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ABSTRACT 

Background Identifying depressive subtypes is an important tool in reducing heterogeneity 

of Major Depressive Disorder. However, few studies have examined the stability of putative 

subtypes of depression over time.  

Methods The sample included 488 persons from the Netherlands Study of Depression and 

Anxiety who had Major Depressive Disorder at both baseline and at the 2-year follow-up 

assessment. A Latent Transition Analysis (LTA) was applied to examine the stability of 

depressive subtypes across time-points. Differences in demographic, clinical, psychosocial 

and health correlates between subtypes were evaluated in a subsample of persons with 

stable subtypes 

Results Three subtypes were identified at each time-point: a Moderate subtype (prevalence 

T0 39%, T1 42%), a Severe Typical subtype (T0 30%, T1 25%), and a Severe Atypical subtype 

(T0 31%, T1 34%). The LTA showed 76% stability across 2-year follow-up, with the greatest 

stability of the Severe Atypical class (79%). Analyses of correlates in stable subtypes showed 

a predominance of women and more overweight and obesity in the Severe Atypical subtype, 

and a greater number of negative life events, and higher neuroticism and functioning scores 

in the Severe Typical subtype. 

Conclusion Subtypes of Major Depressive Disorder were found to be stable across 2-year 

follow-up and to have distinct determinants, supporting the notion that the identified 

subtypes are clinically meaningful. 
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INTRODUCTION 

Over the past several decades, there has been substantial research devoted to the 

identification of depressive subtypes based on distinct symptom profiles, treatment 

response, and clinical correlates. For example, the atypical depression subtype was 

identified after this subgroup was found to have preferential response to monoamine 

oxidase (West and Dally, 1959). Depressive subtypes play an important role because 

differences in symptom profiles are likely the result of unique psychobiological 

underpinnings. Two of the subtypes that are currently included in DSM-IV include 

melancholic and atypical depression, and are coded as depression specifiers. Different 

clinical and biologic correlates of these subtypes including different directions of 

dysregulation of the stress response system have been identified (Gold and Chrousos, 2002). 

Such differences may provide clues to differential etiological pathways and may inform the 

development of therapeutic interventions targeting specific subtypes.  

Few studies have investigated the stability of depressive subtypes, an essential requirement 

for the validity of the delineation of subtypes. Studies that have examined the longitudinal 

stability of depressive subtypes have shown low to moderate stability of subtypes (Young et 

al., 1987; Coryell et al., 1994; Angst et al., 2007), with greater stability between adjacent 

episodes (Coryell et al., 1994). Evidence regarding the stability of individual symptoms has 

been inconsistent (Paykel et al., 1976; Young et al., 1990; Lewinsohn et al., 2003; Minor et 

al., 2005), but some research has demonstrated that neurovegetative symptoms of 

depression are relatively stable (Stunkard et al., 1990; Nierenberg et al., 1996). A small study 

evaluating the severity score of atypical, melancholic and psychotic subscales found low 

consistency between 2 episodes (Oquendo et al., 2004). Instability of subtypes on the other 

hand, may reflect the role of extrinsic factors (environmental factors) on depression, rather 

than negating the validity of these subtypes.  

As opposed to subtype definitions purely based on descriptive clinical data, data-driven 

analytic techniques, such as Latent Class Analyses (LCA) that group persons with similar 

symptom profiles, have provided empirical evidence for the existence of subtypes such as 

atypical depression (Sullivan et al., 1998; Lamers et al., 2010). An extension of the cross-

sectional latent class analysis model is the latent transition analysis model (LTA), which can 

be used to estimate transition patterns among subtypes in longitudinal data. To our 

knowledge, no previous study has applied such transition models to examine the stability 

and transitions of depressive subtypes over time.  

We previously identified 3 subtypes of depression using data from the baseline 

measurement of the large-scale Netherlands Study of Depression and Anxiety; a moderate 

subtype, a severe melancholic/typical subtype, and a severe atypical subtype, each with 

distinct correlates (Lamers et al., 2010). The aim of the current study was to evaluate the 2-

year longitudinal stability and transition patterns of depressive subtypes in a cohort of 
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adults with Major Depressive Disorder from the Netherlands Study of Depression and 

Anxiety (NESDA). Because stable subtypes possibly are more reliable (‘purer’ cases) than 

subtypes based on cross-sectional data, and analyses of correlates of stable subtypes will 

therefore give a more accurate picture of the true correlates of a subtype, a second aim of 

this study was to study correlates of stable subtypes.  

METHODS 

Sample 

Data from the baseline measurement and the 2-year follow-up measurement from the 

Netherlands Study of Depression and Anxiety (NESDA) was used. The Netherlands Study of 

Depression and Anxiety (NESDA) is a longitudinal naturalistic cohort study, consisting of 

2981 persons (18 to 65 years) including those with lifetime and/or current anxiety and/or 

depressive disorders (n=2329; 78%) and healthy controls (persons without depressive or 

anxiety disorders, n=652; 22%) (Penninx et al., 2008). Participants were recruited from the 

community (n=564; 19%), primary care (n=1610; 54%) and specialized mental health care 

(n=807; 27%) from September 2004 through February 2007 at three study sites (Amsterdam, 

Groningen, Leiden). Exclusion criteria used were: (1) a primary clinical diagnosis of psychotic 

disorder, Obsessive Compulsive Disorder, 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 (Penninx et al., 2008). At baseline and at 2-year follow-up, participants were 

invited for a 4-hour interview at one of the three study sites during which information was 

collected on psychopathology, demographic characteristics, physical and psychosocial 

functioning. It further included a medical assessment, computer tasks and two self-

administered questionnaires. The response rate at the 2-year follow-up interview was 87.1% 

(n=2596), and attrition was associated with younger age, lower educational level, non-North 

European descents, being recruited in Amsterdam, no previous participation in research and 

having Major Depressive Disorder (Lamers et al., 2012). For the current study all patients 

with a current (12-month) diagnosis of Major Depressive Disorder at both the baseline and 

2-year follow-up interviews were selected (n=488). 

Depressive symptoms 

Ten depressive symptoms were used as indicator variables in the LCA analyses in order to 

identify depression subtypes. Nine depression key symptoms of the DSM-IV were based on 

the Dutch version of Composite International Diagnostic Interview (CIDI) lifetime version 2.1, 

(World Health Organization, 1997; Andrews and Peters, 1998) which was used to diagnose 

depressive and anxiety disorders according to DSM-IV criteria and conducted by specially 

trained clinical research staff. Changes in appetite and weight were used as two separate 

variables. The items were coded as ‘not present’ or ‘present’, except for the items regarding 

changes in appetite, weight, sleep and psychomotor disturbance, where 4 categories were 
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created, so for example for weight the categories where: absence of symptom, weight loss, 

weight gain, and both gain and loss. 

Correlates of subtypes 

All correlates were measured at baseline and using Dutch versions of the listed instrument. 

Socio-demographic variables were collected during the baseline interview. Clinical 

characteristics such as age of onset of the depressive disorder and comorbid anxiety 

disorders were assessed in the CIDI. Duration of depressive symptoms during the 4 years 

prior to the baseline measurement was collected using the life chart method (Lyketsos et al., 

1994). First, to refresh the respondent’s memory, important life events were recalled and in 

a second step the presence or absence of depressive symptoms was assessed for the 4 years 

prior to baseline. The percentage of months with depressive symptoms was calculated from 

this information. The presence of manic symptoms was assessed using the 15-item Mood 

Disorder Questionnaire (MDQ) (Hirschfeld et al., 2000), a positive family history in first 

degree family members was assessed with the Family Tree Inventory (Fyer and Weissman, 

1999), and severity of depressive symptoms was assessed with the of the 30-item Inventory 

of Depressive Symptomatology (IDS) (Rush et al., 1996; 2011). Further, we assessed several 

psychosocial variables. Overall functioning was measured with the World Health 

Organization Disability Assessment Schedule II (WHODAS) (Chwastiak and Von Korff, 2003; 

Buist-Bouwman et al., 2008). Neuroticism was assessed using the NEO-FFI (Costa and 

McCrae, 1995; Hoekstra et al., 1996). Childhood trauma was assessed using a structured 

inventory from a Dutch longitudinal cohort study (NEMESIS) (de Graaf et al., 2002), and an 

index (range 0-4) was constructed incorporating the occurrence and frequency of 4 types of 

abuse before age 16 (emotional neglect, psychological abuse, physical abuse, and sexual 

abuse). The number of negative life events in the last year was assessed with the Brugha 

questionnaire (Brugha et al., 1985). Also, physical health indicators were included. 

Respondents were asked whether they were currently smoking (yes/no). Pain was measured 

using a count of pain locations (range 0-7) listed in the Chronic Graded Pain scale (Von Korff, 

2001). Objective and standardized assessments of height, weight, waist circumference and 

blood pressure were performed. Body Mass Index (BMI) was calculated as kilograms divided 

by meter squared and categorized as underweight-normal (BMI<25), overweight 

(25≤BMI<30) and obese (BMI≥30). No separate category for underweight was formed 

because there were only few persons with a BMI<18.5.  

Statistical analyses 

Latent Transition Analysis (LTA) was done using Mplus, version 6.1. The first step in the 

analyses was to perform separate LCAs on the baseline and 2-year follow-up measurement 

to evaluate the number of classes at each time-point. In LCA it is assumed that a latent 

categorical variable explains the association among a set of observed depressive symptoms. 

Two sets of parameters are estimated: 1) latent class probabilities or class prevalences and 
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2) conditional probabilities, i.e. estimated probabilities of observed variables given that the 

individual is a member of that class. Model selection was based on Bayesian Information 

Criterion (BIC) and sample size adjusted BIC (ssaBIC) (lower values are preferred) (Yang, 

2006; Nylund et al., 2007), and interpretability of identified classes. 

In the second step, we evaluated whether full or partial measurement invariance could be 

assumed (Nylund, 2007), as the identified classes in both baseline and 2-year follow-up 

assessments had very similar symptom profiles with only few differences in probabilities. 

Models holding all parameter estimates equal across measurements (full measurement 

invariance) or holding part of the parameter estimates equal  across measurements (partial 

measurement invariance) were run. To assess differences in model fit between a model 

without constraints and models with full/partial measurement invariance, -2 loglikelihood 

tests were used. These showed that partial measurement invariance could be assumed (i.e. 

model fit not significantly different from unrestrained model) and therefore partial 

measurement invariance was used in the final LTA model. 

The third step of the analyses was performing the Latent Transition Analysis (LTA) (Graham 

et al., 1991; Collins and Wugalter, 1992), which aims to evaluate the probability of a 

transition from a symptom profile (or class) at one time point to a profile at a later time 

point. It builds on the LCA measurement model, which provides the measurement 

component of the model to capture the symptom profiles, and adds a longitudinal structural 

component to estimate changes among the profiles over time. The model estimates latent 

transition probabilities indicating change and/or stability of classes. 

After persons were assigned to their most likely class, based on posterior probabilities, SPSS 

19 was used to evaluate baseline correlates of stable subtypes in univariable and 

multivariable analyses, including multinomial logistic regression. Analyzing the correlates of 

stable subtypes may give a more accurate picture of distinct characteristics of subtypes than 

subtypes derived from cross-sectional LCA, as stable subtypes are possibly more 

homogeneous and therefore more reliable than the subtypes found in cross-sectional 

studies. 

RESULTS 

Cross-sectional models 

Table 1 presents the fit indices for the latent class models. For the baseline measurement 

(T0), BIC pointed to a 2 or 3-class solution and ssaBIC to a 3 or 4-class solution. For the 

follow-up measurement (T1) both BIC and ssaBIC pointed to the 3-class solution. As the 3-

class model was also indicated by both indices at baseline we also adopted the 3-class model 

for the baseline measurement. The same model was previously found to have the best fit 

using a larger sample of depressed persons at baseline (n=818) (Lamers et al. 2010). 
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Table 1. Fit indices for the latent class models at each time point. 

  BIC ssaBIC 

T0 
  1 class 6426.931 6369.800 

2 class 6360.463 6243.027 
3 class 6371.164 6193.422 
4 class 6430.554 6192.507 
5 class 6504.612 6206.259 

T1   

1 class 6647.921 6590.790 
2 class 6612.107 6494.670 
3 class 6601.903 6424.161 
4 class 6666.597 6428.550 
5 class 6749.849 6451.496 

 

Figure 1 presents the symptom probabilities across classes at both measurements. The three 

classes represented a Severe Typical class (estimated prevalence T0: 29.6%; T1: 24.7%) 

characterized by typical symptoms such as decreased appetite, weight loss and insomnia. A 

second class was labeled Severe Atypical (T0 30.9%; T1 33.7%), and was characterized by 

atypical symptoms such as increased appetite and weight gain. The third class was labeled 

Moderate (T0: 39.4%; T1: 41.5%), as its symptom probabilities were overall lower than the 

other two classes, with lowest endorsement rates on feelings of worthlessness and suicidal 

thoughts. Small differences between the baseline and 2-year follow-up solutions were 

observed in the form of somewhat different probabilities for the items sleep, psychomotor 

changes and suicidal thoughts. For all classes, the probability of suicidal thoughts was lower 

in Wave 3. Overall, the observed differences in probabilities did not change the main 

interpretation of the 3 classes across measurements.  
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Figure 1. Symptom probabilities from the latent class models for baseline (top) and the 2-yr FU 
(bottom). 

 
Abbreviations: M Moderate; SA Severe Atypical; ST Severe Typical 

Latent Transition Analyses 

Table 2 shows the estimates transition probabilities from the LTA model. The estimated 

probabilities in the diagonal, which can be interpreted as coefficients of class stability, are all 

above 0.70 indicating relative stability across measurements. Highest stability was achieved 

in the Severe Atypical class (probability 0.79). The least stable class, but still with a stability 

coefficient of 0.70, was the Severe Typical class. As for change, most transitions seemed to 
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occur from the Severe Typical to the Moderate class (probability 0.24), and to a somewhat 

lesser extent from the Moderate to the Severe Atypical class (probability 0.19). Interestingly, 

there was hardly any change from the Moderate to the Severe Typical class. 

Table 2. Estimated transition probabilities across the latent classes (n=488) 

 
 T1 

 
 Moderate Severe Typical Severe Atypical 

T0 

Moderate 0.779 0.027 0.194 

Severe Typical 0.243 0.706 0.051 

Severe Atypical 0.117 0.089 0.794 

Correlates of stable subtype groups 

Previous analyses of the Severe Typical, Severe Atypical and Moderate subtypes using 

baseline data only, revealed distinct patterns of correlates for the three subtypes (Lamers et 

al., 2010). Analyzing the correlates of stable subtypes may give a more accurate picture of 

distinct characteristics of subtypes, as stable subtypes are possibly more homogeneous and 

therefore more reliable than the subtypes found in cross-sectional studies. Therefore we 

evaluated the correlates in the stable subtypes. Table 3 shows the characteristics of the 3 

stable subtypes of depression. Differences in sex, age and years of education were observed 

between stable subtypes, with the Severe Atypical subtype showing a preponderance of 

females and somewhat younger age, while the Severe Typical subtype had fewer years of 

education. The prevalence of Panic Disorder with Agoraphobia was considerably lower in the 

Moderate subtype. The Moderate subtype also had an older age of onset and the lowest 

symptom severity.  Of the psychosocial characteristics, functioning (WHODAS) score and 

neuroticism were higher in the Severe Typical subtype. Differences in physical health 

indicators were observed for current smoking at baseline which was highest in the Severe 

Typical subtype and lowest in the Severe Atypical subtype, and number of pain locations 

which was lower in the Moderate subtype. Further, BMI was highest in the Severe Atypical 

subtype, which also had the largest proportion of overweight and obese persons and had a 

higher number of metabolic syndrome components. 
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Table 3. Characteristics of stable subgroups (n=394). 

 Stable Moderate 
 
n=161 

Stable Severe 
Typical 
n=111 

Stable Severe 
Atypical 
n=122 

Overall 
p-value 

Socio-demographics     
Female (%) 61.5 65.8 79.5 <.01 
Age, mean (sd) 43.8 (11.4) 40.2 (12.1) 39.6 (12.1) <.01 
Yrs of education, mean (sd) 12.4 (3.2) 10.8 (3.1) 11.3 (3.3) <.0001 
Clinical characteristics     
Age onset, median (IQR) 27.0 (17.0-40.0) 22.0 (17.0-34.0) 22.0 (16.0-32.0) .03 
Duration sx (% time), median (IQR) 0.31 (0.14-0.56) 0.40 (0.19-0.66) 0.29 (0.15-0.58) .17 
Severity sx, mean (sd) 30.5 (11.4) 39.1 (10.0) 35.2 (35.2) <.0001 
MDQ manic sx (%) 9.9 15.0 10.7 .42 
Positive family history depression (%) 76.3 81.7 82.8 .34 
Comorbid dx (%)     
  Panic with agoraphobia 11.8 29.7 24.6 .001 
  Social phobia 34.2 43.2 43.4 .19 
  GAD 33.5 43.2 34.4 .22 
Psychosocial     
Functioning, mean (sd) 30.8 (15.5) 41.7 (15.5) 37.0 (14.6) <.0001 
Neuroticism, mean (sd) 41.2 (6.5) 45.1 (5.1) 43.8 (6.5) <.0001 
Extraversion, mean (sd) 32.9 (7.5) 32.1 (6.9) 32.3 (6.1) .59 
Childhood trauma index, median (IQR) 1 (0-2) 1 (0-3) 1 (0-2) .15 
No. negative life events, median (IQR) 1 (0-2) 1 (0-2) 1 (0-2) .06 
Physical health     
Current smoking (%) 45.3 59.5 32.8 <.0001 
No. pain locations, mean (sd) 3.7 (1.7) 4.3 (1.7) 4.1 (1.7) .01 
Body mass index, mean (sd) 25.5 (5.9) 24.2 (4.8) 28.7 (6.0) <.0001 
BMI categories     
  Normal & underweight (BMI<25) 60.9 60.4 28.7 <.0001 
  Overweight (BMI 25.0-29.9) 22.4 27.0 37.7  
  Obese (BMI≥30) 16.8 12.6 33.6  

Multivariable multinomial logistic regression analyses were performed to compare stable 

subtypes, using all variables with p≤.10 in univariable analyses, except for symptom severity, 

which was not included because it was considered to be a distinct component of the 

classification/subtypes. First, the stable Moderate subtype was used as reference in the 

comparison with the Severe Atypical and Severe Typical subtype, and then the 2 severe 

stable subtypes where compared, using the Severe Typical stable subtype as reference 

(Table 4). For the comparisons with the Moderate stable subtype as reference, being female 

was associated with the Severe Atypical stable subtype. Years of education was inversely 

associated with both Severe stable subtypes, and having Panic Disorder with Agoraphobia 

was associated with a twofold higher odds of being in the Severe Typical stable subtype 

compared to the Moderate stable subtype, although this association was only not significant 

(p=.06). Age of onset was inversely associated with the Severe Atypical subtype. Having a 

higher functioning score was associated with the Severe Typical stable subtype, while higher 

scores on the neuroticism scale were significantly associated with a higher odds of being in a 

severe stable subtype compared to the Moderate stable subtype. The number of negative 
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life events was also associated with a higher odds ratio of being in the Severe Typical stable 

subtype. Of the physical health indicators, current smoking was inversely associated with the 

Severe Atypical stable subtype, while being overweight or obese was associated with a 

strongly increased odds ratio of having the Severe Atypical subtype compared to the 

Moderate subtype.  

As for the direct comparison of the two Severe stable subtypes, we observed that being 

female and being overweight or obese was associated with having a higher odds of having 

the Severe atypical stable subtype compared to the Severe Typical subtype, while a higher 

childhood trauma index score and current smoking were inversely associated with the 

Severe Atypical subtype. Age of onset was marginally and inversely associated with the 

Severe Atypical subtype (p=.06). In a separate model with all variables from Table 4 except 

for BMI, we evaluated the associations between metabolic syndrome and its separate 

component with the Severe Atypical stable subtype. Having metabolic syndrome was 

significantly associated with the Severe Atypical stable subtype (OR 2.58 [95% CI 1.31-5.08]). 

Of the separate components only high waist circumference was significantly associated with 

the Severe Atypical subtype (OR 4.47 [95% CI 2.21-9.03]) (not tabulated). 

Table 4. Multivariable analyses of correlates of stable subtypes (n=394)  

 SevereTypical 
vs 
Moderate (=ref) 

Severe Atypical 
vs 
Moderate (=ref) 

Severe Atypical 
vs 
SevereTypical (=ref) 

Socio-demographics    
Female 0.99 (0.55-1.77) 2.40 (1.29-4.48) 2.43 (1.24-4.76) 
Age 0.98 (0.95-1.00) 0.98 (0.95-1.00) 1.00 (0.97-1.03) 
Yrs of education 0.89 (0.82-0.98) 0.92 (0.84-1.00) 1.03 (0.93-1.13) 
Clinical characteristics    
Age of onset 0.99 (0.97-1.02) 0.97 (0.95-0.99) 0.97 (0.95-1.00) 
Comorbid dx    
  Panic with agoraphobia 1.98 (0.98-3.99) 1.61 (0.78-3.34) 0.82 (0.41-1.62) 
Psychosocial    
Functioning  1.02 (1.01-1.04) 1.01 (0.99-1.03) 0.99 (0.96-1.01) 
Neuroticism 1.06 (1.01-1.12) 1.06 (1.01-1.11) 0.99 (0.94-1.05) 
Childhood trauma index 1.14 (0.91-1.43) 0.84 (0.66-1.07) 0.74 (0.58-0.94) 
No. negative life events 1.25 (1.01-1.55) 1.18 (0.94-1.47) 0.94 (0.76-1.17) 
Physical health    
Current smoking 1.28 (0.74-2.21) 0.48 (0.27-0.86) 0.38 (0.21-0.69) 
No. pain locations 1.12 (0.95-1.31) 1.01 (0.86-1.19) 0.91 (0.76-1.08) 
BMI cat    

Normal & underweight 
(BMI<25) 

1.00 1.00 1.00 

  Overweight (BMI 25.0-29.9) 1.18 (0.60-2.30) 4.90 (2.52-9.55) 4.17 (2.07-8.39) 
  Obese (BMI≥30) 0.58 (0.25-1.33) 6.03 (2.90-12.56) 10.38 (4.42-24.35) 
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DISCUSSION 

This study demonstrates that depressive subtypes are relatively stable over 2 years. In our 

sample of 488 persons with a depressive diagnosis at both baseline and a 2-year follow-up, 

76% manifested the same symptom profile at both measurements. The three subtypes 

identified at each time point in this study confirm the subtypes that we earlier identified in 

the baseline data (Lamers et al., 2010). These include Moderate and a Severe Typical 

subtypes with typical symptoms such as decreased appetite and weight loss, but with 

differential severity, and a Severe Atypical subtype characterized by overeating and weight 

gain. The subtypes were characterized by different demographic and clinical correlates. For 

example, there was a predominance of females, more overweight and obesity, more 

metabolic syndrome, and less smoking in the Severe Atypical subtype. Further, the Severe 

Typical subtype was associated with comorbid panic disorders with agoraphobia, and higher 

functioning and neuroticism scores than the Moderate type and also more childhood 

trauma than the Severe Atypical subtype.  

These findings support the validity of these subtypes of depression. Despite the necessity of 

selecting persistent cases, the fact that subtypes were similar to those of the full baseline 

sample demonstrates the generalizability of these findings to depressed patients in general. 

This study further expands our knowledge of subtypes by looking at the stability of subtypes, 

an essential requirement for the validity of the delineation of subtypes. The few prior 

studies that evaluated the stability of subtypes, examined psychotic and agitated/retarded 

subtypes, endogenous depression and melancholic depression. Stability rates from previous 

studies were 54% for psychotic, 65% agitated/retarded, and 50-65% for endogenous 

depression over an 8-year follow-up period (Young et al., 1987; Coryell et al., 1994). Another 

15 year follow up yielded a stability rate of 29% for melancholia (Angst et al., 2007). These 

stability rates were substantially lower than the 71% rate for the Severe Typical subtype, and 

79% for the atypical subtype over 2 years in the present study. Differences in stability rates 

may in part be explained by differences in timeframes, criteria used for subtype definition 

and statistical methodology. To our knowledge, the present study is the first to evaluate the 

prospective stability of the atypical subtype. The question whether a stability rate of 76% is 

satisfactory is difficult to answer. Perfect stability (no transitions at all) seems impossible as 

some changes from severe to moderate types are to be expected with the waxing and 

waning of depression over time. We feel that in this light, 76% is a very decent stability rate, 

and is above the cut-off of 50% as used by others to indicate relative stability (Geiser et al., 

2006; Kleinjan et al., 2010). 

The transitions that we observed involved transitions across subtypes of different severity 

and transitions across types of a different nature of symptoms (typical/atypical). Most of the 

transitions did occur across types of different severity, but interestingly, hardly any persons 

changed from the Moderate subtype to the Severe Typical subtype. It seems that if persons 
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with a Moderate subtype changed to a different subtype they almost exclusively changed to 

an Atypical subtype, while persons with a Severe Typical subtype seemed to change mostly 

to a Moderate subtype. This pattern of transitions was also observed in a sensitivity analysis 

using only persons with a high classification accuracy, defined as having a posterior 

probability ≥0.80 (n=317, data not shown). Overall, the pattern of transitions observed in 

this study points to a unidirectional transition process with persons transitioning mainly 

from Moderate to Severe Atypical , from Severe Atypical to Severe Typical, and from Severe 

Typical to Moderate, but with hardly any transitions from Moderate to Severe Typical, and 

from Severe Typical to Severe Atypical. Transitions from the Severe Atypical to Severe 

Typical subtype may represent the phenomenon that endogenous/melancholic symptoms 

increase with increasing age (Brodaty et al., 1997; Parker et al., 2001). 

Evaluation of the correlates of depression among those with stable subtypes enabled us to 

define more homogeneous subgroups of depression. Our finding of a female preponderance 

and higher rates of overweight and metabolic syndrome in the Severe Atypical subtype 

confirms findings of earlier research on correlates of atypical depression (Sullivan et al., 

2002; Matza et al., 2003; Angst et al., 2006). Higher BMI and more metabolic syndrome may 

indicate that persons with atypical depression have more obesity and other metabolic 

abnormalities. A previous study that linked metabolic abnormalities and depression 

suggested that such a subtype of depression could be labeled as ‘metabolic depression’ 

(Vogelzangs et al., 2011), but more research is needed to warrant  such a label. The specific 

mechanisms for the higher rates of obesity in persons with atypical depression should be 

systematically investigated in future studies. Atypical depression and metabolic 

dysregulations leading to obesity may share the same etiologic pathways, but obesity could 

also be simply the result of the overeating associated with atypical depression. A recent 

review evaluating longitudinal associations between depression and BMI and vice versa, 

obesity was found to increase the risk of depression, but depression was also found to be 

predictive of developing obesity (Luppino et al., 2010). In the only study that considered 

influence of atypical symptoms, atypical depression was found to mediate the association 

between childhood depressive symptoms and excessive weight gain in adolescence (Hasler 

et al., 2005). Recent work involving the fat-mass and obesity associated gene (FTO), has 

shown that depression moderates the effect of the FTO gene on BMI, thereby suggesting 

that FTO may contribute to the association between obesity and depression (Rivera et al., 

2012). This is a good example of a finding where subtyping of depression into more 

homogeneous subgroups may lead to discovery of distinct etiologic mechanisms. 

The typical subtype’s higher score on childhood trauma compared to the atypical subtype 

and more negative life events than the moderate subtype highlight the importance of (early) 

life experiences/environmental factors in the development of typical/melancholic subtypes 

(Frank et al., 1994; Harkness and Monroe, 2002; Angst et al., 2007). The lesser severity of 

the moderate subtype was confirmed by lower functioning and neuroticism scores. Some 
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correlates that we previously found to be associated with subtypes (family history, age of 

onset, and duration of symptoms) were not significantly associated with the stable subtypes 

in the current study. This may be explained by the fact that in the current analyses we used 

stable subtypes instead of subtypes based on cross-sectional analyses which may be less 

reliable, although Stoolmiller and colleagues (2005) found family history to be predictive of a 

chronic course. 

Several researchers have given an overview of depressive subtypes. Recently, Lichtenberg 

and Belmaker made an intuition-based proposal for classifying depressions (Lichtenberg and 

Belmaker, 2010). In the list of 10 -sometimes somewhat overlapping- subtypes, atypical 

depression was listed as a type whose pathophysiology may involve romantic 

disappointment, although no evidence for this was presented. In their overview, no other 

symptom-based types were described. Bech (2010) presented another subtyping schema. In 

this schema, the following types were distinguished: ‘primary depression (melancholia)’, 

‘secondary (to stress) depression’, ‘secondary (to medication) depression’, and ‘less than 

Major Depression’ subtypes. Atypical depression was categorized under the primary 

depression, while our severe typical subtype may overlap with the unipolar depression 

listed. Where our moderate subtype would fit is unclear, it may be a milder form of unipolar 

depression. In a comprehensive review of subtyping models, Baumeister and Parker 

conducted a literature search and classified subtypes by symptom-based, etiology-based, 

and time of onset-based subtypes (Baumeister and Parker, 2011). Female depression and 

treatment resistant depression were mentioned as well, but judged as too unspecific to 

qualify as a subtype of depression. The four symptom-based types were melancholic (or 

typical), psychotic, atypical, and anxious depression. We identified typical and atypical 

subtypes, but not the psychotic or anxious subtypes. The concept of anxious depression may 

however overlap with melancholic and atypical types. 

When interpreting the results of this study, several limitations should be taken into 

consideration. The sample of outpatients may not generalize to inpatient samples. Selection 

of persons with 12-month diagnoses at both measurements may have differentially included 

people with a chronic course of depression. For some instruments, no official Dutch 

translation was available (Life Chart, MDQ, Family tree inventory, Life events, Pain scale) but 

these questionnaires were translated to Dutch and then back-translated to English as a 

check. Also, as in any prospective study, the differential loss to follow up of people with 

depression may have led to some bias in the sample. Furthermore, some potential 

limitations of the LTA should be noted. We used only DSM-IV symptoms of depression in our 

models, which may have limited the analyses. However, a prior LCA based on baseline data 

only and including more symptoms of depression revealed the same subgroups as were 

found in the current analyses (Lamers et al., 2010), which seems to suggests that adding 

more symptoms to the model does not necessarily change the outcome of the model. 

Second, in the current analyses we used 2 time-points and had relative stable subtypes. 
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Although two time points suffice for LTA analysis, it is possible that if we had had more 

follow-up measurements, more transitions would have occurred, and that the current 

results are therefore an overestimation of the true stability. Third, we evaluated transitions 

across a rather short period of two years. Although it has been reported that most symptom 

changes generally occur in the first year after the start of an episode (Penninx et al., 2008), 

future research should evaluate whether stability of symptomatology is indeed similar when 

longer time periods are used. Furthermore, although some have used a cutoff of 50% to 

indicate relative stability and our stability rates are well above that, the interpretation of 

stability rates remains somewhat arbitrary. A relevant observation of our study, however, is 

that transitions between severe typical and severe atypical depression were not frequently 

occurring (only observed for 5 and 9% respectively), indicating that when depression is 

chronic persons generally present similar subtype symptoms over time. Lastly, we would like 

to note that because our purpose was to evaluate stability of subtypes of persons with a 

depression, only persons with a depression at both time points could be included. Had we 

included all respondents, regardless of depression status, more transition would have 

occurred due to onset and offset of depression. 

To conclude, in the past decade there has been an increased interest in identifying more 

homogeneous subtypes of depression but stability of such subtypes has often been 

overlooked, even though stability is an important characteristic that a clinically meaningful 

subtypes should possess. This study showed that depressive subtypes are relatively stable 

over 2 years of follow-up and have partly distinct determinants.  
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