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Abstract
Purpose—Changes in employment status have shown inconsistent associations with adiposity.
This study tested whether the presence of elevated depressive symptoms explains variability in the
time-varying association between employment status and central adiposity.

Method—Employment status, depressive symptoms, and waist circumference were assessed
annually over 10 years in a multi-ethnic sample of 3220 midlife women enrolled in the Study of
Women’s Health Across the Nation. Linear mixed-effects models tested time-varying associations
of employment status, depressive symptoms, and their interaction with waist circumference.

Results—Waist circumference increases were greatest during years of combined
nonemployment and elevated depressive symptoms (1.00 cm/year), and lowest in years of full-
time employment and elevated depressive symptoms (0.25 cm/year), compared to years of full-
time employment and non-elevated depressive symptoms (0.51 cm/year). Employment status was
unrelated to waist circumference in years without elevated depressive symptoms. The pattern of
results was unchanged when analyses were restricted to pre-retirement observations, and did not
vary according to waist circumference at baseline or ethnicity/race.

Conclusions—Identifying and managing depressive symptoms in midlife women who are not
working may help prevent increases in central adiposity.
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INTRODUCTION
Identifying those at increased risk for weight gain following major life events is important
for chronic disease prevention. Change in employment status is a relatively common major
life event, particularly in recent years. Unemployment in the U.S. ranged from 8.1–9.6%
since the 2007–2009 economic downturn, which is considerably higher than the historical
average over the previous 6 decades of 5.1% [1]. In addition to unemployment many
workers experienced a reduction in work hours [2]. Finally, about one-third of working-age
adults do not participate in the labor force, and are generally not considered to be
unemployed based on standard definitions [3]. Changes in employment status may be a key
contributor to obesity in midlife women, as weight gain is common throughout the
menopausal transition [4, 5], and employment status is associated with both dietary patterns
and physical activity levels that can lead to weight gain [6–9].

Associations between changes in employment status and body weight have been inconsistent
in prior investigations, and few studies have sought to identify subgroups that may be more
susceptible to weight gain with employment changes. Body mass index (kg/m2) increases
have been observed following retirement [8, 10] and job loss due to business closings [11].
In contrast, in a study of young [12] and middle-aged [13] Australian women, working full-
time was associated with a greater rate of weight gain than working part-time, being
unemployed, or not participating in the labor force. The degree to which changes in
employment status lead to weight change may depend on initial body weight. One study
observed that job loss preceded weight gain only among women who were initially normal
weight [14], whereas others report the opposite pattern of greater weight gain among those
who were overweight before becoming unemployed [11].

The inconsistency in the associations of employment status and weight change may be
partially accounted for by depressive symptoms. Depression is a common comorbidity of
obesity and a documented risk factor for both weight gain[15–18] and weight loss [19–21],
particularly in women [22]. Depressive symptoms are also linked to employment status,
with depressive symptoms increasing following job loss [23], but becoming less prevalent
after retirement [24, 25]. Conversely, job strain among the employed has been associated
with increased risk of developing depression [26, 27].

To clarify the potential impact of employment on adiposity, we examined time-varying
associations between employment status (full-time, part-time, and nonemployed) and waist
circumference (WC) over 10 years of follow up in a multi-ethnic sample of 3220 midlife
women enrolled in the Study of Women’s Health Across the Nation (SWAN). Analyses
focused on the outcome of WC, a marker of central adiposity [28] that has stronger
associations with cardiometabolic risk than measures of overall adiposity such as body mass
index [29–31]. Analyses tested whether the association between employment status and WC
changes in a given year was moderated by concurrent elevated depressive symptoms.
Moderator analyses also tested whether the associations of employment status and
depressive symptoms with WC varied by ethnicity/race or WC at baseline. We hypothesized
that larger increases in WC would be observed in years of nonemployment relative to full-
time or part-time employment, particularly when women were simultaneously experiencing
elevated depressive symptoms. Associations were not expected to differ by ethnicity/race or
baseline WC.
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METHODS
Participants

Participants were enrolled in SWAN, a longitudinal, multiethnic/racial, seven-site cohort
study focused on identifying the determinants of health across the menopausal transition.
SWAN’s recruitment methods, eligibility criteria, and design have been previously
published [32]. Briefly, women were aged 42–52 years at baseline in 1996–1997, had to
report having had a menstrual period and no use of hormone therapy during the 3 months
preceding screening, and self-identify as one of five predetermined ethnic/racial groups:
African-American (Boston, Chicago, Detroit area, and Pittsburgh), Chinese (Oakland area),
Hispanic (Newark), Japanese (Los Angeles), and non-Hispanic white (all sites). Study forms
were available in English, Spanish, Japanese and Cantonese, and bilingual staff were used as
appropriate. Each site provided institutional approval for the use of human subjects, and
study procedures conformed to the Declaration of Helsinki. All participants provided written
informed consent. Participants were assessed through a standardized protocol at study entry
(baseline) in 1996–1997, and at 10 annual follow up visits that concluded in 2008. Of 3302
women enrolled in SWAN, this report includes data from 3220 participants with data on
employment status, WC, and relevant covariates in one or more annual assessments.

Measures
Waist circumference—WC was measured to the nearest 0.1 cm with a measuring tape
placed horizontally around the participant at the narrowest part of the torso. Measurements
were taken over undergarments or light clothing at the end of a normal exhalation.

Employment status—Employment status in each year of follow up was determined
based on participants’ responses to two interviewer-administered survey items. The first
item assessed whether or not the participant was employed, and was answered on a yes/no
basis: “During the past 2 weeks, did you work at any time at a job or business, including
work for pay performed at home? (Include unpaid work in the family farm or business. If
you were on vacation, or scheduled leave or sick leave, please answer as though you were at
your usual job.)” The second item assessed the number of hours worked per week, and was
only completed by those who indicated that they were employed on the previous item: “On
average, how many total hours a week do you work for pay?” Women who indicated they
did not work for pay were categorized as nonemployed. Employed women were categorized
as working full-time or part-time based on whether they worked ≥35 or <35 hours per week,
respectively, consistent with U.S. Department of Labor conventions.

Depressive symptoms—The 20-item Center for Epidemiological Studies Depression
Scale (CES-D) [33] was administered at baseline and each follow up assessment to assess
the number and frequency of depressive symptoms experienced during the past week. CES-
D items utilize a scale from 0 (rarely) to 3 (most or all of the time), with possible total scores
ranging from 0–60. A cut-point of ≥16 was applied to categorize participants as having
clinically significant elevated depressive symptoms in a given year [33]. The CES-D is well-
validated in multi-ethnic, community populations [34–36]. Cronbach’s alpha in the analytic
sample at baseline was α=.90.

Covariates—Covariates were chosen based on their potential to confound the associations
between employment status and WC. Study site (Pittsburgh, PA, Chicago, IL, Oakland, CA,
Los Angeles, CA, Boston, MA, Detroit-area Michigan, and Newark, NJ), ethnicity/race, age
(derived from birth date), and education (≤high school diploma vs. >high school diploma)
were documented at baseline. Time-varying covariates, assessed at annual follow up visits,
included self-reported income (<$35000, ≥$35000 and <$75000, ≥$75000), smoking status
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(no/yes), alcohol intake (0, ≥0 to ≤3, >3 drinks per week), marital status (married or living
as married vs. unmarried), menopausal status (pre-menopausal, early perimenopausal, late
perimenopausal, postmenopausal, surgical menopause, undetermined due to hormone
therapy use) determined through menstrual bleeding patterns [37], and hormone therapy use
(yes/no). As in prior studies [13], dietary intake and physical activity were not included as
covariates because they represent key components of the causal pathway from employment
to WC change. Thus, controlling for these factors would be expected to artificially attenuate
or eliminate any observed longitudinal associations between employment status and WC.

Statistical Analyses
Descriptive statistics were used to characterize the analytic sample and evaluate variable
distributions for skewness and outliers. A linear mixed-effects model was used to predict
each participant’s WC at each follow up assessment from time-varying employment status,
CES-D, and the employment status by CES-D interaction term. As models evaluated
associations between three time-varying variables measured concomitantly, we did not
impute missing data. A random intercept was applied to account for varying initial levels of
WC, and a random slope for the effect of time (in years since study baseline) on WC
accommodated varying rates of change in WC across participants [38]. Models also adjusted
for study site, age, education, income, smoking status (no/yes), alcohol intake, and
menopausal status. Thus, effects of employment status, CES-D, and their interaction
represented the extent to which these variables were associated with WC in a given year,
over-and-above what would be expected given their initial WC, their individually-defined
rate of change in WC, sociodemographic factors, and other control variables. Models
utilized a Toeplitz error structure [38], which provided the best fit to the data.

A sensitivity analysis was performed to address the possibility that non-employment due to
retirement demonstrates a different pattern of time-varying associations with WC than pre-
retirement non-employment. Retirement status was not directly assessed in SWAN, so
instead, an ad hoc definition of pre-retirement was applied in which women were presumed
to be in pre-retirement through the final observation at which either full-time or part-time
employment were reported. For example, a woman reporting full-time employment at
follow-up visit seven, and nonemployment at all subsequent observations would be
considered to have been in pre-retirement from baseline through follow-up seven. The
primary analysis described above was then repeated using only pre-retirement observations,
thereby examining the associations of employment status and depressive symptoms with
WC in years that were known to occur within each woman’s working lifetime.

Finally, two moderator analyses evaluated whether African-American vs. non-Hispanic
white ethnicity/race or baseline WC moderated the associations of employment status, CES-
D, or the employment by CES-D interaction. Following the same modeling strategy as
above, the employment by CES-D by ethnicity/race (African-American vs. non-Hispanic
white) interaction was tested as a predictor of WC in a model with all lower-order terms and
the covariates noted above. Given the small number of subjects in the Chinese, Hispanic,
and Japanese subgroups, ethnicity/race moderator analysis was only performed for African-
American and non-Hispanic white women. A separate model predicted WC at each follow
up from the employment by CES-D by initial WC interaction term, plus all lower order
terms and covariates. This latter model did not include a random intercept for WC because
this is the effect we were interested in testing. Analyses were performed in SAS version 9.2
(SAS Institute, Cary, NC) in 2012–2013.
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RESULTS
Analyses included 23278 observations from 3220 women who completed an average of 7.2
assessments (including baseline) over the 10 years of follow-up. Full-time employment,
part-time employment, and nonemployment were reported at 14,139 (60.7%), 5,190
(22.3%), and 3949 (17%) observations, respectively. The percentage of nonemployed
participants at each assessment ranged from 11–24%, with 40% of participants reporting
nonemployment at least once during the 10 years of follow up. Mean WC was 86.3 cm at
baseline, and increased at an average of 0.5 cm per year. Sample characteristics are
summarized in Table 1.

Elevated depressive symptoms on the CES-D (≥16) were observed in 24% of participants at
baseline. The prevalence of elevated depressive symptoms in subsequent follow up visits
ranged from 16–24%, with 49% of participants reporting elevated depressive symptoms in at
least one follow up assessment. The covariate-adjusted main effect of elevated depressive
symptoms on WC change was non-significant (−0.08 cm/year, p=.37).

The employment status by CES-D interaction term was a significant predictor of WC in a
fully-adjusted time-varying model (F=5.05, <.01; Table 2). As shown in Figure 1, annual
change in WC was highest in years when women were simultaneously nonemployed and
experiencing elevated depressive symptoms. Compared to the reference group of full-time
employment and non-elevated depressive symptoms (0.51 cm/year), WC change was
significantly higher during years of nonemployment and elevated depressive symptoms
(1.00 cm/year, p<.01), significantly lower in years of full-time employment and elevated
depressive symptoms (0.25 cm/year, p=.03), and similar in years of part-time employment
and elevated depressive symptoms (0.55 cm/year, p=.80). Employment status was unrelated
to annual WC change in years in which women did not report elevated depressive symptoms
(nonemployed: 0.59 cm/year, p=.52; part-time: 0.59 cm/year, p=.44). Study site (Detroit),
African-American ethnicity/race, nonsmoking status, married or living as married, and
below high school education were associated with larger WC increases.

Based on the ad hoc definition described above, 20855 (91.4%) observations with all
available covariates were deemed to have occurred during pre-retirement. As observed when
analyzing all observations, WC change in pre-retirement was significantly higher in years of
nonemployment and elevated depressive symptoms (1.06 cm/year, p=.02), significantly
lower in years of full-time employment and elevated depressive symptoms (0.29 cm/year,
p=.04), and similar in years of part-time employment and elevated depressive symptoms
(0.52 cm/year, p=.97), relative to years of full-time employment and non-elevated
depressive symptoms (0.52 cm/year). Again, employment status in pre-retirement was
unrelated to WC change in the absence of elevated depressive symptoms (nonemployed:
0.68 cm/year, p=.29; part-time: 0.60 cm/year, p=.48).

In moderator analyses involving all observations, African-American vs. non-Hispanic white
ethnicity/race did not significantly influence the associations of employment (F=0.34, p=.
70), CES-D (F=0.00, p=.97), or the employment by CES-D interaction (F=0.15, p=.86) with
WC. In a separate model, WC at baseline was highly predictive of WC in subsequent years
(est=.97, SE=.00, p<.0001), but did not moderate the associations of employment (F=1.03,
p=.36), CES-D (F=0.11, p=.74), or the employment by CES-D interaction (F=0.04, p=.96).

DISCUSSION
Among midlife women, the combination of nonemployment and elevated depressive
symptoms was associated with increased WC relative to each woman’s individually-defined
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WC trajectory over time. This association did not differ between African-American and non-
Hispanic white women or by initial WC at baseline, and was not accounted for by age,
menopausal status, smoking status, alcohol consumption, or sociodemographic
characteristics. The moderating role of depressive symptoms may explain the heterogeneity
of findings across prior studies of adiposity and employment described in the Introduction.
As the menopausal transition is associated with increased risk of depressive symptoms [39,
40], findings suggest that identification and management of depression in midlife women
could help prevent increases in central adiposity following job loss or retirement.

The present findings are relevant to understanding chronic disease risk associated with
changes in employment. A recent meta-analysis of 42 studies found that nonemployment
was associated with 63% higher mortality, independent of pre-existing health problems [41].
Excess central adiposity, reflected in greater WC, is a strong risk factors for cardiovascular
disease, stroke, type 2 diabetes, and all cause mortality [29–31], and it is possible that the
links between employment status and mortality are partially mediated by central adiposity.
Depression is also a risk factor for many of these same outcomes [42–45], though the overall
association between depressive symptoms and WC change was not significant in this
analysis. Ancillary analyses involving BMI showed a similar pattern of association as WC,
but were not statistically significant (data not shown). This suggests nonemployment and
depression may be linked more strongly to a redistribution of fat to central depots, which is
known to occur during the menopause [4], rather than an overall change in weight. This is
important considering that central fat is more closely linked to cardiometabolic risk than
overall adiposity [29–31].

There are at least two explanations for the observed associations. First, data from the
American Time Use Survey indicate that time allocated to physical activity and healthy food
preparation is associated with reduced adiposity in midlife women [46, 47]. For depressed
individuals, who tend to be more sedentary and have unhealthy eating patterns [6, 48–51],
nonemployment may provide more unstructured time to allocate to obesity-promoting
behaviors. A second possibility is that employment status is linked to the experience of
chronic vs. acute stressors, which differentially influence eating behavior and activity.
Unemployment may represent a chronic stress, which tends to promote overeating and
decreases in activity [52, 53], whereas job strain among the employed may be a source of
acute stress, which is associated with decreased food intake [54]. Individuals with elevated
depressive symptoms experience daily events as more stressful than non-depressed
individuals [55], which would make them more susceptible to these influences than non-
depressed individuals. Job strain and nonemployment can precipitate depressive symptoms
[26, 56], and these stressors may influence depressive symptoms, dietary intake, activity,
and WC simultaneously.

Strengths and limitations
Study strengths included the use of a large, multiethnic/racial sample with up to 10 years of
annual follow up data. As a seven-site cohort study, the sample reflects employment
experiences across the U.S. between 1996 and 2008. The study had several limitations.
SWAN is an observational study, and it is therefore vulnerable to selection bias and unable
to determine the direction of causality. Obesity is a major cause of disability, absenteeism,
and presenteeism [57, 58], and it is plausible that increased WC leads to health problems
that promote depression and impair an individual’s ability to work full-time. However,
weight gain has been observed following job losses due to exogenous causes such as
business closings[11], which argues against this reverse causal pathway. Though our sample
size was relatively large, it did not provide adequate statistical power to perform subgroup
analyses within all ethnic/racial groups, or to perform sensitivity analyses focused on
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specific patterns of employment (e.g., stable full-time employment followed by stable
nonemployment). Information was not available on other potential moderating factors, such
as occupational class, job satisfaction, or reason for changes in employment status (e.g.,
voluntary nonparticipation in the work force, involuntary job loss), and these topics deserve
further study. However, given the relatively young age of the sample and our sensitivity
analyses replicating the overall pattern of results during pre-retirement, it is unlikely that the
observed associations involving nonemployment were influenced by retirement. Potential
mediating variables such as daily experiences of stress, dietary intake, and physical activity
levels were not assessed on a consistent annual basis in SWAN. Finally, the longitudinal
pattern of employment status in the sample included frequent, short-lived transitions
between different employment statuses, which prevented us from using different analytic
strategies, such as piecewise regression analysis [59], that can test for statistically significant
changes in weight gain trajectories before and after discrete events.

Conclusion
The combination of nonemployment and elevated depressive symptoms is associated with
clinically meaningful increases in WC. Interventions aimed at managing depression for
individuals experiencing job loss or beginning retirement, similar to those focused on
promoting return to work in individuals with mental health symptoms [60], may be of value.
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Figure 1.
Covariate-adjusted* annual waist circumference change by employment status and the
presence or absence of elevated depressive symptoms.
*Values represent means and standard errors from models adjusting for study site, ethnicity/
race, age, education level, income, smoking status, marital status, menopausal status, and
hormone therapy use.
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Table 1

Characteristics of 3220a midlife women 504 in the analytic sample.

M (SD)

Waist circumference at baseline (cm) (n=3187) 86.3 (16.1)

Age at baseline (years) 45.9 (2.7)

n (%)

Elevated depressive symptoms at baselineb 780 (24.2)

Employment status at baseline (n=3167)

  Full-time 1952 (61.6)

  Part-time 593 (18.7)

  Nonemployed 622 (19.6)

Study site

  Pittsburgh, PA 458 (14.2)

  Detroit area, MI 522 (16.2)

  Chicago, IL 449 (13.9)

  Oakland, CA 456 (14.2)

  Boston, MA 447 (13.9)

  Newark, NJ 395 (12.3)

  Los Angeles, CA 493 (15.3)

Race/ethnicity

  Non-Hispanic white 1522 (47.3)

  African-American 908 (28.2)

  Chinese 248 (7.7)

  Hispanic 263 (8.2)

  Japanese 279 (8.7)

Menopausal status at baseline (n=3169)

  Pre-menopausal 1696 (53.5)

  Early peri-menopausal 1473 (46.5)

  Late peri-menopausal 0 (0.0)

  Surgical 0 (0.0)

  Post-menopausal 0 (0.0)

  Undetermined 0 (0.0)

Hormone therapy use at baseline 0 (0.0)

Current smoker at baseline (n=3196) 553 (17.3)

Alcoholic drinks per week (n=2850)

  0 1498 (52.6)

  >0 and ≤3 876 (30.7)

  >3 476 (16.7)

High school education or higher 2425 (75.3)

Income at baseline (n=3153)

  <$35000 974 (30.9)
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  ≥$35000 and <$75000 1287 (40.8)

  ≥$75000 892 (28.3)

Married or living as married at baseline (N=3191) 2113 (66.2)

a
Not all participants provided complete data at baseline. The actual number of observations per variable is noted when different from 3220.

b
Scored ≥16 on the Center for Epidemiological Studies-Depression (CES-D) Scale.

Ann Epidemiol. Author manuscript; available in PMC 2015 March 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Appelhans et al. Page 15

Table 2

Covariate-adjusted, time-varying associations of employment status and depressive symptoms with waist
circumference in midlife women (N=2978) across 10 years of follow up.

Estimate SE p-value

Time 0.51 .02 <.0001

Employment status

  Full-time employed -- -- --

  Part-time employed .09 .11 .44

  Nonemployed .09 .13 .52

Elevated depressive symptomsa −.26 .11 .02

Employment status × depressive symptoms -- -- <.01

Age .20 .10 .04

Study site

  Pittsburgh, PA -- -- --

  Detroit area, MI 5.79 .97 <.0001

  Chicago, IL −.38 1.01 .70

  Oakland, CA −.57 1.25 .65

  Boston, MA −.73 .99 .46

  Newark, NJ .40 1.62 .80

  Los Angeles, CA −5.54 1.23 <.0001

Race/ethnicity

  Non-Hispanic white -- -- --

  African-American 5.50 .70 <.0001

  Chinese −10.53 1.38 <.0001

  Hispanic −.17 1.78 .93

  Japanese −8.24 1.32 <.0001

Menopausal status at SWAN Sleep Study

  Pre-menopausal −.18 .12 .14

  Early peri-menopausal -- -- --

  Late peri-menopausal .14 .13 .28

  Surgical .06 .30 .85

  Post-menopausal .14 .14 .32

  Undetermined .15 .21 .47

Hormone therapy use .12 .17 .50

Current smoker at baseline −1.22 .21 <.0001

High school education or higher −2.55 .67 <.0001

Income at baseline

  <$35000 -- -- --

  ≥$35000 and <$75000 −.006 .13 .96

  ≥$75000 −.07 .16 .65

Married or living as married .40 .15 <.01

Alcoholic drinks per week
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Estimate SE p-value

  0 -- -- --

  >0 and ≤3 .004 .11 .97

  >3 .17 .17 .33

Random effect for intercept 203.7 5.71 <.0001

Random effect for slope of time 0.30 0.02 <.0001

a
Scored ≥16 on the Center for Epidemiological Studies-Depression (CES-D) Scale.
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