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iabetes is highly prevalent in the
U.S. and is associated with significant disability and increased health
care costs (1–3). Depression is also highly
prevalent and is a leading cause of disability, work place absenteeism, diminished
or lost productivity, and increased use of
health care resources (4,5). Coexisting
depression occurs in 10 –30% of people
with diabetes, and people with diabetes
have twofold increased odds of having depression compared with people without
diabetes (6,7).
The objectives of this study were to
determine 1) the effect of coexisting depression on mean work loss and disability
bed days and 2) the effect of coexisting
depression on odds of extended (defined
as ⱖ7 days) work loss and disability bed
days in individuals with and without diabetes. It was hypothesized that coexisting
depression in people with diabetes would
be associated with significant increases in
mean disability days and odds of extended disability days.
RESEARCH DESIGN AND
METHODS — Data from the sample
adult core of 1999 National Health Interview Survey (NHIS) (8) were analyzed.
The NHIS is a nationally representative
household survey of U.S. adults aged ⱖ18
years. The sample is selected by a complex sampling design involving stratifica-

tion, clustering, and multistage sampling,
with a nonzero probability of selection for
each person. Final weights allow estimates from the NHIS to be generalized to
the adult civilian population of the U.S.
(9).
Work loss days were defined as days
in which a person missed work at a job or
business because of illness or injury (2,3).
Disability bed days were defined as days
in which a person was kept in bed for
more than one-half of the day due to illness or injury (2,3). Diagnosis of diabetes
was based on self-report. Diagnosis of depression was based on the Composite International Diagnostic Interview Short
Form (CIDI-SF). The CIDI-SF is a valid
and reliable diagnostic interview and has
classification accuracy of 93% for major
depressive disorders (10). Details on
CIDI-SF questions, the diagnostic algorithm, and scoring as used in the 1999
NHIS have been previously reported (7).
Twelve-month prevalence estimates are
reported.
A multilevel variable that defined four
mutually exclusive disease categories was
created. The four categories were diabetes
alone, depression alone, both conditions,
and neither condition. Additional comorbidity was defined as self-reported diagnosis of asthma, hypertension, coronary
artery diseases, congestive heart failure,
stroke, chronic obstructive pulmonary
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disease, cancer, end-stage renal disease,
chronic liver disease, and chronic arthritis
(rheumatoid arthritis, osteoarthritis, or
arthritis due to gout) and were categorized as 0, 1, 2, or ⱖ3 conditions. Demographic variables included age, sex, race/
ethnicity, education, employment,
household income, census region, and
BMI.
Statistical analysis was performed
with Stata version 7.0 (11). Ordinary
least-squares multiple regression equations were used to model work loss and
disability bed days as a function of the
four-level disease variable, controlling for
age, sex, race/ethnicity, education, income, region, BMI, and number of
chronic conditions. Adjusted least-square
means were calculated for work loss and
disability bed days for each disease category. Estimates for disability bed days
were stratified by employment. Post hoc
comparisons of adjusted means were performed and significance (P) values were
adjusted with the Bonferroni method. In
addition, multiple logistic regression was
used to model the likelihood of extended
(ⱖ7) work loss and disability bed days as
a function of the four-level disease variable, controlling for age, sex, race/
ethnicity, education, income, region,
BMI, number of chronic conditions, and
employment (for disability bed days
model only).
RESULTS — Of 30,801 adults who
completed the 1999 NHIS, yielding a
70% response rate, 30,022 had complete
data and were included in the analysis. Of
these, 26,376 had neither condition,
1,852 had depression, 1,624 had diabetes, and 170 had both conditions. Table 1
shows adjusted mean work loss days and
disability bed days (stratified by employment status). Post hoc comparisons (corrected with the Bonferroni method)
showed that only the depression group
significantly differed from neither condition. Mean disability bed days differed by
employment status across the four disease
categories. Post hoc comparisons showed
1751

Depression and disability in diabetes

Table 1—Adjusted mean work loss and disability bed days
Disability bed days
Disorder
n
Neither condition
Depression
Diabetes
Both conditions

Work loss days

Employed

Unemployed

4.5 (4.0–5.1)
13.2 (10.5–15.8)*
6.3 (4.0–8.7)
13.1 (4.9–21.3)

20,706
2.2 (2.0–2.4)
7.9 (6.3–9.4)*
3.5 (2.2–4.8)
23.4 (4.9–21.3)

9,316
6.5 (5.4–7.6)
33.2 (25.4–40.9)*
8.5 (5.1–11.8)
45.8 (25.2–66.3)*

Data are means (95% CI). Work loss days and disability bed days are adjusted for age, sex, race/ethnicity,
education, income, census region, BMI, and number of additional chronic conditions. Proportion of variance
(R2) explained by the models is as follows: work loss days ⫽ 3%, disability bed days (employed) ⫽ 5%, and
disability bed days (unemployed) ⫽ 10%. *Significant P values (means compared with neither condition and
adjusted for multiple post hoc comparisons with Bonferroni method).

that only the depression group differed
from neither condition among the employed, whereas the depression and both
condition groups differed from neither
condition among the unemployed.
Table 2 shows the adjusted odds of
extended (ⱖ7) work loss or disability bed
days by specific disorder. Individuals
with depression (odds ratio [OR] 3.08,
95% CI 2.56 –3.69), diabetes (1.50,
1.16 –1.91), or both conditions (3.25,
1.69 – 6.23) had increased odds of having
ⱖ7 work loss days compared with the reference group (individuals with neither
condition). Similar results were seen for
the adjusted odds of extended disability
bed days: depression (4.00, 3.45– 4.60),
diabetes (1.63, 1.36 –1.95), or both conditions (5.61, 3.62– 8.69).
CONCLUSIONS — This study shows
that coexisting depression in people with
diabetes is associated with significant increases in mean disability bed days, especially among the unemployed. In
addition, it shows that coexisting depression increases the odds of extended work
loss and extended disability bed days in
adults with diabetes. The results of this
study build on the findings of an earlier

study (12), which showed that coexisting
depression had synergistic effects on odds
of functional disability in people with diabetes. In combination, these studies
show that coexisting depression in people
with diabetes is associated with increased
disability burden and lost productivity.
Work loss and disability bed days
seem to capture different aspects of the
burden of disability. Although work loss
days capture the disability burden of only
those with employment, disability bed
days seem to capture the disability burden
for both employed and unemployed individuals. Estimates of disability bed days
stratified by employment (Table 2) status
showed that both employed and unemployed individuals had disability bed
days. However, the unemployed had significantly higher adjusted mean disability
bed days. This finding suggests that estimates of disability burden that include
both work loss and disability bed days are
likely to give a more comprehensive picture of the overall burden of disability for
any given condition. Limitations of this
study include the inability to directly attribute disability days to the specified disease categories, unavailability of reliable
data on chronic disease duration, disease

Table 2—Adjusted odds of extended (>7) work loss and disability bed days
Disorder

Work loss days*

Disability bed days†

n
Neither condition
Depression
Diabetes
Both conditions

2,299
1.00 (1.00–1.00)
3.08 (2.56–3.69)
1.50 (1.16–1.91)
3.25 (1.69–6.23)

2,776
1.00 (1.00–1.00)
4.00 (3.45–4.60)
1.63 (1.36–1.95)
5.61 (3.62–8.69)

Data are OR (95% CI). *Adjusted for age, sex, race/ethnicity, education, income, census region, BMI, and
number of additional chronic conditions; †Adjusted for age, sex, race/ethnicity, education, income, census
region, BMI, number of additional chronic conditions, and employment.
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severity, or comorbid psychiatric conditions, and inability to differentiate type 1
from type 2 diabetes.
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