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Background. Older adults have the lowest prevalence and incidence of major depressive disorder, although it has
been hypothesized that this finding is due in part to differences in expression of psychopathology in later life. The
aim of this study was to examine variation in depressive symptomatology in the general population across the
lifespan.

Method. Data came from three sites of the Epidemiologic Catchment Area (ECA) Project (1=10529). Depressive
symptoms during the past 6 months were assessed using the Diagnostic Interview Schedule (DIS). Latent class
analysis (LCA) was used to identify homogeneous groups of depressive symptomatology based on 16 individual
symptoms, and to examine variation in the prevalence and composition of depression classes across age groups.

Results. The DIS symptoms fit a four-class model composed of non-depressed (83.2%), mild depression (11.6 %),
severe depression (1.9%), and despondent (3.2%) groups. Relative to the non-depressed class, older age was
inversely associated with being in the mild or severe depression class. The profile of the latent classes was similar
across age groups with the exception of the despondent class, which was not well differentiated among the youngest
adults and was not inversely associated with age.

Conclusions. The symptom profiles of depression are similar across age with the exception of the despondent class,
which is more differentiated from severe depression among older adults. The findings demonstrate the benefit of
examining individual symptoms rather than broad symptom groups for understanding the natural history of
depression over the lifespan.
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Introduction recall bias, such that older adults fail to report earlier
depressive episodes, which biases lifetime prevalence
downwards (Giuffra & Risch, 1994 ; Wells & Horwood,
2004 ; Patten, 2009). Second, these results could arise

because of selective attrition, in which persons with a

Major depression (MD) is one of the most common
psychiatric conditions, affecting approximately 6.6%
of adults each year in the USA (Kessler et al. 2003,
2005). The risk of MD varies over the life course, with
peak incidence in young adulthood (Eaton et al. 1997;
Kessler et al. 2007). Population-based studies that use
fully structured diagnostic instruments have consist-
ently found that older adults (e.g. aged >60 years)
have the lowest lifetime prevalence of MD, despite the

history of MD either die or enter institutions (e.g.
nursing homes) at a higher rate than those without,
which results in a more ‘healthy” remaining popu-
lation. Indeed, MD is modestly associated with in-
creased mortality (Kouzis et al. 1995). Finally, some
have argued that the lower prevalence of MD among
older adults relative to younger age groups is due to a
cohort effect (Cross-National Collaborative Group,
1992). However, there are several observations that
call into question whether the low prevalence of MD in
later life is attributable to these three explanations:

expectation that lifetime prevalence of non-fatal con-
ditions should increase monotonically with age (Eaton
et al. 2007 ; Kessler et al. 2010).

There are several plausible explanations for this
counterintuitive finding (Patten et al. 2010). The first is

(i) the relationship between depressive symptoms and
age seems to be U-shaped, with both the youngest and
oldest age groups reporting high levels of sympto-
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matology as measured by scales such as the Center for
Epidemiologic Studies — Depression (CESD; Kessler
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et al. 1992; Nguyen & Zonderman, 2006 ; Blanchflower
et al. 2008); (ii) depression is strongly associated with
suicidality, and suicide risk is highest among older
adults, particularly those over age 75 (Blazer et al.
1986); and (iii) antidepressant use is just as, if not
more, common among older relative to middle-aged
adults (Middleton et al. 2001). Together these ob-
servations suggest that the lower prevalence of MD
among older adults is not due to a cohort effect, nor to
selective attrition or recall bias (Eaton et al. 2007, 2008).

An alternative hypothesis to explain the low
prevalence of MD in later life is that the expression
of depressive symptomatology changes over the life-
span. Gallo ef al. (1994) reported that older adults were
less likely to endorse symptoms of dysphoria, appetite
disturbances and motor agitation than younger adults,
a phenomenon they termed ‘depression without sad-
ness’. As dysphoria is a cardinal symptom of MD, this
finding implies that requiring this symptom as part of
this diagnosis would artificially lower the prevalence
of MD among older adults.

Latent variable modeling is a useful approach for
examining heterogeneity in depressive symptoma-
tology within the population. Latent class analysis
(LCA) has been used previously to examine hetero-
geneity of depressive symptomatology in both general
population (Eaton ef al. 1989; Kendler et al. 1996;
Sullivan et al. 1998; Chen et al. 2000) and clinic-
based (Hybels et al. 2009, 2011) samples. A key as-
sumption of LCA is that an unobserved, categorical
variable (e.g. depression status) explains the associ-
ation between a set of observed variables (e.g. signs
and symptoms) that indicate this latent status
(McCutcheon, 1987; Eaton et al. 1989; Kendler et al.
1996). LCA is used to identify distinct groups of
people, called classes, that share similar symptom en-
dorsement profiles. The predicted probability of
each class represents the prevalence of each class in
the population (Chen et al. 2000). Conditional on class
membership, the predicted probability that any par-
ticular depressive symptom is endorsed describes
the features of that class (e.g. a non-depressed
class is likely to be characterized by very low con-
ditional probabilities of endorsement of all depressive
symptoms) (Chen et al. 2000). Symptoms of MD are
relatively common (Eaton et al. 1997), and therefore
using LCA to examine the patterning of symptoms in
the general population, rather than only among those
who meet diagnostic criteria, may provide a more
complete picture of the heterogeneity of depressive
symptomatology over the life course.

The aim of this study was to examine variation
in depressive symptomatology in the general popu-
lation across the lifespan. This investigation focused
on two questions: (1) Does the prevalence of specific
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depressive symptoms classes vary by age? and (2) Are
the symptom profiles that characterize these depress-
ive classes similar across age?

Method
Sample

Data came from the National Institute of Mental
Health Epidemiologic Catchment Area (ECA) Project,
a five-site study of the prevalence and incidence of
mental health in the community. The study design,
sampling strategy and survey procedures have been
described previously (Reiger et al. 1984). In brief,
adults aged >18 years residing in each of the catch-
ment areas (East Baltimore, MD; New Haven, CT;
St Louis, MO; Durham, NC; and Los Angeles, CA)
were initially interviewed in 1981 and then followed
up in 1982. Each site recruited approximately 3500
community-residing adults, and an additional sample
of 500 adults from institutions. The New Haven site
used a different version of the survey instrument than
the remaining four sites, and we therefore excluded it
from this analysis. The St Louis site did not include
items on the recency of individual depressive symp-
toms and it was also excluded. The analysis of de-
pressive symptomatology is therefore limited to the
community-residing sample of the remaining three
sites that included measures of recency of depressive
symptomatology (East Baltimore, MD; Durham, NC;
Los Angeles, CA), with an analytic sample size of
10529.

Depression

Depressive symptomatology was assessed using the
Diagnostic Interview Schedule (DIS; Robins et al.
1981). The DIS reflected the diagnostic criteria for
MD outlined in DSM-III published in 1980. The spe-
cific symptom criteria were updated in 1988 and 1994;
however, the core symptom groups have remained
consistent across these revisions: sadness (dysphoria),
loss of interest or enjoyment in activities (anhedonia),
sleep disturbances, appetite disturbances, guilt, con-
centration problems, psychomotor disturbances,
fatigue, and thoughts of death or suicidal ideation
(Robins et al. 1981). The DIS is a fully structured in-
strument administered by lay interviewers and con-
sists of stem and probe questions modeled after a
clinical psychiatric interview. Validation studies of the
MD module of the DIS within the ECA study have
demonstrated that this instrument has moderate con-
cordance with clinical assessments (Robins et al. 1982);
the majority of the disagreements between the DIS
and clinical diagnosis occur because this instrument
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under-reports cases that are identified by clinicians
(Eaton et al. 2000).

Unlike other fully structured psychiatric assess-
ments used in the general population (e.g. the CIDI),
the MD module of the DIS has no screening or skip-out
questions. The initial stem items on all depressive
symptoms items (17 in total) were asked of all partici-
pants, regardless of whether or not they endorsed
specific core symptoms (e.g. dysphoria). For symp-
toms in which there are non-psychiatric causes
(e.g. sleep disturbances, appetite changes, fatigue,
psychomotor changes and concentration problems),
probes were used to determine whether the specific
symptom was attributable to a physical illness or
injury, or use of medication, drugs or alcohol. Only
those symptoms that were not attributed to any of
these alternative causes (e.g. plausible psychiatric
symptoms) are used in this analysis. After completing
these initial items, those who potentially met diag-
nostic criteria for MD (e.g. participants who had en-
dorsed experiencing at least five of nine symptom
groups in their lifetime, including dysphoria, as
specified in DSM-III) were asked which symptoms
occurred during the most severe episode to determine
whether the symptoms clustered together during a
single episode to determine the DIS diagnosis of MD.

Each symptom was coded dichotomously; suicidal
ideation and attempt were combined into one item
because of the low prevalence of the latter. Items were
coded 1 if the symptom occurred in the past 6 months
and 0 if they never occurred or last occurred more than
6 months prior to the interview.

Analysis

Initially, the prevalence of each symptom was com-
pared across age groups using y* tests; weights were
used to account for the sampling design for this de-
scriptive analysis. Next, exploratory factor analysis
using tetrachoric correlations was used to confirm
that the DIS items described a unidimensional con-
struct for all four age groups; in each age group the
eigenvalue distribution clearly indicated that a one-
factor solution fit the data.

The number of latent classes indicated by the ob-
served variables for each of the four age groups
was determined by comparing model fit statistics be-
tween nested (in terms of the number of classes ex-
tracted) models. Entropy, bootstrap likelihood ratio
test (BLRT), Bayesian information criterion (BIC) and
sample size-adjusted BIC (BICy) were used to com-
pare fit between nested models that extracted larger
numbers of classes. Improvement in model fit, and
thus support for additional classes, is indicated by
smaller values in the BIC and BLRT, and values close
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to 1.0 in entropy. The number of distinct classes
extracted is influenced by the number of observed
variables (e.g. depressive symptoms) included in the
analysis and the prevalence of endorsement of these
variables; the greater the numbers of observed
variables and the higher the overall prevalence of
item endorsement tend to result in more classes
(McCutcheon, 1987). As a result, both empirical (e.g.
improved model fit) and theoretical (e.g. model inter-
pretability and class prevalence) considerations were
used to determine the most appropriate number of
classes to extract. Previous reports using the DIS in the
general population have extracted both three- (Eaton
et al. 1989) and five-class models (Chen et al. 2000).
The prevalence and composition of each class was
compared across the four age groups, and individuals
were assigned to each class based on the highest
probability of class membership based on their symp-
tom endorsement.

Latent class regression was then used to determine
the influence of age as a continuous variable (range 18-
98 years) on class membership. In this model, a com-
mon latent class structure was fit to the entire sample
(i.e. the conditional predicted probabilities of the latent
classes did not vary by age). The categorical latent
variable of depression, with the non-depressed class as
the reference group, was regressed on the determinant
age, similar to multinomial regression (Bandeen-Roche
et al. 1997). Age was then categorized into four ap-
proximately equal-sized groups of 18-29, 3044, 45-64
and >65 years. These age groups were selected to
indicate developmental periods across which the ex-
pression of depressive symptomatology may be
expected to vary (e.g. ages 18-29 representing early-
onset depression; ages 30-44 representing peak age
of depression onset; ages 45-64 representing the
menopausal transition and onset of many common
medical conditions; and ages >65 representing a per-
iod of multiple medical co-morbidities). Depression
class was then regressed on this categorical indicator of
age to be able to further examine how the composition
of the classes varied by age group. Finally, to examine
whether age was associated with individual symptom
endorsement above and beyond latent class member-
ship, a direct effect between age and individual de-
pressive symptoms was added to the latent class
regression models.

Descriptive analyses were conducted using Stata
version 10 (Stata Corporation, USA). The LCA was
conducted with MPlus (version 5) using maximum
likelihood with robust standard errors; the number of
random starts was varied (from 1000 to 100000, de-
pending on the model) to ensure that the maximum
likelihood solution was reliably achieved. The ECA
Study was approved by the Institutional Review
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Table 1. Depressive symptoms during the past 6 months: the Epidemiologic Catchment Area (ECA) Project, n=10529

Age 18-29 years Age 30—44 years Age 45-64 years Age >65 years y*or F, p value

n 2898 2762 2459 2410

Female 1435 (49.8) 1499 (51.9) 1450 (54.2) 1533 (60.1) 11.2, <0.001

Age (years), mean (S.E.) 23.5(0.1) 35.9(0.1) 544 (0.1) 72.7 (0.1) 746.1, <0.001

Past 6 months MDE 109 (2.7) 109 (3.2) 63(2.2) 23 (0.9) 6.2, <0.001

Past 6 months depressive symptoms
Dysphoria 272 (7.5) 235 (6.9) 171 (6.3) 112 (4.0) 5.9, 0.001
Lost appetite 108 (2.6) 72 (1.9) 59 (1.4) 69 (2.1) 3.1, 0.030
Lost weight 120 (3.5) 70 (2.1) 45 (1.3) 27 (0.8) 12.0, <0.001
Gained weight 219 (6.6) 167 (5.0) 127 (4.9) 41 (1.6) 14.7, <0.001
Insomnia 316 (9.6) 275 (8.9) 297 (11.0) 298 (12.0) 2.6, 0.056
Hypersomnia 173 (5.2) 93 (2.9) 46 (1.4) 38 (1.6) 26.4, <0.001
Fatigue 250 (8.1) 244 (8.0) 205 (8.1) 162 (5.3) 3.7,0.015
Motor retardation 71 (1.8) 85 (2.5) 83 (3.0) 73 (2.5) 2.2,0.103
Motor agitation 138 (3.7) 113 (3.4) 75 (2.8) 53 (1.7) 3.3,0.031
Lost interest in sex 84 (2.1) 94 (3.3) 61 (2.5) 22 (0.9) 6.4, <0.001
Guilt 163 (4.1) 144 (4.2) 96 (3.9) 57 (2.1) 3.7,0.016
Concentration 170 (4.9) 141 (3.9) 110 (4.1) 71 (2.5) 3.5,0.020
Slow thoughts 119 (3.2) 101 (2.9) 92 (3.1) 97 (3.3) 0.2, 0.880
Thought about death 307 (9.1) 246 (7.5) 212 (8.2) 236 (8.7) 1.2,0.302
Wanted to die 94 (2.4) 59 (1.5) 59 (2.1) 69 (2.2) 1.5,0.221
Suicidal ideation or attempt 80 (2.2) 73 (2.3) 40 (1.6) 27 (0.7) 5.2, 0.003

MDE, Major depressive episode; s.E., standard error.
Values given as n (weighted %) unless stated otherwise.

p value comparing characteristics across the four age groups using Pearson’s * tests (3 degrees of freedom) for categorical

variables and ANOVA /F statistics for continuous variables.

Boards at each of the five catchment sites and all par-
ticipants provided written informed consent.

Results

As expected, the 6-month prevalence of an MD epi-
sode (MDE) was inversely associated with age
(Table 1) and, in general, depressive symptoms were
most common among the youngest age groups.
Insomnia was a notable exception to this pattern, and
was marginally more common among the oldest age
group (x*=2.6, p=0.056). Endorsement of the symp-
toms of psychomotor retardation, slow thoughts,
thinking about death and wanting to die did not vary
significantly by age.

Model fit statistics indicated that, overall, both four-
and six-class models were consistent with the data,
although the difference in their BICy values was fairly
small (absolute difference 53.14; 34 degrees of free-
dom) (see online Supplementary Table S1). Upon in-
spection of the conditional probabilities within
each class, the additional classes extracted from the
six-class model seemed to be delineations of severity
from the mild and severe depression classes
and were relatively uncommon (i.e. two classes had
<2% prevalence and another two classes had <4%
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prevalence, Supplementary Table S2). The four-class
model provided the best balance of interpretability
and goodness of fit to the data.

Table 2 shows the results of the final four-class
model for the entire sample. The four classes described
individuals who were not currently depressed (class
prevalence 83.2 %), mildly depressed (class prevalence
11.6%), despondent (class prevalence 3.2%) and
severely depressed (class prevalence 1.9%). Those in
the latter three classes had a higher prevalence of
all symptom endorsement than those in the non-
depressed class. Relative to the despondent class,
those in the severe depression class were signifi-
cantly more likely to endorse all symptoms except
weight loss (y*=1.501, p=0.133), psychomotor agi-
tation (y*=1.724, p=0.085), wanting to die (y*=1.285,
p=0.199) and suicidal ideation or attempt (y*=1.738,
p=0.082). The despondent class could be best under-
stood as arising from a dissociation of two sets of de-
pressive symptoms that cohered more closely in the
mild and severe groups. That is, the despondent class
had elevated levels for core mood and cognitive de-
pressive symptoms (dysphoria, guilt, thoughts about
death, wanting to die and suicidal thoughts), with
endorsement frequencies broadly intermediate be-
tween the mild and severe groups. By contrast, the
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Table 2. Overall four-class model from latent class analysis (LCA): the Epidemiologic Catchment Area (ECA) Project, n=10529

Class 1: Not Class 2: Mild Class 3: Class 4: Severe
depressed depression Despondent depression
Predicted probability of depressive symptoms in the past 6 months
Dysphoria 0.017 0.254 0.511 0.773
Lost appetite 0.002 0.144 0.091 0.411
Lost weight 0.006 0.108 0.042 0.299
Gained weight 0.025 0.177 0.121 0.359
Insomnia 0.050 0.385 0.413 0.677
Hypersomnia 0.008 0.138 0.105 0.386
Fatigue 0.024 0.350 0.221 0.747
Motor retardation 0.003 0.132 0.034 0.569
Motor agitation 0.006 0.144 0.124 0.520
Lost interest in sex 0.007 0.097 0.057 0.311
Guilt 0.006 0.123 0.402 0.576
Concentration 0.004 0.196 0.199 0.737
Slow thoughts 0.004 0.137 0.175 0.709
Thought about death 0.039 0.245 0.623 0.734
Wanted to die 0.002 0.000 0.439 0.576
Suicidal thoughts/suicide attempt 0.004 0.012 0.276 0.381
Estimated class prevalence (%) 83.2 11.6 3.2 1.9
n (most probable class membership) 8950 1145 238 196
Model fit statistics Entropy BIC BICy BLRT?
0.872 52042.1 510829.2 253.1, p <0.001
Free parameters 67 67 17

BIC, Bayesian information criterion ; BICy, sample-size adjusted BIC; BLRT, bootstrap likelihood ratio test.

aBLRT for four-class versus three-class model.

conditional probability of endorsement of the veg-
etative symptoms (e.g. concentration problems, fati-
gue, psychomotor disturbances) in the despondent
class closely resembled that seen in the mild class.
Overall, the LCA results are consistent with quanti-
tative differences between the non-depressed, mild
and severe depression classes, and also qualitative
differences between the despondent and severe de-
pression classes.

The first research question concerned whether the
prevalence of specific classes varied by age. Age was
significantly associated with class membership as in-
dicated by the latent class regression analyses.
Relative to the non-depressed class, older age was in-
versely associated with membership in the severe
depression class [odds ratio (OR) 0.982, 95% confi-
dence interval (CI) 0.973-0.992, z score= —3.693,
p<0.001] and the mild depression class (OR 0.988,
95% CI 0.982-0.994, z score = —4.074, p <0.001). There
was no age difference in likelihood of membership in
the despondent class relative to the non-depressed
class (OR 997, 95% CI 0.981-1.01, z score= —0.340,
p=0.734). Overall, age was most strongly inversely
associated with prevalence of the severe depression
class relative to the other three classes (Fig. 1).
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The second research question concerned whether
the composition of the latent classes varied by age.
Table 3 shows the prevalence of each of the four
classes and the predicted probability of symptom en-
dorsement by class across the four age groups.
The probability of symptom endorsement (i.e. what
depression ‘looks like’) in the non-depressed and
mild depression classes is similar across all four age
groups. For example, the predicted probability of en-
dorsing dysphoria within the mild depression
class ranges from 0.178 for those aged >65 years to
0.307 for those aged 30-44 years. The prevalence of
the despondent class is J-shaped, with the highest
prevalence among the 18-29-year age group (7.5%),
substantially lower prevalence among the middle-age
groups (approximately 1%), and then a modest in-
crease among the oldest age group (2.0%). However,
there are some qualitative differences in the compo-
sition of the despondent class across age group that is
not seen in the other depression classes. For example,
the predicted probability of endorsement of the pre-
occupation with death items (e.g. thought about
death, want to die) is substantially lower among the
18-29-year age group than for the other three age
groups for this class. This is in contrast to the severe
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Fig. 1. Class prevalence by age: results from the regression of the four-class depression model using data from the

Epidemiologic Catchment Area (ECA) Project (1n=10529).

depression class, in which the predicted probabilities
of symptom endorsement are generally high across the
board and similar across age groups.

Table 4 shows that age was directly associated with
all depressive symptoms except concentration prob-
lems and lost appetite, above and beyond depression
class membership. These results indicate that, even
within latent classes of depression, older age was
associated with higher endorsement of some neuro-
vegetative symptoms (e.g. insomnia, psychomotor
changes) but lower endorsement of others (e.g. weight
change, fatigue, hypersomnia). Consistent with pre-
vious research, age was inversely associated with
dysphoria even after accounting for depression class
(Gallo et al. 1994).

Discussion

The primary finding from this study is that, although
the overall burden of depressive symptomatology is
similar across mid- and later-life, the characteristics
of this symptomatology vary. Two qualitatively dif-
ferent types of severe depressive symptomatology
were indicated by the LCA: a typical form character-
ized by high levels of all depressive symptoms, and a
second form characterized by a relative lack of neuro-
vegetative symptoms despite high endorsement of
dysphoria, guilt and suicidal thoughts. These two
subtypes of depression have differing patterns by age.
Specifically, the prevalence of the severe depression
class decreased monotonically with age, whereas the
prevalence of despondent depression did not vary
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significantly with age, and was more common than
severe depression in the oldest age group. Age was
also significantly associated with most symptoms even
after accounting for depressive latent class, consistent
with previous research (Gallo et al. 1994). Overall,
these findings are consistent with the hypothesis that
the expression of depression, as indicated by symptom
profile, varies over the life course.

These results indicate that the prevalence of the
despondent class does not decrease with age, in con-
trast to the mild and severe depression classes. The
symptom composition of this class differed substan-
tially from the youngest to the oldest age groups, also
in contrast to the mild and severe depression classes.
It is unclear why the patterning of this class by age
differs. This finding suggests that the natural history
of despondent depression, characterized by a relative
lack of neurovegetative symptoms despite feelings of
dysphoria, guilt and preoccupation with death, differs
from the typical depression syndrome over the life-
span. This suggests that, among older adults in par-
ticular, there may be two distinct types of severe
depressive symptomatology, one that fits relatively
well with established diagnostic criteria (e.g. the
severe class) and one that is characterized by a lack of
neurovegetative symptoms despite pronounced mood
and cognitive disturbances. There was no evidence
that older adults were more likely to be in the mild
depression class, a somewhat unexpected finding
given the support for subsyndromal or minor de-
pression as being more common in later life
(Lavretsky & Kumar, 2002). There is no agreed upon
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Table 3. Regression of four-class latent depression on age group (18-29, 30-44, 4564 and > 65 years)

Severe depression Despondent Mild depression Not depressed

1829 3044  45-64 >65 1829 3044  45-64 >65 1829 3044  45-64 =65 1829 3044  45-64 =65
Dysphoria 0.770 0.746 0.798 0.544  0.409 0.681 0.608 0442  0.251 0.307 0.273 0178  0.024 0.017 0.014 0.008
Lost appetite 0.446 0.466 0.256 0.256  0.063 0.280 0.073 0.066  0.240 0.066 0.135 0.189  0.003 0.002 0.001 0.001
Lost weight 0.322 0.338 0.209 0.078  0.055 0.183 0.000 0.000  0.225 0.068 0.097 0.072  0.014 0.007 0.002 0.002
Gained weight 0.412 0.376 0.339 0.114  0.143 0.205 0.068 0.087  0.268 0.228 0.159 0.027  0.046 0.021 0.028 0.012
Insomnia 0.664 0.623 0.679 0.662 0316 0.594 0.533 0439  0.384 0.327 0.448 0413  0.044 0.037 0.052 0.064
Hypersomnia 0.439 0.520 0.238 0232 0.105 0.176 0.130 0.056  0.341 0.105 0.069 0.068  0.017 0.006 0.004 0.003
Fatigue 0.542 0.904 0.825 0.829  0.174 0.252 0.221 0.254  0.468 0.292 0.374 0.303  0.027 0.030 0.020 0.015
Motor retardation 0.422 0.712 0.642 0595  0.020 0.000 0.000 0.025  0.151 0.108 0.153 0.129  0.001 0.002 0.002 0.006
Motor agitation 0.480 0.474 0.576 0262  0.134 0.299 0.127 0.087  0.220 0.138 0.125 0.085  0.009 0.008 0.002 0.007
Lost interest in sex 0.326 0.287 0.288 0.155  0.062 0.136 0.065 0.024  0.130 0.127 0.100 0.023  0.007 0.010 0.007 0.004
Guilt 0.619 0.520 0.643 0379  0.338 0.605 0.452 0293  0.075 0.167 0.140 0.056  0.007 0.008 0.003 0.005
Concentration 0.730 0.797 0.740 0702 0.222 0.323 0.000 0.088  0.188 0.188 0.210 0.134  0.008 0.003 0.004 0.001
Slow thoughts 0.687 0.787 0.729 0.703  0.131 0.210 0.000 0191 0.109 0.104 0.174 0.153  0.005 0.003 0.001 0.008
Thought about death 0.770 0.604 0.722 0.763  0.453 0.863 0.628 0.668  0.155 0.236 0.289 0295  0.043 0.033 0.033 0.042
Wanted to die 0.637 0.408 0.601 0520  0.173 0.602 0.733 0.784  0.005 0.000 0.014 0.000  0.001 0.001 0.001 0.003
Suicidal thoughts/attempt ~ 0.461 0.276 0.348 0302  0.127 0.522 0.434 0.288  0.000 0.040 0.019 0.000  0.006 0.006 0.002 0.000
Class prevalence 2.3 2.0 2.0 13 7.5 1.8 1.1 2.0 6.9 12.2 11.7 9.7 83.3 84.0 85.3 87.0

within age group (%)
n (most probable 67 56 48 32 218 49 26 48 199 336 287 233 2414 2321 2098 2097
class membership)

Model fit statistics Entropy  BIC BICn

0.939 82347.26 81486.06
Free parameters 271 271 271

BIC, Bayesian information criterion; BICy, sample-size adjusted BIC.

254102 af1] ayy 1200 swojduihis anissaidap u1 uoyvLIY A

€¥0C


https://doi.org/10.1017/S003329171200027X

2044  B. Mezuk and K. S. Kendler

Table 4. Direct effect of age on depressive symptom endorsement
after accounting for latent class membership

OR (95% CI) p value
Dysphoria 0.99 (0.98-0.99) <0.001
Lost appetite 1.01 (1.00-1.01) 0.074
Lost weight 0.98 (0.98-0.99) <0.001
Gained weight 0.98 (0.97-0.98) <0.001
Insomnia 1.02 (1.01-1.02) <0.001
Hypersomnia 0.97 (0.97-0.98) <0.001
Fatigue 1.01 (1.00-1.01) 0.022
Motor retardation 1.02 (0.02-0.03) <0.001
Motor agitation 0.99 (0.98-0.99) 0.004
Lost interest in sex 0.99 (0.98-0.99) <0.001
Guilt 0.99 (0.98-0.99) <0.001
Concentration 1.00 (0.99-1.01) 0.243
Slow thoughts 1.02 (1.01-1.03) <0.001
Thought about death 1.01 (1.00-1.01) 0.031
Wanted to die 1.02 (1.00-1.05) 0.030
Suicidal thoughts/suicide 0.98 (0.97-0.99) <0.001

attempt

OR, Odds ratio; CI, confidence interval.

ORs indicate effect of a 1-year increase in age on
endorsement of depressive symptom after accounting for
depression class membership.

diagnostic criteria for subsyndromal depression, and
it may be that the despondent class, which was dis-
tinguished from the severe depression class by a rela-
tive lack of neurovegetative symptoms, may have
captured this group (Geiselmann & Bauer, 2000; Flint,
2002). Future research should investigate the clinical
characteristics of these subtypes (Chen et al. 2000;
Lux & Kendler, 2010), and also their relationship to
medical co-morbidity and risk of suicide.

These LCA results differ from previous reports in
several ways. For example, Kendler et al. (1996) re-
ported an atypical depression class (characterized
by hypersomnia, hyperphagia and fatigue) in their
analysis of female twins based on 14 depression
symptom items. The version of the DIS used in the
present study does not assess hyperphagia, a key
atypical symptom that may have influenced the
ability to differentiate an atypical class in these data.
However, there was no evidence of an atypical group
even in the models that extracted additional classes.
Using nine symptom groups from the DIS, Chen et al.
(2000) reported a five-class model consisting of non-
depressed, anhedonia, suicidal, psychomotor and
severely depressed classes in a community sample
aged 27-96 (median 48) years. Because this study used
symptom groups rather than individual symptom
items, it is not directly comparable to the results
presented here, but these two studies are broadly
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consistent. Finally, Hybels et al. (2009) reported a four-
class model using items from the Montgomery—
Asberg Depression Rating Scale in a sample of adults
aged >60 years seeking treatment for depression;
these four classes seemed to indicate differences in
severity rather than qualitative variations, and there
was no evidence of a distinct despondent class in that
analysis.

The results of this study should be interpreted in
light of study limitations. The version of the DIS used
here was based on the DSM-III version published in
1980. However, the symptom criteria for MD on which
the DIS is based have not changed substantially since
DSM-III and thus these results still have relevance to
understanding the natural history and expression of
depression in the community. This is a cross-sectional
study and, as such, longitudinal analyses are needed
to examine directly how individuals transition across
depression classes over the lifespan. This study also
has several strengths. Because there are no skip pat-
terns in the DIS, this analysis was able to examine the
prevalence and clustering of depressive symptoms
group together, independent from the cardinal symp-
toms of dysphoria and anhedonia. This analysis of
specific symptoms, rather than symptom groups,
provided a more detailed examination of the relation-
ship between age and depressive symptomatology
than prior studies. The study used a large, population-
based sample that limits the influence of selection bias
on the findings. Overall, these findings demonstrate
the benefit of examining individual symptoms rather
than broad symptom groups for understanding the
natural history of depression over the lifespan.

These findings have potential implications for the
revision of DSM diagnostic criteria, and particularly for
instruments aimed at comparing incidence and preva-
lence of depression syndromes in mixed-aged popu-
lations. The finding that age is inversely associated
with dysphoria, a cardinal symptom of depression,
after accounting for depression class indicates that
instruments that use endorsement of this symptom as
the gateway to assessing the other symptom groups
will tend to underestimate the prevalence of de-
pression among older adults. These findings also point
to two distinct patterns of high depressive symp-
tomatology: a severe depression class that maps well
onto current diagnostic criteria, and a despondent class
that is indicated by a notable lack of neurovegetative
symptoms, with the exception of insomnia, despite
pronounced low mood, worthlessness and preoccu-
pation with death. This despondent class may be par-
ticularly difficult for health-care providers to identify
unless they explicitly ask about guilt, worthlessness
and suicidal ideation (Vannoy et al. 2011). Assessment
instruments and diagnostic criteria that reflect the
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heterogeneity in depression syndromes, particularly
variation in expression of symptoms by age, will pro-
vide the most complete understanding of the epi-
demiology of depression over the lifespan.

Note

Supplementary material accompanies this paper on
the Journal’s website (http://journals.cambridge.org/
psm).
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