PA
combined with a high average PA enjoyment score seen in this sample is unusual and may
contribute to the non-significant association between PA enjoyment and PA.

Another possible explanation for this lack of relationship found between PA enjoyment and
moderate-to-vigorous intensity PA comes from a group randomized control trial by Dishman
and colleagues, which found that PA enjoyment mediated the effects of a school physical
education intervention on girls’ PA, but only through self-efficacy.4? The current study may
be missing a key sequential mediation variable similar to self-efficacy, that provides the link
between PA enjoyment and PA among girls. Furthermore, because previous research,
particularly intervention studies, cite the importance of PA enjoyment in promoting PA
among early adolescent girls,%-12:21.33:49.56.57 additional research on the effects of PA
enjoyment on PA that parses various types (e.g., leisure, transport) and intensity-levels of PA
could bring a more detailed understanding of the relationship. Previous studies have found
distinct determinants of PA based on PA type, and PA enjoyment could behave similarly
among early adolescent girls.13:39.58-60 There is also mounting evidence showing the health
benefits of light-intensity PA.61-63 While light-intensity PA is not as beneficial to health as
higher-intensity PA and is not as emphasized in the national PA guidelines for adolescents, it
may be an important avenue for reducing sedentary time among early adolescent girls.2:64.65

Moreover, the relationship between PA enjoyment and moderate-to-vigorous intensity PA in
other studies could have been driven by particular racial/ethnic or socioeconomic
characteristics of the samples that are distinct from this study sample, which includes
variability across these demographic groups. Other studies have also found differences in
girls’ daily average moderate-to-vigorous intensity PA by race/ethnicity and socioeconomic
indicators (e.g., receipt of free/reduced-price lunch).28:52 Future research could compare the
association between PA enjoyment and PA across demographic groups of girls.
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Even though the relationship of PA enjoyment in the context of the social and physical
environments on moderate-to-vigorous intensity PA of girls was not found as hypothesized,
the direct relationships identified from the social and physical environments to PA
enjoyment provide more information than was previously known about factors associated
with PA enjoyment among girls. Most studies have examined demographic characteristics
and individual-level constructs associated with PA enjoyment among youth and adolescents.
15-20 However, one meta-analysis by Burns and colleagues did examine the effects of 10
school-based PA interventions on the PA enjoyment of adolescents.86 While girls were not
the focus of the study;, it did endorse teachers’ use of behavioral support strategies and the
importance of creating an inclusive school climate for facilitating PA enjoyment, the latter
especially among girls.8 The present study builds a more multi-level understanding of PA
enjoyment by identifying positive relationships of social and physical environmental factors
with PA enjoyment of early adolescent girls, who are at an increased risk for inactivity and
low PA enjoyment compared with boys of the same age.*°

Peer influence (i.e., social support from friends and school climate related to boys) was
hypothesized to have the strongest positive associations with PA enjoyment. While school
climate related to boys did have a positive direct effect on PA enjoyment, it was nearly equal
in magnitude to school climate related to teachers and social support from family.
Surprisingly, social support from friends was the only variable related to PA and the only
variable that was not related to PA enjoyment. Contrary to the hypothesis, the social support
of friends may be more relevant to PA than PA enjoyment in this sample of girls. However,
the variance of PA explained by the model was so small, that this finding between social
support from friends and PA was statistically significant, but has questionable practical
meaning. Overall, the study findings reflect the positive relationship among supportive social
environments with teachers and boys at school and family at home with girls” PA enjoyment.

This study lends additional support to established social and physical environmental-level
strategies that promote PA among girls67=72 by demonstraing that PA enjoyment is also
positively associated with environmental-level factors that inform those strategies.
Environmental-level strategies can foster long-term PA enjoyment because they tend to be
present in girls’ lives long-term. For example, girls will likely live in the same
neighborhood, attend the same school, and spend time with the same family members and
friends for many years. Consistent exposure to supportive social and physical environments
for PA enjoyment and PA, increases the likelihood that girls maintain PA enjoyment and PA
beyond adolescence.3:73:74 School-based strategies to facilitate girls’ PA enjoyment echo
those identified in Burns and colleagues’ meta-analysis mentioned earlier. These highlight
the important role of teachers in facilitating a supportive school environment for girls to be
active, which includes fostering supportive behaviors from boys.19:66 A systematic review
found that teachers’ behaviors such as, providing girls with a variety of non-competitive PA
options and allowing them to choose what they would like to do, are positively related to
girls” PA.7® Parents can support girls at home by engaging them in PA, providing
encouragement and positive feedback when girls do engage in PA, and providing
instrumental support like transportation to-and-from practices or facilities.1922
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Study Limitations and Strengths

Findings from this study should be considered in light of several limitations. For example,
the cross-sectional nature of the baseline TAAG data cannot establish temporality of
dependent and independent variables and thus, causality cannot be inferred. Two potential
threats to external validity include the unusually high average PA enjoyment among this
sample compared with other comparable samples of girls, and the 14 years that have passed
since the time of data collection. Both potential threats may limit the current generalizability
of the study findings.

Additionally, there are limitations related to measurement. First, as with all self-report data,
the participants’ responses are vulnerable to positive biases related to recall and social
desirability. Second, the measure used to assess school climate had less than acceptable
internal reliability among this sample and in another study,3” which introduces some
measurement uncertainty. The well-fitting model of school climate in the confirmatory
factor analysis lessens concerns about factorial validity of the measure, but there is
opportunity to develop, or at least refine, a measure of the school environment and its
supportiveness for PA among early adolescent girls.

Despite these limitations, there are several strengths of the current study. For example,
focusing on PA enjoyment is important because it is one of few determinants of PA that has
been shown to be a predictor of PA, not only in adolescence, but over time.1314 This study
builds on existing literature by identifying social and physical environment factors that could
serve as promising leverage points from which families, schools, and communities could
foster PA enjoyment among girls. Moreover, this study is unique in that it focused solely on
early adolescent girls, who are developmentally different from late adolescent girls.”® This
characteristic as well as the large, diverse sample from across the United States strengthens
the generalizability of the results to other sixth grade girls around the country. All of the
variables in this study have acceptable-to-well-fitting measurement models, confirmed in
this study and/or another study.32:3%:39 |astly, using structural equation modeling to address
the aim of this study is a strength over traditional regression approaches, which cannot
estimate the inter-correlations between predictors in a single model.

Conclusions

This study is novel in its testing of PA enjoyment as a mediator of the pathways from the
social and physical environments on PA of early adolescent girls. This study also contributes
to the existing literature by identifying several social and physical environmental factors
associated with PA enjoyment. Uncovering these relationships between environmental-level
factors and PA enjoyment begins to bring insight into environmental strategies that families,
schools, and communities can focus on to promote PA enjoyment, in addition to PA, of early
adolescent girls, who are at an increased risk for inactivity compared with boys.4>

Human rights

This research was conducted in accordance with the Declaration of Helsinki. The ethics
review boards from the universities involved in TAAG granted approval to conduct the study
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first in the fall of 2002 and every year of the study therafter.”” The Institutional Review
Board at Washington University in St. Louis approved this secondary analysis (reference #
201406027).
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Figure 1. Mediation Model Results Using 2003 U.S. Trial of Activity for Adolescent Girls Dataset
(N=1,721)
* p<0.05, **p<0.01, ***p<0.001

Prev Med. Author manuscript; available in PMC 2019 June 01.



Page 15

Budd et al.

G0°0>d
*

19poW 3y Ut paiy1oads W) 3y} USIMISC 9IUBLIBAOD J0.ID U} S31EIIPUI 3DUBLIEAOD WdY|

‘a|qearjdde usym |8pow YyoBa UIYIIM SI0J0R) JUSIR| U1 USBMIBE LOIRISLI0D U} S31EdIpUl 8UBLIEAOD J010B ‘B80S © 1010’} 8U) J8PISUOD 0] SWall Ma) 001 01 anp 8jqealjdde 10u /N ‘(114 [spow poob sayesipul
90°05 an|eA) [enpisay a1enbg B3N 100y PAZIPIEPUBRIS ‘HINYS [eAI8IUl 90UBPIUOD D ‘(314 [3pow PooB saledlpul 90°0S anjeA) uonewixoiddy Jo Joli3 alenbs ues|y 100y ISINY ‘(1) [9pow pooh
S31RIPUI GB'0= AN[eA) Xapu| 114 aAneIledwo) 14D ‘Wopaaly J0 saaiBap :p ‘(314 [apow poob sayedlpul GO'0< anjeA d payeroosse) anfea atenbs-1yD :zX !SI 1U82s3|0pY 10§ ANAIOY JO [BLL :OVVL 910N

0¢'0=€%¢ swal
90'0=0T"88 swal
70'0=0T"®S Swall
¢0'0=8%9 swal
¢0'0=0T®¥ swa

10°0- =8 swayl (80°0-90°0) (1) (T
TL0 LT'0=G"9% Swal G5°0-01°0 €00 L00 60 T000> €£0°8TT 8 1UaWUOJIAUB pooyloqyBiaN
€1°0-29'0
:shog
99°0 :skog £€'0- =5 swall 06°0-2L°0 (90°0-00°0) ©) (@
V/N:S184oea ). L' 0=510308} 'slayoes]. 100 €00 00T 900 15°2 g 8yewI|o |00y
€2°0=679F Swall 6.°0-75°0
9T'0=979¢ SWa: Ajwey
28°0 “Anureq 8T°0=G"9¢ swall €1°0-39°0 (600-20°0) (91) @
2.°0 :spustig G9'0=51008} ‘spusii4 00 800 960 T000> 697T8T 8 Hoddns [e1o0s
(80°0-70°0) (2] (™
98°0 9T'0=/799 Wayl 18°0-69°0 100 900 660 T000> 659C g 1wawiAolus AnAnae [eaisAyd
(12) (p)
eydy ~SOUBIMEAO UB! JURDYIUBS B I01BS  sfupeo) Jopeq  HNMS  VISWY 4D enfeAd X (siopeyjog)swell#  uondiosaq PPOIN feuld B|geleA

(T22'T=N) 18se1eQ S|1D 1U82S3|OPY J0} ANANIY JO [eLIL 'S'N £00Z 8Yd BUIS S8IqeLIEA 1UsYeT JO Sa9IpU| 314 PuE S|SPON J019eS AIoTeWw U0 [eul
T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Prev Med. Author manuscript; available in PMC 2019 June 01.



Page 16

Budd et al.

(€ well panows .l 'sAoq pue s Bydes) 80.1N0S AQ PIPIAIP S J0J0R)) 8TeW D [00YdS

(z10) (900) (tz1) (99)

S T Sy'0- £€9'0- 89'¢ G99T (Aj1wrey) senianoe ul jjam Bulop ale noA ‘noA |11 siaquisw Ajiwe) op usyo MoH ‘6
(z1°0) (900) (211 (09)

S T v 0- or'o- 9g'e 7997 (Anuwrey) Ananoe ui sredioned noA yarem sisquisw Ajiley op usyo MOH '8
(zT0) (90°0) (ot1) (09)

S T 9¢'0- 9v'0- 16°¢ 199T  (Apwey) uoneadal Jo aoeld e 01 podsues) apinoid Asy) op sIaquiaw Ajiwey op Uslo MoH “/
(20 (90°0) (80'T) (89)

S T 0€°0- ST0- €0 €99T (Annurey) noA yum Aanoe ay) op sisquisu AjiLuey op uslo MoH ‘9
(20 (90°0) WwTT) (6%)

S T Ly0- L€0- 6E€ 2L9T (Al1wey)wd op 03 noA aBeinoous s1aquusw Ajiwey op Usyo MoH G
(zr0) (9070) ¥zT) (89)

S T v2°0~ 6T0- 80'€ €991 (spuatiy) samiAnoe ut Jjam Butop are noA ‘noA |18} spustiy InoA op usyo moH 'y
(z1°0) (900) (17 (ev)

S T vZ0- 6€0- €€ 6.9T (spuatiy) noA ynm Ananoe ay) op spually InoA op usyo moH ‘¢
(z10) (900) (sT1) (zv)

[ T 650- 00— 08¢ 6.9T (spuatly) Ananoe ayy op 03 NoA afiednodus spually JNoA op Uslo MoH '

QQ w9}l panowL 1 ‘spusiiy pue Ajiwey :11oddns Jo 821nos Ag papIAIp S 101oey) 1loddns [e1oos
(zT0) (90°0) (rz1) ()]

S T €00 0T'T- R4 9TLT as|e Buiyrauos Bulop 8q Jayrel PINOM | |98} | SAIIOR We | UBYM *L
(20 (90°0) (86'0) (22)

S T G6C 16'T- Sy 669T Bunsaislul [e 18 10U S, 1 BAIOE W | UBYM ‘9
(z1°0) (90°0) (86°0) (9

S T a5'e 90°2- a4 STLT 1€ Je UnJ U S, 1 BAIROE WE | UBYM '€
(z1°0) (90°0) (c01) (6)

S T €9'T 9G'T- 0% [AVAS 1 IISIP | 9AIIOE We | UBYM 2
(zT°0) (90°0) (91'1) (e

S T 080 8e'T- wy 8TLT P310q [934 | SAIOB WE | UBYM ‘T

2(S ®  swe penows 1) Wswiko luz AliAnoy eosAud
(zT0) (90°0) (s0°z1) (0)

8L'/8 19¢C e 62T 16°€C 12LT Ananoe eaisAyd snoobin-03-ajelapowl Jo saanuiw Ajrep abelany

Auaoy eosAyd
(39) (39) (BussiAN)

XeN  UIN  SB0uINY  sseumeds  (aS) ues N N Swe}| pue sa|qelep

19sE1RQ S|ID 1USISAIOPY J0f ANAIOY JO [eLIL °S'N £00Z Ui BUISN S3|RLIEA pue SLwa}| APnIS [euld aU} O sUoNNLISIA

Author Manuscript

¢ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Prev Med. Author manuscript; available in PMC 2019 June 01.



Page 17

Budd et al.

"pooyJoquyBiau Aw Ul 8D JO 10] B SI 88y L SI / Wall pue ‘pooyloqybiau Aw ur [em 0y pJey si 3 Jeyl d14el) Yonuw os Si 49y L :SI 9 Way

“annae AjjeaisAyd aq o3 uepodwi i 31 Yulyl S|IB 1sow [ooydas Aw uj :SI € Wway

‘AAnoe [eaisAyd op 01 spusaily JnoA abeinodus NoA op usyo MoH :SI T Wa)

!
»

!
2

!
q

*3U S31BAISNIJ 11 BAIIOE WE | USYAA :SI G W8]l pue ‘passaldap sl S8yl 11 8AIIE WE | USYAA :SI # waH,,

10149 PJepUElS :3S ‘UOIRIASP PIepUB)S :dS S|ID JU8IS3|0PY 10} AUANIY JO [ell] :OVVL ‘S831pul UOITedIIPOW [9POW PUE ‘S8INSEaL SwWes
a1 Uo sasAfeur 1010} A10TeWIIUOD 10 SasAleur 1010e) Alojelojdxa pajonpuod aAey Jeyl saipnis Jaylo ‘Aloayl Aq papinb alam sasAjeue 1030y A10rewlyuod ay | ‘sabejuadlad pifen ate sabejuadiad ||y (810N

(zT0) (900 (ev'T) (9

S T €T~ ¥€'0- €ee vTLT 61U 38 11| [19M BJe S)R3.1S pooyloqubiau AN 0T
(zT0) (900 (0eT) (921)

S T 98°0- 6v°0- VA €0.T pooyJoqybBiau Aw ui e 3o0] 03 sBuiyy Bunsaisiul ate aidyl ‘6
(zr0) (900 (eeT) (67)

S T 80— €6°0- G8'€ 20LT pooysoqybiau Aw ut apisino Buikeld spi Jayio 8ss usyo | ‘g
(20 (90°0) (D) (€2)

[ T GZ'0- 18°0- 18°€ 869T sawioy J1ay} ui ajdoad Aq Ajises usas aq Ued SIaxIq pue SIaX|epn 'S
(z10) (900) (2z1) (67)

S T 00°0- L0T- 16€ 2.9T pooysoqybirau Aw ut Bof o xjjem o3 ajes st 1|
(z10) (900) (65T) (s1)

] T ¢S’ T- 220- 8T'e 90.T pooyJoqyBiau Aw ui sjresy Bunjjem Jo a1q ale a1dyl ‘€
(zT0) (900 (S91) (8

q T vy T- 6v'0- o's €T.T pooyloqyBiau Aw Ui $198.13S aU3 JO ISOW UO SY[MIPIS ale a1ay] ‘g
(zT0) (900 (eeT) (S

S T 99°0- 69°0- 09°¢ 9T.T awoy Jo aoueisip Burjjem uiyiim ob 0y a1 | seoejd Auew aJe aiayl ‘T

bﬁ 7 9 SWA1I PAAOWS 1) JUBLLIUO JIAUS pooy JoqubieN
(20 (90°0) (sv'1) ()]

S T veT- ¥0°0- 10€ 9Tle (sAoq) annoe Buisq s}1b 1e yonw 00} aJels sAoq [ooyos Aw uj °9
(zro) (90°0) (8e'T) (eT)

<] T £6°0- G9'0- el'e 80/T (sAoq) a]qeriojWwoouN aw saxew sAog punoJte aAnde Bulag j0oyds Aw uj °g
(z10) (90°0) (1) (€2)

S T ¥e'T- 00— e 8697 (sAoq) aAnoe ate oym sj416 IN0ge SIUBWIWIOD apnt aew SAoq |00yds Aw U “f
(z10) (900) (ez1) (o1)

[ T 1€0- 18°0- 96'S TT.T (s1ayoea)) sj1b ueyy aAIloe aio0w g pINoyYs SA0Q Uiyl SJayaes) Jaylo [00yds Aw uj ‘g
(zT0) (900 (0eT) (9

S T 05°0- 98°0- 26°€ ST.T (s1ayoeay) sp1B ueyy 8AOE B10W 8q pINoys Aog Yulys s1ayaes) 3d 00yds Aw uj T
3s) (39) (BussiiN N)

XelN UIN  SISouNny  sseumeys  (as) uesIN N Swe}| pue sajqelrep

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2019 June 01.

Prev Med. Author manuscript



	Abstract
	Introduction
	Methods
	Data
	Study Variables
	Statistical Analyses

	Results
	Discussion
	Study Limitations and Strengths

	Conclusions
	Human rights
	References
	Figure 1
	Table 1
	Table 2

