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Chapter 6

Early and late onset depression in young and middle aged adults: 

Differential symptomatology, characteristics and risk factors?
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ABSTRACT

Background
Early onset depression (EOD) and late onset depression (LOD) may be different phenomena. In 
this study, differences between EOD and LOD in symptomatology, psychiatric characteristics 
and psychosocial/somatic factors were examined.

Methods
Baseline data were from 1,104 participants with a current major depressive disorder 
participating in the Netherlands Study of Depression and Anxiety (age range 18-65 years). 
DSM-IV diagnoses, depressive symptoms and age of onset were assessed with the Composite 
International Diagnostic Interview. Analyses were performed by using a continuous as well 
as a dichotomous (cut-off 40 years) age of onset indicator. 

Results
Differences between EOD and LOD were observed: longer duration of symptoms (p<.001), 
a personal history of depressive episodes (p<.001), a serious suicide attempt (p<.001), 
childhood events (p<.001), a family history of depression (p=.03), and high neuroticism 
(p<.001) were more often present in EOD than in LOD. Also differences in symptomatology 
were observed: feelings of sadness (p<.001), diminished concentration (p=.02) and suicidal 
thoughts (p=.001) were significantly less prevalent at a higher age of onset, whereas 
decreased appetite/weight loss (p=.01) was more prominent at a higher age of onset.  

Limitations
The age of first depression onset was asked retrospectively and might be biased by selective 
recall. However, participants can likely recall whether symptoms started earlier or later in 
life.

Conclusions
Despite similarities, our observed differential findings in symptoms, psychiatric 
characteristics, and psychosocial factors between EOD and LOD further support that EOD 
is associated with more frequent occurrence of some clinical features of depression. These 
differential findings are important factors to keep in mind for diagnostics, treatment, and 
prevention. 



99

6

INTRODUCTION

Knowledge of differences between early onset depression (EOD) and late onset depression 
(LOD) could be important for diagnostics and treatment of depressive disorders. The 
diagnostic criteria for a depressive disorder are the same during different life stages. 
However, different symptoms and characteristics of depression may be prominent in adults 
with EOD compared to adults with LOD. 

The median age of onset for mood disorders is between 25 and 32 years (1). The cut-off point 
to differentiate between EOD and LOD differs between studies and varies between 25 and 
60 years of age (2-8). Additionally, studies investigating differences between EOD and LOD 
used diverse age groups. Some studies used older adult samples (>55 years) whereas other 
studies used mixed age samples (>18 years). In previous research focusing on differences 
in depressive symptoms between EOD and LOD, results have been inconsistent. In older 
populations (>60 years), feelings of worthlessness or guilt were more frequently observed in 
EOD than LOD (3;8). Additionally, Krishnan et al. (7) reported a positive association between 
LOD and apathy.  In a mixed age group (>18 years) Corruble et al. (2) reported more lack 
of energy and apparent sadness and less inner tension in LOD. In summary, differences in 
depressive symptoms between EOD and LOD have not been consistently replicated and need 
further examination. This is important because when different symptoms of depression are 
prominent in EOD and LOD, this could suggest that different detection and potentially even 
different treatment strategies should be used.

Besides a possible differential symptomatology of EOD and LOD, there may be psychiatric 
characteristics and psychosocial/somatic factors which differentiate LOD from EOD. 
Comorbidity of depression and other mental disorders, especially anxiety disorders is high 
(9-11). In an older adult sample (>55 years), it was found that EOD was associated with more 
anxiety than LOD (4;12). This was confirmed in younger adult samples using a cut off for age 
of onset of 25 years  (5;6). In addition, Janssen et al. (4) reported an increased co-morbidity 
of EOD and dysthymia. 

Regarding psychosocial factors, the greater importance of a positive family history of 
depression in EOD than in LOD is probably one of the more consistent findings in older 
age samples (>55 years) (8;12-16). This is also confirmed in a mixed age group (>18 years)
(17). Additionally, both mixed age and old age population studies indicate that neuroticism 
seems more associated with EOD than with LOD (16-18). Other findings are less consistent, 
Brodaty et al. (13) for instance reported fewer life-events (positive and negative) in the 12 
months prior to onset in LOD in an older adult population, whereas Janssen et al. (4) did not 
find an association between life events (early and late) and age of depression onset in an 
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older population (>55 years). Contrasting, studies in mixed age groups (>18 years) suggest 
more early life events in EOD (19;20). Furthermore, both older and mixed adult studies 
suggest that somatic illnesses are more often associated with LOD (12;18), whereas other 
older age groups (>55 years) do not support this suggestion (4;14;15).

Although some consistent findings have been observed, there are also quite some inconsistent 
results which may be the consequence of differences in methodological procedures. These 
include for instance samples with inpatients only (3;13;14) and the relative small depression 
samples (8;12-14). In addition, studies have varied on the age cut-off to differentiate EOD 
and LOD.  Various studies have focused on a rather old age of onset criterion of 60 years 
(2-4;8;12-14;16). However, an earlier age of onset may already show differences between 
EOD and LOD. Very early onset depression might be associated with even more severe 
psychopathology, risk factors and comorbidity than adult onset depression (21;22). In 
studies from Kendler et al. (23;24) a stronger relation was found between family history 
and depression among those with an onset age before 25 than after 25 years. In addition, 
they found an increased risk for vascular disease when depression onset emerged after 47 
years. As noted above, an earlier age of onset to differentiate EOD from LOD may already 
result in differences in psychosocial and somatic factors; therefore, the present study will 
examine symptoms and characteristics of depression in association with age of onset both 
as a continuous and a dichotomous (cut-off of 40 years) measure.

This study was designed to examine the extent to which depressive symptoms, psychiatric 
characteristics, and psychosocial/somatic factors differ as a function of age of onset in a 
large adult cohort with current major depressive disorder. Its results will provide a more 
complete overview of the phenomenological differences between EOD and LOD.   

METHODS

Study sample
Data from the baseline assessment of the Netherlands Study of Depression and Anxiety 
(NESDA) were used. NESDA is an eight-year longitudinal cohort study, examining the long-
term course and consequences of depressive and anxiety disorders. 

The NESDA sample consists of 2981 persons between 18-65 years. Participants were recruited 
between September 2004 and February 2007 in the general population (19%), primary care 
practices (54%) and specialized mental health organizations (27%). The sample consists of 
persons with a current or lifetime diagnosis of depression and/or anxiety disorders (74%), 
persons at risk because of family history or subthreshold symptoms (13%), and healthy 
controls (13%). Exclusion criteria were (1) a primary clinical diagnosis of psychotic disorder, 
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obsessive compulsive disorder, bipolar disorder, or severe addiction disorder, and (2) not 
being fluent in Dutch. The population and methods of the NESDA study have been described 
in more detail elsewhere (25). The study was approved by the Ethical Review Board of 
participating centres, and all participants signed an informed consent. 

Only persons with a current (past six months) DSM-IV diagnosis of major depressive disorder 
(MDD) and with information about the age of onset were included in this study. In 1,115 
subjects a current MDD was diagnosed but from 11 subjects no information on age of onset 
was available, so in total 1,104 subjects were included in the analyses. 

Measures

Socio-demographics
In the baseline assessment, detailed information about age, gender and number of years 
of education was collected. These socio-demographics were selected as covariates in the 
analyses. 

Depressive symptoms & psychiatric characteristics
Depression diagnosis was assessed with the Composite International Diagnostic Interview 
(CIDI, WHO version 2.1). The CIDI classifies diagnoses according to the DSM-IV criteria 
(26), and high reliability and validity were found for depressive and anxiety disorders (27). 
The CIDI was conducted by specially trained clinical research staff and also assessed the 
age of first MDD onset. Two indicators were used for the present analyses: a continuous 
age of onset indicator ranging from 4 through 64 years, and a dichotomous indicator 
categorizing early onset depression (EOD) as first depression started before age 40, and late 
onset depression (LOD) starting from age 40 and older. Although the latter cut-off can be 
considered arbitrarily, this criterion was based on studies that found evidence for different 
biological pathophysiology for this age cut-off, since these studies found more associations 
with cardiovascular comorbidity in LOD than in EOD (28;29). However, since these studies 
did not compare many other risk factors and/or symptom profiles, we decided to add 
additional analyses in which we divided our sample on the median age of onset cut-off, 
which equalled to 25 years.

Information on depressive symptomatology was based on the presence of the nine DSM-IV 
depression symptoms derived from the CIDI. Additionally, to get a more accurate view of the 
differences between EOD and LOD, three symptoms were split up; appetite/weight change 
in decreased and increased appetite/ weight, sleep problems in insomnia and hypersomnia, 
and psychomotor change in retardation and agitation. The duration of depressive symptoms 
during the four years preceding the baseline assessment was assessed with the Life Chart 
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method. With this instrument, life events were first determined to refresh memory, then 
presence and severity of symptoms during each year were determined (30). The duration 
of depressive symptoms was measured in months and expressed as a percentage of time. 
In addition, the CIDI assessed if persons experienced an earlier MDD episode. Severity of 
depression was measured with the 30-item Inventory of Depressive Symptomatology self-
report version (IDS-SR) (31). Non-fatal suicide attempt was assessed by asking the following 
question: “Have you ever made a serious attempt to end your life, for instance by harming 
or poisoning yourself or by getting into an accident?”. Psychiatric comorbidity was assessed 
with the CIDI and included diagnoses of dysthymia, alcohol abuse, alcohol dependence, 
generalized anxiety disorder (GAD), social phobia, agoraphobia and panic disorder.

Psychosocial and somatic factors
The Brugha questionnaire was assessed to retain information about the exposure to 
important negative life events in the past year, such as death or illness of family members 
(32). The number of negative life events in the past year was counted. In a structured 
inventory, trauma exposure during childhood was asked including emotional neglect, 
psychological and physical abuse, sexual abuse and important negative life events during 
early life. The sum score of trauma exposure and negative life events before the age of 16 
years was counted.

The family tree method was used to explore the family history of depressive disorders (33). 
The respondents were asked about the history of depression in first degree family members. 
The depression-related personality characteristics neuroticism and extraversion were 
measured using the NEO personality questionnaire (34). Finally, to measure the presence 
of physical illness, respondents were asked about the presence of 20 somatic conditions 
(including lung disease, osteoarthritis, cancer, gastrointestinal disease, liver disease, epilepsy, 
thyroid disease, diabetes, heart diseases) for which treatment was received. The number of 
somatic diseases was counted. 

Statistical analysis
Data was analyzed using SPSS 15.0. Descriptive analyses were performed to report the 
characteristics of the study sample. To examine the association between depressive 
symptoms, psychiatric characteristics, and psychosocial/somatic factors with age of 
depression onset, linear regression analyses were performed with continuous age of onset 
as the outcome. Separate linear regression analyses were performed for each depressive 
symptom, psychiatric characteristic, and psychosocial and somatic factor corrected for socio-
demographics (age, sex and education). To examine if associations were still present after 
adjustment for other depressive symptoms, psychiatric characteristics, or psychosocial/
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somatic factors, three fully adjusted models were used. One multivariable model adjusted 
for socio-demographics and other depressive symptoms with p<0.10 in the analyses 
only corrected for socio-demographics, a second multivariable model adjusted for socio-
demographics and psychiatric characteristics with p<0.10 in the analyses only corrected for 
socio-demographics, and a third multivariable model adjusted for socio-demographics and 
other psychosocial and somatic factors with p<0.10 in the analyses only corrected for socio-
demographics.

To observe if the found results could be replicated in a direct comparison between EOD 
and LOD, group comparisons were made with a dichotomous age of onset indicator (cut-off 
40 years). Following the strategy for the continuous age of onset indicator, various logistic 
regression analyses were conducted using EOD as the reference category. 

Although we adjusted for age in all analyses, we conducted sensitivity analyses only including 
persons aged 40 years and older. In addition, we repeated the logistic regression analyses 
with a dichotomous age of onset indicator of 25 years. 

RESULTS

As can be seen from Table 1, the mean age of the study sample was 40.8 years (SD=12.1), the 
median age of depression onset was 25 years (IQR=19), and 32.3% was male. 52% reported 
earlier MDD episodes and 80.4% reported a first degree family member with depression.   

Associations between depressive symptoms, psychiatric characteristics, and psychosocial/
somatic factors, with continuous age of depression onset were examined (Table 2). After 
adjustment for socio-demographics, a higher age of onset was associated with less sadness 
(β=-0.11, p<0.001), less increased appetite/weight gain (β=-0.07, p=0.008) but more 
decreased appetite/weight loss (β=0.07, p<0.007), less feelings of worthlessness (β=-0.07, 
p=0.01), less diminished concentration (β=-0.05, p=0.04), and less thoughts of death (β=-
0.10, p<0.001). In a fully adjusted model including all depressive symptoms simultaneously, 
these associations remained significant except for the associations with increased appetite/ 
weight gain (β =-0.05, p=0.07) and feelings of worthlessness (β =-0.05, p=0.08) which 
became of borderline significance.

In terms of the psychiatric characteristics, a higher age of depression onset was associated 
with not having a personal history of earlier MDD (β=-0.16, p<0.001), a shorter duration of 
depressive symptoms (β=-0.16, p<0.001), not committing a serious suicide attempt (β=-0.12, 
p<0.001), and a lower severity of depression (β=-0.07, p=0.005). In terms of comorbidity, 
a higher age of onset was less often associated with GAD (β=-0.06, p=0.02), social phobia 
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(β=-0.06, p=0.02), and dysthymia (β=-0.08, p=0.001). In the fully adjusted model only the 
association between a higher age of depression onset with no personal history of earlier 
MDD (β=-0.23, p<0.001), a shorter duration of depressive symptoms (β=-0.18, p<0.001), 
and not committing a serious suicide attempt (β=-0.11, p<0.001) remained significant. 

Regarding the psychosocial and somatic factors; childhood events (β=-0.22, p<0.001), 
family history of depression (β=-0.10, p<0.001), and neuroticism (β=-0.17, p<0.001) were 

Table 1. Characteristics of the study sample.

Characteristic n = 1104
Socio-demographics

Age, mean (SD) 40.8 (12.1)
Gender, n (% male) 357 (32.3)
Education, mean number of years (SD) 11.6 (3.2)

Presence of depressive symptoms, n (%)
Sadness 1051 (95.2)
Loss of interest 1059 (95.9)
Fatigue/loss of energy 1049 (95.0)
Appetite/weight change
- Decreased appetite/weight loss 602 (54.5)
- Increased appetite/weight gain 418 (37.9)
Sleep problems
- Insomnia (n=1102)a 483 (43.8)
- Hypersomnia 493 (44.7)
Psychomotor change 
- Retardation (n=1099)a 417 (37.9)
- Agitation (n=1101)a 374 (34.0)
Feelings of worthlessness/guilt 954 (86.4)
Diminished concentration/indecisiveness 1049 (99.1)
Thoughts of death 715 (64.8)

Psychiatric characteristics
Age of onset, median (IQR) 25 (19)
Earlier MDD episode, n (%) 580 (52.5)
Duration of depressive symptoms, median (IQR) (n=1081)a 0.28 (0.42)
Severity depression, mean (SD) (n=1082)a 32.8 (12.2)
Suicide attempt, n (%) (n=1101)a 235 (21.3)
Comorbid GAD, n (%) 340 (30.8)
Comorbid social phobia, n (%) 386 (35.0)
Comorbid panic disorder, n (%) 399 (36.1)
Comorbid agoraphobia, n (%) 91 (8.2)
Comorbid alcohol abuse, n (%) 88 (8.0)
Comorbid alcohol dependence, n (%) 80 (7.2)
Comorbid dysthymia, n (%) 261 (23.6)

Psychosocial and somatic factors
Life events, mean (SD) 0.80 (1.11)
Childhood events, mean (SD) (n=1102)a 1.58 (1.52)
Family history depression, n (%) (n=1092)a 878 (80.4)
Neuroticism, mean score (SD) (n=1082)a 42.3 (6.8)
Extraversion, mean score (SD) (n=1082)a 33.2 (6.9)
Somatic disease, mean (SD) 0.69 (.95)

Abbreviations: MDD, major depressive disorder; GAD, generalized anxiety disorder.
a Number of subjects does not add up to n=1104 due to missing data.
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negatively associated with age of depression onset, whereas extraversion (β=0.13, p<0.001) 
was positively associated with age of depression onset. In the fully adjusted model all 
associations except for extraversion remained significant.

To further describe characteristics and to observe if the results could be replicated in a direct 
comparison of EOD and LOD, a dichotomous age of onset indicator (cut-off 40 years) was 
used to categorize EOD and LOD. These results are presented in Table 3. Of the 1104 subjects, 
885 (80.2%) subjects were classified as having EOD and 219 (19.8%) subjects as having LOD. 
The mean age of depression onset was 22.2 years (SD=8.1) for EOD and 46.8 years (SD=5.3) 
for LOD. As expected, LOD was associated with a higher age (OR= 1.16, 95%CI=1.13-1.18) 
but LOD was also associated with less years of education (OR=0.91, 95%CI=0.86-0.96) and 
being male (OR=1.67, 95%-CI=1.16-2.39). 

Regarding symptomatology, feelings of sadness (OR=0.41, 95%-CI=0.19-0.86) were less often 
observed in LOD. In addition, less increased appetite/weight gain (OR=0.71, 95%-CI=0.48-
1.05), more decreased appetite/weight loss (OR=1.40, 95%-CI=0.96-2.04), and less feelings 
of worthlessness guilt (OR=0.62, 95%-CI=0.39-1.00) in LOD were of borderline significance 
in the fully adjusted model. 

Of the psychiatric characteristics, LOD was less often a recurrent MDD (OR=0.28, 95%-
CI=0.19-0.42), had a shorter duration of symptoms (OR=0.23, 95%-CI=0.12-0.45), and was 
less often associated with a serious suicide attempt (OR=0.57, 95%-CI=0.36-0.92). The 
psychosocial factors childhood events (OR=0.77, 95%-CI=0.68-0.88), family history (OR=0.60, 
95%-CI=0.38-0.95), and neuroticism (OR=0.94, 95%-CI=0.91-0.97) were less often observed 
in LOD. These results were in line with the continuous age of onset analyses, except for an 
additional association in the fully adjusted model with the comorbidity of GAD which was 
less often observed in LOD than EOD (OR=0.64, 95%-CI=0.41-0.98). 

Sensitivity analyses
Posthoc analyses were conducted, only including persons aged 40 years and older so that 
the age distribution of EOD and LOD groups would be more equal. In this sub-sample of 615 
subjects, 396 had EOD and 219 had LOD. The mean age of these groups were indeed more 
comparable: 48.5 years for EOD and 52.5 years for LOD. Results of associations between 
symptomatology, psychiatric characteristics, and psychosocial/somatic factors with EOD 
versus LOD in these posthoc analyses were very similar to the results based on the full 
sample as presented above. 



106

 

Table 2. Associations between socio-demographics, depressive symptoms, psychiatric characteristics, and 
psychosocial/ somatic factors with a continuous age of depression onset.

Adjusted for socio-
demographics

Fully adjusted

β p β p
Socio-demographics

Age 0.50 <0.001
Gender 0.07 0.008
Education -0.10 <0.001

Presence of depressive symptoms Multivariablea

Sadness -0.11 <0.001 -0.09 <0.001
Loss of interest -0.04 0.15
Fatigue/ loss of energy 0.02 0.46
Appetite/ weight change
- Decreased appetite/ weight loss 0.07 0.007 0.07 0.01
- Increased appetite/ weight gain -0.07 0.008 -0.05 0.07
Sleep problems
- Insomnia 0.02 0.45
- Hypersomnia -0.01 0.60
Psychomotor change
- Retardation 0.03 0.22
- Agitation 0.02 0.42
Feelings of worthlessness/guilt -0.07 0.01 -0.05 0.08
Diminished concentration/   
indecisiveness 

-0.05 0.04 -0.06 0.02

Thoughts of death -0.10 <0.001 -0.09 0.001
Psychiatric characteristics Multivariableb

Earlier MDD episode -0.16 <0.001 -0.23 <0.001
Duration of depressive symptoms -0.16 <0.001 -0.18 <0.001
Severity depression -0.07 0.005 -0.01 0.77
Suicide attempt -0.12 <0.001 -0.11 <0.001
Comorbid GAD -0.06 0.02 -0.01 0.83
Comorbid social phobia -0.06 0.02 -0.02 0.35
Comorbid panic disorder 0.02 0.50
Comorbid agoraphobia 0.02 0.37
Comorbid alcohol abuse -0.03 0.33
Comorbid alcohol dependence -0.03 0.18
Comorbid dysthymia -0.08 0.001 -0.03 0.35

Psychosocial and somatic factors Multivariablec

Life events 0.007 0.80
Childhood events -0.22 <0.001 -0.20 <0.001
Family history depression -0.10 <0.001 -0.05 0.03
Neuroticism -0.17 <0.001 -0.12 <0.001
Extraversion 0.13 <0.001 0.04 0.17
Somatic disease 0.02 0.48

Abbreviations: MDD, major depressive disorder, GAD, generalized anxiety disorder.
a Adjusted for socio-demographics and other depressive symptoms with a p-value of <0.10 in the analyses adjusted for socio-
demographics only.
b Adjusted for socio-demographics and other psychiatric characteristics with a p-value of <0.10 in the analyses adjusted for socio-
demographics only.
c Adjusted for socio-demographics and other psychosocial and somatic factors with a p-value of <0.10 in the analyses adjusted for 
socio-demographics only.
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Table 3. Characteristics of early and late onset depressiona and the risk of having late onset depression versus early 
onset depression (cut-off 40 years) based on socio-demographics, depressive symptoms, psychiatric characteristics, 
and psychosocial/somatic factors.

Early onset 
(<40)

Late onset 
(≥40)

Adjusted for socio-
demographics

Fully adjusted

n = 885 n = 219 Odds ratio 95%-CI Odds ratio 95%-CI
Socio-demographics

Age, mean (SD) 37.9 (11.4) 52.5 (6.5) 1.16** 1.13-1.18
Gender, n  (% male) 261 (29.5) 96 (43.8) 1.67** 1.16-2.39
Education, mean number of 
years (SD)

11.8 (3.2) 10.9 (3.1) 0.91** 0.86-0.96

Presence of depressive symptoms, n (%) Multivariableb

Sadness 850 (96.0) 201 (91.8) 0.37* 0.17-0.79 0.41* 0.19-0.86
Loss of interest 849 (95.9) 210 (95.9) 1.17 0.45-3.02
Fatigue/ loss of energy 841 (95.0) 208 (95.0) 1.82 0.79-4.22
Appetite/ weight change
- Decreased appetite/ weight loss 475 (53.7) 127 (58.0) 1.50* 1.04-2.15 1.40 0.96-2.04
- Increased appetite/ weight gain 350 (39.5) 68 (31.1) 0.64* 0.44-0.93 0.71 0.48-1.05
Sleep problems
- Insomnia 368 (41.7) 115 (52.2) 0.87 0.61-1.24
- hypersomnia 416 (47.0) 77 (35.2) 0.89 0.61-1.28
Psychomotor change 
- Retardation 328 (37.2) 89 (40.8) 1.34 0.93-1.92
- Agitation 293 (33.2) 81 (37.0) 0.97 0.67-1.40
Feelings of worthlessness/guilt 779 (88.0) 175 (79.9) 0.60* 0.37-0.96 0.62 0.39-1.00
Diminished concentration/ 
indecisiveness 

879 (99.3) 215 (98.2) 0.41 0.07-2.32

Thoughts of death 579 (65.4) 136 (62.1) 0.82 0.57-1.18
Psychiatric characteristics Multivariablec

Earlier MDD episode, n (%) 485 (54.8) 95 (43.4) 0.41** 0.28-0.59 0.28** 0.19-0.42
Duration of depressive 
symptoms, median (IQR)

0.28 (0.43) 0.27 (0.39) 0.32** 0.18-0.60 0.23** 0.12-0.45

Severity depression, mean (SD) 32.7 (12.2) 33.2 (12.2) 0.99 0.98-1.01
Suicide attempt, n (%) 194 (22.0) 41 (18.7) 0.56* 0.36-0.88 0.57* 0.36-0.92
Comorbid GAD, n (%) 284 (32.1) 56 (25.6) 0.58** 0.39-0.86 0.64* 0.41-0.98
Comorbid social phobia, n (%) 316 (35.7) 70 (32.0) 0.80 0.55-1.16
Comorbid panic disorder,n (%) 315 (35.6) 84 (38.4) 1.31 0.90-1.89
Comorbid agoraphobia, n (%) 63 (7.1) 28 (12.8) 1.54 0.86-2.76
Alcohol abuse, n (%) 73 (8.2) 15 (6.8) 1.20 0.60-2.38
Alcohol dependence, n (%) 67 (7.6) 13 (5.9) 0.68 0.34-1.37
Dysthymia, n (%) 211 (23.8) 50 (22.8) 0.72 0.48-1.09

Psychosocial and somatic factors Multivariabled

Life events, mean (SD) 0.83 (1.1) 0.66 (.92) 0.97 0.81-1.17
Childhood events, mean (SD) 1.65 (1.53) 1.28 (1.42) 0.74** 0.66-0.85 0.77** 0.68-0.88
Family history depression, n (%) 717 (81.8) 161(74.9) 0.52** 0.33-0.81 0.60* 0.38-0.95
Neuroticism, mean score (SD) 42.9 (6.6) 39.7 (7.0) 0.94** 0.91-0.96 0.94** 0.91-0.97
Extraversion, mean score (SD) 33.2 (7.0) 33.2 (6.5) 1.03* 1.00-1.06 0.99 0.96-1.02
Somatic disease 0.62 (.90) 0.96 (1.08) 0.85 0.71-1.02 0.84 0.70-1.02

Abbreviations: MDD, major depressive disorder; GAD, generalized anxiety disorder.
aComparison using chi-square (dichotomous variables), Student’s t-tests (continuous variables), Mann-Whitney U tests (non-
normal distributed variables). 
bAdjusted for socio-demographics and other depressive symptoms with a p-value of <0.10 in the analyses adjusted for socio-
demographics only. 
cAdjusted for socio-demographics and other psychiatric characteristics with a p-value of <0.10 in the analyses adjusted for socio-
demographics only. 
dAdjusted for socio-demographics and other psychosocial and somatic factors with a p-value of <0.10 inthe analyses adjusted for 
socio demographics only. 
* p<0.05.
**p<0.01.
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Table 4. Characteristics of early and late onset depressiona and the risk of having late onset depression versus early 
onset depression (cut-off 25 years) based on socio-demographics, depressive symptoms, psychiatric characteristics, 
and psychosocial/somatic factors.

Early onset 
(<25)

Late onset 
(≥25)

Adjusted for socio-
demographics

Fully adjusted

n = 551 n = 553 Odds ratio 95%-CI Odds ratio 95%-CI
Socio-demographics

Age, mean (SD) 35.9 (12.3) 45.7 (9.7) 1.08** 1.07-1.09
Gender, n  (% male) 149 (27.0) 208 (37.6) 1.34* 1.02-1.78
Education, mean number of 
years (SD)

12.0 (3.3) 11.2 (3.2) 0.93** 0.90-0.97

Presence of depressive symptoms, n (%) Multivariableb

Sadness 535 (97.1) 516 (93.3) 0.33** 0.17-0.65 0.38** 0.19-0.76
Loss of interest 532 (96.6) 527 (95.3) 0.67 0.34-1.30
Fatigue/ loss of energy 521 (94.6) 528 (95.5) 1.55 0.84-2.87
Appetite/ weight change
- Decreased appetite/ weight loss 288 (52.3) 314 (56.8) 1.38* 1.06-1.79 1.26 0.95-1.68
- Increased appetite/ weight gain 231 (41.9) 187 (33.8) 0.66** 0.50-0.87 0.70* 0.52-0.93
Sleep problems
- Insomnia 209 (38.0) 247 (49.6) 1.12 0.86-1.47
- hypersomnia 269 (48.8) 224 (40.5) 0.95 0.73-1.24
Psychomotor change 
- Retardation 190 (34.7) 227 (41.2) 1.34* 1.02-1.75 1.43* 1.09-1.89
- Agitation 178 (32.5) 196 (35.4) 1.01 0.77-1.34
Feelings of worthlessness/guilt 492 (89.3) 462 (83.5) 0.68* 0.46-0.99 0.78 0.53-1.17
Diminished concentration/
indecisiveness 

548 (99.5) 546 (98.7) 0.48 0.11-2.12

Thoughts of death 377 (68.4) 338 (61.1) 0.63** 0.48-0.84 0.65** 0.49-0.87
Psychiatric characteristics Multivariablec

Earlier MDD episode, n (%) 329 (59.7) 251 (45.4) 0.43** 0.33-0.57 0.31** 0.23-0.42
Duration of depressive 
symptoms, 
median (IQR)

0.29 (0.41) 0.27 (0.44) 0.47** 0.30-0.74 0.35** 0.21-0.58

Severity depression, mean (SD) 32.8 (11.9) 32.7 (12.5) 0.99* 0.98-1.00 0.99 0.98-1.01
Suicide attempt, mean (SD) 136 (24.7) 99 (18.0) 0.50** 0.36-0.69 0.45** 0.32-0.65
Comorbid GAD, n (%) 172 (31.2) 168 (30.4) 0.87 0.66-1.16
Comorbid social phobia, n (%) 202 (36.7) 184 (33.3) 0.78 0.59-1.03 0.87 0.64-1.18
Comorbid panic disorder,n (%) 194 (35.2) 205 (37.1) 1.08 0.82-1.43
Comorbid agoraphobia, n (%) 43 (7.8) 48 (8.7) 0.91 0.56-1.48
Alcohol abuse, n (%) 54 (9.8) 34 (6.1) 0.71 0.44-1.17
Alcohol dependence, n (%) 41 (7.4) 39 (7.1) 0.84 0.51-1.37
Dysthymia, n (%) 131 (23.8) 130 (23.5) 0.79 0.58-1.07

Psychosocial and somatic factors Multivariabled

Life events, mean (SD) 0.87(1.2) 0.72 (1.03) 0.96 0.85-1.08
Childhood events, mean (SD) 1.78 (1.6) 1.37 (1.4) 0.76** 0.69-0.83 0.77** 0.70-0.85
Family history depression, n (%) 452 (82.6) 426 (78.2) 0.64** 0.45-0.89 0.79 0.56-1.13
Neuroticism, mean score (SD) 43.6 (6.3) 40.9 (7.0) 0.95** 0.93-0.97 0.95** 0.93-0.97
Extraversion, mean score (SD) 33.0(7.1) 33.4 (6.7) 1.03* 1.01-1.05 0.99 0.98-1.02
Somatic disease, mean (SD) 0.56 (.84) 0.82 (1.02) 0.99 0.85-1.15

Abbreviations: MDD, major depressive disorder; GAD, generalized anxiety disorder.
aComparison using chi-square (dichotomous variables), Student’s t-tests (continuous variables), Mann-Whitney U tests (non-
normal distributed variables). 
bAdjusted for socio-demographics and other depressive symptoms with a p-value of <0.10 in the analyses adjusted for socio-
demographics only. 
cAdjusted for socio-demographics and other psychiatric characteristics with a p-value of <0.10 in the analyses adjusted for socio-
demographics only. 
dAdjusted for socio-demographics and other psychosocial and somatic factors with a p-value of <0.10 in the analyses adjusted for 
socio-demographics only. 
* p<0.05.
**p<0.01.
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In addition, we repeated logistic regression analyses with the dichotomous age of onset 
indicator of 25 years, based on the median age of onset in our sample. In these analyses 
of some modest differences in significances were observed compared to the continuous 
age of onset indicator and age of onset indicator of 40 years; increased appetite/weight 
gain was significantly less often associated with LOD, whereas psychomotor retardation 
was significantly more often associated with LOD and the association with family history 
of depression became of borderline significance (Table 4). However, in these analyses, 
significant determinants were found in terms of both direction and strength of association, 
as compared to those found for the age of onset indicator of 40 years and the continuous 
age of onset. This further confirms that the differences found between EOD and LOD are 
rather stable, and not very dependent on the exact cut-off value we have used. 

DISCUSSION

This large-scale study confirmed the existence of some subtle, but consistent differences 
between EOD and LOD in depressive symptom profiling, psychiatric characteristics and 
psychosocial factors. EOD seems to be characterized by a more chronic character (longer 
duration of symptoms, more often earlier episodes) and a higher personal vulnerability 
(more family history, more childhood trauma, more neuroticism). In addition, feelings of 
sadness, diminished concentration and suicidal thoughts and serious suicide attempts were 
significantly less prevalent at a higher age of onset, whereas decreased appetite/weight loss 
was more prominent at a higher age of onset. 

Our results confirm earlier suggestions (35) that depression occurring at a later age 
appears to present itself with less sadness, although this was not supported by others (2). 
Furthermore, in our study a decreased appetite/weight loss was more often observed at a 
higher age of onset, while diminished concentration and thoughts of death were less often 
observed at a higher age of depression onset. Janssen et al. (4) also observed less thinking 
of suicide and more weight loss in persons with an age of depression onset above 60 years. 

As in other studies no clear differences in severity of depression between EOD and LOD 
were observed (2;14;15). However, a history of depressive episodes, longer duration of 
symptoms, and more suicide attempts were associated with EOD (36). Therefore, EOD might 
be a more chronic form of depression with probably a worse course, although this should 
be further confirmed in longitudinal analyses. In addition, we observed a higher personal 
vulnerability for depression in EOD since EOD was characterized by a higher prevalence of 
a positive family history. Although some studies did not find this result (4;37), this finding 
was confirmed by others (8;12-15;17;23;24) and suggests a stronger genetic vulnerability in 
EOD. In addition, the experience of more childhood events in EOD might activate a personal 
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vulnerability to develop a depressive episode earlier in life. Furthermore in agreement with 
other studies (16-18), persons with EOD had higher levels of neuroticism which might reflect 
that a vulnerable personality is underlying a depression especially when arising early in the 
life cycle. This is in line with research from Brodaty et al. (13;14) who observed abnormal 
personality traits to be more common in EOD. 

Although our findings underline that there are differences between EOD and LOD, in this 
age group with the cut-off age of onset of 40 years the differences are modest and there 
were similarities as well. EOD and LOD both present itself with loss of interest, loss of energy, 
sleep problems and changes in psychomotor behaviour, as well as similarities in severity 
of MDD and comorbidity with other DSM-IV disorders. For some symptom differences our 
age-sample may have been too young to observe certain associations. This might also be 
the reason why no association between LOD and somatic diseases was found. 

The present study had some limitations which should be taken into account when 
considering the results. First, the age of onset of the first depressive episode was assessed 
retrospectively and might be biased by selective recall, whereby milder and older episodes 
are more likely to be underreported (38;39). The percentage of LOD can therefore be higher 
or lower than it is in reality. However, other studies reported high test-retest reliability of 
self-reported age of onset of major depression (ICC>0.76) (40;41). In addition, our study 
sample was relatively young (40.8 years) and the accuracy may therefore be better than in 
older persons. Furthermore, although the exact onset point may sometimes be uncertain, 
participants can likely recall whether symptoms started earlier or later in life. Second, this 
study has a cross-sectional design and therefore we cannot be certain whether the found 
differences result from a cohort-effect. Third, the most severely depressed persons might 
have been unable or unwilling to participate; therefore generalizing our results to this 
severely depressed group must be done with caution. Finally, analyses of symptomatology, 
psychiatric characteristics and psychosocial/somatic factors on age of onset were performed 
without posing specific a priori hypotheses.

Despite these limitations, the present study has also some major strengths. A large sample of 
persons with a current MDD was included, and a wide range of symptoms and characteristics 
could be examined. In addition, persons were recruited from different settings with few 
exclusion criteria, thereby increasing the generalizability of study results. 

In conclusion, this study suggests that there are some differences in the symptom profiles 
and characteristics of EOD and LOD. A higher age of onset seems to be characterized by 
relatively less feelings of sadness, decreased appetite, less problems with concentration and 
less thoughts of death. In addition, EOD can be seen as a more chronic form of depression 
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with a history of earlier episodes of depression and longer duration of symptoms. 
Furthermore, EOD is associated with more personal depression vulnerability expressed in 
more childhood events, higher neuroticism, and more family history of depression. When 
performing diagnostics it is important to take into account that some symptoms may not 
occur as much at a higher age of depression onset whilst a diagnosis may be present. 
Additionally, the more personal vulnerability and chronic character of EOD are important 
factors to keep in mind for prevention and treatment strategies. 



112

 

REFERENCE LIST

(1) Kessler RC, Berglund P, Demler O, Jin R, 
Merikangas KR, Walters EE. Lifetime prevalence 
and age-of-onset distributions of DSM-IV 
disorders in the National Comorbidity Survey 
Replication. Arch Gen Psychiatry 2005;62:593-
602.
(2) Corruble E, Gorwood P, Falissard B. Association 
between age of onset and symptom profiles 
of late-life depression. Acta Psychiatr Scand 
2008;118:389-394.
(3) Heun R, Kockler M, Papassotiropoulos A. 
Distinction of early- and late-onset depression in 
the elderly by their lifetime symptomatology. Int J 
Geriatr Psychiatry 2000;15:1138-1142.
(4) Janssen J, Beekman ATF, Comijs HC, Deeg DJH, 
Heeren TJ. Late-life depression: the differences 
between early- and late-onset illness in a 
community-based sample. Int J Geriatr Psychiatry 
2006;21:86-93.
(5) Parker G, Wilhelm K, Asghari A. Early onset 
depression: the relevance of anxiety. Soc 
Psychiatry Psychiatr Epidemiol 1997;32:30-37.
(6) Parker G, Wilhelm K, Mitchell P, Austin MP, 
Roussos J, Gladstone G. The influence of anxiety 
as a risk to early onset major depression. J Affect 
Disord 1999;52:11-17.
(7) Krishnan KR, Hays JC, Tupler LA, George 
LK, Blazer DG. Clinical and phenomenological 
comparisons of late-onset and early-onset 
depression. Am J Psychiatry 1995;152:785-788.
(8) Gallagher D, Mhaolain AN, Greene E, Walsh 
C, Denihan A, Bruce I, et al. Late life depression: 
a comparison of risk factors and symptoms 
according to age of onset in community dwelling 
older adults. Int J Geriatr Psychiatr 2010;25:981-
987.
(9) Jacobi F, Wittchen HU, Holting C, Hofler 
M, Pfister H, Muller N, et al. Prevalence, co-
morbidity and correlates of mental disorders in 
the general population: results from the German 
Health Interview and Examination Survey (GHS). 
Psychol Med 2004;34:597-611.
(10) Kessler RC, McGonagle KA, Zhao S, Nelson 
CB, Hughes M, Eshleman S, et al. Lifetime and 
12-month prevalence of DSM-III-R psychiatric 

disorders in the United States. Results from the 
National Comorbidity Survey. Arch Gen Psychiatry 
1994;51:8-19.
(11) de Graaf R, Bijl RV, Spijker J, Beekman AT, 
Vollebergh WA. Temporal sequencing of lifetime 
mood disorders in relation to comorbid anxiety 
and substance use disorders--findings from the 
Netherlands Mental Health Survey and Incidence 
Study. Soc Psychiatry Psychiatr Epidemiol 
2003;38:1-11.
(12) Baldwin RC, Tomenson B. Depression in later 
life. A comparison of symptoms and risk factors 
in early and late onset cases. Br J Psychiatry 
1995;167:649-652.
(13) Brodaty H, Peters K, Boyce P, Hickie I, Parker 
G, Mitchell P, et al. Age and depression. J Affect 
Disord 1991;23:137-149.
(14) Brodaty H, Luscombe G, Parker G, Wilhelm 
K, Hickie I, Austin MP, et al. Early and late onset 
depression in old age: different aetiologies, same 
phenomenology. J Affect Disord 2001;66:225-236.
(15) Conwell Y, Nelson JC, Kim KM, Mazure CM. 
Depression in late life: age of onset as marker of a 
subtype. J Affect Disord 1989;17:189-195.
(16) Van den Berg MD, Oldehinkel AJ, Bouhuys AL, 
Brilman EI, Beekman AT, Ormel J. Depression in 
later life: three etiologically different subgroups. J 
Affect Disord 2001;65:19-26.
(17) Tozzi F, Prokopenko I, Perry JD, Kennedy JL, 
McCarthy AD, Holsboer F, et al. Family history 
of depression is associated with younger age 
of onset in patients with recurrent depression. 
Psychol Med 2008;38:641-649.
(18) Sneed JR, Kasen S, Cohen P. Early-life risk 
factors for late-onset depression. Int J Geriatr 
Psychiatry 2007;22:663-667.
(19) Bernet CZ, Stein MB. Relationship of 
childhood maltreatment to the onset and course 
of major depression in adulthood. Depress 
Anxiety 1999;9:169-174.
(20) Wiersma JE, Hovens JG, van OP, Giltay EJ, van 
Schaik DJ, Beekman AT, et al. The importance of 
childhood trauma and childhood life events for 
chronicity of depression in adults. J Clin Psychiatry 
2009;70:983-989.



113

6

(21) Klein DN, Schatzberg AF, McCullough JP, 
Dowling F, Goodman D, Howland RH, et al. Age 
of onset in chronic major depression: relation 
to demographic and clinical variables, family 
history, and treatment response. J Affect Disord 
1999;55:149-157.
(22) Zisook S, Rush AJ, Lesser I, Wisniewski 
SR, Trivedi M, Husain MM, et al. Preadult onset 
vs. adult onset of major depressive disorder: 
a replication study. Acta Psychiatr Scand 
2007;115:196-205.
(23) Kendler KS, Fiske A, Gardner CO, Gatz M. 
Delineation of two genetic pathways to major 
depression. Biol Psychiatry 2009;65:808-811.
(24) Kendler KS, Gatz M, Gardner CO, Pedersen 
NL. Age at onset and familial risk for major 
depression in a Swedish national twin sample. 
Psychol Med 2005;35:1573-1579.
(25) Penninx BWJH, Beekman ATF, Smit JH, 
Zitman FG, Nolen WA, Spinhoven P, et al. The 
Netherlands Study of Depression and Anxiety 
(NESDA): rationale, objectives and methods. Int J 
Methods Psychiatr Res 2008;17:121-140.
(26) American Psychiatric Association. Diagnostic 
and Statistical Manual of Mental Disorders. 
Fourth ed. Washington, DC: American Psychiatric 
Publishing; 2001.
(27) Wittchen HU. Reliability and validity studies 
of the WHO--Composite International Diagnostic 
Interview (CIDI): a critical review. J Psychiatr Res 
1994;28:57-84.
(28) Philibert RA, Richards L, Lynch CF, Winokur 
G. The effect of gender and age at onset of 
depression on mortality. J Clin Psychiatry 
1997;58:355-360.
(29) Seldenrijk A, van Hout HPJ, Van Marwijk 
HWJ, de Groot E, Gort J, Rustemeijer C, et al. 
Carotid atherosclerosis in depression and anxiety: 
associations for age of depression onset. World J 
Biol Psychiatry (in press) 2011.
(30) Lyketsos CG, Nestadt G, Cwi J, Heithoff K, 
Eaton WW. The life-chart method to describe 
the course of psychopathology. Int J Methods 
Psychiatr Res 1994;4:143-155.
(31) Rush AJ, Gullion CM, Basco MR, Jarrett 

RB, Trivedi MH. The Inventory of Depressive 
Symptomatology (IDS): psychometric properties. 
Psychol Med 1996;26:477-486.
(32) Brugha T, Bebbington P, Tennant C, Hurry J. 
The List of Threatening Experiences: a subset of 12 
life event categories with considerable long-term 
contextual threat. Psychol Med 1985;15:189-194.
(33) Fyer AJ, Weissman MM. Genetic linkage study 
of panic: clinical methodology and description of 
pedigrees. Am J Med Genet 1999;88:173-181.
(34) Costa PTJ, McCrae RR. Domains and facets: 
hierarchical personality assessment using the 
revised NEO personality inventory. J Pers Assess 
1995;64:21-50.
(35) Gallo JJ, Rabins PV, Lyketsos CG, Tien 
AY, Anthony JC. Depression without sadness: 
functional outcomes of nondysphoric depression 
in later life. J Am Geriatr Soc 1997;45:570-578.
(36) Essau C, Lewinsohn P, Seeley J, Sasagawa S. 
Gender differences in the developmental course 
of depression. J Affect Disord 2010;127:185-190.
(37) van Ojen R, Hooijer C, Bezemer D, Jonker C, 
Lindeboom J, van Tilburg W. Late-life depressive 
disorder in the community. II. The relationship 
between psychiatric history, MMSE and family 
history. Br J Psychiatry 1995;166:316-319.
(38) Andrews G, Anstey K, Brodaty H, Issakidis 
C, Luscombe G. Recall of depressive episode 25 
years previously. Psychol Med 1999;29:787-791.
(39) Patten S, Williams J, Lavorato D, Bulloch A, 
D’Arcy C, Streiner D. Recall of recent and more 
remote depressive episodes in a prospective 
cohort study. Soc Psychiatry Psychiatr Epidemiol 
2011.
(40) Barkow K, Heun R, Ustun TB, Gansicke M, 
Wittchen HU, Maier W. Test-retest reliability of 
self-reported age at onset of selected psychiatric 
diagnoses in general health care. Acta Psychiatr 
Scand 2002;106:117-125.
(41) Wittchen HU, Burke JD, Semler G, Pfister 
H, Von Cranach M, Zaudig M. Recall and dating 
of psychiatric symptoms. Test-retest reliability 
of time-related symptom questions in a 
standardized psychiatric interview. Arch Gen 
Psychiatry 1989;46:437-443.


