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Background. Although depression appears to decrease in late life, this could be due to misattribution of depressive
symptom to physical disorders that increase in late life.

Method. We studied age differences in major depressive episodes (MDE) in the National Comorbidity Survey
Replication, a national survey of the US household population. DSM-IV MDE was defined without organic exclusions
or diagnostic hierarchy rules to facilitate analysis of co-morbidity. Physical disorders were assessed with a standard
chronic conditions checklist and mental disorders with the WHO Composite International Diagnostic Interview
(CIDI) version 3.0.

Results. Lifetime and recent DSM-IV/CIDI MDE were significantly less prevalent among respondents aged >65
years than among younger adults. Recent episode severity, but not duration, was also lower among the elderly.
Despite prevalence of mental disorders decreasing with age, co-morbidity of hierarchy-free MDE with these
disorders was either highest among the elderly or unrelated to age. Co-morbidity of MDE with physical disorders, in
comparison, generally decreased with age despite prevalence of co-morbid physical disorders usually increasing.
Somewhat more than half of respondents with 12-month MDE received past-year treatment, but the percentage in
treatment was lowest and most concentrated in the general medical sector among the elderly.

Conclusions. Given that physical disorders increase with age independent of depression, their lower associations
with MDE in old age argue that causal effects of physical disorders on MDE weaken in old age. This result argues
against the suggestion that the low estimated prevalence of MDE among the elderly is due to increased confounding
with physical disorders.
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Introduction interpretations is weak (Ernst & Angst, 1995), leading
some commentators to conclude that the low esti-
mated prevalence of depression among the elderly is
genuine (Blazer & Hybels, 2005).

One issue that complicates analysis of late-life de-

Community surveys consistently find that elderly
people have much less clinical depression than
younger people (Jorm, 2000; Blazer & Hybels, 2005). A
number of explanations have been proposed for this

finding, most focusing on the possibility that de- pression is that many physical disorders become in-

creasingly prevalent in old age, making boundaries
with depression sometimes unclear and raising the
possibility that depression is underestimated because
it is confused with the symptoms of physical disorders
(Drayer et al. 2005). This issue is complicated by the
fact that some somatic disorders that increase with age
can induce depression (Salaycik et al. 2007; Bremmer
et al. 2008) while late-life depression can increase risk
of some physical disorders (Bremmer ef al. 2007;
Petronijevic et al. 2008).

In an effort to shed light on the possible age-related

pression is underestimated among the elderly. Sug-
gested biases include age-related differentials in recall,
mortality, selection out of the household population
into nursing homes, willingness to participate in
surveys and willingness to admit psychiatric symp-
toms in interviews (Snowdon, 1997; Schoevers et al.
2009). However, evidence for these methodological
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underestimation of depression in epidemiological
studies due to confounding with physical disorders,
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we analysed age-related changes in associations of
physical disorders with Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
major depressive episodes (MDE) in the National
Comorbidity Survey Replication (NCS-R) (Kessler &
Merikangas, 2004). Parallel analysis was carried out
with co-morbidity between MDE and other DSM-IV
mental disorders to determine if the patterns for
physical disorders are unique or the same as for men-
tal disorders. MDE was defined without either organic
exclusions or diagnostic hierarchy rules to facilitate
investigation of co-morbidity. Our primary aims were
to see if the estimated prevalence of MDE declines
with age and to evaluate the extent to which co-
morbidity of MDE with other disorders changes with
age. In studying co-morbidity, we focused on associ-
ations rather than conditional prevalence, as data on
age-related changes in prevalence exist (Blazer et al.
1987; Kennedy et al. 1990) but not data on age-related
changes in associations. An examination of these as-
sociations is of interest because we would expect them
to increase with age if the assessment of MDE is con-
founded by physical disorders.

As a preliminary to the analysis of co-morbidity, we
examined basic MDE prevalence by age to show that
an inverse age-MDE relationship does, in fact, exist in
the NCS-R. We then examined age differences in the
ratios of recent (30-day and 12-month) to lifetime
prevalence, expecting that recall bias would produce
higher ratios among elderly than younger respondents
whereas substantive patterns would produce the op-
posite pattern. We also investigated whether MDE
age-of-onset (AOO) distributions differ by age, ex-
pecting that recall bias would result in these distri-
butions being skewed more to the right among older
than younger respondents. We then compared age-
related differences in median numbers of lifetime
MDE episodes among respondents with a history of
MDE, expecting that recall bias would result in these
values not increasing with age in a substantively
plausible way. We then examined age differences in
the persistence and severity of 12-month MDE, which
we assumed would be less influenced by recall bias
than data on lifetime MDE. We are unaware of any
previous attempt to investigate these specifications in
the context of an analysis of co-morbidity between
MDE and other disorders.

Method
Sample

The NCS-R was a face-to-face household survey con-
ducted between February 2001 and December 2002
in a nationally representative sample of the US adult
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(aged >18 years) household population. The response
rate was 73.0 %. The interview was in two parts. Part I,
administered to all 9282 respondents, assessed core
DSM-IV mental disorders. Part II, administered to all
part I respondents who screened positive for any partI
disorder (n=4235) plus a probability subsample of
other part I respondents (n =1457), assessed additional
disorders and correlates. The part I sample was
weighted to adjust for differential probabilities of selec-
tion. The part II sample was additionally weighted
to adjust for the undersampling of respondents with
no part I disorder. A final post-stratification weight
was used to match the part II sample with the 2000
Census on a variety of sociodemographic and geo-
graphic variables. NCS-R sampling, field and weight-
ing procedures are discussed in more detail elsewhere
(Kessler et al. 2004).

Measures
Mental disorders

DSM-IV mental disorders were assessed with version
3.0 of the World Health Organization (WHO) Com-
posite International Diagnostic Interview (CIDI)
(Kessler & Ustiin, 2004), a fully structured lay-
administered interview that generates diagnoses for
common mental disorders. The disorders considered
in addition to MDE are other mood disorders (dys-
thymic disorder, bipolar disorder), anxiety disorders
(generalized anxiety disorder, panic disorder, agora-
phobia without panic disorder, specific phobia, social
phobia, post-traumatic stress disorder, adult separ-
ation anxiety disorder), intermittent explosive dis-
order and substance disorders (alcohol and drug
abuse with and without dependence). Good concord-
ance was found between CIDI diagnoses and blinded
clinical assessments in an NCS-R clinical reappraisal
study (Haro et al. 2006). All disorders were defined
without organic exclusions and without diagnostic
hierarchy rules for purposes of the current report in
order to facilitate analysis of co-morbidity.

We examined information about MDE course by
analysing retrospectively reported CIDI data on AOO,
number of lifetime episodes, and, among 12-month
cases, number of weeks in episode in the past 12
months. Clinical severity was assessed among 12-
month cases using the Quick Inventory of Depressive
Symptoms Self-Report (QIDS) (Rush et al. 2003),
a validated measure of depression clinical severity.
Standard QIDS cut-points were used to define epi-
sodes as severe (including original QIDS ratings of
very severe), moderate, mild, or not clinically signifi-
cant. Role impairment among 12-month cases was
assessed with the Sheehan Disability Scales (Leon et al.
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1997), a validated disorder-specific measure of role
impairment. Respondents were asked to rate separ-
ately how much these symptoms interfered with home
management, work, social life and personal relation-
ships using a 0-10 visual analogue scale of none (0),
mild (1-3), moderate (4-6), severe (7-9) and very sev-
ere (10). Severe and very severe were combined and
we focused on the role domain with the highest im-
pairment. Respondents with 12-month MDE were
also asked to estimate the number of days out of 365 in
the past year they were totally unable to work or carry
out their other usual activities because of their
depression.

Co-morbid physical disorders

Physical disorders were assessed with a chronic con-
ditions checklist based on the list in the US National
Health Interview Survey (Schoenborn et al. 2003). Such
checklists are widely used in epidemiological studies
and yield more accurate reports than estimates de-
rived from open-ended questions (Knight et al. 2001).
Methodological studies have documented good con-
cordance between checklist condition reports and
medical records (Edwards et al. 1994 ; Baker et al. 2001;
Revicki et al. 2004). The prevalence estimates of these
conditions in the NCS-R are in accordance with those
in other large-scale community surveys (Schoenborn
et al. 2003). Five broad classes of physical disorders
are considered: cardiovascular (heart attack, hyper-
tension, other heart disease, stroke), musculoskeletal
(arthritis/rheumatism, chronic back/neck problems),
respiratory (seasonal allergies, asthma, other chronic
lung disease such as chronic obstructive pulmonary
disease and tuberculosis), pain conditions (frequent/
severe headaches, other chronic pain conditions) and
other disorders (cancer, diabetes, ulcers). Only dis-
orders present in the past 12 months are considered.

Depression treatment

Treatment was assessed by asking respondents about
treatment in the past 12 months for any problem with
emotions, nerves or substance use by a psychiatrist,
other mental health professional (e.g. clinical psy-
chologist, psychiatric social worker), general medical
(GM) provider, human services professional (e.g. re-
ligious counselor, social worker in a social services
agency) and in the complementary alternative medi-
cine (CAM) sector (either a self-help group or treat-
ment by a CAM professional). We examine treatment
separately in the specialty (psychiatrist or other
mental health professional), GM, healthcare (either
specialty or GM), human services and CAM sectors.
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Analysis methods

Age differences in prevalence, course, severity and
treatment of MDE were examined using cross-
tabulations and mean comparisons across age groups.
Multiple regression analysis was used to study co-
morbidity between MDE and other disorders. Both
linear and logistic link functions (Hosmer &
Lemeshow, 2001) were used in parallel to estimate the
regression equations because these approaches some-
times yield different results due to their differing
assumptions about functional form of associations
(difference in prevalence of co-morbid disorders
in linear regression and relative odds of co-morbid
disorders in logistic regression). All regression
equations were estimated separately in four age
groups (18-34 years, 3549 years, 50-64 years and
=65 years) and the total sample controlling for sex,
education and marital status. The total-sample
equations also included dummy predictor variables
for age groups and interactions of the other predictors
with these age group dummies. Wald y? tests (logistic)
and F tests (linear regression) were used to evaluate
the significance of interactions. We also evaluated
whether the conditional prevalence of co-morbid dis-
orders among people with MDE varies with age, again
using Wald y* tests and F tests. Logistic regression
equations were also used to study sociodemographic
correlates of MDE and patterns of treatment for MDE.
Because the NCS-R data are weighted and clustered,
the Taylor series linearization method (Wolter, 1985)
implemented in the SUDAAN software system (Research
Triangle Institute, USA; 2002) was used to estimate
statistical significance. Significance was consistently
evaluated using 0.05-level two-sided tests.

Results
Prevalence estimates

The estimated lifetime prevalence of MDE in the total
sample is 19.2% (Table 1). This estimate varies sig-
nificantly across the four age groups considered here
[%%(3)=70.4, p<0.001] due to a much lower estimated
prevalence among respondents in the oldest age group
(=65 years; 9.8%) than in younger age groups (18-34
years, 35-49 years and 50-64 years; 19.4-22.7%). The
same general pattern holds for 12-month and 30-day
prevalence estimates (8.3 % and 3.1 %, respectively) in
the total sample, where estimates vary significantly
across the age groups [¢*(3) =46.9-103.5, p <0.001] due
largely to much lower prevalence estimates among
respondents aged >65 years (2.6% and 1.0%, re-
spectively) than in younger age groups (7.7-10.4 % and
3.0-3.7%, respectively). Very similar age differences
are obtained separately for women and men despite
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Table 1. Thirty-day, 12-month and lifetime prevalence estimates of DSM-1V/CIDI MDE by age and sex

Age groups (years) Age
difference:
All ages 18-34 3549 50-64 =65 2’(3)
I. Total
30-day 3.1(0.2) 3.7 (0.3) 3.7(0.3) 3.0 (04) 1.0 (0.3) 46.9*
12-month 8.3(0.3) 10.4 (0.5) 9.4 (0.5) 7.7 (0.7) 2.6 (0.4) 103.5%
Lifetime 19.2 (0.5) 19.4 (0.8) 22.7 (0.9) 20.7 (1.2) 9.8 (0.9) 70.4*
n 9282 3033 2865 1922 1461
II. Females
30-day 3.9(0.2) 5.0 (0.5) 4.5(0.4) 3.3(0.5) 1.5 (0.5) 24.1*
12-month 10.2 (0.5) 13.6 (0.8) 11.3 (0.6) 9.1 (1.0) 3.7 (0.7) 63.3*
Lifetime 22.9 (0.6) 23.7 (1.1) 26.7 (1.0) 24.6 (1.5) 13.0 (1.3) 40.8*
n 5143 1658 1522 1068 894
III. Males
30-day 2.3(0.2) 2.4 (0.4) 2.9(0.5) 2.8(0.5) 0.2(0.2) 49.2%
12-month 6.2 (0.4) 7.2(0.7) 7.4 (0.8) 6.1(0.9) 1.2 (0.5) 90.7*
Lifetime 15.1 (0.8) 151 (1.2) 18.6 (1.4) 16.2 (1.4) 53(12) 132.1*
n 4139 1375 1343 854 567

DSM-1V, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; CIDI, Composite International Diagnostic

Interview ; MDE, major depressive episode.
Values are given as percentage prevalence (standard error).
*Significant age difference (p <0.05, two-sided test).

prevalence estimates being consistently higher among
women than men.

It is noteworthy that the ratio of the prevalence es-
timates among > 65-year-olds compared with the total
sample is lower for recent (30-day and 12-month)
prevalence (31-32%) than for lifetime prevalence
(51%). The same pattern holds separately among
women (36-38% v. 57%) and men (9-19% v. 35.1%).
This gradient suggests that recall error is not respon-
sible for the lower prevalence estimates among
>65-year-olds, as recall failure would produce an
opposite pattern, with high estimates in the shortest
time-frame and low estimates in lifetime prevalence. A
related observation is that the ratio of 12-month
prevalence to lifetime prevalence is consistently lower
among respondents aged >65 years (22-28%) than
younger respondents (37-57%). This is an expectable
pattern on substantive grounds, but would be re-
versed if elderly recall failure drove differences in
estimates.

AOQO, lifetime course and 12-month severity

Retrospectively reported AOO of MDE varies signifi-
cantly across age groups in the total sample [*3)=
696.8, p <0.001]. A monotonic increase exists in mean
AOO from the youngest to oldest age groups: 17.8
(18-34 years), 25.5 (35-49 years), 33.1 (50-64 years) and
43.0 (=65 years) (see Table 2, part I - Lifetime onset
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and course). The difference between the median
age-at-interview in each age group and the mean AOO
of MDE in that age group increases with increasing
age. For example, in the youngest age group (aged
18-34 years at interview), mean AOO is approximately
8 years earlier than the median age-at-interview (i.e.
17.8 v. 26 years) compared with 16, 24 and > 30 years
in the successively older age groups. This pattern is
what we would expect based on substantive processes
and, like the patterns in Table 1, argues against a
methodological interpretation of the age differences.
As would be expected based on these inter-cohort
differences, the mean number of lifetime episodes of
MDE reported by respondents with a lifetime history
increases monotonically with age-at-interview, from a
low of 15.4 among respondents in the 18-34 years age
group to 30.2 in the >65 years age group.

The mean self-reported duration of depressive epi-
sodes in the 12 months before interview, which was
retrospectively reported to be 27.5 weeks, does not
vary significantly across age groups [F(3,692)=1.6,
p=0.21] (see Table 2, part II - 12-month persistence
and severity). However, symptom severity of these
episodes, as assessed by the QIDS, does vary signifi-
cantly with age, with the proportion of cases classified
clinically mild higher in the >65 years age group
(21.8%) than in younger age groups (6.8-10.3%) and
the percentage classified clinically severe lower in the
>65 years age group (37.8 %) than in the younger age
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Table 2. Dimensions of DSM-IV/CIDI MDE lifetime onset, course and 12-month persistence and severity by age among NCS-R

respondents with MDE

Age groups (years)

Age difference:

All ages 18-34 35-49 50-64 =65 F or x*(3)?
I. Lifetime onset and course
Mean age of onset, years 26.2 (0.4) 17.8 (0.2) 25.5 (0.6) 33.1 (0.6) 43.0 (1.6) 696.8*
Mean number of lifetime episodes 18.6 (1.6) 15.4 (2.3) 18.2 (2.1) 19.7 (3.1) 30.2 (7.9) 3.7
n 1828 601 669 409 149
II. 12-month persistence and severity
Mean 12-month duration, weeks 27.5(0.7) 26.8 (1.0) 27.1(1.3) 28.6 (1.8) 324 (2.7) 1.6
Clinically mild, %P 8.8 (1.0) 8.2 (1.6) 6.8 (1.5) 10.3 (2.0) 21.8 (9.6) 7.2
Clinically severe, %® 48.0 (1.9) 45.8 (3.0) 53.0 (3.1) 45.8 (5.4) 37.8 (9.6) 8.7%
Severe role impairment, %* 65.5 (2.3) 62.6 (3.1) 72.2 (3.1) 61.3 (5.7) 56.5 (7.8) 9.9%
Mean days out of role 43.1 (4.2) 28.3 (3.5) 54.4 (9.0) 58.4 (11.5) 18.8 (4.6) 8.3*
n 805 322 280 162 41

DSM-1V, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; CIDI, Composite International Diagnostic

Interview ; MDE, major depressive episode; NCS-R, National Comorbidity Survey Replication.

Values are given as mean or proportion (standard error).

2 Significance was evaluated with an F test for the means (age of onset, mean number of lifetime episodes, mean duration) and
a x* test for the proportions (the percentage of cases classified clinically mild, clinically severe, and having severe role

impairment).

P The percentage of cases whose depression was classified either severe or very severe on the self-report version of the Quick

Inventory of Depressive Symptomatology (Rush et al. 2003).

¢ The percentage of cases whose depression-related role impairment was classified either severe or very severe on any

dimension of the Sheehan Disability Scales (Leon et al. 1997).
*Significant age difference (p <0.05, two-sided test).

groups (45.8-53.0%). Consistent with these results, the
proportion of 12-month cases rating their depression
as causing severe role impairments varies significantly
with age [¥*(3)=9.9, p=0.020] and is lowest in the
> 65 years age group (56.5% v. 61.3-72.2%). The mean
number of days out of role in the past year due
to depression among 12-month cases also varies
significantly with age [F(3,692)=8.3, p<0.001] and
is again lowest in the >65 years age group (18.8 v.
28.3-58.4 days).

Co-morbidity of 12-month MDE with other
12-month DSM-IV disorders

All 14 DSM-1V disorders considered here are signifi-
cantly and positively associated with MDE in the total
sample in both linear (results not shown, but available
on request) and logistic regression models (see
Table 3). Odds ratios (ORs) are in the range 3.6-161.9.
Consistent with previously reported NCS-R results
(Kessler et al. 2005), the conditional 12-month preva-
lence of co-morbid disorders among respondents with
MDE is lowest among those > 65 years for 10 of the 14
co-morbid disorders (six significantly so at the 0.05
level). Associations (ORs) of MDE with co-morbid
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mental disorders vary significantly with age for six of
the 14 co-morbid disorders. In three of these six the OR
is highest in the >65 years age group (bipolar dis-
order, panic disorder, generalized anxiety disorder).
In the other three, which involve substance disorders,
the OR is missing in the >65 years age group because
no elderly respondents (with or without MDE) have
the co-morbid disorder but the OR is highest in the
next oldest age group (50-64 years). The OR is also
highest in the >65 years age group for three other
disorders (social phobia, post-traumatic stress dis-
order, intermittent explosive disorder) even though
the age difference is not statistically significant.

As noted above in the section on analysis methods,
ORs describe multiplicative relationships, which mean
ORs can be large even when the proportions of de-
pressed and non-depressed people who have a par-
ticular co-morbid disorder are small. For example,
when the conditional prevalence of a co-morbid dis-
order is 3% among people with depression and 2%
among people without depression, the difference is
small (1%) but the OR is large (3.1). It is consequently
useful to examine patterns of co-morbidity based on
linear regression equations. When we did this (de-
tailed results are available on request), we found that
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Table 3. Twelve-month co-morbidity ORs of DSM-IV/CIDI MDE with other 12-month DSM-IV/CIDI disorders by age®

Age groups (years) Age
difference:
All ages 18-34 35-49 50-64 >65 22(3)°
% (s..)®  OR (95% CI)® % (s.E)®  OR (95% CI)° % (s.)®  OR (95% CI)° % (s.E.)®  OR (95% CI)° % (sE.)>  OR (95% CI)P % OR
I. Mood disorders
Dysthymic disorder 254 (1.7) 1619 (81.7-321.0)* 17.4 (2.4) 131.5(35.1-492.8)* 29.4 (3.2) 135.7 (63.4-290.5)* 34.1(3.6) 154.5(46.4-514.7)* 26.9 (7.8) —d 15.3* 3.0
Bipolar disorder 18.7(1.5) 16.0 (11.7-21.9)*  20.0 (2.4) 9.8 (6.9-13.8)* 19.2(2.3) 16.1(9.2-28.2)* 17.0 (2.8) 30.3 (15.5-59.1)* 114 (6.5) 42.3(10.4-171.1)* 1.3  104*
Any other mood disorder 37.3(19) 36.4(27.0-49.1)* 32.3(3.0) 18.0(12.1-26.8)* 40.3(3.4) 37.8(24.7-579)* 42.0(3.7) 71.3(40.0-126.9)* 36.6 (8.7) 1974 (51.6-755.4)* 59  359*
II. Anxiety disorders
Panic disorder 14.6 (1.6) 9.1 (6.5-12.7)* 12.1 (1.9) 5.2 (3.1-8.8)* 15.2 (2.8) 8.3 (4.7-14.6)* 19.8 (4.1) 16.1 (8.3-31.1)* 10.3 (4.4) 18.7 (5.4-64.9)* 43  11.0*
Generalized anxiety disorder 24. 5 (1.4) 14.0(115-17.2)* 18.6(2.1) 103 (6.6-16.2)* 26.6 (2.2) 11.1 (8.1-15.2)* 314 (4.0) 17. 3 (9.7-31.1)* 28.9 (6.6) 31.4 (13.2-74.6)* 35 8.7%
Agoraphobia without panic 4(0.8) 5.1(2.9-9.1)* 3.1(1.0) 49 (2.1-11.9)* 3.5(1.6) 3.1 (0.9-10.6) 49 (1.9 8 (3.7-26.2)* 0 (0.0) - 0.5 1.9
Specific phobia 28 2(2.2) 4.6 (3.6-5.8)* 28.2 (3.1) 3.8 (2.6-5.6)* 27.8 (3.3) 3.9 (2.8-5.5)* 32.9 (4.0) (3 9-8.4)* 13.9 (4.9) 2.6 (1.1-6.3)* 10.0* 3.3
Social phobia 279 (1.7) 6.6 (5.4-8.1)* 26.8 (2.2) 4.9 (3.4-6.9)* 34.1 (3.8) 7.3 (5.3-10.2)* 19.5 (3.9) 0 (3.1-8.0)* 25.3 (7.3) 12.3 (4.0-37.8)* 79* 65
Post-traumatic stress disorder 17.0 (1.6) 7.4 (5.5-10.0)* 16.4 (1.9) 6.3 (3.9-10.0)* 16.2 (1.9) 5.2 (3.5-7.9)* 22.0 (4.1) 1 (4.6-14.3)* 7.2 (4.0) 36.0 (5.1-253.3)* 9.3* 39
Adult separation anxiety 10.5 (1.1) 9.4 (6.2-14.4)* 14.7 (2.1) 6.8 (3.8-12.4)* 10.8 (1.6) 9.0 (5.1-15.9)* 4.1(.0) 10.3(2.1-50.1)* 0 (0.0) -~ 44 0.9
disorder
Any anxiety disorder 64.2 (1.8) 9.4 (8.1-11.0)* 61.9 (2.6) 7.1 (5.3-9.4)* 67.9 (2.7) 8.7 (6.4-11.9)* 63.4 (3.4) 9.8 (7.0-13.5)* 59.2 (10.6) 16.7 (6.3-44.3)* 3.0 5.8
III. Substance disorders
Alcohol abuse 8.7 (1.3) 3.6 (2.6-5.0)* 10.9 (2.2) 2.3 (1.5-3.7)* 10.4 (2.5) 422377 3.3(1.5) 7.7 (2.8-21.2)* 0 (0.0) —f 39 7.3%
Alcohol abuse with dependence 5.6 (1.1) 6.1 (3.7-10.0)* 7.0 (2.0) 4.6 (2.5-8.2)* 7.1 (2.0) 6.0 (2.7-13.3)* 1.5 (0.9) 6.8 (1.4-32.5)* 0 (0.0) -f 6.3* 0.7
Drug abuse .6 (1.0) 4.6 (2.9-7.5)* 5.6 (1.4) 2.2 (1.2-4.1)* 59(19) 135 (5.6-32.4)* 1.5(0.9) 15.8 (1.9-129.4)* 0 (0.0) f 29 16.1*
Drug abuse with dependence 24(0.7) 10.4 (4.7-23.0)* 29(1.1) 4.6 (1.8-11.7)* 3.0(15) 379 (6.7-215.5)* 1.1(0.8) -8 0 (0.0 £ 08 32.1*
Any substance-use disorder 10.7 (1.5) 3.7 (2.8-5.1)* 13.3 (24) 2.2 (14-3.5)* 129 (2.8) 5.1 (3.1-8.5)* 42(1.7) 8.0 (3.2-20.1)* 0 (0.0) —f 52 11.6*
IV. Impulse-control disorders
Intermittent explosive disorder 14.7 (1.8) 5.1 (3.7-7.0)* 18.7 (2.7) 3.6 (2.6-5.2)* 16.6 (2.7) 5.9 (3.5-10.0)* 5.9 (1.5) 3.9 (2.0-7.5)* 5.7 (4.4) 13.1 (0.9-180.6) 27.0* 4.6
V. Number of co-morbid disorders
Any 758 (1.6) 12.3 (10.5-14.5)* 76.0 (2.3) 8.4 (6.4-11.0)* 79.2(24) 13.0 (9.2-18.2)* 72.8 (2.9) 13 5 (9.6-19.0)* 61.7 (10.5) 17.1 (6.3-46.2)* 8.3*  8.0*
Oneh 25.6 (2.2) 6.3 (5.1-7.9)* 29.3 (3.2) 52 (3.8-7.2)* 25.5 (3.3) 6.9 (4.6-10.2)* 20.5 (4.4) 2 (3.0-9.0)* 17.6 (6.3) 6.3 (2.0-19.9)* 6.4 1.6
Twoh 17.6 (1.6)  13.0 (10.1-16.9)*  15.7 (2.9) 7.4 (4.7-11.7)* 19.2(2.5) 13.1(8.2-20.8)* 16.5 (3.5) 18 5 (9.6-35.6)* 25.8 (6.3) 58.3 (17.2-196.8)* 2.5  25.1*
Three or more" 32.6(1.8) 45.6(35.8-58.0)* 30.9 (2.6) 27.6(18.6-40.8)* 34.5(3.2) 40.7 (25.8-64.4)* 35.8 (4.4) 72.2(43.2-120.6)* 18.3 (6.2) 78.2 (8.6-712.1)* 8.8*  9.9*
n 9282 3033 2865 1922 1461

OR, Odds ratio; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; CIDI, Composite International Diagnostic Interview ; MDE, major depressive episode; s.E., standard error; CI,

confidence interval.

Values are given as OR (95 % CI) or proportion (standard error).
 The results in this table are based on a series of multivariate logistic regression equations in which a dichotomous predictor for a single 12-month co-morbid disorder was used to predict a dichotomous measure

of 12-month MDE controlling for respondent sex, education and marital status.
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b Entries in the % columns represent the conditional prevalence estimate (and s.t. of that estimate) of each co-morbid disorder among respondents with 12-month MDE. Entries in the OR columns represent
¢ The y* tests in the age difference columns test the statistical significance of age differences in conditional prevalence of the co-morbid disorders among respondents with MDE (%) and of the ORs between

MDE and the co-morbid disorders (OR). The tests are two degree of freedom tests in the case of the disorders where prevalence in the >65 years subsample was zero (agoraphobia, adult separation
¢ Among respondents in the >65 years age group, none of those with MDE had agoraphobia compared with five without MDE who had agoraphobia. This means that the OR is effectively 0.0 in this age group.

h The ORs associated with number of co-morbid disorders are based on a single equation in each age group to predict 12-month MDE from three dichotomies for one, two and three or more co-morbid

4 Among respondents in the >65 years age group, 13 cases with MDE had dysthymia, but only one case among those without MDE had dysthymia, resulting in a lack of convergence in the multivariate
disorders in comparison with the contrast category of no such disorders. As with the other equations, controls were included for sex, education and marital status.

& Among respondents in the 50-64 years age group, only two cases with MDE had drug abuse, while none of those without MDE had drug abuse.

f Among respondents in the >65 years age group, none of those either with or without MDE had this disorder.

the OR (and 95 % CI of the OR) between MDE and the co-morbid disorder estimated in the logistic regression equation.
* Significant (p <0.05, two-sided test).

model. The OR would have been much larger than in the younger age groups, though, if it had converged.

anxiety disorder and substance disorders).

(Table 3 notes continued)
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age-related variations in prevalence differences for
co-morbid disorders are less consistent than age-
related variations in ORs. In four cases the prevalence
difference is highest among the elderly (dysthymia,
post-traumatic stress disorder, alcohol abuse, drug
dependence, the latter two involving respondents in
the 50-64 years age group because the co-morbid dis-
order did not occur among those in the >65 years age
group) and in five other cases lowest among the young
(bipolar disorder, panic disorder, adult separation
anxiety, drug abuse, alcohol dependence, with the last
three referring to the 50-64 years age group), but only
two of these nine are statistically significant (drug
abuse and dependence). In two other cases the preva-
lence difference is lowest among the elderly (agora-
phobia, specific phobia), while in the remaining three
cases there is no clear age trend in the prevalence dif-
ferences.

Co-morbidity of 12-month MDE with chronic
physical disorders

As with the co-morbid mental disorders, all 14 physi-
cal disorders are significantly co-morbid with MDE
in linear models in the total sample. In 11 of these 14,
the co-morbid disorder is more prevalent among
people with than without MDE and in the other three
less prevalent. (Detailed results are available on re-
quest.) Only six of the 14, in comparison, are signifi-
cantly co-morbid with MDE in logistic regression
models (Table 4). All six ORs are positive (1.4-3.8). The
association between age and the conditional preva-
lence of the co-morbid physical disorders is also for
the most part positive, with conditional prevalence
either increasing monotonically with age (hyperten-
sion, stroke, arthritis), being highest in the two oldest
age groups (cancer, heart disease, chronic lung dis-
ease, chronic pain), or being lowest in the youngest
age group (low back pain, ulcers, heart attack, dia-
betes). However, the age gradient is not consistent, as
age is significantly related to prevalence for only eight
of the 14 disorders and prevalence is highest in the
>65 years age group for only three of these eight
(hypertension, stroke, arthritis). Prevalence is highest
in the next oldest age group (50-64 years) for the
majority of co-morbid disorders. Nonetheless, the pro-
portion of depressed respondents with one or more
co-morbid physical disorders is considerably higher in
the >65 years age group (94.6%) than in any of the
younger age groups (69.8-89.6%).

Associations of MDE with co-morbid disorders
have a general tendency to decrease with age. In the
logistic regression models, the ORs decrease with age
for six disorders (heart attack, heart disease, asthma,
lung disease, cancer, diabetes), are lowest in the
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Table 4. Twelve-month co-morbidity ORs of DSM-IV/CIDI MDE with chronic physical disorders by age®

Age groups (years)

Age difference:
All ages 18-34 35-49 50-64 =65 74(3)°
% (s.E.)P OR (95 % CI)° % (s.E.)P OR (95% CI)® % (s.E.)P OR (95 % CI)° % (s.E.)P OR (95% CI)® % (s.E.)P OR (95 % CI)° % OR

I. Cardiovascular

Heart attack 4.0(0.7) 1.2 (0.8-1.9) 1.0 (0.7) 4.5(0.7-31.1) 5.1(1.8) 3.5 (1.4-8.4)* 7.6 (2.2) 1.9 (0.8-4.5) 49 (3.3) 0.4 (0.1-1.6) 4.6 11.5*

Heart disease 5.6 (1.1) 1.2 (0.7-2.0) 2.2 (1.1) 3.8 (0.9-15.8) 3.5(1.3) 1.4 (0.5-3.8) 14.2 (4.3) 2.3 (1.0-5.1)* 12.9 (5.3) 0.9 (0.3-3.0) 10.0* 3.8

Hypertension 16.8 (1.9) 0.9 (0.6-1.1) 8.3 (2.6) 3.0 (1.3-6.8)* 12.6 (2.3) 0.9 (0.6-1.5) 31.7 (3.8) 1.0 (0.7-1.5) 55.4 (9.0) 1.5 (0.7-3.2) 36.5% 11.2*

Stroke 4.0 (0.8) 1.6 (1.0-2.8) 1.1 (0.7) 1.7 (0.3-8.2) 1.7 (0.8) 1.2 (0.5-2.8) 10.3 (2.5) 3.4 (1.7-6.5)* 19.0 (7.3) 3.8 (1.2-11.6)* 36.1% 4.8

Any cardiovascular 242 (2.1) 1.1 (0.8-1.4) 10.7 (2.6) 2.8 (1.5-5.3)* 19.3 (3.2) 1.2 (0.8-1.9) 48.1 (4.6) 1.6 (1.0-2.6)* 71.6 (7.5) 2.0 (0.94.2) 65.8* 4.7
II. Musculoskeletal

Arthritis or rheumatism 30.5 (2.2) 1.2 (0.9-1.5) 11.1 (2.0 1.7 (1.0-2.8)* 30.5 (3.3) 1.6 (1.1-2.2)* 58.3 (4.3) 1.8 (1.3-2.6)* 75.5 (8.3) 2.0 (0.7-5.4) 81.0% 0.1

Back or neck problems 36.1 (1.9) 2.7 (2.2-3.4)* 24.1(2.7) 2.3 (1.5-3.4)* 42.2 (3.4) 3.1 (2.34.2)* 46.9 (4.8) 2.8 (1.9-4.2)* 44.3 (8.8) 3.2(1.3-7.8)* 16.5* 1.9

Any musculoskeletal 48.2 (2.3) 1.7 (1.5-2.1)* 29.1 (2.9) 2.0 (1.4-2.9)* 52.5 (3.6) 2.4 (1.8-3.1)* 68.3 (4.1) 2.0 (1.4-2.8)* 89.9 (4.5) 5.5 (1.9-16.0)* 47.5* 49
III. Respiratory

Seasonal allergies 34.9 (2.0) 1.5 (1.2-1.9)* 32.6 (2.9) 1.4 (1.0-2.1) 37.8 (2.9) 1.5 (1.1-2.0)* 38.2 (3.9) 1.5 (1.0-2.3)* 19.5 (6.3) 1.0 (0.4-2.3) 7.2 0.9

Asthma 15.8 (1.4) 1.4 (1.0-1.8)* 189 (2.2) 1.4 (1.0-2.0)* 14.8 (2.1) 1.5 (1.0-2.2) 14.3 (3.3) 1.0 (0.5-2.1) 43(3.2) 0.5 (0.1-2.2) 6.8 24

Chronic lung disease 3.6 (1.0) 1.6 (0.8-3.4) 1.8 (0.8) 7.3 (1.9-28.6)* 3.8(1.2) 3.2 (1.2-8.8)* 6.4 (2.5) 1.6 (0.6-4.2) 45 (3.3) 0.7 (0.1-4.0) 8.1* 8.8%

Any respiratory 43.5 (2.3) 1.5 (1.2-1.9)* 42.4 (3.3) 1.5 (1.0-2.1)* 46.0 (3.1) 1.6 (1.2-2.2)* 46.9 (4.2) 1.5 (1.0-2.3)* 19.5 (6.3) 0.6 (0.3-1.5) 13.3* 44
IV. Pain conditions

Frequent or severe 33.0 (3.0) 3.8 (2.9-5.0)* 33.9 (4.5) 2.6 (1.7-4.0)* 35.7 (3.3) 3.7 (2.8-4.8)* 30.2 (3.5) 4.5 (2.9-7.0)* 18.0 (7.0) 4.3 (1.5-12.2)* 6.8 7.4

headaches

Other chronic pain 16.7 (1.3) 3.3 (2.6-4.2)* 10.2 (1.8) 2.9 (1.8-4.7)* 17.0 (2.3) 2.7 (1.8-4.1)* 27.8 (4.8) 5.4 (3.2-9.1)* 21.1 (7.6) 2.8 (1.0-7.7)* 10.8* 34

conditions

Any pain 41.3 (2.7) 3.8 (3.0-4.8)* 39.3 (4.0) 2.8 (1.9-4.1)* 44.5 (3.0) 3.6 (2.8-4.6)* 422 (4.1) 4.4 (2.9-6.7)* 31.8 (8.1) 3.6 (1.5-8.4)* 2.7 3.8
V. Other

Cancer 5.8 (0.9) 0.9 (0.6-1.4) 3.3(0.8) 3.0 (1.4-6.2)* 6.3 (1.6) 1.8 (1.0-3.3) 9.2 (2.8) 1.0 (0.5-2.3) 8.6 (4.7) 0.4 (0.1-1.6) 2.5 7.4

Diabetes 5.8(1.2) 0.9 (0.6-1.5) 2.0 (0.9) 1.4 (0.7-2.8) 6.2 (2.0) 1.6 (0.7-3.5) 12.3 (2.9) 1.1 (0.6-2.0) 7.4 (3.9) 0.6 (0.2-1.9) 11.0* 32

Ulcer 5.1 (1.0) 2.3 (1.4-3.8)* 32(1.2) 1.9 (0.8-4.5) 54(1.2) 2.3 (1.3-3.9)* 8.1(2.5) 3.1 (1.3-7.1)* 6.4 (4.8) 1.7 (0.2-12.3) 52 1.0
VI. Number of disorders

Any 79.8 (1.9) 2.1 (1.6-2.7)* 69.8 (2.9) 2.2 (1.5-3.0)* 83.5 (2.6) 3.0 (2.0-4.7)* 89.6 (3.2) 2.2 (1.1-4.4)* 94.6 (3.1) 3.1(0.8-11.7) 21.7% 1.6

One? 22.3 (2.0) 1.5 (1.1-2.0)* 27.2(2.1) 1.5 (1.1-2.1)* 23.8 (3.3) 2.1 (1.2-3.9)* 14.2 (4.1) 1.1 (0.5-2.3) 52 (3.8) 0.8 (0.1-5.6) 4.0 3.0

Twod 21.1 (1.8) 2.0 (1.5-2.6)* 21.3 (2.7) 2.6 (1.8-3.7)* 20.6 (2.5) 2.3 (1.4-3.8)* 18.1 (4.3) 1.6 (0.6-4.1) 36.1(8.7) 4.0 (1.0-16.3) 9.7% 1.6

Three or more 36.4 (2.7) 3.1 (2.2-4.3)* 21.3 (3.0) 3.8 (2.2-6.6)* 39.1 (3.7) 5.2 (3.3-8.0)* 57.3 (5.0) 3.5 (1.7-7.1)* 53.4 (9.1) 3.6 (0.9-15.5) 40.5* 1.9

n 9282 3033 2865 1922 1461

OR, Odds ratio; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition ; CIDI, Composite International Diagnostic Interview ; MDE, major depressive episode; s.E., standard error; CI,

confidence interval.
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P Entries in the % columns represent the conditional prevalence estimate (and standard error of that estimate) of each co-morbid disorder among respondents with 12-month MDE. Entries in the OR columns

2 The results in this table are based on a series of multivariate logistic regression equations in which a dichotomous predictor for a single 12-month co-morbid disorder was used to predict a dichotomous
¢ The y?* tests in the age difference columns test the statistical significance of age differences in conditional prevalence of the co-morbid disorders among respondents with MDE (%) and of the ORs between

MDE and the co-morbid disorders (OR).
4 The ORs associated with number of co-morbid disorders are based on a single equation in each age group to predict 12-month MDE from three dichotomies for one, two and three or more co-morbid

Values are given as OR (95 % CI) or proportion (standard error).

disorders in comparison with the contrast category of no such disorders. As with the other equations, controls were included for sex, education and marital status.
* Significant (p <0.05, two-sided test).

represent the OR (and 95 % CI of the OR) between MDE and the co-morbid disorder estimated in the logistic regression equation.

measure of 12-month MDE controlling for respondent sex, education and marital status.

(Table 4 notes continued)
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elderly for two others (allergies, ulcers) and are highest
in the young for one other (hypertension), although
only three of these nine are statistically significant
(heart attack, lung disease, hypertension). In the linear
regression models, the MDE prevalence difference
decreases monotonically with age for seven co-morbid
disorders and is lowest among the elderly for five
others (low back pain, headaches, chronic pain, dia-
betes, ulcers). Of these 12 age trends, seven are stat-
istically significant. An age trend is absent for only the
two remaining disorders (hypertension, stroke).

Age-related differences in treatment of 12-month
MDE

Somewhat more than half (57.7%) of NCS-R re-
spondents with 12-month MDE reported treatment for
emotional problems in the year before interview (see
Table 5, part I - Treatment). The proportion in treat-
ment is lowest in the >65 years age group (48.3%
v. 51.2-64.0%) due to low proportions of the elderly
than younger respondents in specialty (18.3% wv.
29.9-38.2%) and CAM (3.9% v. 7.3-12.3%) treatment.
More detailed analysis shows that these low treatment
proportions are not due to the lower severity of MDE,
as the proportion in treatment among the severely
depressed also varies significantly with age [¢*(3) =
9.5, p=0.023] and is lowest among the >65-year-olds
(33.6% v. 63.3-69.9%). Proportional treatment in the
GM sector also varies significantly with age, as de-
pressed patients in the >65 years age group receive a
higher proportion of their treatment in the GM sector
(78.8 %) than do younger respondents (47.8-69.5%).

Age-related sociodemographic correlates of MDE
prevalence and treatment

We examined four sociodemographic correlates of
MDE and treatment: sex, family income, employment
status (employed/self-employed, student, home-
maker, retired, disabled/unemployed), and marital
status (married, previously married, never married).
All four are significantly related to MDE in the total
sample. Elevated risk of MDE is related to being fe-
male, poor, disabled/unemployed, and unmarried,
with ORs of 1.7-2.8. (Detailed results are available
on request.) The strength of these associations (ORs),
though, varies significantly with age. The higher odds
of MDE among women than men are especially pro-
nounced among respondents aged >65 years (3.2
v. 1.5-20). The elevated odds of MDE associated with
being poor (in the lowest quartile of the income-
per-family-member distribution) is also especially
pronounced among respondents aged >65 years (3.9
v. 1.2-2.7). Employment status, in comparison, is
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Table 5. Past-year treatment of emotional problems among respondents with 12-month DSM-IV/CIDI MDE by age

Age groups (years) Age
difference:
All ages 18-34 35-49 50-64 >65 24(3)
I. Treatment, %
Specialty 34.7 (1.4) 35.9 (3.2) 38.2 (3.3) 29.9 (3.8) 18.3 (7.1) 6.1
General medical 33.7 (2.0) 24.5 (2.6) 38.3 (3.4) 42.8 (4.3) 38.0 (8.4) 11.9*
Health care 52.9 (2.0) 45.2 (3.3) 60.3 (3.1) 57.1 (3.8) 43.3 (8.9) 22.0*
Human services 10.8 (1.2) 11.1 (1.7) 11.9 (2.1) 8.5 (2.3) 9.4 (5.0) 1.5
CAM? 9.6 (1.2) 7.3 (1.5) 12.3 (2.5) 10.5 (2.4) 3.9 (2.8) 3.8
Any 57.7 (2.0) 51.2 (3.5) 64.0 (3.0) 61.5 (3.8) 48.3 (9.3) 17.4*
n 805 322 280 162 41
II. Proportional treatment, %
Specialty 60.1 (1.8) 70.1 (3.5) 59.7 (4.2) 48.6 (5.1) 38.0 (12.0) 6.9

General medical 585(2.6) 47.8(34) 599 (45)  695(54) 788 (7.6) 8.5%
Any healthcare 917 (14)  883(24)  942(19)  928(28)  89.8(7.0) 6.1
Human services 188(19) 21.7(27) 186(32) 139(3.8) 195 (8.9) 1.9
CAM? 166(2.1) 14227 193(38)  17.0(37) 8.2 (5.9) 24
n 456 163 175 97 21

DSM-1V, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; CIDI, Composite International Diagnostic

Interview ; MDE, major depressive episode; CAM, complementary alternative medicine.

Values are given as proportion (standard error).
2 Herbalists, chiropractors, faith-healers, self-help groups.
*Significant age difference (p <0.05, two-sided test).

unrelated to MDE among the elderly although it is
significant at earlier ages. The elevated odds of MDE
among the previously married, finally, is somewhat
higher among respondents aged > 65 years than those
aged 50-64 years (2.3 v. 1.7). Sex and marital status
are the only two sociodemographic variables studied
that are significantly related to 12-month treatment
of emotional problems among respondents with
12-month MDE. Women have higher odds of treat-
ment than men (1.5) and the previously married have
higher odds of treatment than the married (1.6). The
association of sex with treatment is significantly
weaker among depressed people who are aged
>65 years (1.0) than younger (1.3-2.2). (Detailed re-
sults are available on request.)

Discussion

The above results are limited by several sampling and
measurement problems. Regarding sampling, results
could be influenced by truncation of the severity
spectrum of physical disorders if people with extreme
physical disorders are less likely to be interviewed.
This bias would lead to underestimation of the associ-
ation between physical disorders and MDE, possibly
more among the elderly. Regarding measurement,
physical disorders were assessed with a checklist,
while mental disorders were assessed with a
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diagnostic interview. This difference could have led to
artificial overlap between estimated diagnoses of
mental and physical disorders, as core symptoms of
some physical conditions (e.g. lethargy, insomnia) are
also symptoms of mental disorders. If present, this
bias presumably led to an artificial increase in the es-
timated associations of MDE with physical disorders.

Within the context of these limitations, our results
are consistent with previous research in finding
less MDE among older than younger respondents
(Weissman et al. 1991; Blazer & Hybels, 2005). The
findings of higher mean AOO and longer time lag
between AOO and current age among the depressed
elderly, while substantively plausible, are inconsistent
with the findings of Simon & Von Korff (1992) in the
Epidemiologic Catchment Area (ECA) study. Simon &
Von Korff (1992) used this substantively implausible
pattern to argue that the seemingly higher lifetime
prevalence of depression in younger cohorts is due to
recall bias among the elderly. The absence of this im-
plausible pattern in the NCS-R is presumably due to
the use of an innovative AOO probing technique de-
veloped for the baseline NCS that reduces recall bias
(Knduper et al. 1999). The fact that the age difference in
MBDE persists despite this methodological innovation
argues against recall bias accounting for the age-MDE
relationship. It is still possible, though, that sample
selection bias is at work, with depressed people more
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likely than others to die at an early age, to be outside
the household population (e.g. in nursing homes), to
refuse to be interviewed, or to deny depression when
they are interviewed. The results reported here shed
no light on these possibilities, which could account
for the evidence of cohort effects found in previous
epidemiological studies of depression (Kessler et al.
2003).

The finding that retrospectively reported number of
lifetime episodes increases with age among respon-
dents with a history of MDE is substantively plausible.
We are aware of no previous studies of this associ-
ation. The finding that age is unrelated to duration
of 12-month depressive symptoms among 12-month
cases is consistent with previous research (Sargeant
et al. 1990; Mitchell & Subramaniam, 2005). The find-
ings that symptom severity, severity of role impair-
ment, and mean number of days out of role due to
12-month depression are all significantly lower among
elderly than younger depressed people are also con-
sistent with the small number of direct (Koenig et al.
1991) and indirect (Ernst & Angst, 1995) studies of this
association in the literature.

As noted in the Introduction, previous studies have
consistently found that recent prevalence of most
mental disorders decreases with age (Blazer et al. 1987)
and that prevalence of many physical disorders in-
creases with age (Kennedy et al. 1990). Our replication
of these findings is consequently unremarkable. How-
ever, we are aware of virtually no research on age
differences in the associations between depression and
co-morbid disorders. Although there is considerable
research on co-morbidity of late-life depression
(Alexopoulos et al. 2002; Taylor et al. 2004), this re-
search fails to make comparisons with earlier ages.
Our finding that the associations of MDE with co-
morbid mental disorders generally increase with
age while the associations of MDE with co-morbid
physical disorders generally decrease with age are
consequently unique. We found no studies in the
literature that examined age differences in the associ-
ation between depression and co-morbid mental dis-
orders and only one that examined age differences in
the association of depression with co-morbid physical
disorders (Fiske et al. 2003). The latter study found that
the association between a composite measure of
physical disorders and scores on a screening scale
of depressive symptoms did not change over the life
course in a sample of Swedish twins.

It is difficult to offer a clear causal interpretation of
the generally increasing ORs of MDE with co-morbid
mental disorders with age because both MDE and
most co-morbid mental disorders have decreasing
prevalence with age. Given that the prevalence
differences decrease with age, the most plausible
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interpretation is that the subset of co-morbid cases has
a more persistent course than other cases due to causal
effects that might involve MDE influencing the onset
or course of co-morbid mental disorders, co-morbid
mental disorders influencing the onset or course of
co-morbid MDE, common causes influencing the onset
or course of both disorders, or some combination of
these processes.

The generally decreasing ORs of MDE with co-
morbid physical disorders are more interpretable
because the age patterns in prevalence are different
for MDE (decreasing prevalence with age) and most
co-morbid physical disorders (increasing prevalence
with age). In a situation of this sort, it is likely that the
decreasing ORs are at least partially due to the causal
effects of physical disorders on MDE decreasing
with age. Whether or not causal effects of MDE on co-
morbid physical disorders also decrease with age is
difficult to say because the implications of such a de-
crease on the prevalence of physical disorders would
be negligible in light of the low prevalence of MDE.
This argues against the suggestion that the low esti-
mated prevalence of MDE among the elderly is due to
increased confounding with physical disorders.

Our results shed no light on why it is that physical
disorders have decreasing effects on MDE among the
elderly. One possibility suggested in the literature is
that elderly people are more accepting than younger
people of the inevitability of physical illness, resulting
in the otherwise adverse effects of physical disorders
on depression being buffered (Ernst & Angst, 1995).
Although we are aware of no direct test of this
hypothesis, elderly people have been shown to be
more likely than younger people to cope with adverse
situations by using strategies that accept and adapt
rather than try to change these situations (Diehl et al.
1996) and that disengage from stressful situations in
ways that reduce adverse emotional effects (Charles
& Carstensen, 2008). Other research has shown similar
age differences in coping with physical illness (Felton
& Revenson, 1987), but has not investigated whether
these differences attenuate the impact of physical dis-
orders on depression. The investigation of this buffer-
ing effect is an important next research step that, while
beyond the scope of the present study, may help de-
lineate positive patterns of response to increasing age
and infirmity.
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