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Abstract
Background—Obesity and depression are closely linked, and each has been associated with
disability. However, few studies have assessed inter-relationships between these conditions.

Design and Methods—In this study, 4 641 women aged 40-65 completed a structured
telephone interview including self-reported height and weight, the Patient Health Questionnaire
(PHQ) assessment of depression, and the World Health Organization Disability Assessment
Schedule II (WHODAS II). The survey response rate was 62%. We used multivariable regression
models to assess relationships between obesity, depression, and disability.

Results—The mean age was 52 years; 82% were white; and 80% were currently employed. One
percent were underweight, 39% normal weight, 27% overweight, and 34% obese. Mild depressive
symptoms were present in 23% and moderate-to-severe symptoms were present in 13%. After
multivariable adjustment, depression was a strong independent predictor of worse disability in all
7 domains (cognition, mobility, self-care, social interaction, role functioning, household, and
work), but obesity was only a significant predictor of greater mobility, role-functioning,
household, and work limitations (P<0.05) (overweight was not significantly associated with any
disability domain). Overall, the effect on disability was stronger and more pervasive for
depression than obesity, and there was no significant interaction between the two conditions
(P>0.05). Overweight and obesity were associated with 5 760 days of absenteeism per 1 000
person-years, and depression was associated with 18 240 days of absenteeism per 1 000 person-
years.

Conclusions—The strong relationships between depression, obesity and disability suggest that
these conditions should be routinely screened and treated among middle-aged women.
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Introduction
There is a strong bi-directional relationship between obesity and depression in women(1-5)
Our prior work indicates that the prevalence of moderate and severe depression increases
four-fold when comparing women with a normal body mass index (BMI 18.5 to 24.9 kg/m2;
prevalence of depression 7%) to those with severe obesity (BMI ≥35 kg/m2; prevalence of
depression 26%).(1) Similarly, the prevalence of obesity (BMI ≥30 kg/m2) is strongly
associated with depression, occurring in 25% of women with no depressive symptoms and
in 58% of women with moderate and severe depressive symptoms.

There is also strong evidence that obesity and depression are each associated with disability,
(6-12) and the World Health Organization currently ranks depression as the leading cause of
disability world-wide.(13) However, few studies have assessed the inter-relationships
between obesity, depression, and disability. One study found a relationship between obesity
and disability in adults with diabetes, but they found no relationship between depression and
disability in the same cohort.(14) Conversely, another study of preretirement adults found
that depression was strongly associated with developing activities of daily living disability
after adjustment for obesity; however, this study did not report on the inter-relationships
between depression, obesity, and disability.(15)

The present paper uses data from a large sample of middle-aged women enrolled in a
prepaid health plan to assess (1) whether obesity and depression have independent effects on
disability, (2) whether obesity and depression have specific effects on different domains of
disability, (3) whether the combination of obesity and depression exacerbates disability (i.e.,
multiplicative effects), and (4) the overall population impact of obesity and depression on
disability and absenteeism.

Materials / subjects and Methods
We conducted this study at Group Health, a mixed-model, health insurance and care
delivery system serving approximately 600 000 members in Washington State. Study
procedures were approved by the Group Health Institutional Review Board. Group Health
enrollment is predominately white (85%), with higher education levels than the regional
community. Compared to the rest of the United States, Group Health members are more
likely to be Asian or Pacific Islanders (9% versus 4%), but less likely to be African
American (4% versus 12%) or report Hispanic ethnicity (4% versus 15%). Group Health has
a slightly higher proportion of women (53%) than the regional community (50%) and the
nation (51%). Group Health members are also older (46% (39%). To provide a more diverse
sample in terms of race and ethnicity, we recruited participants from eight Group Health
primary care clinics with higher rates of minority enrollment.

Data used in this paper were obtained through a population-based survey of middle-aged
women enrolled in Group Health. All women aged 40 and older enrolled in Group Health
are invited to complete periodic breast cancer risk questionnaires,(16) which include
questions on self-report of height and weight. For the present study, women who last
reported a BMI of 30 kg/m2 or more were sampled at 100%, women who last reported a
BMI less than 30 kg/m2 were sampled at 12%, and women with unknown BMI or those who
did not complete a screening questionnaire in the last five years were sampled at 25%. This

Arterburn et al. Page 2

Obes Res Clin Pract. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



stratified sampling procedure was intended to increase the efficiency of the survey in
identifying women with BMI ≥30 kg/m2 and to permit correction for any differences in
response rates between sampling strata. All analyses incorporated sampling weights so that
results accurately reflect the entire target population.

All sampled participants were mailed a letter inviting them to participate in a telephone
survey. The letter included a $5 gift card incentive and a phone number through which
potential participants could decline further contact. Those who did not decline were
contacted by telephone beginning approximately one week after the mailing. Participants
received no additional compensation for completing the survey.

Surveys were conducted by certified interviewers from Group Health’s survey research
program. Each interviewer received at least 8 h of general interview training and 4 h of
project-specific training. Certification required satisfactory performance in two role-play
interviews and two observed interviews. Contact protocols required a minimum of nine
contact attempts, including attempts during evening and weekend times. A total of 4 641
female health plan enrollees aged 40-65 years completed the interview, which assessed the
following:

Demographic measures
The survey included measures of age; ethnicity; and race. Based on the frequency
distributions and known associations with obesity, a new race/ethnicity measure with 3
levels was created: (1) White non-Hispanic, (2) Asian/Pacific Islander; and (3) Other
(African American, Hispanic, and American Indian/Alaskan Native), where ethnicity took
precedence over race.

Height, weight, and BMI measurement
The self-reported height and weight data included in the survey were used to calculate to
body mass index scores (kg/m2). Participants were categorized as overweight if the BMI
was between 25.0 and 29.9 kg/m2 and obese if their BMI value was 30 kg/m2 or greater.(17)
In prior research we assessed the validity of self-reported height and weight information
using data from a subsample of 250 women reporting BMI of 30 kg/m2 or more (135 of
whom met the American Psychiatric Association DSM-IV diagnostic criteria for clinical
depression) who were also invited to participate in an in-person visit to assess eligibility for
a treatment study.(18) At this visit, height was measured by stadiometer and weight was
measured by triple-beam balance. Comparison of self-reported height and weight with
directly measured height and weight obtained on average 26 (SD = 19) days later found that
depressed women underestimated their height by 0.002 m (s.e. = 0.003) and underestimated
their weight by 1.47 kg (s.e. = 0.04). Underestimates of height and weight in non-depressed
women averaged 0.003 m (s.e. = 0.002) and 1.21 kg (s.e. = 0.4), respectively. Differences
between the groups were not statistically significant. Additionally, the magnitude of the
difference in self-report bias was not large enough to appreciably influence obesity
prevalence rate comparisons between obese and non-obese women (i.e., the BMI cut point
would change by <0.2%). Pearson’s correlations between measured and self-reported
heights and weights were r = 0.92 and 0.95, respectively.(18)

Depressive symptoms
Depression was assessed using the 9-item Patient Health Questionnaire,(19) which examines
the nine DSM-IV criteria for major depression.(20) Validation studies have shown excellent
agreement between the self-report PHQ and a clinician-administered structured interview in
samples of general medical outpatients and medical inpatients.(19, 21) A dimensional score
was calculated as the total of all 9 items (possible range 0–27), which was dichotomized at
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≥10 (depressed) versus <10 (not depressed) or more, a cut-point previously found to
represent a moderate level of depressive symptoms.(22)

Outcome measures – disability, employment status, and absenteeism
We used a modified version of the World Health Organization Disability Assessment
Schedule II (WHODAS II), a multidimensional measure of functioning and disability.(8, 23)
Standard items in the WHODAS II inquire about functioning in the last 30 days. Using a
subset of the standardized WHODAS II questions, we examined disability in the following 7
domains: cognitive functioning, mobility, self-care, social functioning, role functioning,
household functioning, and work functioning. For example, a question related to cognitive
functioning inquires, “during the past 30 days, how much difficulty did you have
concentrating on doing something for ten minutes?” And a question related to work
functioning asks, “in the past 30 days how much difficulty did you have in carrying out your
day to day activities?” Each domain included 4 questionnaire items like these, and each
question was scaled from one (no limitations) to 4 (severe limitations). Domain scores were
summed and transformed to a 0 to 100 scale. We also included standard WHODAS II
questions related to current employment status and absenteeism (number of days missed
work) during the past month.

Statistical Analyses
We used STATA 11.1 (College Station, TX) to examine population characteristics; means
and standard deviations were calculated for continuous variables and frequencies and
proportions for categorical variables. We used STATA survey commands to generate
multivariable linear and logistic regression models to assess relationships between obesity,
depression, and disability measures. We ran unadjusted regression models to ascertain the
unadjusted effect of both obesity and depression on the disability domains. We then
examined fully adjusted models, which included known covariates and the presence of the
other risk factors. Finally, we examined whether the interaction of obesity X depression
predicted any disability domain beyond main effects. Nineteen underweight women (0.4%
of the sample with a BMI <18.5 kg/m2) were excluded from our multivariable analyses.
Covariates included age, race, education, smoking status, and a pharmacy-based risk
adjuster (RxRisk).(24, 25) The RxRisk is a measure of the burden of comorbid illness that
uses automated pharmacy data to predict future health care expenditures. Greater RxRisk
scores equate to greater current burden of pharmacy use and greater predicted expenditures
in the next year. All analyses incorporate sampling weights to account for the stratified
sampling procedure described above and for differential response rates across sampling
strata. All statistical tests were two-sided and the significance level was based on p<0.05.

Results and Discussion
Survey response

Of the 8 000 potential participants who were mailed invitation letters, 442 were found to be
ineligible (had since died, moved away, or disenrolled from the health plan). Of the
remaining 7 558 eligible women, 865 could not be reached by telephone and 2 033 declined
to participate, leaving 4 660 participants (62% of those eligible). Nineteen participants had
missing data on one or more key variables, so 4 641 were included in analyses presented
here. Participation varied significantly across sampling strata (63% among those who
reported BMI of 30 kg/m2 or more on the breast cancer screening questionnaire vs. 59%
among those reporting BMI less than 30 kg/m2 vs. 34% among those declining to participate
in breast cancer screening, (p <0.001).
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Population characteristics
Among the 4 641 respondents included in the analyses, the mean age was 52 years; 66%
were married; 58% were college graduates; and 9.7% were current smokers (Table I). A
total of 3.7% reported Hispanic ethnic origin; and for race categories, 2.5% reported
American Indian/Alaskan Native, 8.3% Asian/Pacific Islander (7.4% Asian and 0.9% Native
Hawaiian or other Pacific Islander), 7.0% African American, and reported 82.3% White
race. The average BMI was 28.5 kg/m2, with 27% of women classified as overweight (BMI
25.0-29.9 kg/m2) and 34% classified as obese (BMI ≥30 kg/m2). Most of the women (64%)
had no significant depressive symptoms, while 23% had mild depressive symptoms (PHQ
score 5.0-9.9) and 12.9% had moderate-to-severe depressive symptoms (PHQ ≥10).
Consistent with the usual demographics of this health plan’s members, 80% of the women in
this sample were currently employed full time or part time. Another 2.3% were unemployed,
and 3.0% were disabled or on sick leave. Among employed women, nearly one-quarter
(23%) of the sample had been absent from work during the past month, and 9% reported
work limitations occurring all or most of the time they were at work. Finally, the prevalence
of self-reported disability varied by domain, with a low of 7% reporting any limitations in
self-care activities and a high of 46% reporting any limitations in household activities (see
Table I).

Disability outcomes
In unadjusted regression models, higher BMI and greater depressive symptoms were both
strongly associated with greater self-reported disability in every domain of the WHODAS
(P<0.001 for cognitive, mobility, self-care, social, role, household, and work limitation
domains; results not shown). After adjusting for age, race, college education, current
smoking status, and Rx Risk score (Figure 1), women with PHQ scores indicating mild
(5.0-9.9) and moderate-to-severe depressives symptoms (significantly greater odds of
reporting any cognitive, mobility, self-care, social, role, household, and work limitation
domains compared to women with no depressive symptoms (PHQ <5). The magnitude of
the association between PHQ scores and disability outcomes was only slightly reduced after
adjusted for BMI categories (1st and 3rd bars). After adjusting for age, race, college
education, current smoker, and Rx Risk score (Figure 2), women with a BMI in the
overweight range did not have significantly greater odds of reporting disability in any of the
domains we examined compared to women with a normal BMI; however, women with a
BMI in the obese range did have significantly greater odds of mobility, role, household, and
work limitations than women with a normal BMI (P<0.05; Figure 2). In this case however,
the magnitude of the association between BMI and disability outcomes was significantly
reduced after adjusted for PHQ scores (1st and 3rd bars). Finally, we observed no statistically
significant interactions between depressive symptoms and BMI categories in any of our
analyses of disability outcomes (P>0.05 for all comparisons).

When examining the relationships between obesity and depression with disability, there
were notable differences in the patterns of the association. Obese women reported relatively
large limitations in mobility, role, household, and work functioning (Figure 2). On the other
hand, women with severe depression reported relatively large limitations in cognitive and
social functioning in addition to large impacts on household and work functioning (Figure
1). Notably, the magnitude of the associations between severe depression and disability (OR
range: 3.7-12.0) were much greater than the associations between obesity and disability (OR
range: 1.1-2.2).

Next, we examined the relationships between BMI categories, depressive symptoms, current
employment status and absenteeism (Table II). Once again, in unadjusted regression models,
higher BMI and greater depressive symptoms were both strongly associated with a higher
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prevalence of disabled work status (P<0.05). Similarly, among employed women, higher
BMI and depressive symptoms were associated with the number of days absent from work
(P<0.05). Overall, 22% of overweight women and 31% of obese women reported any
absenteeism in the past month, compared with 17% of normal weight women. Furthermore,
32% of women with mild depressive symptoms and 47% of women with moderate-to-severe
depressive symptoms reported any absenteeism in the past month, compared to 16% of
women with no depressive symptoms. After adjusting for BMI, age, race, college education,
current smoker, and Rx Risk score (data not shown), women with PHQ scores in the mild or
moderate-to-severe depressive symptom range had significantly greater odds of reporting
any disability leave and absenteeism compared to women with no depressive symptoms
(PHQ <5). After adjusting for PHQ, age, race, college education, current smoker, and Rx
Risk score (data not shown), overweight and obese women had significantly greater odds of
reporting any days absent from work compared to normal weight women; however,
overweight and obese status were no longer significantly associated with unemployment/
disability/sick leave.

Population-attributable calculations for absenteeism
We also estimated the population-level impact of excess body weight and depressive
symptoms among employed women in this cohort (Table 3). After adjusting for PHQ, age,
and race, the 2 166 overweight and obese employed women in this cohort averaged 0.48
more days of absenteeism per month than normal weight employed women. Thus, excess
body weight was associated with 5 760 days of absenteeism per 1 000 person-years. Women
with mild, moderate, and severe depressive symptoms averaged 1.52 more days of
absenteeism per month than non-depressed women. Thus, depressive symptoms were
associated with 18 240 days of absenteeism per 1 000 person-years. Our cohort of 4 641
women reported a total of 6 990 days absent from work per month, which annualizes to
approximately 83 000 absentee days per year. Based on our calculations, roughly 35 000
(42%) of days absent from work may be attributed to excess weight and depressive
symptoms.

Finally, to further illustrate the impact of impact of increasing BMI and depressive
symptoms on presenteeism (work performance) among employed women, Figure 3 presents
the associations between BMI categories, PHQ categories, and the proportions of employed
women reporting mild, moderate, and severe difficulty with day-to-day work activities.
Once again, the larger magnitude of the relationship between increasing depressive
symptoms and disability is clearly illustrated.

Discussion
Obesity and depression are both very common health conditions among middle age women.
In this large, representative cohort from a single health plan in Washington State, we found
that obesity was a significant predictor of greater disability in the areas of mobility, role
functioning, household functioning, and work, but not the cognition, self-care, and social
domains. Notably, women who were overweight, but not obese, were no more likely to
report disability than normal weight women after adjusting for depression and other
covariates. We also found that depressive symptoms were a strong independent predictor of
worse disability in all 7 domains that were examined, and that both mild and moderate levels
of depression were associated with worse levels of disability. The associations between
obesity or depression and disability persisted after adjusting for age, race, education,
smoking status, and a pharmacy-based risk adjuster. The strong independent relationships
between these health conditions and disability suggest that obesity and depression should be
routinely screened and treated in this population.
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Our analyses also indicate that obesity and depression have differential effects on disability.
Obesity appears to have its strongest effects on mobility limitations, which may also be
reflected in measures of household and work disability. For example, the area of household
limitations that was most commonly endorsed was “getting household work done quickly as
needed,” an area in which mobility limitations may reduce the speed at which work can be
performed. On the other hand, depressive symptoms were most strongly associated with
cognitive and social limitations and least strongly associated with mobility problems. It is
notable, however, that the magnitude of the effect of depressive symptoms on mobility
appeared to be at least as strong as the effect of obesity on mobility. Women reporting
depressive symptoms were much more likely, however, to endorse “difficulties in
concentrating,” “remembering to do important things,” and “starting or maintaining
conversations.”

Notably, we found that there were no significant interactions between obesity and
depression in any of the disability domains examined in this cohort. This finding suggests
that the effects of obesity and depression on disability are independent and do not require the
presence of the other health condition to be manifested. In other words, the independent
effects of obesity and depression on disability are likely to be additive, rather than
multiplicative, in this population. However, we also observed that much of the effect of
obesity on disability was explained by co-morbid depression (the odds ratios were
significantly reduced in Figure 2 when we adjusted for PHQ), but that obesity explained
very little of the effect of depression on disability (the odds ratios were not impacted much
in Figure 1 when we adjusted for BMI). The main clinical implication of this finding is that
each of these conditions needs to be treated and reduced in this population to most
effectively reduce the prevalence of disability, but that depression has the larger independent
effect.

Another important finding in our study was that obesity and depression were each associated
with significant absenteeism. The overweight and obese women in this study population
were absent one-half day more per month than normal weight women, and women with
mild-or-greater depressive symptoms were absent one-and-a-half days more per month than
women without depressive symptoms. Thus, among middle-aged women, excess body
weight is associated with 5 760 days of absenteeism per 1 000 person-years, and depression
is associated with 18 240 days of absenteeism per 1 000 person-years. To further illustrate
the effect, in this modest-sized cohort of 4 641 women, these two health conditions were
associated with over 35 000 days of absenteeism annually, representing roughly 42% of all
absentee days experienced each year. Absenteeism of this magnitude is likely to have
significant economic consequences for employers.(26-28) Indeed, prior research by Cawley
and colleagues estimated the annual cost of obesity-related absenteeism at $4.3 billion
annually in the United States (2 004 dollars).(29) Given that both obesity and depression are
potentially treatable (and reversible) health conditions, we believe these findings should be a
call to action among employers to place greater emphasis on prevention, screening, and
treatment of obesity and depression in their wellness programs.

Several limitations of this study should be noted. Height and weight were assessed by self-
report. Previous methodological research suggests that self-reported height and weight are
highly correlated with direct physical measurements, but self-report tends to consistently
underestimate weight and overestimate height. In a sub sample of participants in this study,
weight was underreported by less than 1.5 kg on average, and correlation between self-
reported and measured weight was 0.98. We would not expect that a general tendency to
underreport weight would affect the association between obesity and depression. Previous
studies demonstrating an association between obesity and depression have included both
self-report and physical measurements of height and weight. Second, depression was
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assessed by non-clinicians using a structured research interview rather than by a full clinical
assessment. Compared to the gold standard of a clinician assessment, the validity of the
PHQ is as good as or better than alternative measures used in previous studies.(22, 30, 31)
This cross-sectional study cannot establish the direction of the causal relationship between
obesity, depression, and disability or the mechanisms underlying those relationships. The
link between obesity, depression, and disability is likely mediated through numerous
mechanisms, including the related chronic health condition such as low back pain,
osteoarthritis, cardiovascular disease, and diabetes.(32-34) One possible limitation of this
study is the potential for overlap on a few of the individual items on the PHQ and
WHODAS (e.g., items related to difficulty concentrating and moving slowly); however, the
overwhelming majority of items do not overlap and, overall, we believe that only a very
small amount of the association between disability and depression seen in this study is likely
to be attributable to overlap in symptoms. Another limitation is our use of disability
measures that were drawn from a longer self-report survey, the WHODAS II. While the
WHODAS II has been previously validated in the full version, our modified (shorter)
version may misclassify women with disabilities in this modified format. Finally our sample
only included middle-age women, so we are unable to assess these relationships among
other age ranges and among men.

In conclusion, in this large, population-based sample of middle aged women, we find strong
evidence for independent effects of obesity and depression on disability. Disability has been
linked to greater work absenteeism, and in our multidimensional assessment of disability,
we find that the primarily physical impacts of obesity are associated with less absenteeism
than the more globally disabling aspects of depression. However, the greater prevalence of
overweight and obesity translate into significant population-level impacts. We believe that
these findings have important implications for employers and health insurance organizations
as they consider the optimal design of employee wellness programs.
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Figure 1.
Multivariable Adjusted* Odds Ratios of Having Any Limitations in Seven Domains of
Disability across Levels of Depressive Symptoms
*First and third bars for each domain are adjusted for BMI, age, race, college education,
smoking, and Rx Risk; second and fourth bars for each domain are not adjusted for BMI but
are adjusted for age, race, college education, smoking, and Rx Risk; thin lines indicate 95%
confidence intervals
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Figure 2.
Multivariable Adjusted* Odds Ratios of Having Any Limitations in Seven Domains of
Disability across Categories of Body Mass Index
*First and third bars for each domain are adjusted for PHQ, age, race, college education,
smoking, and Rx Risk; second and fourth bars for each domain are not adjusted for PHQ but
are adjusted for age, race, college education, smoking, and Rx Risk; thin lines indicate 95%
confidence intervals
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Figure 3.
Proportions of employed women (80% of total sample) reporting mild, moderate, and severe
difficulty carrying out their day-to-day work, by BMI category and PHQ score*
*adjusted for age, race, education, smoking status, and a pharmacy-based risk adjuster
(RxRisk)
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Table I

Population characteristics – a representative sample of 4641 female health plan enrollees aged 40-65 years

Characteristic Result

Total Sample, N 4641

Mean age, years 52.1

Mean BMI, kg/m2 28.5

Mean PHQ score 4.4

Mean RxRisk score 1777.2

% White race 82.3%

% Married/living as married 65.8%

% College graduate 58.2%

% Current smoker 9.7%

Depressive Symptoms (PHQ)

% None (PHQ <5) 63.9%

% Mild (PHQ ≥5 to<10) 23.1%

% Moderate-Severe (PHQ ≥10) 12.9%

Body Mass Index (BMI) Categories

% Normal Weight (BMI 18.5-24.9) 39.4%

% Overweight (BMI 25.0-29.9) 26.7%

% Obese (BMI ≥30.0) 33.9%

Employment

% Employed (full time or part time) 79.6%

% Unemployed 2.3%

% Temporarily Laid Off 0.8%

% Sick Leave 0.2%

% Disabled 2.8%

% Other work status (student; homemaker, retired) 14.2%

Mean days of work missed in past month 0.8

% Any absenteeism in past month 23%

% Self-reported work limitations (all or most of time) 9.3%

Self-reported Disability

% Any Cognitive Problem 26%

% Any Mobility Problem 27%

% Any Self Care Problem 7%

% Any Social Problem 17%

% Any Role Functioning Problem 24%

% Any Household Problem 46%

% Any Work Problem 45%

*
BMI = body mass index; PHQ = Patient Health Questionnaire measurement of depression (range of possible scores 0-27); RxRisk = a pharmacy-

based risk adjuster (higher RxRisk indicates greater burden of comorbid disease)
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Table III

Population-level impact of excess body weight and depressive symptoms on absenteeism in our study sample

Average Number of Days Missed from Work per Month Compared with

Normal Weight and Non-depressed Women*

BMI ≥25 kg/m2* 0.48

PHQ ≥5 1.52

Average Number of Days Missed from Work per 1000 person-years
Compared with Normal Weight and Non-depressed

Women* BMI ≥25 kg/m2* 5,760

PHQ ≥5 18,240

Number of Employed Women With the Condition in Our Sample

BMI ≥25 kg/m2* 2,166

PHQ ≥5 1,260

Total Number of Days Missed from Work Per Month Among Employed
Women With the Condition in Our Sample

BMI ≥25 kg/m2* 1,040

PHQ ≥5 1,915

Total Number of Days Missed from Work Per Year Among Employed
Women With the Condition in Our Sample

BMI ≥25 kg/m2* 12,476

PHQ ≥5 22,982

*
Restricted to employed women only and adjusted for age, race, college education, current smoker, and Rx Risk score; BMI = body mass index;

PHQ = Patient Health Questionnaire measurement of depression (range of possible scores 0-27)
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