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What is known:

e Race disparities in obesity among women are persistent.
e Race disparities in obesity are largest among those with college degrees.
e Black women are more likely to "mis-perceive" their weight.

What this study adds:

e This study demonstrates that race disparities in obesity are mediated by weight
perception.

e Black women who "under-perceive" their weight have lower BMIs.

e Race disparities in BMI remain after accounting for BMI among college educated
women.
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Objective: Due to race differences in weight perception and because of racial disparities are
largest in college-educated women, the aim of this study was to determine the mediating role of
weight perception on race differences in BMI by education.

Methods: Respondents to the 2007-2014 National Health and Nutrition Examination Survey
were categorized as healthy weight, overweight or obese based on BMI and respondents reported
on their perceptions of their weight as underweight, about the right weight or overweight. The
associations between race and BMI were assessed by educational attainment and weight
perception was assessed as a mediator.

Results: Black women had higher BMI than whites ($=2.79, standard error (s.e.)=0.27), and
these disparities were larger in college-educated women ($=3.80, s.e.=0.50) compared to non-
college graduates (p=2.56, s.e.=0.33). Race-education differences in weight perception, as well
as differences in the association between weight perception and BMI were observed. Indirect
effects of weight perception were found among non-college graduates (f=2.14, s.e.=0.19), and
indirect (p=2.50, s.e.=0.34) and a direct effect of race on BMI (=1.17, s.e.=0.34) among college
graduates.

Conclusions: Though weight perception plays an important role, an nuanced, intersectional
understanding of race, education, weight perception and BMI is required to eliminate race
disparities in obesity.
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Introduction

Obesity is a risk factor for several health outcomes including cardiovascular disease (1)
and mortality (2). Obesity rates have grown exponentially in recent years (3) and this increase is
accompanied by large racial disparities, particularly among women (3, 4). More than half of
black women have obesity and fewer than one in five are at a healthy weight (4). Obesity is
present in only about one in three white women (4), and these disparities have persisted over

time (3).

Though socioeconomic status (SES) is often implicated in racial health disparities (5, 6),
SES does not fully explain racial disparities in obesity (5, 7). The strongest predictor of health
among whites, educational attainment (8), does not lead to similar health returns among blacks
(9). This results in wider racial health disparities among the most highly educated (7, 9). For
example, race disparities in obesity are largest among college-educated adults (7). The
experience of high SES among blacks differs from that of whites, resulting in poorer health
outcomes among college-educated blacks (7, 9). For example, compared to whites and lower
SES blacks, high-SES blacks report more discrimination (10, 11). These experiences could blunt
the health benefits of higher education (11) by triggering physiological stress responses, leading
to subclinical disease and other poor health outcomes (12). Moreover, scholars suggest that high

SES has different meanings and lived experiences for blacks as compared to whites (13, 14, 15).

With regard to obesity, scholars have suggested that factors like including weight
perception play an important role in race differences in obesity among women (16, 17, 18, 19).
Studies have shown that blacks are more likely to self-assess their weight as lower than would be
assessed based on standard categories for body mass index (BMI) (16, 19). For example, black

women with a BMI that falls into the overweight (BMI1=25.0 — 29.9) or obese category
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(BMI>30.0) are more likely to assess their weight as “about right” than white women who have
obesity (16, 19). This weight “misperception” is thought to be associated with higher BMI as
there is evidence that it is associated with fewer weight management behaviors (17, 18), and is
also more prevalent among lower SES adults (16). Because weight perception is conditioned by
race and SES, it may be an important explanatory factor in race differences among college-

educated women, a group that likely experiences the largest racial disparity (7).

The aim of this study is to determine the mediating effects of weight perception on race
differences in BMI among college-educated women compared to non-college graduates. It is
hypothesized that weight perception will mediate race differences in BMI, but the mediating
effects will be greater among college-educated women. The results of this study may be central
to appropriately designed interventions that address racial disparities in obesity, and will aid in

understanding the complex interrelationships between race, SES and obesity.

Methods

The National Health and Nutrition Examination Survey (NHANES) is an ongoing
nationally representative survey of the health, functional and nutritional status of the U.S.
population that is completed over two consecutive years. The civilian, non-institutionalized
population is sampled in each sequential series of this cross-sectional survey. The following
groups were oversampled: low-income individuals, youth aged 12 to 19 years, adults over age
60 years, and those who identified as black/African American and Mexican American.
NHANES used a stratified, multistage probability sampling design where data were collected in
two phases. First, data about respondents’ health history, health behaviors and risk factors were
obtained during a home interview. Participants were then invited to take part in a medical

examination that included a detailed physical examination and laboratory testing. Data from
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2007 to 2014 were combined to obtain a sufficient sample of college-educated black women.
Respondents were asked whether they were Hispanic or Latino and asked to which racial group
they belong. We included women who responded that they were non-Hispanic black or white

(n=7,760).

The dependent variable was body mass index (BMI). During the medical examination,
participants’ measured height and weight was collected. BMI was calculated as weight in

kilograms divided by height in meters squared.

The independent variable was race such that those who identified as non-Hispanic white
were given a value of “0” and those who identify as non-Hispanic black were given a value of
“1”. The potential mediating variable was weight perception. BMI was categorized as “healthy”
(BMI=18.0 — 24.9 kg/m?), overweight (25.0 — 29.9 kg/m?) or obese (>30 kg/m?). Respondents
were asked “how do you consider your weight?”’, and possible responses included “overweight”,
“underweight” or “about the right weight”. Weight perception was categorized by comparing
clinically assessed weight status from BMI to self-assessed weight resulting in the following
categories: healthy (BMI)-about right (self), healthy (BMI)-underweight (self), healthy (BMI)-
overweight (self), overweight (BMI)-overweight (self), overweight (BMI)-underweight (self),
overweight (BMI)-about right (self), obese (BMI)-overweight (self), obese (BMI)-underweight

(self), obese (BMI)-about right (self).

The stratifying variable was educational attainment and was dichotomized. Respondents
were asked the highest level of education that they had completed. Respondents who had not
completed a 4-year Bachelor’s degree were categorized as non-college graduates and
respondents who completed a 4-year Bachelor’s, Master’s, doctoral or professional degree were

categorized as college graduates.
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The following covariates were included: age, marital status, income, insurance, self-rated
health, depressive symptoms, smoking status and physical inactivity. Age was measured
continuously while other variables were measured dichotomously or categorically. Marital status
was categorized as currently married or living with partner, formerly married (separated,
divorced or widowed) and never married. Insurance status represented those who had health
insurance, while self-rated health was dichotomized to represent fair or poor health.

Respondents were asked “Would you say your health in general is: excellent, very good, good,
fair or poor?” A dichotomous variable was created such that those who responded “fair” or
“poor” received a value of “1”” and all other responses received a value of “0”. Depressive
symptoms were measured by the Patient Health Questionnaire-9 (PHQ-9) and was categorized as
none, mild, moderate, moderately severe or severe (20). Current smoking represented those who
reported smoking cigarette some days or every day. Respondents were asked how often they
participated in moderate or vigorous physical activity. Those who responded that they never

participated in moderate or vigorous activity were categorized as physically inactive.

The mean and proportional differences between race groups for analytical variables were
evaluated using Student’s t (for continuous variables) and chi-square tests (for dichotomous or
categorical variables). Adjusting for all co-variates, the association between weight perception
and BMI was assessed using linear regression and race differences were demonstrated as mean
BMI by weight perception category among college-educated and non-college graduate women.
The associations between race and college education with BMI were assessed using linear
regressions and adjusting for co-variates (Model 1). The interaction between race and college
education on BMI was assessed using multiplicative interaction terms to determine whether the

magnitude of the race difference in BMI differ by education among women (Model 2). In Model
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3, the association between race and BMI by education was assessed. Race differences in weight
perception by education were also assessed using ordinal regressions and displayed as the
percentage of women in each weight perception category. Lastly, race differences in BMI were
compared before and after accounting for weight perception (21). Direct effects of race and
indirect effects of weight perception were assessed (22). Following the procedure recommended
by the National Center for Health Statistics, all analyses used Taylor-linearization procedures for
the complex multistage sampling design and a weight variable was created to account for the
combining of multiple years of NHANES. STATA statistical software, version 14 (StataCorp

LP, College Station, TX) was used for data analyses.
Results

Race and education differences in demographics, weight perception and body mass index
(BMI) are displayed in Table 1. There were differences in age, marital status, household income,
health insurance status, self-rated health, depressive symptoms, smoking status and physical
inactivity. The highest mean BMI was observed among non-college graduate black women
(32.3 kg/m?), followed by college educated black women (31.7 kg/m?), then non-college
graduate white women (29.2 kg/m?). College-educated white women had the lowest mean BMI
(27.0 kg/m?, p<0.001). Racial and education differences in BMI versus self-assessed weight
status are observed (p<0.001). These data also demonstrate racial and educational differences in
the percentage of women who perceive themselves as underweight or about the right weight, but
are considered to have obesity or be overweight based on BMI categories. For example, among
those who had obesity, about 7% of college-educated black and white women perceived
themselves as underweight or about the right weight. However, among women who were non-

college graduates, about 15% of black women who had obesity considered themselves
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underweight or about the right weight, while only 7% of white women were in this category.
Among those who were overweight based on BMI, about 50% of non-college graduate black
women considered themselves underweight or at about the right weight, compared to about 25%
non-college graduate white women. Among college-educated women, 30% of overweight
(based on BMI) black women perceive their weight as underweight or about right, while about

20% of white women were in this category.

Figures 1A and 1B show race differences in BMI by weight perception among college-
educated women and non-college graduates. In Figure 1A, white college-educated women who
were overweight based on BMI, but considered themselves underweight had higher BMls than
black college-educated women in the same weight perception category. Black college-educated
women who had obesity based on BMI and considered themselves overweight had higher mean
BMaIs than white college-educated women in the same category. Among those who were
overweight or had obesity based on BMI, black college-educated women who perceived
themselves as underweight or about the right weight had lower BMIs than those who perceived
themselves as overweight. However, among college-educated white women who were
overweight or had obesity, perceiving their weight as underweight or about the right weight was
associated with similar or higher BMIs compared to those who were overweight or obese based
on BMI and considered themselves overweight. Among non-college graduate women, there
were no race differences in mean BMI by weight perception. Among those who were
overweight based on BMI, there was no difference in BMI between those who perceived
themselves as overweight and those who under-perceived their weight. However, for non-
college graduate women who had obesity (based on BMI), those who perceived their weight as

about right had lower BMIs than those who perceived themselves as overweight.
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Table 2 displays the associations between race and college education with BMI among
women. In Model 1, adjusted for co-variates, black women had a BMI that was 2.79 kg/m?
greater than white women (B=2.79, s.e.=0.27). College-educated women had lower BMIs than
non-college graduates (B=-1.38, s.e.=0.28). Model 2 shows the interaction between race and
college education and shows that college education positively moderates the association between
race and BMI (f=1.54, s.e.=0.59). In Model 3, college-educated black women had BMIs that
were 3.80 kg/m? higher than college-educated white women (B=3.80, s.e.=0.50). The race
difference in BMI was smaller among non-college graduates such that black women had BMIs

that were 2.56 kg/m? higher than non-college graduate white women (B=2.56, s.e.=0.33).

Race differences in weight perception are demonstrated in college graduates (Figure 2A)
and non-college graduates (Figure 2B). Compared to their white counterparts, smaller
percentages of black college-educated women were assessed as healthy weight based on BMI
and self-assessed as “about right” (12.3% versus 26.2%), and assessed as healthy weight and
self-assessed as overweight (5.8% versus 9.6%). More college-educated black women had
obesity based on BMI and self-assessed as overweight (50.3% versus 30.3%). Similarly, among
non-college graduates, a smaller percentage of black women were healthy weight based on BMI
and self-assessed as “about right” (11.6% versus 21.6%) or healthy weight and self-assessed as
overweight (4.4% versus 6.8%), while a larger percentage had obesity based on BMI and self-
assessed as overweight (51.5% versus 35.5%). However, there were additional race differences
among non-college graduates. A smaller percentage of black non-college graduates were
considered overweight based on BMI and self-assessed as overweight (18.3% versus 23.2%),
while a larger percentage of black non-college graduates had obesity based on BMI, but self-

assessed their weight as “about right” (3.8% versus 1.8%) displaying greater misperception.
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Table 3 shows the associations between race and weight perception with BMI among
college-educated women and non-college graduates. In Model 1, among college-educated
women, blacks had higher BMIs than whites (f=3.80, s.e.=0.50), however after adjusting for
weight perception in Model 2, the race difference was reduced (f=1.17, s.e.=0.28). An indirect
effect of weight misperception on race differences in BMI was detected (f=2.50, s.e.=0.34), as
well as a direct effect of race on BMI (p=1.17, s.e.=0.34). Among non-college graduates, an
indirect effect of weight perception was detected (p=2.14, s.e.=0.19), but there was no direct
effect of race on BMI (=0.36, s.e.=0.23). The association between race and BMI was reduced
from Model 1 (f=2.55, s.e.=0.33) to Model 2 ($=0.74, s.e.=0.16) after adjusting for weight

perception.

Discussion

The aim of this study was to determine the mediating role of weight perception on race
differences in body mass index (BMI) by educational attainment. The results found significant
indirect effects of weight perception on race differences in BMI among college-educated and
non-college graduate women. Though weight perception accounted for a large percentage of the
race disparity in BMI among both education categories, a direct effect of race was observed
among college-educated women. This study also suggests that unmeasured factors other than
weight perception are important to unexplained race differences in BMI among college-educated
women. Additionally, the results suggest that the association between weight perception and
BMI among overweight and women who have obesity varies by race and education. The
concept of “underperceiving” one’s weight (i.e. being categorized as overweight or obese based
on BMI, but self-assessing weight as underweight or about right) is associated with slightly

higher BMI among college-educated white women only. Among college-educated and non-
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college graduate black women, underperceiving weight is associated with lower BMI, and there
was little to no effect of weight misperception on BMI among non-college educated white

women.

To the authors’ knowledge, no previous studies have examined the explanatory role of
weight perception in race differences in BMI by educational attainment among women. One
study found that weight misperceptions explained 13% of differences in BMI among black and
white adolescent girls (23). Though the literature has focused on race differences in weight
misperception (16, 17, 18, 19, 23) and other obesity-related beliefs and attitudes (24, 25, 26, 27,
28), little empirical work on the impact of these differences on racial disparities in obesity was

found (23).

The results suggest that race differences in weight perception do account for a great deal
of the race difference in BMI among women. Among both college-educated and non-college
graduate women, about 70% of the race difference in BMI was mediated by weight perception.
The behavioral mechanisms of the association between weight perception and BMI have been
assessed by previous literature, and find that blacks who under-perceive their weight (that is, are
categorized as overweight or obese by BMI, but self-assess their weight as “about right”) are less
likely to have tried to lose weight (17, 18) less likely to have met recommendations for physical
activity (18), and had no relationship to energy/calorie intake (18). Recent findings indicate that
black women with obesity were motivated to engage in physical activity only for the purpose of
weight loss (29). This aligns with our finding of lower BMI among all women who
underperceived their weight compared to those who correctly perceived their weight, except
college-educated white women where under-perceiving was associated with higher BMI. A

lower BMI status in black women with overweight or obesity, but perceive themselves as
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underweight or about the right weight likely reflects an aesthetic preference for a higher weight,
which aligns with sociocultural norms (24). Thus overweight perception, where higher BMI was
observed, is an important factor underlying black women’s motivation to engage in dietary and
physical activity behavior change for weight loss. This evidence may reflect the common
observation that black women often enter behavioral weight loss interventions at a higher BMI
than white women (30, 31). Among the underperceiving Black college-educated women with
lower BMI, a focus on weight gain prevention behaviors may be an acceptable way to engage
them in physical activity and other health promoting behaviors. Application of a “maintain, don’t
gain” approach to prevent weight gain has been effective among black women with overweight
and class 1 obesity (BM1=25-34.9kg/m?) (32). Behavioral treatment to produce weight loss or
prevent weight gain may target black women differently based on their initial weight perception
status, and increase their engagement in weight control interventions. In turn, this may support

the reduction of racial disparities in obesity.

Our results indicate the importance of weight perception in relation BMI, however, action
to “correct” perception should be tempered as black women appear to perceive their weight-
related needs appropriately, and in a way consistent with their sociocultural values. Weight-
related behaviors are shaped by the context in which they exist, as posited by the Expanded
Obesity Research Paradigm (33). Within this paradigm, weight perception falls into the domain
of cultural and psychosocial processes which encompasses aesthetic, moral and other social
values. Liabilities and assets are inherent in that and other contextual domains that influence
weight status (34). For black women, regardless of college education status, weight perception is
neutral, not acting as a liability or asset. Black women have expressed that their motivation for

physical activity is not centered on achieving a thin frame, but about improving health (35),
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which is congruent with their cultural and psychosocial processes and health priorities.
Advancement in black women’s health may be predicated by a shift away from pathology
towards an understanding of what assets can support adoption of health promoting behaviors
connected to weight. Such a transition acknowledges the evidence of no relationship between
BMI and mortality, and weaker relationships between BMI and several cardiovascular disease

risk factors in blacks versus whites (36, 37).

Though a substantial percentage of the race difference in BMI was explained by weight
perception among college-educated and non-college graduate women, a direct effect of race on
BMI was observed among college-educated women. Several factors could be associated with the
residual race difference in BMI among college-educated women. Scholars suggest that blacks
with higher socioeconomic status (SES) tend to experience unique risk factors that lead to
“diminished returns” of high SES (5, 6, 9, 11). These include factors in the social and physical
environments. For example, studies find that higher SES blacks are more likely to report
experiencing discrimination (10, 11), particularly in the workplace (38). Because discrimination
has been associated with obesity among black women due to chronic stress and racism-related
vigilance (39, 40, 41), it is possible that college-educated black women experience more
discrimination than non-graduate black women. The experience of discrimination may
exacerbate the racial disparities in BMI that persist after accounting for weight perception. High
SES blacks are also more likely to live in segregated, lower income communities (42) that may
be more obesogenic than high SES white neighborhoods. The racial difference in neighborhood,
adverse experiences and consequences of discrimination could also account for race differences

in BMI among college-educated women.
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This study has important implications. It suggests that weight perceptions among women
at all educational levels could be an important factor in reducing racial disparities in BMI among
women. Results of the current study suggest that attempts to correct weight misperception could
lead to higher BMIs, particularly among black women. Thus, correcting weight misperception
among overweight or obese black women could lead to larger racial disparities in BMI. The
determinants of weight perception of black women should be considered. Such a self-assessment
is not a detriment to black women with overweight or class 1 obesity, as there is no relationship
with mortality and weaker associations with cardiovascular disease risk factors when compared
to white women (36, 37). Black women in these categories may benefit from, and be interested
in, weight gain prevention efforts, while weight loss treatment may be more appropriate for

women with class 2 and 3 obesity.

This study also supports the need to examine race disparities in BMI among women with
an intersectional lens. Intersectionality is a framework that highlights the need to examine how
multiple marginalized identities can lead to differing outcomes and lived experiences (43). First
examined with regard to race and feminist movements (44, 45), the need to research racial health
disparities through an intersectional lens has been well-documented (43). The larger health
disparities in college-educated adults (7, 9), and the direct effects of race on BMI in college-
educated women observed in the current study suggest the need to determine the ways in which
race and educational attainment affect health by examining groups like college-educated black
women. Also, relatively few studies have examined the role of educational attainment on
sociocultural factors including weight perception among black women.

Contextual factors, whether sociocultural, economic, or environmental, influence weight

perception and shape how individuals engage in weight-related behaviors (34). The intersectional
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framework will allow investigators to further define how disparities do and do not operate. To
eliminate racial disparities in obesity and achieve health equity, an intersectional approach to

examining and addressing these disparities is needed.

Study results should be considered along with its limitations and strengths. The analyses
could not establish causality, nor was that the goal. Additionally, racial/ethnic groups other than
blacks and whites were not included, so the potential mediation of weight perception on the
effects of other racial/ethnic groups are not understood. Similarly, this investigation focused on
women, thus results are not generalizable to men. This study is strengthened by the use of
nationally representative data that combine multiple years of NHANES data to obtain a sufficient
number of college-educated black women. Mediation analysis elucidated the pathway of weight
perception and BMI, and was a robust technique to conceptualize relationships important for

treating and preventing obesity, and reducing racial disparities.

Conclusion

This study found mediating effects of weight perception among black and white women
differences in BMI among college-educated compared to non-college graduate women, thus
supporting our hypothesis. Along with the indirect effect of weight perception on race
differences in BMI, a direct effect of race on BMI among college-educated women remained.
Moreover, the study found that there are racial and educational differences in the association
between weight perception and BMI. Because “under-perceiving” weight (i.e. being overweight
or having obesity based on BMI, but self-assessing weight as underweight or about the right
weight) tended to reflect higher BMIs among college-educated white women only, using the
term “weight misperception” may not be useful for black women or white women who were

non-college graduates. Results of this study are important to underscore which weight control
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treatment, weight gain prevention or weight loss, may be most appropriate for black women.
Furthermore, this study underscores that differing self-perceptions of weight are valid. Black
women know their needs, are aware of their weight status, and likely motivated to control weight
as appropriate to them. Future research may seek to incorporate the critical lens of
intersectionality to better understand the complex interrelationships between race, SES, obesity,

and related disparities.
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Table 1: Demographics, weight perception and body mass index by race and education among

women, NHANES 2007-2014

College-educated

Non-college graduates

Black White Black White
N=437 N=1,348 N=2,120 N=3,845 | p-value

Age (years), mean = S.E. 448+08 | 48.0+05 | 45.3+0.6 | 50.7+0.4 | <0.001
Marital status, %

Currently 43.6 70.1 34.1 59.6 <0.001

Formerly 25.8 16.7 29.8 27.7

Never 30.6 13.2 36.1 12.7
Poverty-to-income ratio, %

<200% FPL 21.1 11.8 64.4 40.9 <0.001

200-400% FPL 36.7 22.9 23.8 31.2

>400% FPL 42.3 65.3 11.8 27.9
Insured, % 89.1 94.7 774 85.3 <0.001
Fair / poor health, % 13.5 5.8 31.8 17.8 <0.001
Depressive symptoms, %

None 78.3 82.0 65.6 70.0 <0.001

Mild 14.0 13.5 19.9 18.0

Moderate 5.7 3.0 7.8 7.5

Moderately severe 1.9 0.9 4.9 3.5

Severe 0.2 0.5 1.8 1.1
Current smoker, % 7.3 8.2 24.3 25.1 <0.001
Physically inactive, % 38.7 27.4 65.1 55.3 <0.001
Body mass index (kg/m”), 317+05 | 270+02 | 32302 | 292+0.1 | <0.001
mean + S.E.
Weight perception (BMI- /
self-assessed), %

;'geﬁlthy weight / about 15.0 32.8 12.6 212 | <0.001

Healthy weight / 16 1.0 28 2.0

underweight

Healthy weight / 3.8 10.2 14 6.9

overweight

Overweight / overweight 20.1 22.9 12.1 21.8

Overweight / 0.4 0.0 1.1 0.3

underweight

Overweight / about right 8.2 5.6 12.0 7.5

Obese / overweight 47.2 25.5 49.5 37.7

Obese / underweight 0.0 0.4 0.7 0.3

Obese / about right 3.9 1.6 7.8 2.3
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Table 2: Association between weight misperception and body mass index by race and
educational attainment among women, NHANES 2007-2014

Model 1 Model 2 Model 3
College Non-college
graduates graduates
B (s.e) B (s.e.) B (s.e.) B (s.e.)
Black 2.79 (0.27)* 2.47 (0.32)* 3.80 (0.50)* 2.56 (0.33)*
College graduate -1.38 (0.28)* | -1.53(0.29)*
Black x College graduate 1.54 (0.59)*

Notes: *p<0.05. Adjusted for age, income, marital status, insurance, self-rated health, depressive
symptoms, smoking status and physical inactivity.
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Table 3: Association between race and weight perception by education among women, NHANES 2007-2014

College-educated Non-college graduates
Model 1 Model 2 Model 1 Model 2
B (s.e.) B (s.e.) B (s.e.) B(s.e)
Black 3.80 (0.50)* 1.17 (0.28)* | 2.55(0.33)* | 0.74 (0.16)*
Weight perception (BMI- / self-
assessed)
Healthy weight / about right
Healthy weight / underweight -0.88 (0.38)* -1.74 (0.24)*
Healthy weight / overweight 1.50 (0.17)* 1.25 (0.14)*
Overweight / overweight 5.67 (0.14)* 5.37 (0.11)*
Overweight / underweight 3.93 (1.36)* 4.63 (0.34)*
Overweight / about right 4.48 (0.20)* 4.48 (0.12)*
Obese / overweight 14.00 (0.34)* 14.73 (0.18)*
Obese / underweight 17.93 (1.93)* 13.04 (1.76)*
Obese / about right 10.94 (0.87)* 10.36 (0.50)*
Indirect effect 2.50 (0.34)* 2.14 (0.19)*
Direct effect 1.17 (0.34)* 0.36 (0.23)

Notes: *p<0.05. Adjusted for age, income, marital status, insurance, depressive symptoms, self-rated health, smoking status and
physical inactivity.
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