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THE COURSE OF MAJOR DEPRESSIVE DISORDER ACROSS THE LIFE SPAN
ABSTRACT
Background → We examined whether older age significantly determined a poorer
trajectory of the two-year naturalistic course of MDD, and established which prognostic
clinical, social, and health factors explained this potential poorer course. Age-related
course differences may affect optimization of MDD treatment. Methods → Baseline and
two-year follow-up data were used from two cohorts: the Netherlands Study of
Depression and Anxiety (NESDA) and the Netherlands Study of Depression in Older
Persons (NESDO). 1,042 persons (66.2% female) between 18-88 years with a current
MDD diagnosis at baseline were included. Associations were assessed between
continuous age per 10 years and four MDD course indicators: having a depression
diagnosis after two years, having a chronic symptom course, time to remission and
depression severity change. Examined prognostic indicators, possibly contributing to age
differences, were clinical (e.g. co-morbid anxiety), social (loneliness, social support), and
health (BMI, pain, chronic diseases) factors. Outcomes → Older age was significantly
associated with a worse two-year MDD course for all four indicators (depressive
disorder: OR=1.08;95%CI=1.00-1.17; chronic course: OR=1.23;95%CI=1.12-1.36, time
to remission: HR=0.91;95%CI=0.86-0.96; depression severity change: B=1.06,p<.001).
The course of MDD worsened linearly with age. These findings only reduced slightly,
and remained mostly significant, when adjusting for prognostic clinical, social and health
factors. Interpretation → Older age was found to be an independent risk factor for a
worse MDD course, which could not be explained by a range of well-established risk
factors for MDD. Further investigation of potential other underlying mechanisms is
desired to prevent negative consequences of a long-term MDD burden in older persons.
Funding → Netherlands Organisation for Health Research and Development (Zon-Mw),
Fonds NutsOhra; Stichting tot Steun VCVGZ, NARSAD The Brain and Behaviour Research
Fund, European Union Seventh Framework Programme (FP7/2007-2013).
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INTRODUCTION
Nearly one in five adults is expected to experience at least one episode of major
depressive disorder (MDD) sometime during his or her life,1,2 but the course of such an
episode can be highly variable. Comparing previous systematic reviews on the course of
depression,3,4 older persons seem to be more likely to have a chronic depression course
compared to younger peers. A systematic review published a decade ago found older
populations (≥65 years) to demonstrate similar remission rates and response to
treatment compared to middle-aged persons, whereas relapse rates seemed higher in
older age.5 However, this conclusion is based on a comparison across different studies
that are not always similar in terms of their populations and measurement instruments.
In addition, included studies were sometimes limited by small sample sizes and
insufficient adjustment for confounding factors such as socio-demographics and clinical
characteristics. Also, by only comparing middle-aged to older persons, differences
between these ages and even younger age groups, and differences within age groups
(e.g. young-old versus older-old) were not taken into account. Consequently,
unequivocal evidence that older persons truly have a poorer MDD course is lacking as it
requires a large-scale study with a broad age range including consistent course
assessments.
Possibly, older age is a prognostic factor for MDD course6 because of the
increased likelihood for other unfavourable prognostic factors to occur, such as being
widowed, having a small social network or low family support,7-9 somatic diseases,4,8-12
physical and functional impairment,4,8,9 and cognitive decline,10 which may all complicate
the naturalistic course. Depression history and recurrent depressive episodes are also
associated with a worse prognosis,3,10 and older persons by definition have a higher
chance of having experienced more episodes during their life course. Altogether, there
are reasons to believe the prognosis of MDD might be worse in old age compared to
younger age. On the other hand, higher depression burden during life may be
associated with premature mortality, and those who do reach old age may have
acquired effective coping skills, which may reduce age differences in the course of
depression.
The aim of the current two-year longitudinal study is to examine whether there is
indeed an association between age and the naturalistic course and prognosis of MDD,
thereby including a broad age range (18 to 88 years) and four different course
indicators. To further understand potential age differences, we also examine whether
unfavourable prognostic factors that may differ between young and older persons
(clinical characteristics, social, and health factors) explain age differences in the course of
MDD.
METHODS
Study sample
Data from two longitudinal multi-center cohort studies were combined: the Netherlands
Study of Depression and Anxiety (NESDA), and the Netherlands Study of Depression in

66

THE COURSE OF MAJOR DEPRESSIVE DISORDER ACROSS THE LIFE SPAN
Older Persons (NESDO). NESDA and NESDO use similar measurements and
infrastructures and investigate the natural course, determinants and consequences of
depression. Both are described in more detail elsewhere.13,14
For the current study, we used baseline as well as 2-year follow-up data. At
baseline, the NESDA sample comprised 2,981 persons aged 18-65 years with a current
(6-month) diagnosis of a depressive and/or anxiety disorder (n = 1,701), a remitted
depressive and/or anxiety disorder (n = 628), or no history of depressive and anxiety
disorders (n = 652). Recruitment took place in the general population, primary health
care and outpatient mental health care facilities. At two-year follow-up, 87.1% (N =
2,596) participated. The NESDO sample consisted at baseline of 510 adults aged 60-93
years with a diagnosis of a current (6-month) depressive disorder (n = 378) or no history
of depressive and anxiety disorders (n = 132). At two-year follow-up, 78.6% (N = 401)
still participated in NESDO. Recruitment took place in primary health care and both outand inpatient mental health care facilities. The following exclusion criteria were used in
both studies: 1) insufficient command of the Dutch language or insufficient capability to
participate; 2) a primary clinical diagnosis of a severe psychiatric disorder other than
depressive and anxiety disorders; and for NESDO additionally 3) (clinician-suspected)
dementia, or having a Mini-Mental State Examination (MMSE)15 score below 18 (out of
30). Presence of depressive and/or anxiety disorders was established using the DSM-IV
based Composite International Diagnostic Interview (CIDI, lifetime version)16 and was
conducted by trained research assistants.
Selection criteria for the current study were: not being an inpatient, with a
current 6-month MDD diagnosis (and possibly co-morbid dysthymia) and a depression
severity score based on the self-report Inventory of Depressive Symptomatology (IDSSR)17 of at least 14 at baseline. Next, a valid clinical assessment at two-year follow-up
was required, resulting in a sample of 1,042 participants (832 from NESDA, 210 from
NESDO) to be included in analyses. Baseline face-to-face assessments were completed at
participating centers between 2004 and 2007 for NESDA, and between 2007 and 2010
for NESDO. Two-year follow-up assessments took place between 2006 and 2009 for
NESDA, and between 2009 and 2012 for NESDO. All participants provided written
informed consent, and all Ethical Review Boards of the participating centers provided
approval.
Measures

Age
The age range in our study was 18 to 88 years. Throughout our main analyses, age was
used as a continuous measure. For interpretative purposes, continuous age was
computed as age/10. This way, ORs and other effect sizes could be interpreted per 10
year increase in age, rather than a one year increase. To provide insight into the course
of depression at multiple time points throughout the adult lifespan, we also provided
information for six age categories separately: 18-29 years, 30-39 years, 40-49 years, 5059 years, 60-69 years, and 70+ years.
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Course of MDD
At baseline, depression diagnoses and depression severity (total score range 0 to 84)
were established using the CIDI16 and the IDS-SR respectively.17 After two years, the CIDI
and IDS-SR were conducted again to determine current presence of depression
diagnoses and depression severity. In addition, at two-year follow-up the Life Chart
Interview (LCI) was completed to determine presence of depressive symptoms between
the two time points. The LCI has been described in detail elsewhere18 and has been
shown to be valid and reliable.19 Briefly, in the LCI, participants reported presence
(yes/no) and severity (no or minimal severity, mild, moderate to severe, very severe) of
depressive symptoms for each month of the two-year follow-up period. This was done
by using a calendar method in which life events were reported in order to better recall
feelings of depression in those time periods. In case symptoms were of at least mild
severity, they were considered present in that month.
The CIDI, LCI and IDS-SR were used to create four course indicators capturing
various ways in which depression can develop over time. First, the presence (yes/no) of
6-month depression diagnoses (MDD and/or dysthymia) after two years was based on
the CIDI. Second, a chronic course of depressive symptoms (yes/no), was determined
using LCI data and considered present when depressive symptoms of at least mild
severity were experienced for at least 80% of the time during the two-year follow-up
period. Third, time to remission was also calculated using the LCI and displayed the time
since baseline assessment to the first time point at which no depressive symptoms or
symptoms of mild severity were reported for three consecutive months. Fourth,
depression severity change was defined as the depression severity score at two-year
follow-up minus baseline depression severity.

Baseline covariates
Clinical covariates
Sex and years of education were asked during the baseline interview using standard
questions. Baseline depression severity was assessed using the IDS-SR.17 The presence of
a co-morbid DSM-IV based anxiety disorder in the past six months, whether the current
MDD episode was a first episode or recurrent, and the number of MDD episodes
experienced (categorized into 1, 2, or 3 or more), were established using the CIDI.16
Anxiety severity was measured using the Beck Anxiety Inventory (BAI).20 Finally,
antidepressant use was defined according to the World Health Organization Anatomical
Therapeutic Chemical (ATC) classification,21 and was categorized into the use of tricyclic
antidepressants (TCA) [ATC-code N06AA], selective serotonin reuptake inhibitors (SSRI)
[ATC-code N06AB] or other antidepressants [ATC-codes N06AF, N06AG, N06AX].
Prognostic social and health covariates
We included social factors (loneliness, social network size, social support) and health
(functional limitations, pain, chronic diseases, body mass index (BMI)) which were
operationalized as done previously.22 Loneliness was assessed using the 11-item
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Loneliness and Affiliation Scale.23 Social network size was asked using standard
questions. Social support was measured using the Close Person Inventory.24 Functional
limitations were assessed using the World Health Organization Disability Assessment
Schedule II.25 Pain was assessed using the Chronic Pain Grade.26 Furthermore, the
number of chronic diseases under treatment was established.27 BMI was calculated using
measured weight and height (kg/m²). All social and health variables were used as a
continuous measure.
Statistical analysis
Percentages and means for baseline characteristics and two-year course indicators were
provided across age groups and associated with continuous age in regression analyses.
Associations between continuous age (per 10 years, age/10) and presence of a
current depression diagnosis after two years were examined using logistic regression.
We used three adjustment models: 1) adjusted for sex and years of education, 2)
additionally adjusted for clinical covariates that showed significant associations with
continuous age at baseline, 3) additionally adjusted for prognostic covariates (social and
health factors) that showed significant associations with continuous age at baseline. We
then analyzed the association between age and having a chronic course (yes/no) in the
same way. We analyzed the association between age and time to remission using Cox
proportional hazards analysis. Time to remission was the dependent variable and
calculated as the number of months between baseline and remission. If no remission
was reached, time to remission was censored at 24 months. Finally, using multiple linear
regression analysis, the association between age and depression severity change was
assessed. In addition to covariates, this analysis was also adjusted for baseline depression
severity. Two sensitivity analyses (for model 1 only) were performed to take potential
selection bias into account. In the first analysis, only those recruited from mental health
care facilities were included (n = 628). In the second, NESDO participants with an MMSE
score below 25 (n = 7) were excluded, leaving 1,035 participants.
Due to missing values for especially the prognostic covariates (0.19% missing for
BMI to 9.0% missing for loneliness), missing values were imputed using multiple
imputation (5 imputation sets) in which age and all socio-demographic, clinical, and
prognostic covariates were used as predictors. Subsequently, pooled estimates were
provided for all multivariable analyses. An alpha of 5% was used to determine statistical
significance, and all analyses were performed in SPSS version 22.
RESULTS

Baseline characteristics
Baseline characteristics were assessed across the six age groups. In older age groups,
there was a higher percentage of participants using antidepressants. The number of
previous MDD episodes was also higher in the older age groups, as were levels of
loneliness, BMI, pain, and the number of chronic diseases. In these age groups, the
number of females, the number of years of education, the percentage of participants
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Table 1. Percentages and means of baseline characteristics across six age categories, and linear associations with continuous age.
Baseline characteristics
18-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70+ years
(n = 170)
(n = 183)
(n = 229)
(n = 193)
(n = 168)
(n = 99)
Demographic characteristics
Age, M (SD)
24.11 (3.31)
34.43 (2.92)
44.47 (2.80)
54.12 (2.82)
63.61 (2.81)
77.11 (5.15)
Sex, % female
76.5
71.0
61.6
63.2
60.1
66.7
Education, years, M (SD)
11.87 (2.75)
12.09 (3.46)
11.12 (3.18)
11.52 (3.32)
11.19 (3.39)
10.02 (3.43)
Clinical characteristics
First episode, % yes
52.9
47.5
44.5
44.6
47.6
47.5
Number of episodes
1 episode, %
53.6
48.9
47.0
46.2
28.1
28.3
2 episodes, %
8.3
10.1
9.2
12.4
20.0
25.0
3 or more episodes, %
38.1
41.0
43.8
41.4
51.9
46.7
Depression severity, M (SD)
31.74 (9.93)
33.32 (10.57)
35.02 (11.43)
34.67 (10.93)
33.22 (10.87)
32.29 (11.09)
Anxiety diagnosis, % yes
64.1
62.8
65.1
68.4
51.8
26.3
Anxiety severity, M (SD)
16.82 (9.41)
18.16 (11.15)
19.14 (10.76)
18.76 (10.93)
18.10 (10.57)
19.52 (11.70)
Antidepressant use, % yes
33.1
42.8
51.3
51.3
55.2
72.7
Social factors
Loneliness, M (SD)
5.51 (3.47)
6.14 (3.41)
6.92 (3.33)
6.47 (3.71)
6.86 (3.39)
6.82 (3.28)
Social network size, M (SD)
2.70 (0.94)
2.42 (0.85)
2.40 (0.98)
2.24 (0.99)
2.44 (1.09)
2.57 (1.21)
Social support, M (SD)
26.49 (13.38)
27.68 (12.82)
24.14 (14.23)
24.17 (13.78)
21.54 (12.99)
24.49 (14.16)
Health factors
Functional limitations, M (SD)
26.43 (10.86)
28.88 (11.59)
29.90 (11.72)
28.49 (12.58)
27.93 (11.11)
25.70 (12.19)
Pain, M (SD)
1.66 (0.95)
1.98 (1.20)
2.16 (1.22)
2.09 (1.10)
2.07 (1.16)
2.06 (1.35)
Number of chronic diseases, M (SD)
0.32 (0.55)
0.51 (0.79)
0.72 (0.95)
1.18 (1.12)
1.57 (1.26)
1.73 (1.23)
Body Mass Index, M (SD)
23.93 (5.02)
25.93 (5.65)
26.29 (5.70)
27.39 (5.11)
26.80 (4.64)
25.94 (4.44)

70
.03
<.001
.28
<.001

.65
<.001
.12
<.001
.003
.21
.002
.76
.003
<.001
<.001

-2.29
-0.68
1.09
2.15

0.02
-5.55
0.07
7.03
0.45
-0.63
-0.11
-0.01
1.30
6.48
0.40

Age continuous
B
p
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with anxiety disorders, and social support were lower (Table 1). Age was unrelated to
depression severity, anxiety severity, having a first or recurrent MDD episode, functional
limitations and social network size.

Is age related to the two-year course of MDD?
As can be seen in Table 2, Model 1, continuous age was significantly associated with all
four course indicators of MDD (depressive disorder: OR=1.08;95%CI=1.00-1.17; chronic
course: OR=1.23;95%CI=1.12-1.36, time to remission: HR=0.91;95%CI=0.86-0.96;
depression severity change: B=1.06,p<.001). In order to view the age trend in more
detail, we provided a graphic representation of all four indicators across the six
categorical age groups in Figure 1. As can be seen, all four course indicators were least
favorable for those aged 70+ years, with ORs as high as 2 (any depression diagnosis) or
3 (chronic course), and only half as much change in depression severity compared to
those aged 18-29 years. However, for most indicators, the course seemed to worsen
linearly with age. Only for having any depression diagnosis differences between the
older age groups seemed to be smaller.
Table 3 shows means, percentages and remission rates for the multiple age
groups and for each course indicator. Indeed, older age groups were more likely (e.g.
50.5% in those aged 70+ years) to have a persistent depression diagnosis after two
years as compared to the youngest age group (e.g. 35.9% in age 18-29 years). With
increasing age, especially the likelihood for having a dysthymia diagnosis increased.
Older persons were almost three times as likely to have a dysthymia diagnosis after two
years than their youngest peers. Persons aged 70 years and older were twice as likely to
have a chronic course compared to the youngest age group. The number of persons
reaching remission decreased with increasing age. Mean depression severity change in
the youngest age group was twice as high (nearly 12 points) as the severity change in
the oldest age group (between 5 and 6 points). In order to check whether associations
between age and course indicators could be better explained in a non-linear manner,
we performed post-hoc analyses for model 1 including a quadratic continuous age term
while adjusting for the linear continuous age term. We only found one significant
quadratic association, between age and presence of dysthymia (data not shown). So,
associations between age and two-year course indicators of MDD seemed to be linear.
Sensitivity analyses showed that our findings were not likely to be due to differences in
setting or cognitive differences within our sample. When only selecting those who were
recruited through mental health care facilities (n = 628), and when running the analyses
only in participants with an MMSE score above 25 (n = 1,035), similar conclusions could
be drawn. Only for having any depression diagnosis, the association with age rendered
non-significant in the mental health subsample (OR=1.05,p=.27 compared to
OR=1.08,p=.04 in the full sample).
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Table 3. Percentages, means, and remission rates for two-year depression course indicators across six age categories, and linear
continuous age.
18-29 years
30-39 years
40-49 years
50-59 years
60-69 years
70+ years
(n = 170)
(n = 183)
(n = 229)
(n = 193)
(n = 168)
(n = 99)
Persistent depression diagnosis, yes, %
35.9
45.9
49.8
50.8
50.0
50.5
Major depressive disorder, yes, %
34.7
42.1
42.4
46.6
45.2
45.5
Dysthymia, yes, %
11.8
22.4
23.1
28.5
25.6
28.3
Chronic course, yes, %
21.3
20.9
24.3
33.8
33.6
43.8
Remission, incidence rate/100 person-yrs
86.42
77.25
69.28
52.97
51.33
43.50
Depression severity change, M (SD)
-11.80 (11.06) -10.63 (12.43) -10.99 (12.01)
-8.58 (9.73)
-8.37 (10.81) -5.53 (12.81)

Age continuous
B
p
2.30
.02
1.91
.06
3.86
.001
5.33
<.001
0.21
<.001

associations with

Table 2. Pooled estimates for linear associations between continuous age (per 10 year increase) and the two-year course of depression.
Model 1
Model 2
Model 3
N
OR
95% CI
p
OR
95% CI
p
OR
95% CI
p
Presence of any depression diagnosis
1,042
1.08
1.00 to 1.17
.04
1.10
1.02 to 1.19
.02
1.07
0.98 to 1.18
.13
Presence of major depressive disorder
1,042
1.07
0.99 to 1.15
.09
1.08
1.00 to 1.18
.048
1.05
0.96 to 1.15
.28
Presence of dysthymia
1,042
1.15
1.05 to 1.26
.002
1.16
1.06 to 1.28
.002
1.18
1.05 to 1.32
.004
Chronic course
824
1.23
1.12 to 1.36
<.001 1.22
1.10 to 1.35
<.001 1.17
1.04 to 1.31
.01
HR
95% CI
p
HR
95% CI
p
HR
95% CI
p
Time to remission
824
0.91
0.86 to 0.96
<.001 0.91
0.87 to 0.96
.001
0.93
0.88 to 0.99
.02
B
SE
p
B
SE
p
B
SE
p
Depression severity change
1,006
1.06
0.21
<.001 1.20
0.22
<.001 0.83
0.24
.001
Model 1: adjusted for sex and years of education. Model 2: additionally adjusted for the number of MDD episodes, anxiety diagnosis, and antidepressant use. Model 3:
additionally adjusted for social factors (loneliness, social support) and health factors (pain, chronic diseases, and Body Mass Index). Depression severity change
analysis was additionally adjusted for baseline depression severity.
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Figure 1. Associations between age and two-year depression outcomes. (a) Odds ratios (OR) and 95%
confidence intervals (CI) for the association between age groups and still having a depressive disorder after
two years. (b) ORs and 95% CIs for the association between age groups and having a chronic symptom
course over two years. (c) Hazard ratios and 95% CI for the association between age groups and time to
remission within two-year follow-up. (d) Mean change in depression severity during the 2-year follow-up
period. All analyses adjusted for sex, education, number of MDD episodes, anxiety diagnosis, and
antidepressant use ((d) additionally adjusted for baseline depression severity). Ref = 18-29 years. ***p<.001,
**p<.01, *p<.05.
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Do other prognostic factors help explain the observed age difference in MDD course?
Because age was associated with some clinical and other prognostic indicators (Table 1),
we examined whether these indicators explained the unfavourable impact of age on
MDD course. Table 2 shows that also after adjusting for the number of MDD episodes,
co-morbid anxiety and antidepressant use covariates (model 2), older age remained
significantly associated with a higher odds of still having any depression diagnosis (MDD
and dysthymia), a chronic symptom course, a smaller likelihood of reaching remission
and a smaller decrease in depression severity (depressive disorder: OR=1.10;
95%CI=1.02-1.19; chronic course: OR=1.22; 95%CI=1.10-1.35, time to remission:
HR=0.91; 95%CI=0.87-0.96; depression severity change: B=1.20,p<.001).
Additionally adjusting for loneliness, social support, pain, the number of chronic
diseases, and BMI only reduced age associations slightly (model 3, depressive disorder:
OR=1.07; 95%CI=0.98-1.18; chronic course: OR=1.17; 95%CI=1.04-1.31, time to
remission: HR=0.93; 95%CI=0.88-0.99; depression severity change: B=0.83,p=.001).
For three out of four indicators (having a chronic course, time to remission, and
depression severity change), a significant association between continuous age and
depression lasted. For having any depression diagnosis (but also for MDD and dysthymia
separately), associations with age lost significance. The latter was mostly caused by the
adjustment for loneliness, as it was the only significant prognostic factor in the model.
Looking at effect sizes rather than significance, after adding clinical characteristics the
strength of associations even hinted more strongly towards a more unfavourable course
in older persons. When additionally including social and health factors, associations with
most indicators only reduced slightly, as coefficients changed between 2% and 7% for
three out of four indicators. The more unfavourable findings towards older age only
decreased to a somewhat larger extent when adding social and health factors for
depression severity change (B decreased with 25%).
DISCUSSION
This large-scale study among persons aged 18 to 88 years demonstrated that compared
to younger peers, the naturalistic two-year course of MDD mostly worsens linearly with
age. In the oldest age group, this was reflected in a two to three times higher likelihood
of still having a depression diagnosis after two years, in a more chronic symptom course,
in a smaller likelihood of reaching remission, and in less improvement in depression
severity. In a previous meta-analysis, Mitchell et al.5 found middle-aged and older
persons to demonstrate rather similar remission rates. Our findings show that when
taking more course indicators into account, the view is less optimistic than suggested
previously. However, findings may be hard to compare as this is the first study to
examine age differences in the course of MDD within a naturalistic design with uniform
assessments across the entire adult age span.
The more unfavourable course towards old age was only explained to a small
extent by clinical, social, and health factors that are common in old age and that are
thought to worsen the course of MDD.3,4,7-12 First of all, having a first MDD episode and
depression severity at baseline were unrelated to age and could not have caused an
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imbalance between age groups at the starting point. The other explanatory factors that
were included in our analyses, when added simultaneously in the statistical model, were
not associated with the two-year MDD course indicators, with the exception of
loneliness. In addition, with the exception of depression severity change, the effect sizes
of all course indicators only reduced slightly when adjusting for clinical, social, and
health factors. This larger decrease for depression severity can possibly be explained by
the larger item overlap between the IDS-SR and social and health factors included (e.g.
loneliness and somatic symptoms).
In a previous study, we demonstrated that some risk factors were more strongly
associated with MDD when they occurred in an age phase in which they were least
common and expected.22 This concerned aspects of poor health, such as BMI, pain, and
number of chronic diseases. Combining this with our current findings that these risk
factors only slightly explained the unfavourable course of MDD in older age suggest that
the importance of co-existing physical health problems in late-life depression may be
somewhat overestimated.
Possibly, our findings can be explained by differences in the lack of
psychotherapeutic treatment or the suboptimal antidepressant treatment of MDD. We
did not examine psychotherapeutic treatment, but compared to younger adults this type
of treatment is less often provided in older age.28 In our study, older age groups were
more likely to use antidepressants compared to younger age groups. It has been
suggested that effectiveness of antidepressants in older age can be impaired due to
medical comorbidity, frailty, and drug-drug interactions.29 However, adjustment for
antidepressants at baseline did not change our findings. This suggests that our findings
are not only due to potential differences in treatment response. A known factor involved
in MDD in older adults is reduced cognitive functioning,10,30 which was not assessed in
NESDA and therefore could not be included in analyses. It has been shown that
cognitive decline hampers recovery from MDD and reduces treatment efficacy.31
Although suspected dementia and a low score on the MMSE were exclusion criteria in
the oldest subjects, and a sensitivity analysis excluding NESDO participants with an
MMSE score below 25 showed no differences, we cannot rule out that the presence of
early phase dementia in the oldest age group contributed to our findings. Also,
although we included a range of explanatory health factors, specific aspects of health
not considered in our study, such as physical fitness, and cardiovascular or
neurobiological functioning, may further explain age differences in the course of MDD.
Strengths of this study include the large sample size and wide age range, providing us
with the opportunity to directly compare age groups but also to study age across almost
the entire adult age span. We used clinical DSM-IV based diagnoses in order to establish
MDD, and used both clinical diagnoses as well as self-report information to determine
two-year course indicators.
For clinical practice, our findings suggest there may be a growing need for agetailored treatment of MDD. Currently, older persons are treated using almost similar
treatment guidelines as used in younger ages, but our findings suggest older persons
may require more maintenance treatment.32 Multidisciplinary and highly structured

75

4
treatment including closer monitoring of effects using collaborative care may also be
especially well suited to improve outcomes for late-life depression in the primary care
setting.33
To conclude, the two-year natural course of MDD worsens linearly with
increasing age. We could not explain the effect of age by including a range of wellestablished clinical, social, and health factors. While this raises the need to examine
other explanatory factors, it also shows that it is appropriate to implement optimal
treatment or devise specific treatment regimens for depression in later life.
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