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Abstract

Background: The economic burden of depression has been
documented, but the role of comorbid conditions is unclear.
Depression and comorbid pain are particularly common, are
associated with worse clinical outcomes and require different care
than ‘‘pure’’ depression. Does this comorbidity account for a large
share of the adverse social outcomes attributed to depression?

Aims of Study: We analyzed the relationship between depression
and comorbid pain, and labor market, financial, insurance and
disability outcomes among Americans aged 55-65.

Methods: Cross-sectional data were used from Wave 3 of the
Health and Retirement Survey, a nationally representative sample of
individuals aged 55-65 surveyed in 1996. Multivariate regression
analyses, controlling for socio-demographics and chronic health
conditions, estimated the associations between depression and pain,
and economic outcomes. Outcomes included: employment and
retirement status, household income, total medical expenditures,
government health insurance, social security, limitations in activities
of daily living (ADLs), and health limitations affecting work.
Primary explanatory variables included the presence of severe pain,
mild/moderate pain, or absence of pain, with or without depression.

Results: Compared to depression alone, depression and comorbid
pain was associated with worse labor market (non-employment,
retirement), financial (total medical expenditures), insurance
(government insurance, social security) and disability outcomes
(limitations in ADLs, health limitations affecting work), after
covariate adjustment (p � 0.01, except retirement with p < 0.1).
Findings were even more disparate as level of pain severity
increased. The simulated results showed that the magnitudes of the
adverse effects were attributed disproportionally to individuals with
comorbid pain and depression versus ‘‘pure’’ depression. Of those
with depression, 51% had comorbid pain. Yet, this subgroup of
depressed individuals accounted for 59% of those not employed,
61% of those with government health insurance, 79% of those with
limitations in ADLs, and 72% of those with health limitations
affecting work.

Discussion and Limitation: Depression with comorbid pain, not
depression alone was responsible for a large part of the higher
economic burden associated with depression. The study is limited
by self-reported measures of pain, depression, and outcomes. It is
cross-sectional and cannot identify causal effects of depression with
pain. These findings may not be generalizable to other age groups.
Implications for Health Care Provision and Use: The depressed
with comorbid pain appear to experience greater burden through
increased costs and worse functioning and may require different
management than those with depression alone. The depressed with
comorbid pain may benefit from treatment practices and guidelines
that address the duality of these conditions throughout the process
of care.
Implication for Health Policies: The depressed with comorbid pain
were more likely to receive government support than depression
alone. Given the central role of employer-sponsored health
insurance in the U.S., they may have worse access to health care
because they leave employment or retire earlier. With the evolving
state of Medicare, broad formulary access to mental health
treatments might be considered.
Implications for Further Research: Further research should focus
on causality of depression and comorbid pain on economic
outcomes. Depression research should consider the heterogeneity of
this disorder in outcomes assessment.

Received 18 November 2004; accepted 10 November 2005

Introduction

Depression has received much attention in recent decades,

partly as a consequence of research that has shown the

substantially strong adverse effects on functioning and

quality of life,1-5 and partly because a wider range of

effective treatments became available. Many economic

studies have analyzed the adverse economic outcomes of

depression,6-9 however there is substantial heterogeneity

among individuals with depression, raising the question

whether the adverse economic outcomes of depression are

concentrated among clinical subgroups, for example, those

with comorbid conditions. Clinical studies have shown that

depression with pain, a particularly common comorbidity, is

associated with far worse clinical outcomes than either

condition alone.10-14 In specific clinical samples, patients
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with depression and pain also had more functional limitations

and higher health-care utilization and costs than patients with

either pain or depression alone.12,15-17 Could it be that the

large economic burden of depression stems primarily from

this subgroup? Clinical studies rarely measure labor market

related outcomes. Clinical trials also poorly represent the

broad range of individuals with depression in the general

population. For example, individuals with chronic comorbid

conditions or those not seeking treatment are often excluded

from clinical trials. Despite a 50% increase in treatment rates

in the last 15 years, depression still goes untreated in the

majority of cases.18 There exist many health economics

studies on labor market and financial outcomes of depression

or other mental illness,19-28 but with few exceptions they do

not specifically consider the issue of comorbidities.29,30

In this study, we consider the interaction between

depression and pain, and analyze their associations with

labor market, financial, insurance and disability outcomes

among near elderly Americans. The presence of pain is

common among the depressed and complicates the

recognition and treatment of depression.31 Manifestations of

pain among depressed patients have been characterized as

frequently nonspecific complaints32,33 and were often

unrelated to a known organic disease process.34 The

significant public health concern depression with pain poses

extends to individuals experiencing these conditions later in

life. Although the prevalence of major depressive disorder

tends to decrease in those over age 60,18 the presence of

depressive symptoms and chronic pain are still high among

elderly patients.35-37

Methods

Data and Variables

This study used wave 3 (1996 round) of the Health and

Retirement Survey (HRS) with individuals aged 55-65. HRS

is a longitudinal national survey initiated in 1992 to track

national trends biennially in health and economic well-being

among retired and near-retired Americans. Individuals and

proxy respondents with missing depression and pain data

were excluded,* leaving a study sample of 7350 individuals

with an average age of about 60 years.

Wave 3 was chosen because it was the only time when two

depression measures were assessed. These measures included

the short form (8 items) of the Center for Epidemiologic

Studies Depression Scale (CES-D) and the Short Form

Composite International Diagnostic Interview (CIDI-

SF).38,40 The shortened CES-D ranges from 0 to 8 and asks

respondents to evaluate the following symptoms experienced

over the past seven days either all or most of the time:

depression, everything is an effort, sleep is restless, felt

alone, felt sad, could not get going, felt happy (reverse-

coded), and enjoyed life (reverse-coded). Sensitivity and

specificity analysis comparing short form, eight-item CES-D

of HRS to the full twenty-item CES-D used by another study

(i.e. National Longitudinal Survey of Mature Women)

showed that a cutoff point of 4 or higher has a sensitivity of

90.2 percent and specificity of 97.4 percent when compared

to the full, twenty-item CES-D with a cutoff of 16 or

higher.39 On the CIDI-SF, a cutoff point of 3 or more

symptoms on the zero to seven scale indicates a diagnosis of

clinical depression most comparable to the full CIDI.39,41 We

used the short form CES-D classification as our primary

measure and the CIDI-SF classification for sensitivity

analyses.

To measure pain status, respondents were asked whether or

not they often experienced pain without reference to physical

pathology (yes/no), and their degree of pain (mild, moderate,

or severe). Since our sensitivity analyses indicated that the

association of depression, pain and outcome variables was

different for severe pain compared to mild or moderate pain,

we categorized measure of pain into three levels: no pain,

mild/moderate pain, and severe pain.

The independent variable was constructed by combining

the dichotomous measure of depression with the 3-level

measure of pain deriving 6 mutually exclusive groups:

neither depression nor pain, depression only (no pain), mild/

moderate pain only (no depression), mild/moderate pain with

depression, severe pain only (no depression), severe pain

with depression.

To assess labor market, financial, insurance and disability

outcomes by the six groups, we examined the following self-

reported dependent variables:

(i) Labor market

a. Employment: not employed versus employed.

b. Retirement: retired versus not retired.

(ii) Financial

a. Annual household income: Sum (in nominal dollars)

of all income categories including earnings,

employer pension or annuity, government support

and transfers, and any other source.

b. Total medical expenditures: All costs (in nominal

dollars) for health care utilization over the previous

two years including hospitalizations, nursing home

stays, special facilities or services, and outpatient

care including physician and dentist visits.

(iii) Insurance

a. Governmental health insurance plan coverage:

Recipients of Medicare, Medicaid and VA/

CHAMPUS versus non-recipients.

b. Social Security: Recipients of social security earnings

(Old Age Survivor and Disability Insurance

(OASDI)) versus non-recipients.

(iv) Disability

a. Limitations in Activities of Daily Living (ADLs):

presence or absence of difficulties performing any of
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the five tasks including walking across a room,

bathing, eating, dressing, and getting in and out of

bed.

b. Health limitations affecting work: presence or absence

of impairments or health problems that limit the kind

or amount of paid work respondents could do.

Data Analytic Procedures

We descriptively compared the six groups across

sociodemographics, health conditions, and outcome

variables. Chi-square tests were conducted for categorical

variables and bivariate regressions were conducted for

continuous variables. All analyses were weighted by

sampling weights, if possible.

Multivariate regression analyses were then conducted to

adjust for observed confounding factors. Logistic regression

models were used for dichotomous outcome variables

(employment and retirement status, government health

insurance, social security, limitations in ADLs, health

limitations affecting work) and median regression models for

continuous outcome variables (annual household income and

total medical expenditures). Median regression is more

robust to outliers than ordinary least squares regression,

although it measures the median effects, not the mean.

Standard errors in logistic regression models were corrected

by the Huber/White/Sandwich’ robust variance estimators.

We treated neither depression nor pain as the reference group

and used 5 dummy variables to indicate each of the other five

groups as explanatory variables. Control variables included

socio-demographics including age (years), gender, ethnicity

(white vs. nonwhite), marital status (married or not),

education (years), smoking (currently smoking or not), and

number of persons in the household. We also included a

count of number of chronic health conditions (diabetes,

hypertension, cancer, stroke, heart disease, lung disease, and

arthritis) diagnosed by a doctor.

Our analyses specifically addressed differences between

‘‘pure’’ depression and depression with comorbid pain (mild/

moderate pain, or severe pain). Post hoc Wald tests were

used to test these contrasts. To illustrate the effects of

comorbid pain on depression, we provided predicted values

of outcomes by running simulations on the study sample for

four groups: neither depression nor pain, depression alone,

depression with mild/moderate pain, and depression with

severe pain. These predicted values were based on the

multivariate regressions models above, adjusting for socio-

demographics and physical health conditions; and were

weighted to be nationally representative.

To further illustrate the adverse effects of comorbid pain on

depression, we provided the prevalence of comorbid pain

(mild/moderate pain or severe pain) among the depressed;

and calculated the share of comorbid pain on some adverse

economic outcomes attributed to depression, adjusting for

socio demographics and chronic health conditions. These

outcomes included non-employment, government health

insurance, limitations in ADLs, and health limitations

affecting work. All these values were weighted to be

nationally representative.

Results

Descriptive Statistics

The results of the descriptive analyses are reported in

Table 1. There were 7,350 individuals in the study sample,

among which 5,239 (72.3%) had neither depression nor pain,

459 (5.7%) had depression only, 1042 (14.5%) had mild/

moderate pain only, 382 (4.8%) had depression and mild/

moderate pain, 124 (1.5%) had severe pain only, and 104

(1.2%) had depression and severe pain.

Relative to those with neither condition or those with

depression alone, individuals with depression and comorbid

pain univariately reported worse outcomes (all p � 0.01).

However, there also were large differences in the social-

demographics and chronic health conditions across the six

groups. Individuals with depression and comorbid pain were

most likely to be female, nonwhite, smokers, unmarried,

have less education, and have more chronic health

conditions.

Main Results

As shown in Table 2 and Table 3, depression with comorbid

pain (either mild/moderate pain or severe pain) was strongly

associated with the worse labor market, financial, insurance

and disability outcomes compared to neither condition, after

adjusting for socio demographics and chronic health

conditions (p < 0.01 in each model except p ¼ 0.03 for

depression and severe pain on retirement, p ¼ 0.22 for

depression and severe pain on household income).

Depression with comorbid pain fared worse than depression

alone in all adjusted models (at p < 0.01) except for

nonsignificant differences in outcomes of retirement and

annual household income. Compared to depression with

mild/moderate pain, depression with severe pain was

associated with higher rates of non-employment (p < 0.05),

limitations in ADLs (p < 0.01), and total medical

expenditures (p < 0.01).

Table 4 showed predicted values of outcomes of

depression with comorbid pain (either mild/moderate pain or

severe pain) in comparison with depression alone and neither

condition. The predicted probability of non-employment was

highest in the depression with severe pain group relative to

depression alone (72.1% vs. 44.1%; �2 ¼ 19.77, df ¼ 1, p <

0.01) and depression with mild/moderate pain (72.1% vs

58.6%; �2 ¼ 4.28, df ¼ 1, p < 0.05). Depression with mild/

moderate pain also significantly increased the risk of non-

employment compared to depression alone (58.6% vs.

44.1%; �2 ¼ 18.07, df ¼ 1, p < 0.01). Depression with

severe pain (34.9%; �2 ¼ 3.69, df ¼ 1, p ¼ 0.05) and

depression with mild/moderate pain (32.2%; �2 ¼ 3.29, df ¼
1, p ¼ 0.07) marginally increased the likelihood to be retired

compared to depression alone (26.6%), but the magnitudes of

differences were not substantially large.

Depression and severe pain was associated with the highest

medical expenditures (median ¼ $6142), relative to

depression alone (median ¼ $2054; �2 ¼ 223.43, df ¼ 1, p <

LABOR MARKET, FINANCIAL, INSURANCE AND DISABILITY OUTCOMES AMONG NEAR ELDERLY AMERICANS WITH DEPRESSION AND PAIN 221

Copyright g 2005 ICMPE J Ment Health Policy Econ 8, 219-228 (2005)



222 H. TIAN ET AL.

Copyright g 2005 ICMPE J Ment Health Policy Econ 8, 219-228 (2005)

T
ab
le
1
.
C
h
ar
ac
te
ri
st
ic
s
o
f
N
ea
r
E
ld
er
ly

A
m
er
ic
an
s
in

H
ea
lt
h
an
d
R
et
ir
em

en
t
S
u
rv
ey

W
av
e
3
(1
9
9
6
),
b
y
D
ep
re
ss
io
n
an
d
P
ai
n
S
ta
tu
s

V
ar
ia
b
le
s

W
h
o
le

S
am

p
le

N
ei
th
er

D
ep
re
ss
io
n

n
o
r
p
ai
n

D
ep
re
ss
io
n
o
n
ly

M
il
d
/m

o
d
er
at
e

p
ai
n
o
n
ly

D
ep
re
ss
io
n
an
d

m
il
d
/m

o
d
er
at
e

p
ai
n

S
ev
er
e
p
ai
n
o
n
ly

D
ep
re
ss
io
n
an
d

se
v
er
e
p
ai
n

(N
¼

7
,3
5
0
)*

(N
¼

5
,2
3
9
)

(N
¼

4
5
9
)

(N
¼

1
,0
4
2
)

(N
¼

3
8
2
)

(N
¼

1
2
4
)

(N
¼

1
0
4
)

(1
0
0
%
)*

(7
2
.3
%
)

(5
.7
%
)

(1
4
.5
%
)

(4
.8
%
)

(1
.5
%
)

(1
.2
%
)

O
u
tc
o
m
e
V
ar
ia
b
le
s

N
o
t
em

p
lo
y
ed

(%
)*
*
*

4
2
.2

3
6
.7

4
8
.8

5
1
.7

6
9
.5

6
8
.4

8
2
.5

R
et
ir
ed

(%
)*
*
*

2
7
.3

2
4
.8

2
7
.6

3
4
.0

3
7
.5

3
9
.8

4
3
.0

M
ed
ia
n
h
o
u
se
h
o
ld

in
co
m
e
($
)1
*
*
*

3
4
8
7
9

3
9
0
6
6

2
1
9
1
7

3
1
0
8
9

1
5
9
3
9

2
1
1
2
4

1
2
2
7
9

M
ed
ia
n
M
ed
ic
al
E
x
p
en
d
it
u
re
s
($
)2
*
*
*

1
7
8
8

1
5
2
0

1
5
7
4

3
7
1
1

4
4
7
1

4
4
7
1

7
1
5
4

G
o
v
er
n
m
en
ta
l
h
ea
lt
h
in
su
ra
n
ce

(%
)*
*
*

1
8
.8

1
4
.3

2
3
.1

2
7
.8

3
9
.6

3
6
.6

5
4
.8

R
ec
ei
v
e
S
o
ci
al
S
ec
u
ri
ty

(%
)*
*
*

2
7
.8

2
4
.2

3
1
.4

3
5
.1

4
3
.6

4
7
.1

5
6
.8

L
im

it
at
io
n
s
in

A
D
L
s
(%

)*
*
*

1
0
.1

3
.1

1
0
.7

2
4
.3

4
6
.5

4
4
.9

6
4
.6

H
ea
lt
h
L
im

it
at
io
n
s
af
fe
ct
in
g
w
o
rk

(%
)*
*
*

2
5
.2

1
3
.9

2
9
.0

5
3
.7

7
7
.4

6
6
.2

8
2
.5

O
th
er

S
o
ci
o
-d
em

o
g
ra
p
h
ic
V
ar
ia
b
le
s

M
ea
n
A
g
e
(y
ea
rs
)*
*
*

(S
D
)

5
9
.8

(0
.0
4
)

5
9
.9

(0
.0
5
)

5
9
.7

(0
.1
5
)

5
9
.8

(0
.1
0
)

5
9
.5

(0
.1
7
)

5
9
.8

(0
.2
8
)

5
9
.4

(0
.3
1
)

F
em

al
e
(%

)*
*
*

5
6
.0

5
2
.7

6
5
.1

6
0
.8

7
1
.7

7
0
.3

6
9
.2

N
o
n
-W

h
it
e
(%

)*
*
*

1
3
.4

1
2
.9

1
8
.3

1
0
.1

1
6
.4

2
1
.8

3
6
.9

M
ar
ri
ed

(%
)*
*
*

7
5
.7

7
8
.3

6
0
.8

7
5
.8

5
7
.5

7
1
.8

6
3
.5

E
d
u
ca
ti
o
n
(y
ea
rs
)*
*
*

(S
D
)

1
2
.5

(0
.0
3
)

1
2
.8

(0
.0
4
)

1
1
.3

(0
.1
6
)

1
2
.3

(0
.0
9
)

1
0
.8

(0
.1
6
)

1
1
.4

(0
.3
0
)

9
.7

(0
.3
5
)

S
m
o
k
in
g
(%

)a
*
*
*

2
1
.3

1
9
.8

2
7
.5

2
1
.7

3
2
.5

2
3
.5

3
3
.2

M
ea
n
N
u
m
b
er

o
f
p
er
so
n
s
in

H
o
u
se
h
o
ld

(S
D
)

2
.4

(0
.0
1
)

2
.4

(0
.0
2
)

2
.3

(0
.0
6
)

2
.3

(0
.0
3
)

2
.3

(0
.0
7
)

2
.4

(0
.0
9
)

2
.6

(0
.1
3
)

H
ea
lt
h
V
ar
ia
b
le
s

M
ea
n
N
u
m
b
er

o
f
ch
ro
n
ic
h
ea
lt
h
co
n
d
it
io
n
s

(S
D
)*
*
*

1
.1

(0
.0
2
)

1
.1

(0
.0
2
)

1
.7

(0
.0
7
)

2
.0

(0
.0
4
)

2
.8

(0
.0
8
)

2
.1

(0
.1
2
)

3
.1

(0
.1
8
)

N
o
te
:
w
e
re
p
o
rt
m
ea
n
an
d
st
an
d
ar
d
d
ev
ia
ti
o
n
(i
n
p
ar
en
th
es
is
)
fo
r
co
n
ti
n
u
o
u
s
v
ar
ia
b
le
s,
an
d
p
er
ce
n
ta
g
e
fo
r
ca
te
g
o
ri
ca
l
v
ar
ia
b
le
s.
*
*
*
p
<
0
.0
1
,
*
*
p
<
0
.0
5
*
p
<
0
.1
.

*
N
u
m
b
er

o
f
o
b
se
rv
at
io
n
s
an
d
co
rr
es
p
o
n
d
in
g
p
er
ce
n
ta
g
e
(w

ei
g
h
te
d
).

1
R
an
g
e
o
f
an
n
u
al
h
o
u
se
h
o
ld

in
co
m
e
is
fr
o
m

$
0
to

$
2
,8
3
0
,2
0
3
.

2
R
an
g
e
o
f
to
ta
l
m
ed
ic
al
ex
p
en
d
it
u
re
s
is
fr
o
m

$
0
to

$
8
9
4
,2
0
0
.

a
B
as
ed

o
n
7
0
7
8
o
b
se
rv
at
io
n
s
(2
7
2
ar
e
m
is
si
n
g
sm

o
k
in
g
st
at
u
s)
.



0.01) and depression with mild/moderate pain (median ¼
$3817; �2 ¼ 70.82, df ¼ 1, p < 0.01). Depression with mild/

moderate pain also had higher medical expenditures

compared to depression alone (�2 ¼ 101.19, df ¼ 1, p <

0.01). However, the association of depression with comorbid

pain (mild/moderate or severe) and annual household income

was not statistically different from depression alone.

The depression with severe pain group had a higher

probability of being covered by government health insurance

(34.7% vs. 19.3%; �2 ¼ 11.83, df ¼ 1, p<0.01) and

receiving social security (44.7% vs 29.5%; �2 ¼ 7.02, df ¼
1, p < 0.01) than depression alone. Likewise, depression with

mild/moderate pain was worse than depression alone on these

outcomes (28.2% vs. 19.3% for governmental health

insurance; �2 ¼ 12.96, df ¼ 1, p < 0.01; and 37.2% vs

29.5% for social security; �2 ¼ 10.40, df ¼ 1, p < 0.01).

The depression with severe pain group was significantly

associated with greater limitations in ADLs relative to

depression alone (43.6% vs. 9.4%; �2 ¼ 62.58, df ¼ 1, p <

0.01), and relative to depression with mild/moderate pain

(43.6% vs. 30.7%; �2 ¼ 5.38, df ¼ 1, p ¼ 0.02). Depression

with mild/moderate pain also was associated with higher

probabilities of limitations in ADLs compared depression

alone (30.7% vs. 9.4%; �2 ¼ 73.44, df ¼ 1, p < 0.01).

Depression with severe pain (56.9% vs. 23.0%; �2 ¼ 29.28,

df ¼ 1, p < 0.01) and depression with mild/moderate pain

(56.6% vs. 23.0%; �2 ¼ 95.16, df ¼ 1, p < 0.01) had higher

probabilities of reporting health limitations affecting work

compared to depression alone.

Finally, Figure 1 illustrated the prevalence of mild/
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Table 2. Multivariate Estimates of Dichotomous Outcomes (Logistic Regression Models)*

Not

Employed

Retired Government

Health

Insurance

Receive

Social

Security

Limitations

in ADLs

Health

limitations

affecting work

Depression only 1.281,2

(0.02)

1.07a,o

(0.56)

1.261,2

(0.07)

1.391,2

(0.02)

2.711,2

(0.00)

1.561,2

(0.00)

Mild/moderate pain only 1.54

(0.00)

1.41

(0.00)

1.85

(0.00)

1.76

(0.00)

7.21

(0.00)

5.22

(0.00)

Depression and

Mild/moderate Pain

2.553

(0.00)

1.47

(0.00)

2.23

(0.00)

2.38

(0.00)

13.33

(0.00)

9.18

(0.00)

Severe Pain only 2.94

(0.00)

1.77

(0.00)

2.87

(0.00)

3.43

(0.00)

18.8

(0.00)

8.38

(0.00)

Depression and Severe Pain 5.12

(0.00)

1.69

(0.03)

3.17

(0.00)

3.91

(0.00)

24.7

(0.00)

9.29

(0.00)

Age 1.19

(0.00)

1.28

(0.00)

1.19

(0.00)

1.64

(0.00)

1.04

(0.00)

1.01

(0.29)

Female 2.05

(0.00)

1.00

(0.96)

.72

(0.00)

1.12

(0.09)

0.76

(0.00)

0.76

(0.00)

Nonwhite 1.04

(0.49)

1.15

(0.06)

1.58

(0.00)

1.15

(0.12)

1.54

(0.00)

1.18

(0.05)

Married 1.32

(0.00)

1.16

(0.05)

.59

(0.00)

.76

(0.00)

.74

(0.00)

.80

(0.00)

Education 0.91

(0.00)

1.00

(0.98)

.93

(0.00)

.92

(0.00)

.90

(0.00)

.91

(0.00)

Smoking 1.15

(0.03)

1.15

(0.05)

1.27

(0.00)

1.14

(0.11)

1.10

(0.35)

1.31

(0.00)

Smoking_missing 1.58

(0.03)

2.11

(0.00)

1.13

(0.42)

1.63

(0.00)

0.96

(0.84)

1.63

(0.00)

Number of persons

in the Household

0.96

(0.06)

.89

(0.00)

1.03

(0.34)

1.00

(0.99)

1.00

(0.92)

.93

(0.02)

Number of chronic

health conditions

1.33

(0.00)

1.26

(0.00)

1.43

(0.00)

1.36

(0.00)

1.49

(0.00)

1.95

(0.00)

* ‘‘No depression or pain’’ is the reference group for all analyses. Estimates of odds ratio and correspondent p-values (in the bracket) are reported.
1 Difference between depression with mild/moderate pain and depression only is statistically significant at p < 0.01.
2 Difference between depression with severe pain and depression only is statistically significant at p < 0.01.
3 Difference between depression with severe pain and depression with mild/moderate pain is statistically significant at p < 0.05.
a Difference between depression with mild/moderate pain and depression only is statistically significant at p < 0.1.
o Difference between depression with severe pain and depression only is statistically significant at p < 0.1.
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Table 3. Multivariate Estimates of Continuous Outcomes (Median Regression Models)*

Annual Household

Income

Medical Expenditure in the past two years

Depression only �2765

(0.04)

�871,2

(0.48)

Mild/moderate pain only �2758

(0.00)

1210

(0.00)

Depression and Mild/moderate Pain �5770

(0.01)

1676

(0.00)

Severe Pain only �8342

(0.00)

1624

(0.00)

Depression and Severe Pain �3332

(0.22)

40013

(0.00)

Age �977

(0.00)

�0

(0.98)

Female �7005

(0.00)

28

(0.64)

Nonwhite �5781

(0.00)

�86

(.27)

Married 16679

(0.00)

148

(0.04)

Education 3316

(0.00)

85

(0.00)

Smoking �3468

(0.00)

�209

(0.00)

Smoking_missing �3239

(0.00)

3

(0.98)

Number of persons in the Household 601

(0.03)

�13

(0.64)

Number of chronic health conditions �1622

(0.00)

1066

(0.00)

* ‘‘No depression or pain’’ is the reference group for all analyses. Estimates of coefficients and correspondent p-values (in the bracket) are reported.
1 Difference between depression with mild/moderate pain and depression only is statistically significant at p < 0.01.
2 Difference between depression with severe pain and depression only is statistically significant at p < 0.01.
3 Difference between depression with severe pain and depression with mild/moderate pain is statistically significant at p < 0.05.

Table 4. Predicted Values of Outcomes across Depression/Pain Subgroups in HRS, 1996

Neither

Depression

Nor Pain

Depression Only Depression with

Mild/moderate Pain

Depression with

Severe Pain

Not Employed (%){1,2,3 39.0 44.1 58.6 72.1

Retired (%){ao 25.4 26.6 32.2 34.9

Median Annual Household Income ($)* 40460 37695 34691 37128

Median Medical Expenditure ($)*1,2,3 2141 2054 3817 6142

Covered by Government Health Insurance

(%){1,2
16.3 19.3 28.2 34.7

Receive Social Security (%){1,2 25.2 29.5 37.2 44.7

Limitations in ADLs (%){1,2,3 3.9 9.4 30.7 43.6

Health limitations affecting work (%){1,2 17.1 23.0 56.6 56.9

{ Predicted probabilities of outcomes across depression/pain subgroups, based on multivariate regression logistic regression of table 2.

* Estimated values of outcomes across depression/pain subgroups, based on multivariate median regressions of table 3.
1 Difference between depression with mild/moderate pain and depression only is statistically significant at p < 0.01.
2 Difference between depression with severe pain and depression only is statistically significant at p < 0.01.
3 Difference between depression with severe pain and depression with mild/moderate pain is statistically significant at p < 0.05.
a Difference between depression with mild/moderate pain and depression only is statistically significant at p < 0.1.
o Difference between depression with severe pain and depression only is statistically significant at p < 0.1.
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moderate pain and severe pain among the depressed;

Figure 2, Figure 3, Figure 4 and Figure 5 illustrated the

share of comorbid pain (mild/moderated pain, or severe pain)

among the depressed on outcomes including non-

employment, government health insurance, limitations in

ADLs, and health limitations affecting work, respectively.

Half of the near elderly Americans of individuals who had

depression also had comorbid pain (51%). Among those with

depression, the depression with pain group accounted for 3/5

of those who were not employed (59%), 3/5 of those with

government health insurance (61%), 4/5 of those with

limitations in ADLs (79%), and 3/4 of those with health

limitations affecting work (72%). The effect of ‘‘pure’’

depression is relatively smaller. In addition, although severe

pain only accounted for a small portion among the depressed

(10%), their relative adverse effects were large. They

accounted for 14% of the depressed who were not employed,

14% of those with government health insurance, 20% of

those with limitations in ADLs, and 14% of those with health

limitations affecting work.

Sensitivity Analysis

Using CIDI-SF to measure depression gave very similar

results (data not shown), except that the association of

depression with pain was slightly stronger for some

outcomes (i.e. government health insurance, social security).

This indicated that our results were robust to the measure of

depression.

Discussion

This study compared the associations of depression and

comorbid pain versus depression alone or neither condition

on labor market, financial, insurance, and disability

outcomes in a nationally representative cross-section of near

elderly Americans. Depression with comorbid pain was

associated with worse outcomes compared to depression

alone or neither condition, after controlling for socio-

demographics and other chronic health conditions. The

simulated results showed that magnitudes of the adverse

effects of comorbid pain on depression were substantial. The

study suggests that individuals with depression were not

homogenous. The effect of depression might be

overestimated without considering the effect of comorbid

pain and programs focused on depression in general may not

achieve policy goal for the depressed with comorbid pain.

Furthermore, our study found that although severe pain only

account for a small portion in the depressed, it is associated

with worst social outcomes and its relative adverse effect

should not be ignored.

Although the economic burden of depression has been well

documented, data and studies on the social costs of

depression and comorbid pain are rare. Existing studies are

limited to claims data or patient data from selected employers

or practices.29 Our study enriched the literature by

simultaneously studying the association between depression

and comorbid pain, and labor market, financial, insurance

and disability outcomes in nationally representative survey

data. Numerous studies have examined the economical and

disability outcomes of depression, however our study

demonstrated that depression with comorbid pain, not just

‘‘pure’’ depression, might especially drive these adverse

outcomes.

The study also demonstrated that near elderly Americans

with depression and comorbid pain were particularly

vulnerable. They were at a higher risk of disability and the

negative influences disability may have on household

income. Since depression with pain was negatively

associated with employment and therefore employment-

based insurance, these individuals may have reduced access

to care. With limited household income, near elderly

Americans with depression and comorbid pain may be more

likely to find health care unaffordable before they make the

transition into Medicare. This, in turn, leads to even greater

progression of worsening health status for them.42,43

Worse economic and disability outcomes and large social

costs conversely imply a high economic return for policies

that aid in the identification and treatment of depression and

comorbid pain. Our data were collected through interviews

and self-report of pain, which may reflect symptoms, but not

necessarily physical pathology. In fact, symptoms like pain,

stiffness, lack of energy, cramps account for more than half

of outpatient encounters in the United States and more than a

third of such symptoms lack an adequate physical

explanation, but these symptoms increase health care costs

and remain an obvious source of ill health.44,45 Although

pain is often measured broadly in research, treatment data

usually focuses on a specific condition. This makes

application of evidence based medicine challenging. Despite

the high percentage of depressed patients that present soley

with unexplained pain, there is little data about the best

practices for treating this population.31,46 Most current

studies focus on treating one condition in the presence of

another, and some also suggest treating both conditions will

improve overall outcomes.31,47,48 Although our study

provided no information on the adequacy of care for

depression and pain, it suggested that public health and

policy should target clinical practice guidelines for

depression and pain and identify more adequate and efficient

care (either pain management, depression management, or

both). Our study on the other hand suggested that reduced

access to care due to loss of insurance and poor economic

situation is a probable reason for some patients with

depression and pain to have lack of care or inadequate care.

With the evolving state of Medicare (particularly its

Medicare Modernization Act provisions) and in Medicaid

with states that have mental health exemptions for

psychotropic drugs, broad formulary access to mental health

treatments might be considered. Attempts to improve the

quality of health coverage on these government health

insurance plans and social security programs may be very

beneficial for some of those who are eligible.
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Limitations

Though this study expands knowledge on the association of

depression and pain, our indicators of depression and pain

were based on self-reported subjective measures. Previous

literature suggested that subjective measures of health may

biases estimates in both directions.49 The lack of

comparability of subjective depression or pain across

respondents is likely to underestimate their effects on labor

market outcomes due to measurement error. The problem is

heightened when continuous variables, such as depression

and pain, are categorized into dichotomous variables. The

endogeneity of self-reported depression and pain (for

example, individual may mention depression or pain to

rationalize their not working or retirement behavior) will

overestimate estimates. Though there is a tendency to cancel

out the opposite directions of biases, this study does not

quantify the real direction and magnitude of biases. Biases in

our estimations of depression or pain on outcomes may also

lead to biases on coefficients of other variables that were

correlated with depression or pain.

Another limitation of the study relates to endogeneity

inherent in cross-sectional studies. We studied effects of

depression and pain on outcomes, however these outcomes

might also have effect on depression and pain. Our study did

not address the potential reverse causality issue.

Additionally, there may exist other unmeasured variables that

were correlated with depression, pain and outcomes that were

not included in the analyses. For example, we were unable to

control for personality traits. If individuals predisposed to

depressive episodes have negative preference for labor

participation, then our estimates for depression on labor

market outcomes would be overestimated. Similar arguments

may apply to other variables as unmeasured education, life

circumstances, economic environment and so on. Finally, the

study was limited in the age range as the HRS Wave 3 only

includes primary respondents between the ages of 55 to 65.

The results may not be generalizable to other age groups.

Despite these limitations, depression with pain, not

depression alone may be responsible for a large part of the

higher economic burden associated with depression.

Depressed patients with pain may benefit from educational

and treatment practices that acknowledge both depressive

and painful symptoms.
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