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Objective: The heterogeneity of depression in 
the current classification system remains a point of 
discussion in the psychiatric field, despite previous 
efforts to subclassify depressive disorders. Data-
driven techniques may help to come to a more 
empirically based classification. This study aimed  
to identify depressive subtypes within a large cohort 
of subjects with depression.

Method: Baseline data from 818 persons with  
a DSM-IV diagnosis of current major depressive 
disorder or minor depression who participated in 
the Netherlands Study of Depression and Anxiety 
were used. Respondents were recruited in the  
community, in primary care, and in specialized 
mental health care from September 2004 through  
February 2007. Latent classes were derived from 
latent class analysis using 16 depressive symptoms 
from the Composite International Diagnostic  
Interview and the Inventory of Depressive  
Symptomatology. Classes were characterized  
using demographic, clinical psychiatric, psycho
social, and physical health descriptors.

Results: Three classes were identified: a severe 
melancholic class (prevalence, 46.3%), a severe 
atypical class (prevalence, 24.6%), and a class 
of moderate severity (prevalence, 29.1%). Both 
severe classes were characterized by more neuroti-
cism (melancholic OR = 1.05 [95% CI, 1.01–1.10]; 
atypical OR = 1.07 [95% CI, 1.03–1.12]), more dis-
ability (melancholic OR = 1.07 [95% CI, 1.05–1.09]; 
atypical OR = 1.06 [95% CI, 1.04–1.07]), and less 
extraversion (melancholic OR = 0.95 [95% CI, 
0.92–0.99]; atypical OR = 0.95 [95% CI, 0.92–0.99]) 
than the moderate class. Comparing the melan-
cholic class with the atypical class revealed that 
the melancholic class had more smokers (atypical 
OR = 0.57 [95% CI, 0.39–0.84]) and more childhood 
trauma (atypical OR = 0.86 [95% CI, 0.74–1.00]), 
whereas the atypical class had more women (atypi-
cal OR = 1.52 [95% CI, 0.99–2.32]), a higher body  
mass index (atypical OR = 1.13 [95% CI, 1.09–
1.17]), and more metabolic syndrome (atypical 
OR = 2.17 [95% CI, 1.38–3.42]).

Conclusions: Both depression severity  
(moderate vs severe) and the nature of depressive 
symptoms (melancholic vs atypical) were found 
to be important differentiators between subtypes. 
Higher endorsement rates of somatic symptoms and 
more metabolic syndrome in the atypical class sug-
gest the involvement of a metabolic component.
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Major depression is widely recognized as an important 
and universal public health issue. However, at the 

same time, it is probably the most widely criticized product 
of our current psychiatric nosology, mainly because of its 
heterogeneity.1–5 Further refinement of the diagnostic clas-
sification of major depressive disorder is one of the great 
challenges ahead. Ideally, further classification of depressive 
disorders would be based on empirically validated symptom 
profiles, which are linked to etiologic subtypes and predict 
both the prognosis and response to treatment.

In the past, many attempts have been made to further 
subclassify major depressive disorder along 1 or more of the 
lines above. Examples of such specifiers—currently acknowl-
edged in the DSM-IV—are melancholic depression and 
atypical depression. Especially classifying atypical depres-
sion may be important as it has shown to identify patients 
who are more responsive to monoamine oxidase inhibitors 
than to tricyclic antidepressants.6,7 Nevertheless, the defi-
nition of atypical depression also receives critique since its 
underlying symptom profile has not been consistently con-
firmed in studies measuring all DSM-IV atypical symptom 
indicators.8–10

In order to come to a more empirically based classifica-
tion, data-driven techniques that cluster persons on the basis 
of their endorsed symptom pattern seem very useful. Previ-
ous studies using such techniques have shown that severity 
of symptoms as well as the nature of symptoms (typical vs 
atypical) play an important role in distinguishing subtypes 
of depression.11–13 However, these studies used a limited 
set of depressive symptoms for their classification. Further-
more, they did not examine profiles within a large cohort of 
depressed patients but included the entire range of the popu-
lation (including the healthy), and they did not apply a large 
effort to characterize subtypes according to psychosocial 
and physical health indicators. Such further characteriza-
tion, however, is essential for achieving valuable information 
on potential differential etiologic mechanisms underlying 
different symptom profiles.

Therefore, in the current study, our primary aim was to 
identify empirically valid subtypes of depressive disorder on 
the basis of depressive symptomatology in a large cohort of 
depressed subjects participating in the Netherlands Study of 
Depression and Anxiety (NESDA). The second aim was to 
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test whether these subtypes yield meaningful categories in 
terms of underlying risk factors, comorbidity patterns, and 
clinical characteristics.

METHOD

Sample
Data were derived from the baseline measurements of 

NESDA. The NESDA cohort (N = 2,981) consists of persons 
aged 18–65 years with a current or remitted depressive and/
or anxiety disorder, persons at risk due to family history or 
subthreshold symptoms, and healthy controls. Participants 
were recruited in the general population, in primary care, 
and in specialized mental health care from September 2004 
through February 2007. The research protocol was approved 
by the ethics committees of participating universities, and 
all respondents provided written informed consent. Exclu-
sion criteria used were the following: (1) a primary clinical 
diagnosis of psychotic disorder, obsessive-compulsive dis-
order, bipolar disorder, or severe addiction disorder and 
(2) not being fluent in Dutch. A detailed description of the 
NESDA study design can be found elsewhere.14 All patients 
with a current (1-month recency) diagnosis of major de-
pressive disorder (n = 802) or minor depression (n = 84) 
were initially selected. Persons with complete data on de-
pressive symptoms were included in the current analyses 
(total N = 818). Persons excluded from analyses because 
of incomplete data on depressive symptoms (n = 68) had 
attained a lower education level, had a lower depression 
severity, and were less often of North European descent.

Measures
Depressive symptoms. A total of 16 depressive symp-

toms were used as indicator variables to identify subtypes in 
a latent class analysis and were derived from 2 sources. The 
9 key depression symptoms of the DSM-IV were based on 
the Composite International Diagnostic Interview (CIDI),15 
lifetime version 2.1, which was used to diagnose depres-
sive and anxiety disorders according to DSM-IV criteria and 
was conducted by specially trained clinical research staff. 
The items were coded as “not present” or “present,” except 
for the items regarding changes in appetite, weight, sleep, 
and psychomotor disturbances. For appetite and weight, 
2 separate variables with 3 categories were constructed, 
namely “no change in appetite/weight,” “decreased appetite/
weight” and “increased appetite/weight,” making up a total 
number of 10 CIDI symptoms. For sleep and psychomo-
tor disturbances, variables were constructed in a similar 
way but with 1 extra category that indicated the presence 
of both insomnia and hypersomnia and both psychomotor 
agitation and retardation. This way, we would be able to 
distinguish symptom patterns while preventing violation of 
the latent class analysis assumption of local independence 
(correlation between variables in a class is accounted for 
by the latent variable), which could occur when separate 
variables would have been included for different expres-
sions of symptoms.16

Further, 6 additional variables specific for atypical and 
melancholic features according to DSM-IV were derived 
from the 30-item Inventory of Depressive Symptomatology–
Self-Report (IDS-SR) (www.ids-qids.org).17,18 For atypical 
depression, the following symptoms were used: mood reac-
tivity (item 8), leaden paralysis (item 30), and interpersonal 
rejection sensitivity (item 29). For melancholic depression, 
the following symptoms were derived: worse mood in the 
morning (diurnal variation, item 9a), early morning awak-
ening (item 3), and quality of mood (item 10). Lack of 
reactivity was already captured in the atypical symptom of 
mood reactivity. The IDS-SR responses were dichotomized 
as 0 or 1 = absent and 2 or 3 = present.

Characteristics to describe identified latent classes. Four 
groups of variables were used to characterize identified latent 
classes, namely demographic, clinical psychiatric, psycho-
social, and physical health indicators. These 4 groups of 
indicators encompass risk factors, comorbidity indicators, 
and other characteristics in 4 areas that may explain differ-
ences between classes and provide hints about the etiology 
of different subtypes.

Standard demographics included age, sex, and educa-
tional level (in years).

Clinical psychiatric indicators included key clinical char-
acteristics of the depressive disorder such as age at onset 
and number of episodes as assessed in the CIDI psychiat-
ric interview. The presence of 1-month comorbid anxiety 
(panic disorder with and without agoraphobia, agorapho-
bia, social phobia, generalized anxiety disorder) and alcohol 
dependence disorders was assessed using the CIDI as well. 
Family history of depression was assessed using the fam-
ily tree method,19 and a measure for duration of depressive 
disorder was derived from the life chart representing the 
number of months being depressed in the prior 4-year peri-
od.20 Further, the presence of manic symptoms was assessed 
with the Mood Disorder Questionnaire (MDQ).21

Psychosocial characteristics comprised neuroticism and 
extraversion assessed using the NEO Personality Inventory.22 
Negative life events in the last year were assessed with the 
Brugha questionnaire, The List of Threatening Experienc-
es,23 and childhood trauma was assessed using the structured 
inventory from the Netherlands Mental Health Survey and 
Incidence Study (NEMESIS) that constructs an index (range 
0–4) incorporating the occurrence and frequency of 4 types 
of abuse before age 16 (emotional neglect, psychological 
abuse, physical abuse, and sexual abuse).24 Overall func-
tioning was measured with the World Health Organization 
Disability Assessment Schedule II (WHODAS).25

Physical health indicators included physical activity mea-
sured with the International Physical Activity Questionnaire 
(IPAQ)26 and expressed per 1,000 metabolic equivalent min-
utes per week. Current smoking (yes/no) was assessed, and 
pain was measured using a count of pain locations (range, 
0–7) mentioned on the Chronic Graded Pain Scale.27 Fur-
ther, objective and standardized assessments of weight and 
height were performed to calculate body mass index (kg/m2). 
The presence of somatic conditions was assessed in the 
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baseline interview. A count of the number of somatic diseases  
(including lung disease, osteoarthritis, cancer, gastrointesti-
nal disease, liver disease, epilepsy, thyroid disease) for which 
the subject was receiving medical treatment was constructed. 
Separate variables were used for cardiovascular disease and 
diabetes, since these may share biologic phenomena with 
depressive disorder (eg, HPA axis dysfunction, inflamma-
tion28,29) and have been specifically linked with somatic 
symptoms of depression.30 Cardiovascular disease and diabe-
tes were assessed using adjudicated information integrating 
medication use and self-report information. Subsequent 
analyses will also explore the role of metabolic syndrome—a 
clustering of cardiovascular risk factors—defined accord-
ing to the Adult Treatment Panel-III (ATP-III) criteria.31,32 
The ATP-III criteria are as follows: (1) waist circumference 
> 102 cm in men or > 88 cm in women, (2) triglycerides ≥ 1.7 
mmol/L (150 mg/dL), (3) high-density lipoprotein choles-
terol < 1.03 mmol/L (40 mg/dL) in men or < 1.30 mmol/L 
(50 mg/dL) in women, (4) blood pressure ≥ 130/85 mm Hg 
or drug treatment for hypertension, and (5) fasting plasma 
glucose ≥ 6.1 mmol/L (110 mg/dL) or drug treatment for 
elevated glucose. Persons who score positive on 3 or more 
criteria are considered to have the metabolic syndrome.

Statistical Analysis
In the first phase of the analyses, we performed latent class 

analysis using Mplus,16,33 version 5.1, to identify differential 
symptom profiles. Latent class analysis, often described as a 
“categorical equivalent” of factor analysis, assumes that an un-
observed, latent categorical variable explains the association 
among a set of observed depressive symptoms. It computes 
2 sets of parameters: (1) latent class probabilities or class 
prevalences and (2) conditional probabilities, ie, estimated 
probabilities of observed variables given that the individual 
is a member of that class (analog to factor loadings in fac-
tor analysis). Models with 1 class up to 5 classes were fitted. 
Latent class analysis output provides several statistical infor-
mation criteria, like the Akaike information criterion (AIC) 
and the Bayesian information criterion (BIC), but currently 
there is no consensus on which criterion identifies the best 
number of classes. The best-fitting number of classes was 
determined using these statistics—lowest value preferred for 
BIC and AIC—as well as interpretability of the classes.34 The 
Cramer V statistic, a measure of association derived from the 
Pearson χ2 ranging from 0 to 1, was calculated for each item 
in the latent class analysis as effect-size measure to express 
the discriminating capacity of each item.35 Once the best-
fitting number of classes was determined, respondents were 
assigned to their most likely class, and their distinct depres-
sive symptomatology profile was described.

In a second phase of the analyses, we evaluated the 
characteristics of these classes in order to explore poten-
tial mechanisms underlying the classes. This was done by 
evaluating differences across the classes in demographic, 
psychopathological, psychosocial, and physical health indi-
cators (using SPSS, version 15.0; SPSS Inc, Chicago, Illinois). 
χ2 tests (for categorical variables), analysis of variance (for 

continuous variables), and Kruskal-Wallis tests (for nonpara-
metric continuous variables) were used to test for differences 
in characteristics across classes. Additional pairwise compari-
sons were performed to test for differences between pairs of 
classes. Multinomial logistic regression analyses were con-
ducted to examine multivariable determinants of identified 
depressive subclasses.

RESULTS

Latent Class Analysis Outcome
The best-fitting model, based on interpretability and BIC 

and AIC values, in a latent class analysis with 16 depres-
sive symptoms was a 3-class model (Table 1) (BIC = 15,627; 
AIC = 15,307). The 2-class model had a comparable BIC value 
(15,616) but a higher AIC value (15,404) and was considered 
to be conceptually less meaningful, as it differentiated only 
in severity. Mean posterior probabilities for most likely class 
membership were 0.80 for class 1, 0.88 for class 2, and 0.84 for 
class 3, indicating acceptable classification quality.

Table 1 shows the probability of symptom endorsement 
in the 3 identified latent classes. The first class (prevalence, 
46.3%) was characterized by overall high symptom endorse-
ment. This class also had the highest proportions on most 
melancholic symptoms (decreased appetite, weight loss, psy-
chomotor change, lack of responsiveness, diurnal variation, 
and early morning awakening) and, furthermore, had rela-
tively high endorsement rates of leaden paralysis. The second 
class (prevalence, 24.6%) showed a more atypical symptom 
pattern with increased appetite, weight gain, and leaden paral-
ysis and also had relatively high symptom endorsement. The 
third class (prevalence, 29.1%) had the lowest probabilities on 
all depressive symptoms, indicating moderate severity.

Characteristics of the Identified Classes
Table 2 shows the psychopathological characteristics of the 

identified latent classes. The moderate class (class 3) had a 
later onset, had shorter duration of depression, and had lower 
proportions of manic symptoms, positive family history, co-
morbid panic disorder with agoraphobia, social phobia, and 
generalized anxiety disorder than both severe classes.

Demographic, psychosocial, and physical health charac-
teristics of classes are described in Table 3. Class 1 (severe 
melancholic) distinguished itself from the other 2 classes by 
a higher number of negative life events in the past year and 
by a higher proportion of smokers. Class 2 (severe atypical) 
showed a higher body mass index compared to classes 1 and 
3. Class 3 (moderate) distinguished itself from both severe 
classes by more favorable scores on WHODAS function-
ing, neuroticism, and extraversion scales; a lower score on 
the childhood trauma index; and a lower number of pain 
locations.

Two things stood out in the latent class outcomes and the 
univariable characterization of classes. First, given that class 
3, with moderate severity, appeared to have more favorable 
characteristics, it seems that severity of depression played 
a distinguishing role in differentiating classes 1 and 2 from  
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class 3. Second, within the more severe subtypes (classes 1 
and 2), there were marked differences in symptom patterns 
and characteristics; class 1 appeared to represent melancholic 
depression, while class 2 endorsed reversed vegetative symp-
toms representing a more atypical pattern and was associated 
with a high body mass index, possibly indicating that this 
latter type is linked to metabolic abnormalities. To further 

explore the differences between classes, we performed mul-
tinomial logistic regression comparing the 2 severe classes 
with the moderate class and the severe classes with each 
other. All variables used in Tables 2 and 3 with an overall 
P < .10 were included as covariates.

Table 4 presents the results from the multivariable, mul-
tinomial logistic regression analyses. When compared to the 

Table 1. Probabilities of Endorsing Depressive Symptoms Derived From Latent Class Analysis (N = 818)

Class Description
Class 1,  

Severe Melancholic
Class 2,  

Severe Atypical
Class 3,  

Moderate Severity
Cramer V 
Statistic P Value

Prevalence, % 46.3 24.6 29.1
DSM-IV criterion symptoms
Depressed mood 1.000 0.977 0.800 0.363 < .001a,b,c

Loss of interest 0.976 0.964 0.896 0.182 < .001a,b

Weight 0.373 < .001a,b,c

No weight change 0.744 0.713 0.859
Weight loss 0.256 0.017 0.105
Weight gain 0.000 0.270 0.036

Appetite 0.553 < .001a,b,c

No change in appetite 0.369 0.284 0.508
Decreased appetite 0.631 0.055 0.267
Increased appetite 0.000 0.660 0.226

Sleep 0.236 < .001a,b,c

No change in sleep 0.049 0.034 0.154
Less sleep 0.515 0.388 0.508
More sleep 0.093 0.180 0.163
Both less and more sleep 0.342 0.398 0.175

Psychomotor 0.253 < .001a,b

No psychomotor change 0.364 0.405 0.675
Psychomotor retardation 0.213 0.229 0.042
Psychomotor agitation 0.207 0.176 0.225
Both agitation and retardation 0.215 0.190 0.058

Fatigue/energy loss 0.964 1.000 0.840 0.305 < .001a,b,c

Guilt/worthlessness 0.918 0.921 0.664 0.354 < .001a,b

Lack of concentration/indecisiveness 0.985 0.991 0.947 0.128 < .01a,b

Suicidal 0.774 0.705 0.404 0.359 < .001a,b,c

Additional atypical and melancholic symptoms
Lack of responsivenessd 0.397 0.334 0.072 0.331 < .001a,b

Leaden paralysis 0.779 0.841 0.278 0.561 < .001a,b

Interpersonal sensitivity 0.496 0.535 0.144 0.347 < .001a,b

Quality of mood 0.569 0.629 0.367 0.243 < .001a,b,c

Diurnal variation, worse in morning 0.116 0.111 0.038 0.129 < .01a,b

Early morning awakening 0.338 0.230 0.163 0.187 < .001a,b,c

aSevere melancholic versus moderate severity was significantly different (P < .05).
bSevere atypical versus moderate severity was significantly different (P < .05).
cSevere atypical versus severe melancholic was significantly different (P < .05).
dPresence of responsiveness is an atypical feature, while lack of responsiveness is a melancholic feature.

Table 2. Clinical Psychiatric Characteristics of the Identified Latent Classes (N = 818)

Characteristic

Class 1,  
Severe Melancholic, 

n = 379

Class 2,  
Severe Atypical, 

n = 201

Class 3,  
Moderate Severity, 

n = 238
Overall  
P Value

Age at onset, median (IQR) 25 (19) 22 (16) 28 (22) .002a,b

No. of episodes, median (IQR) 1 (4) 1 (4) 2 (3) .629
No. of depressed months in last 4 years, median (IQR) 18.7 (25.2) 18.2 (21.3) 9.6 (14.4) < .001a,b

Significant manic symptoms, % 10.3 9.5 4.6 .038a,b

First-degree family history, % 84.3 83.8 72.9 < .001a,b

Presence of comorbid anxiety disorder, %
Panic disorder with agoraphobia 22.4 26.4 9.7 < .001a,b

Panic disorder without agoraphobia 8.7 10.9 7.1 .373
Social phobia 36.9 35.3 20.2 < .001a,b

Agoraphobia 7.1 6.5 5.9 .830
Generalized anxiety disorder 37.2 31.3 18.5 < .001a,b

Comorbid alcohol dependence, % 21.9 23.4 18.1 .353
aSevere melancholic versus moderate severity was significantly different (P < .05).
bSevere atypical versus moderate severity was significantly different (P < .05).
Abbreviation: IQR = interquartile range.
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moderate class, those in the severe melancholic class were 
more likely to report a positive family history of depression 
and a higher childhood trauma score, and those in the severe 
atypical class had a higher body mass index. Both severe 
classes were more likely to have longer duration, less favor-
able scores on WHODAS functioning, more neuroticism, 
and less extraversion than the moderate class. When we di-
rectly compared class 2 (severe atypical) with class 1 (severe 
melancholic), it was apparent that a younger age at onset, 

better functioning, and a higher body mass index were asso-
ciated with a higher risk of having a severe atypical symptom 
pattern, whereas current smoking was significantly more 
prevalent in the class with the severe melancholic symptom 
pattern.

As body mass index was found to be a significant variable 
in 2 of 3 comparisons (see Table 4) and because we wanted 
to further explore potential metabolic abnormalities within 
classes, the prevalence of metabolic syndrome was compared 

Table 3. Demographic, Psychosocial, and Physical Health Characteristics of the Identified Latent Classes 
(N = 818)

Characteristic

Class 1,  
Severe Melancholic, 

n = 379

Class 2,  
Severe Atypical, 

n = 201

Class 3,  
Moderate Severity, 

n = 238
Overall  
P Value

Demographic
Age, mean (SD), y 41.5 (11.9) 40.6 (11.3) 42.8 (13.1) .14
Sex, female, % 65.4 73.1 63.4 .08
Education, mean (SD), y 11.4 (3.3) 11.4 (3.3) 11.4 (2.9) .99

Psychosocial
WHODAS functioning score, mean (SD) 46.4 (15.3) 44.5 (14.7) 28.5 (14.7) < .001a,b

Neuroticism score, mean (SD) 44.4 (6.1) 44.4 (5.9) 38.7 (6.8) < .001a,b

Extraversion score, mean (SD) 31.1 (6.6) 31.4 (6.5) 35.7 (6.1) < .001a,b

Childhood trauma index, median (IQR) 1 (2) 1 (2) 1 (2) < .001a,b

No. of negative life events, median (IQR) 1 (1) 0 (1) 0 (1) .04a,c

Physical health
Physical activity as 1,000 metabolic-equivalent 

minutes/week, mean (SD)
3.2 (3.2) 3.6 (3.3) 3.4 (3.1) .36

Current smoking, yes, % 52.8 36.8 37.4 < .001a,c

No. of pain locations, mean (SD) 4.0 (1.7) 4.2 (1.7) 3.5 (1.6) .001a,b

No. of somatic diseases, mean (SD) 0.4 (0.7) 0.4 (0.7) 0.3 (0.7) .35
Cardiovascular disease, yes, % 8.8 6.5 6.3 .44
Diabetes, yes, % 6.5 7.1 3.4 .19
Body mass index, mean (SD) 25.3 (5.0) 28.3 (5.7) 25.4 (4.8) < .001b,c

aSevere melancholic versus moderate severity was significantly different (P < .05).
bSevere atypical versus moderate severity was significantly different (P < .05).
cSevere atypical versus severe melancholic was significantly different (P < .05).
Abbreviations: IQR = interquartile range, WHODAS = World Health Organization Disability Assessment Schedule II.

Table 4. Odds Ratios and 95% CIs for the Multivariable Comparison of the 3 Identified Latent Classes

Characteristic

Comparison of Severe Classes Versus Moderate Classa Comparison Subtypes:  
Atypical Class Versus 
Melancholic Class,b  

Odds Ratio (95% CI)
Severe Melancholic Class, 

Odds Ratio (95% CI)
Severe Atypical Class,  
Odds Ratio (95% CI)

Clinical psychiatric
Age at onset, per 10 years 0.98 (0.83–1.16) 0.83 (0.69–1.01)** 0.85 (0.72–0.99)*
Duration, per 6 depressed months 1.14 (1.04–1.25)* 1.12 (1.01–1.24)* 0.98 (0.91–1.06)
Significant manic symptoms 0.95 (0.41–2.20) 1.27 (0.51–3.15) 1.33 (0.71–2.52)
Family history of depressive disorder 1.69 (1.03–2.78)* 1.61 (0.92–2.82)** 0.95 (0.57–1.59)
Presence of comorbid anxiety disorder

Panic disorder with agoraphobia 1.21 (0.68–2.18) 1.65 (0.89–3.08) 1.36 (0.86–2.16)
Social phobia 0.75 (0.47–1.21) 0.74 (0.44–1.25) 0.99 (0.65–1.50)
Generalized anxiety disorder 1.40 (0.88–2.25) 1.03 (0.61–1.73) 0.73 (0.49–1.09)

Demographic
Sex, female 0.87 (0.56–1.36) 1.33 (0.81–2.19) 1.52 (0.99–2.32)**

Psychosocial
WHODAS functioning score 1.07 (1.05–1.09)* 1.06 (1.04–1.07)* 0.99 (0.97–0.99)*
Neuroticism score 1.05 (1.01–1.10)* 1.07 (1.03–1.12)* 1.02 (0.98–1.05)
Extraversion score 0.95 (0.92–0.99)* 0.95 (0.92–0.99)* 1.00 (0.97–1.03)
Childhood trauma index 1.22 (1.02–1.45)* 1.05 (0.86–1.27) 0.86 (0.74–1.00)**
No. of negative life events 0.99 (0.83–1.19) 0.86 (0.70–1.07) 0.87 (0.73–1.04)

Physical health
No. of pain locations 1.03 (0.91–1.16) 1.04 (0.91–1.20) 1.01 (0.90–1.14)
Current smoking 1.47 (0.98–2.21)** 0.84 (0.53–1.33) 0.57 (0.39–0.84)*
Body mass index 0.97 (0.93–1.01) 1.09 (1.04–1.14)* 1.13 (1.09–1.17)*

aModerate class is the reference.
bMelancholic class is the reference.
*P < .05, **P < .10.
Abbreviation: WHODAS = World Health Organization Disability Assessment Schedule II.
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between the severe melancholic and severe atypical classes. 
The prevalence of metabolic syndrome was significantly 
higher in the severe atypical class (25.5%) compared to the 
severe melancholic class (15.5%; P = .004). Also, in multi-
variate logistic regression analyses, the metabolic syndrome 
significantly predicted class membership (Table 5). Of the 
separate metabolic syndrome criteria—especially those 
representing the fat-related component, large waist circum-
ference and high triglycerides, but not the other metabolic 
abnormalities, were more prevalent among the severe atypi-
cal class (Table 5).

DISCUSSION

The first aim of this study was to identify empirically valid 
subtypes of depression on the basis of symptomatology. We 
identified 3 subtypes. The first class (severe melancholic 
depression: prevalence, 46.3%) was characterized by weight 
loss, decreased appetite, insomnia, and relatively high 
probabilities on other melancholic symptoms such as lack 
of responsiveness, early morning awakening, and a worse 
mood in the morning. Class 2 (severe atypical depression: 
prevalence, 24.6%) was characterized by increased appetite, 
weight gain, and leaden paralysis. The third class (moderate 
depression: prevalence, 29.1%) had the lowest probabilities 
across all symptoms. Overall, classes were mainly differen-
tiated by severity (moderate vs severe) and the nature of 
symptoms (melancholic vs atypical). 

The second aim of the study was to test whether these 
classes yield meaningful categories in terms of comorbidity 
and underlying risk factors and characteristics (clinical psy-
chiatric, psychosocial, and physical health factors). Classes 
were indeed found to have distinct characteristics. The  
severe melancholic class was characterized by relatively 
many smokers and a history of childhood trauma. The severe 
atypical class was associated with female gender, a higher 
body mass index, and more metabolic syndrome, suggesting 
that metabolic abnormalities play an important role in this 

subtype. The third class, of moderate severity, was charac-
terized overall by more favorable characteristics (eg, better 
functioning, lower neuroticism, and higher extraversion 
scores) as compared to the first 2 classes.

Our findings are, in a certain respect, in line with an 
earlier latent-class-analysis study in the general population, 
which also identified a differentiation in subclasses on the 
basis of severity.12 In addition, previous latent-class-analysis 
studies identified atypical subtypes, but these were gener-
ally based on the presence of increased appetite/weight and 
hypersomnia only and did not include all other DSM-IV 
criteria of atypical depression, such as mood reactivity, 
leaden paralysis, and interpersonal sensitivity.11–13 Our  
latent class analysis, which did include all melancholic and 
atypical symptoms, did not consistently confirm the exis-
tence of an atypical depression class with all the symptoms 
defined in the DSM-IV specifier. This finding is in line with 
previous studies that called into question the current defi-
nition of atypical depression.8–10 Certain symptoms, such 
as interpersonal sensitivity and responsiveness, were not 
much more likely in the severe atypical class (class 2). In 
fact, the driving symptoms in this class were mainly somatic 
or metabolic related, with a key role for appetite and weight 
increase.

The subtypes identified in our study had different 
symptom patterns but were also accompanied by distinct 
characteristics, which point to differential potential etiolog-
ic mechanisms. The severe melancholic class distinguished 
itself in having a higher proportion of smokers. Mecha-
nisms involved may include a shared genetic vulnerability 
for both nicotine dependence and depression—and the 
use of smoking as a form of self-medication. According to 
this last theory, mood-altering properties of nicotine are 
especially reinforcing to depressed persons who are prone 
to experience negative affect.36 Melancholic individuals 
further experienced more childhood trauma, which has 
been found to be associated with melancholic symptoms 
in 1 study37 but not in others38,39 and could result in an 
enhanced vulnerability for depression.40

As for the atypical class, not only did this class endorse 
the more somatic depressive symptoms, such as increased 
appetite and weight gain, but it was also associated with 
a higher body mass index and metabolic syndrome. This 
finding may suggest that this subtype involves a meta-
bolic component. McIntyre and colleagues28 previously 
suggested that metabolic abnormalities may be a defining 
component in depressive disorders. The relationship with 
the metabolic syndrome seemed to be driven by the fat-
related indicators—abdominal obesity and triglycerides. It 
is well known that depression is associated with somatic 
diseases like cardiovascular disease and diabetes,29,41,42 in 
which metabolic abnormalities may play a linking role. No 
differences in the prevalence of these somatic diseases were 
observed in our study, but this finding may be explained by 
the fact that our sample was relatively young, while these 
conditions most often occur later in life. If the specific sub-
type is indeed a metabolic form of depression, then several 

Table 5. Odds Ratios and 95% CIs for Metabolic Syndrome and 
the Separate Criteria for Metabolic Syndromea

Variable

Comparison Subtypes:  
Atypical Class Versus  
Melancholic Class,b  

Odds Ratio (95% CI)
Metabolic syndrome 2.17 (1.38–3.42)*
Separate criteria for metabolic syndrome

Waist circumference (> 102 cm in men or 
> 88 cm in women)

2.30 (1.59–3.35)*

Triglycerides (≥ 1.7 mmol/L) 1.93 (1.25–2.99)*
HDL cholesterol (< 1.03 mmol/L in men or 

< 1.30 mmol/L in women)
1.45 (0.90–2.33)

Blood pressure (≥ 130/85 mm Hg or taking 
medication for hypertension)

1.21 (0.83–1.77)

Blood glucose (≥ 6.1 mmol/L or taking 
medication for elevated glucose)

1.03 (0.59–1.79)

aModels were corrected for all variables presented in Table 4 except body 
mass index; all criteria were entered into separate models.

bMelancholic class is the reference.
*P < .05.
Abbreviation: HDL = high-density lipoprotein.



Identifying Depressive Subtypes in a Large Cohort Study

J Clin Psychiatry 71:12, December 2010 1588

pathways could be underlying, like those of increased inflam-
matory immune responses, increased HPA-axis activity, and 
leptin resistance.43–45 We further observed a preponderance 
of women and an earlier age at onset in this class, which is 
in line with earlier observations46–49 of samples with atypical 
symptoms (such as increased appetite and weight gain).

The third class found in this study, which represented a 
subtype of moderate severity, had much lower probabilities 
of endorsing depressive symptoms, revealing the important 
role of depression severity. Univariable analyses showed 
lower psychiatric comorbidity and better psychosocial func-
tioning (better WHODAS functioning, lower neuroticism, 
and higher extraversion scores), and, in multivariable analy-
ses, better psychosocial functioning remained significantly 
associated with the moderate class, confirming that this class 
represents a less severe form of depression in which func-
tioning is less impaired.

We found that identified subtypes can be differentiated 
by severity and by the nature of symptoms and that these 
subtypes have distinct characteristics. What implications 
do these findings have? The differences in severity suggest 
that persons with a severe melancholic or severe atypical 
subtype most likely require more intensive treatment than 
persons with the moderate subtype. The higher frequency 
of metabolic abnormalities in the atypical subtype indicates 
that treatment of these cases should not only be aimed at 
psychiatric symptoms but should also consider somatic 
abnormalities.

The present study is one of the largest to date to inves-
tigate the existence of depressive subtypes in a large cohort 
of depressed subjects; however, some limitations should be 
noted. Classification of persons based on the most likely class 
membership may mean that, for some persons, classification 
is highly accurate (with 1 posterior probability close to 1 and 
the 2 other probabilities close to 0), while, for others, the 
posterior probabilities lie much closer to each other, making 
classification less accurate. In subsequent analyses of class 
differences, these differences between persons are not taken 
into account, which may lead to distorted estimates and 
standard errors. Multinomial logistic regression restricted to 
persons with a posterior probability > 0.80 showed that, with 
exception of the family history and extraversion findings, all 
significant findings in Tables 4 and 5 remained, indicating 
that classification inaccuracy had limited effect on the over-
all conclusions (data not shown). Further, by including only 
outpatients from the community we captured the largest and 
therefore most informative group of persons from a clinical 
point of view, but our results may not be generalizable to the 
most severe group of hospitalized patients. It further should 
be noted that discrepancies between CIDI and IDS items 
may exist due to a different administration mode. Also, our 
analyses were cross-sectional. Although the results of this 
study support the existence of a melancholic symptom pat-
tern and an atypical symptom pattern, the stability of these 
patterns over time in different episodes and their value in 
predicting course and outcome of depression still need to 
be evaluated in longitudinal analyses. Finally, with respect 

to atypical depression and its metabolic abnormalities, we 
cannot infer causal relationships between these factors from 
these analyses.

To conclude, this study identified 3 subtypes of depres-
sion, each with a distinct symptom pattern and distinct 
characteristics. In addition to a moderate symptom class, 
we found 2 classes with more severe symptoms. The first 
of these severe classes had a melancholic symptom pattern, 
while the other had an atypical symptom pattern. The fact 
that the atypical class was characterized by somatic depres-
sive symptoms and metabolic abnormalities indicates that 
there may be a metabolic component involved in this sub-
type. Thus, both severity (ie, severe vs moderate) as well as 
the nature of depressive symptoms (ie, melancholic vs atyp
ical) were found to be important for the differentiation of 
subtypes. Distinguishing these subtypes may be useful for 
further etiologic as well as clinical longitudinal research.
Author affiliation: Department of Psychiatry and EMGO Institute for 
Health and Care Research, VU University Medical Center Amsterdam 
(Drs Lamers, Smit, Beekman, and Penninx); Departments of Psychiatry 
(Drs de Jonge, Nolen, and Penninx) and Internal Medicine (Dr de Jonge), 
University Medical Center Groningen, University of Groningen; Center 
of Research on Psychology in Somatic Diseases, Department of Medical 
Psychology, Tilburg University, Tilburg (Dr de Jonge); and Department 
of Psychiatry, Leiden University Medical Center, Leiden (Drs Zitman and 
Penninx), The Netherlands.
Potential conflicts of interest: Dr Nolen has received grants from  
the Netherlands Organization for Health Research and Development, 
European Union, Stanley Medical Research Institute, AstraZeneca, Eli 
Lilly, GlaxoSmithKline, and Wyeth; has received honoraria or speaker fees 
from AstraZeneca, Eli Lilly, Pfizer, Servier, and Wyeth; and has been an 
advisory board member for AstraZeneca, Cyberonics, Pfizer, and Servier. 
Drs Lamers, de Jonge, Smit, Zitman, Beekman, and Penninx report no 
financial or other relationships relevant to the subject of this article.
Funding/support: The infrastructure for the Netherlands Study of 
Depression and Anxiety (NESDA) (www.nesda.nl) is funded through 
the Geestkracht program of the Netherlands Organization for Health 
Research and Development (ZonMw, grant number 10-000-1002) and 
is supported by participating universities and mental health care orga-
nizations: VU University Medical Center, GGZ inGeest, Arkin, Leiden 
University Medical Center, GGZ Rivierduinen, University Medical 
Center Groningen, Lentis, GGZ Friesland, GGZ Drenthe, IQ Healthcare, 
Netherlands Institute for Health Services Research (NIVEL), and the 
Netherlands Institute of Mental Health and Addiction (Trimbos).

REFERENCES

  1.	 Antonijevic IA. Depressive disorders—is it time to endorse different 
pathophysiologies? Psychoneuroendocrinology. 2006;31(1):1–15. doi:10.1016/j.psyneuen.2005.04.004 PubMed

  2.	 Halbreich U. Major depression is not a diagnosis, it is a departure point to 
differential diagnosis—clinical and hormonal considerations [commen-
tary and elaboration on Antonejevic’s article]. Psychoneuroendocrinology. 
2006;31(1):16–22; author reply, 23–24. doi:10.1016/j.psyneuen.2005.08.004 PubMed

  3.	 Joyce PR. Classification of mood disorders in DSM-V and DSM-VI.  
Aust N Z J Psychiatry. 2008;42(10):851–862. doi:10.1080/00048670802363667 PubMed

  4.	 Klein DN. Classification of depressive disorders in the DSM-V: proposal 
for a two-dimension system. J Abnorm Psychol. 2008;117(3):552–560. doi:10.1037/0021-843X.117.3.552 PubMed

  5.	 van Praag HM. Kraepelin, biological psychiatry, and beyond.  
Eur Arch Psychiatry Clin Neurosci. 2008;258(suppl 2):29–32. doi:10.1007/s00406-008-2006-1 PubMed

  6.	 Thase ME. Recognition and diagnosis of atypical depression.  
J Clin Psychiatry. 2007;68(suppl 8):11–16. PubMed

  7.	 West ED, Dally PJ. Effects of iproniazid in depressive syndromes.  
BMJ. 1959;1(5136):1491–1494. doi:10.1136/bmj.1.5136.1491 PubMed

  8.	 Parker G, Roy K, Mitchell P, et al. Atypical depression: a reappraisal.  
Am J Psychiatry. 2002;159(9):1470–1479. doi:10.1176/appi.ajp.159.9.1470 PubMed

  9.	 Angst J, Gamma A, Benazzi F, et al. Atypical depressive syndromes  
in varying definitions. Eur Arch Psychiatry Clin Neurosci. 2006;256(1): 
44–54. doi:10.1007/s00406-005-0600-z PubMed

10.	 Posternak MA, Zimmerman M. Partial validation of the atypical features 



Lamers et al

1589 J Clin Psychiatry 71:12, December 2010

subtype of major depressive disorder. Arch Gen Psychiatry. 2002;59(1): 
70–76. doi:10.1001/archpsyc.59.1.70 PubMed

11.	 Kendler KS, Eaves LJ, Walters EE, et al. The identification and validation 
of distinct depressive syndromes in a population-based sample of female 
twins. Arch Gen Psychiatry. 1996;53(5):391–399. PubMed

12.	 Sullivan PF, Kessler RC, Kendler KS. Latent class analysis of lifetime de-
pressive symptoms in the National Comorbidity Survey. Am J Psychiatry. 
1998;155(10):1398–1406. PubMed

13.	 Sullivan PF, Prescott CA, Kendler KS. The subtypes of major depression  
in a twin registry. J Affect Disord. 2002;68(2–3):273–284. doi:10.1016/S0165-0327(00)00364-5 PubMed

14.	 Penninx BWJH, Beekman ATF, Smit JH, et al. NESDA Research 
Consortium. The Netherlands Study of Depression and Anxiety (NESDA): 
rationale, objectives and methods. Int J Methods Psychiatr Res. 2008;17(3): 
121–140. doi:10.1002/mpr.256 PubMed

15.	 World Health Organization. Composite International Diagnostic Interview, 
Core Version 2.1: Interviewer’s Manual. Sydney, Australia: World Health 
Organization; 1997.

16.	 Hagenaars JA, McCutcheon AL, eds. Applied Latent Class Analysis. 
Cambridge, United Kingdom: Cambridge University Press; 2002.

17.	 Rush AJ, Giles DE, Schlesser MA, et al. The Inventory for Depressive 
Symptomatology (IDS): preliminary findings. Psychiatry Res. 1986;18(1): 
65–87. doi:10.1016/0165-1781(86)90060-0 PubMed

18.	 Rush AJ, Gullion CM, Basco MR, et al. The Inventory of Depressive 
Symptomatology (IDS): psychometric properties. Psychol Med. 1996; 
26(3):477–486. doi:10.1017/S0033291700035558 PubMed

19.	 Fyer AJ, Weissman MM. Genetic linkage study of panic: clinical methodol-
ogy and description of pedigrees. Am J Med Genet. 1999;88(2):173–181. doi:10.1002/(SICI)1096-8628(19990416)88:2<173::AID-AJMG15>3.0.CO;2-# PubMed

20.	 Lyketsos CG, Nestadt G, Cwi J, et al. The life-chart method to describe the 
course of psychopathology. Int J Methods Psychiatr Res. 1994;4:143–155.

21.	 Hirschfeld RM, Williams JB, Spitzer RL, et al. Development and valida-
tion of a screening instrument for bipolar spectrum disorder: the Mood 
Disorder Questionnaire. Am J Psychiatry. 2000;157(11):1873–1875. doi:10.1176/appi.ajp.157.11.1873 PubMed

22.	 Costa PT Jr, McCrae RR. Domains and facets: hierarchical personality 
assessment using the revised NEO Personality Inventory. J Pers Assess. 
1995;64(1):21–50. doi:10.1207/s15327752jpa6401_2 PubMed

23.	 Brugha T, Bebbington P, Tennant C, et al. The List of Threatening 
Experiences: a subset of 12 life event categories with considerable  
long-term contextual threat. Psychol Med. 1985;15(1):189–194. doi:10.1017/S003329170002105X PubMed

24.	 de Graaf R, Bijl RV, Smit F, et al. Risk factors for 12-month comorbid-
ity of mood, anxiety, and substance use disorders: findings from the 
Netherlands Mental Health Survey and Incidence Study. Am J Psychiatry. 
2002;159(4):620–629. doi:10.1176/appi.ajp.159.4.620 PubMed

25.	 Chwastiak LA, Von Korff M. Disability in depression and back pain: evalu-
ation of the World Health Organization Disability Assessment Schedule 
(WHO DAS II) in a primary care setting. J Clin Epidemiol. 2003;56(6): 
507–514. doi:10.1016/S0895-4356(03)00051-9 PubMed

26.	 Craig CL, Marshall AL, Sjöström M, et al. International Physical Activity 
Questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. 
2003;35(8):1381–1395. doi:10.1249/01.MSS.0000078924.61453.FB PubMed

27.	 Von Korff M. Epidemiologic and survey methods: chronic pain assess-
ment. In: Turk DC, Melzack R, eds. Handbook of Pain Assessment. 2nd ed. 
New York, NY: Guilford Press; 2001:603–618.

28.	 McIntyre RS, Soczynska JK, Konarski JZ, et al. Should depressive syn-
dromes be reclassified as “metabolic syndrome type II”? Ann Clin 
Psychiatry. 2007;19(4):257–264. doi:10.1080/10401230701653377 PubMed

29.	 Katon WJ. Clinical and health services relationships between major  
depression, depressive symptoms, and general medical illness.  
Biol Psychiatry. 2003;54(3):216–226. doi:10.1016/S0006-3223(03)00273-7 PubMed

30.	 de Jonge P, Mangano D, Whooley MA. Differential association of cognitive 

and somatic depressive symptoms with heart rate variability in patients 
with stable coronary heart disease: findings from the Heart and Soul 
Study. Psychosom Med. 2007;69(8):735–739. doi:10.1097/PSY.0b013e31815743ca PubMed

31.	 Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults. Executive Summary of the Third Report of The 
National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in 
Adults (Adult Treatment Panel III). JAMA. 2001;285(19):2486–2497. doi:10.1001/jama.285.19.2486 PubMed

32.	 National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in 
Adults (Adult Treatment Panel III). Third Report of the National 
Cholesterol Education Program (NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) final report. Circulation. 2002;106(25):3143–3421. PubMed

33.	 Muthén LK, Muthén BO. Mplus User’s Guide. 5th ed. Los Angeles, CA: 
Muthén & Muthén; 2007.

34.	 Nylund KL, Asparouhov T, Muthén B. Deciding on the number of classes 
in latent class analysis and growth mixture modeling: a Monte Carlo 
simulation study. Struct Equ Modeling. 2008;14:535–569.

35.	 Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. 
Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.

36.	 Lerman C, Caporaso N, Main D, et al. Depression and self-medication 
with nicotine: the modifying influence of the dopamine D4 receptor gene. 
Health Psychol. 1998;17(1):56–62. doi:10.1037/0278-6133.17.1.56 PubMed

37.	 Harkness KL, Monroe SM. Childhood adversity and the endogenous 
versus nonendogenous distinction in women with major depression.  
Am J Psychiatry. 2002;159(3):387–393. doi:10.1176/appi.ajp.159.3.387 PubMed

38.	 Parker G, Kiloh L, Hayward L. Parental representations of neurotic  
and endogenous depressives. J Affect Disord. 1987;13(1):75–82. doi:10.1016/0165-0327(87)90076-0 PubMed

39.	 Parker G, Gladstone G, Wilhelm K, et al. Dysfunctional parenting: 
over-representation in non-melancholic depression and capacity of such 
specificity to refine sub-typing depression measures. Psychiatry Res. 1997; 
73(1–2):57–71. doi:10.1016/S0165-1781(97)00113-3 PubMed

40.	 Nemeroff CB. Neurobiological consequences of childhood trauma.  
J Clin Psychiatry. 2004;65(suppl 1):18–28. PubMed

41.	 Mezuk B, Eaton WW, Albrecht S, et al. Depression and type 2 diabetes 
over the lifespan: a meta-analysis. Diabetes Care. 2008;31(12):2383–2390. doi:10.2337/dc08-0985 PubMed

42.	 Mosovich SA, Boone RT, Reichenberg A, et al. New insights into the link 
between cardiovascular disease and depression. Int J Clin Pract. 2008; 
62(3):423–432. doi:10.1111/j.1742-1241.2007.01640.x PubMed

43.	 Lu XY. The leptin hypothesis of depression: a potential link between 
mood disorders and obesity? Curr Opin Pharmacol. 2007;7(6):648–652. doi:10.1016/j.coph.2007.10.010 PubMed

44.	 Raison CL, Capuron L, Miller AH. Cytokines sing the blues: inflamma-
tion and the pathogenesis of depression. Trends Immunol. 2006;27(1): 
24–31. doi:10.1016/j.it.2005.11.006 PubMed

45.	 Holsboer F. The corticosteroid receptor hypothesis of depression. 
Neuropsychopharmacology. 2000;23(5):477–501. doi:10.1016/S0893-133X(00)00159-7 PubMed

46.	 Grigoriadis S, Robinson GE. Gender issues in depression.  
Ann Clin Psychiatry. 2007;19(4):247–255. doi:10.1080/10401230701653294 PubMed

47.	 Halbreich U, Kahn LS. Atypical depression, somatic depression and  
anxious depression in women: are they gender-preferred phenotypes?  
J Affect Disord. 2007;102(1–3):245–258. doi:10.1016/j.jad.2006.09.023 PubMed

48.	 Angst J, Gamma A, Sellaro R, et al. Toward validation of atypical  
depression in the community: results of the Zurich Cohort Study.  
J Affect Disord. 2002;72(2):125–138. doi:10.1016/S0165-0327(02)00169-6 PubMed

49.	 Novick JS, Stewart JW, Wisniewski SR, et al. STAR*D investigators. 
Clinical and demographic features of atypical depression in outpatients 
with major depressive disorder: preliminary findings from STAR*D.  
J Clin Psychiatry. 2005;66(8):1002–1011. doi:10.4088/JCP.v66n0807 PubMed


	Table of Contents


