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Context: There are no studies of the natural history of

major depressive disorder that lack prevalence and clinic
biases.
Objectives: To estimate risk factors for first lifetime onset and parameters of chronicity following the first episode, including duration, recovery, and recurrence, and
to search for predictors of each parameter.
Design: Prospective population-based cohort study with

23 years of follow-up.
Setting: East Baltimore, Maryland, an urban setting.
Participants: Probability sample of 3481 adult household residents in 1981, including 92 with first lifetime
onset of major depressive disorder during the course of
the follow-up, and 1739 other participants followed up
for at least 13 years.

Results: Female participants showed higher risk of
onset of disorder, longer duration of episodes, and a
nonsignificant tendency for higher risk of recurrence.
Sex was not related to recovery. The median episode
length was 12 weeks. About 15% of 92 individuals with
first episodes did not have a year free of episodes, even
after 23 years. About 50% of first episode participants
recovered and had no future episodes. The evolution of
the course was relatively stable from first to later episodes. Individuals with 1 or 2 short alleles of the serotonin transporter gene were at higher risk for an initial
episode, but experienced episodes of shorter duration.
There were few strong predictors of recovery or
recurrence.
Conclusions: Major depressive disorder is unremitting

in 15% of cases and recurrent in 35%. About half of those
with a first-onset episode recover and have no further
episodes.

Outcome Measures: Diagnostic Interview Schedule and
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Life Chart Interview.
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ANY INDIVIDUALS WITH

depressive disorder do
not seek treatment, and
those who do presumably represent the most
severe cases. For this reason, the natural history of depressive disorder is best studied
using a population-based sample, in which
individuals are selected from the general
population without regard to treatment.
This sample source avoids the Berkson
bias.1 Many individuals with a depressive
episode do not experience a recurrence, and
those who do represent the more chronic
and severe cases. For this reason, the natural history of depressive disorder is best
studied through prospective follow-up of
a sample of individuals experiencing first
lifetime onsets—that is, from the first episode forward. This approach avoids the “clinician’s illusion,”2 sometimes called Neyman bias. These 2 biases are both likely to
exaggerate the chronicity of depression.
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The Baltimore Epidemiologic Catchment Area (ECA) Followup affords the opportunity, for the first time, to study the
natural history of depressive disorder for
more than 2 decades, using a populationbased sample of first lifetime episode cases,
and avoiding these 2 types of bias.
There have been about 24 long-term follow-up studies of depressive disorder in specialty psychiatric settings3 or family practice and community settings.4 Perhaps the
best-known study is the National Institute
of Mental Health Collaborative Study of the
Psychobiology of Depression.5,6 This is a
multisite study of a cohort of 955 persons
who sought treatment for a so-called index episode (ie, the episode in which the
individual sought treatment and entered the
study), of whom 435 had major depressive
disorder (MDD). The follow-up period was
15 years and there was intensive study of
the clinical course. A report of 10 years of
follow-up estimated the duration of depres-
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sive episodes to be 20 weeks, with median durations of 5
consecutive episodes of 22, 20, 21, 19, and 19 weeks, displaying a weak tendency for shorter episodes during the
natural course.7 The probability of recurrence after 10 years
was 67%8 and after 15 years was 85%.9
There are 4 population-based follow-up studies, including our prior work,10 the Lundby study from Sweden,11 the Zurich cohort,12 and the Netherlands Mental
Health Survey and Incidence Study (NEMESIS) followup.13 Our prior 13- to 15-year follow-up of the Baltimore
site of the ECA study10 was based on individuals identified through a household survey using the Diagnostic Interview Schedule (DIS).14 There were too few cases of first
lifetime onset to make stable estimates of duration and recurrence, so the estimates we produced were based on all
existing cases at the baseline. We reported a median duration of major depressive episodes of 3 months, with
slightly shorter episodes after the first. About 80% of the
individuals in depressive episodes at baseline recovered
within 5 years, and 50% of those who recovered experienced a recurrence.10 The NEMESIS study15 is the closest
to ours in its assessment method, using the Composite International Diagnostic Interview16 instead of the DIS,14 and
the same Life Chart Interview ([LCI], recalibrated to
3-month periods instead of 1-year periods).17 The sample
of 273 persons in a depressive episode included first lifetime onset cases and those who had been free of depression at baseline, but who had a recurrent episode during
the follow-up period of 2 years. The estimated duration
of depressive episodes was 3 months.15 As reported in the
Baltimore ECA study,10 recurrent episodes were slightly
shorter than initial episodes.13 The Lundby study11 was
based on a geographically defined population followed from
1947 through 1997. The latest report from that study focused on 344 persons with first lifetime episodes, as we
do here (the Lundby cohort excluded 92 persons with cooccurring disorders, unlike this ECA report). About 40%
of the Lundby cohort participants had recurrent episodes.
Major depressive disorder is known to have a modest
genetic basis, and there is a substantial body of work investigating this genetic underpinning of MDD, including association and linkage studies.18 The severity and
age at onset of depression have been related to familial
history.19 An insertion/deletion polymorphism in the promoter region of the serotonin transporter gene (5HTT)
has gained attention as a plausible candidate for risk of
MDD. Typically 2 alleles in this gene have been compared: a short allele (s) that is putatively related to lower
gene expression,20 and a long allele (l). More recently,
additional polymorphisms have been described that complicate this picture.21,22 There have been several studies
reporting a relationship between the s allele and MDD;
however, these have not been consistently replicated.
There have been several meta-analytic studies that have
also reported inconsistent findings regarding 5HTT, depression, and suicidal behavior.23 In addition to these casecontrol studies, there have been several studies reporting a relationship between 5HTT and depression in specific
populations, such as the elderly,24 alcoholics,25-28 and patients with anxiety disorders, neuroticism,29-31 or obsessivecompulsive disorder.32,33 There has been 1 study that found
a significant relationship between the polymorphism and

MDD severity.34 Finally, there are reports of a relationship between this polymorphism and adverse life events
culminating in MDD,35 although there have been conflicting findings.36 Less has been studied concerning the
relationship between this polymorphism and the natural course of depression.
METHODS

SAMPLE
In 1981, 175 211 adult residents of East Baltimore were sampled
probabilistically for participation in the Baltimore site of the
ECA Program.37-39 From 1993 through June 1996, 1920 of those
interviewed in 1981 were interviewed again.10 Because most of
the interviews occurred in 1993, this year is used as shorthand
(ie, 1993) to designate this wave of the cohort study. In 2004
and the first half of 2005, 1071 of those interviewed in 1993
were interviewed again (likewise the shorthand 2004 is used
for this wave). Attrition in the study was cumulative, in that
the target sample for interviews in 2004 consisted only of those
successfully interviewed in 1993.40 The relationship between
depression during early waves and attrition during later waves
was not strong or significant.
The focus of this analysis is the group of 92 participants who
experienced an episode of depression (meeting criteria for DSMIV) for the first time in their life during the follow-up. Seventyone first lifetime episodes occurred between the baseline and
1993 follow-up, and 21 occurred between the 1993 and 2004
follow-ups. The comparison group for onset consists of the 1739
participants followed up through the 1993 wave who also had
the opportunity for onset but for whom onset did not occur.
The research was approved by the Johns Hopkins Bloomberg
School of Public Health institutional review board.

MEASURES
The DIS was used in all 3 waves in East Baltimore.14 Anticipating
the possibility of analysis of trends, every effort was made to make
the interview and survey procedures as similar as possible among
waves.40 In the follow-up interviews in 1993 and 2004, the LCI17
was used to improve recall of the timing of psychopathology. At
the beginning of the interview, 4 memory anchors were created
by the respondent, who was asked to identify for each year since
the prior interview their residence, marital status (and partner if
they were married), job, and “the most important thing that happened to you that year,” which we call a landmark. Later in the
interview, for those reporting a syndrome-level episode at any time
since the baseline, the memory anchors were used to locate the
year or years in which the episode or episodes occurred by inquiring individually about every single year since the prior wave,
and providing information regarding the presence or absence of
a depressive episode in each year of the follow-up from 1981
through 2004. The focus of the LCI was the syndrome of depression, defined by the respondent’s answer to the question, “During that year, was there ever a time when you were feeling sad,
depressed, or blue [or respondent’s equivalent as determined earlier in the interview], and had some of these other problems, like
[list of DSM-IV Criterion A symptoms reported by the respondent to have occurred at some time during their lifetime]?” All
92 respondents in this report had at some time in their lives met
the full criteria for MDD, but the episodes reported here consist
of all syndrome-level episodes, even if the particular episode did
not reach full criteria for diagnosis.
Contradictions in the respondents’ reports occur within any
wave of the survey interviews, and when comparing reports from
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different waves. Many of the contradictions concern the timing of episodes, and some, through a mistake in the interview
process, are missing data where there should be confirmation.
These contradictions were resolved one by one by listing each
of the 92 respondents’ entire records regarding their courses
of depression. Most of the contradictions are reports of earlier
onset in later waves than in earlier waves among those with
first lifetime onset. Our interpretation is that the respondent
in this situation, having suffered recently through an episode,
is more likely to attribute symptoms occurring earlier in life to
depression than in prior waves, and may therefore have lowered the threshold for reporting such symptoms. Consistent with
our earlier work,10 we consider the report at baseline, in which
no or fewer symptoms are reported, to be more accurate, since
the time of interview (baseline) is closer to the occurrence (or
lack of occurrence) of the symptoms in question.
Respondents reported the duration of the first episode that
occurred in any year in which there was an episode; we then
converted the value to weeks. Consistent with the MacArthur
group definitions41 and our prior work, time to recovery is defined as the number of years after an episode until a year occurs with no episode at all. Time to recurrence is the number
of years between recovery and another episode.
Predictor variables were taken from the baseline, or, where
available, the closest period of time prior to onset. The presence of a confidant, ordinal measures of the size of the family
and friends’ network, and years of education were assessed at
baseline. Other symptoms of psychopathology (panic attack,
alcohol abuse, and drug abuse) were taken from the baseline
wave. Marital status was taken from the wave of interviews prior
to onset. Age was adjusted using the age at baseline. Family
history of depression was taken from a follow-up wave which
occurred 1 year after baseline (wave 2 was not used in this analysis since it was so close to baseline). Treatment for depression
was defined as whether the respondent reported having talked
to a doctor about 1 or more of the episodes. Impairment was
defined as whether the respondent reported that the episode
“interfered with their life or activities a lot.”
Information on the widely studied 44 base pair insertion/
deletion polymorphism in the promoter region of 5HTT was
available for a subsample of 839 participants interviewed in 2004
who agreed to provide blood or buccal sample for DNA analysis (61 incident cases and 778 comparison participants were
included). There was not a strong relationship between depression and willingness to donate blood or buccal sample for
DNA.42 The polymorphism was genotyped using polymerase
chain reaction with products resolved on 2% NuSieve (Lonza
Group Ltd, Basel, Switzerland), 1% agarose gel and visualized
by ethidium bromide staining.43 Polymerase chain reaction primers and conditions are available upon request. The polymorphism, which has 2 common alleles, designated as the short
(s) and long (l) alleles, was in Hardy-Weinberg equilibrium
(P⬎.50) in the current sample population with genotype frequencies of 12% ss, 45% sl, and 43% ll.

ANALYSIS
The distribution of social and clinical characteristics in the 92
first-onset cases was compared with that of the 1739 participants with no prior episodes of depression at baseline and at
at least 1 follow-up interview after 1982. Relative risks for incidence are estimated by Cox proportional hazards method,
using baseline as the start point of time until the event of onset.44 Cases are censored at death, onset of depression, or their
last follow-up interview. Kaplan-Meier plots display times to
recovery and recurrence.44 Predictors of time to recovery, and
time to recurrence for those who recovered, were estimated with

the Cox model also. The predictors of the duration of episodes
were estimated by linear regression, using the generalized estimating equation method to correct for the occurrence of multiple durations in individuals.45
RESULTS

The 92 participants with first lifetime onset of depressive
disorder during follow-up were more likely to be women,
in the youngest decade of age, separated or never married, had about 1 year more education, and were about twice
as likely to have reported a parent with depression than
the 1739 participants without onset (Table 1). Persons
who reported incidents were more likely to have a history of panic attack or drug or alcohol abuse or dependence. The participants who reported incidents were less
likely to have 2 long alleles of the 5HTT gene. Other differences between the 92 incident case participants and the
1739 participants with no history of depression were not
strong. When age, sex, and years of education were adjusted in a Cox proportional hazards model of time to onset of depression in years since baseline (Table 2), the
differences attributed to education and marital status were
no longer significant, and the difference attributed to parental history of depression was also not statistically significant, using the traditional ␣ value of .05. Women,
younger persons, those with 1 or 2 short 5HTT alleles, and
persons with a history of drug or alcohol disorders and
panic attacks were at a higher risk. Other predictors, including social network variables, do not have a significant effect.
There were 345 total episodes during the follow-up
of the 92 first-onset cases. A linear regression was estimated with weeks of the duration of the episode as the
dependent variable and the predictors presented in
Table 3, using the generalized estimating equation
method. Each variable in the model was adjusted for onset age, sex, and education (second column). Men had
episodes that were greater than 20 weeks shorter on average than those of women. Each year of education reduced the length of episodes by an average of 5 weeks.
Although widowed, separated, and never-married individuals had shorter episodes than married persons (not
statistically significant), divorced individuals had episodes that were much longer on average. Persons with
larger networks of relatives had longer episodes. Persons with a history of panic attack had longer episodes
as well. Individuals with 1 or 2 short alleles of the 5HTT
gene had episodes that were about 20 weeks shorter.
Median time to recovery was 2 or 3 years for both men
and women (Figure 1). After 10 years, about 15% had
not had at least 1 year free from an episode of depression—
that is, 85% recovered. An analysis of time to recovery from
the first episode was performed using all the predictors in
Table 1. There were no significant predictors of time to recovery (data not shown). For those who recovered, women
were more likely to have a recurrent episode than men
(Figure 2), but even after 15 years, only about half of the
first-onset group have had even 1 recurrent episode. In a
Cox proportional hazards model (not shown) similar to
that in Table 2, only age at onset was a significant predic-
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Table 1. Characteristics of 92 New Cases of Major
Depressive Disorder and 1739 Noncases
No. (%)

First Lifetime
Onset Cases
Sex
Male
Female
Age at onset, y a
10-19
20-29
30-39
40-49
50-59
ⱖ 60
Marital status b
Married
Widowed
Separated
Divorced
Never married
Confidant b
Yes
No
No. of regular social contacts
among friends b
0 or 1
2
3
4
No. of regular social contacts
among relatives b
0 or 1
2
3
4
Mother or father depressed c
Yes
No
5HTT d
1 or 2 short alleles
Both long alleles
Ever treated for depression e
Yes
Impaired from worst episode
of depression e
Yes
Alcohol abuse b
Yes
Drug abuse b
Yes
Panic attack b
Yes
Mean (SD) education, y

Subjects Without
Onset of Depression,
Followed
Through 1993

22 (23.9)
70 (76.1)

663 (38.1)
1076 (61.9)

14 (15.2)
21 (22.8)
28 (30.4)
19 (20.7)
6 (6.5)
4 (4.4)

51 (2.9)
445 (25.6)
376 (21.6)
209 (12.0)
241 (13.9)
417 (24.0)

45 (48.9)
1 (1.1)
13 (14.1)
8 (8.7)
25 (27.2)

809 (46.5)
204 (11.7)
142 (8.2)
151 (8.7)
433 (24.9)

87 (94.6)
5 (5.4)

1538 (90.7)
157 (9.3)

7 (7.8)
22 (24.4)
22 (24.4)
39 (43.3)

208 (12.1)
350 (20.3)
358 (20.8)
806 (46.8)

2 (2.2)
11 (12.2)
18 (20.0)
59 (65.6)

73 (4.2)
249 (14.5)
334 (19.4)
1066 (61.9)

22 (23.9)
70 (76.1)

216 (12.4)
1523 (87.6)

42 (68.9)
19 (31.1)

435 (55.9)
343 (44.1)

54 (58.7)

78 (84.8)
20 (21.7)

192 (11.3)

15 (16.5)

82 (4.9)

14 (15.2)
12.2 (2.3)

37 (2.2)
11.0 (2.9)

Abbreviation: 5HTT, serotonin transporter gene.
a Age at baseline of those with no history of depressive disorder.
b For both the first onset sample and those with no history of depressive
disorder, measured at baseline.
c Assessed at wave 2 in 1982.
d Sample includes those donating blood or buccal swab for DNA in 2004.
e Most severe value from wave following first onset.

tor of time to recurrence, with each additional year of age
at onset lowering the risk for recurrence by 0.96 (95% confidence interval [CI], 0.93-0.99).

The data suggest little or no acceleration or amplification of the course through time. For this analysis of
acceleration we report distinct episodes without regard
to whether they occur before or after the year required
by the “recovery” criterion cited above, so that there are
slightly more episodes included. In the follow-up period, which varied from 1 to 23 years depending on the
year of onset, the first episode had a median duration of
20 weeks; 60 of the 92 incident patients had 2 or more
episodes, with a median duration of 12 weeks; 42 of the
60 patients with 2 episodes had 3 or more, with a median duration of 20 weeks; 31 of the 42 had 4 or more,
with a median duration of 24 weeks; 22 of the 31 had 5
or more, with a median duration of 12 weeks; and so forth,
up to 10 of the 11 with 9 or more episodes having a tenth
episode, with a median duration of 6 weeks. To further
analyze the possibility of time trend in the duration of
episodes requires adjusting by the total number of episodes, which must almost by necessity be related to shorter
durations (3.40 weeks shorter), as seen in Table 3. Once
the total number of episodes is adjusted, there is not a
strong or significant effect for episodes earlier in the course
to be shorter or longer than episodes occurring later in
the course (Table 3).
In prior work,10 and in this paper, the focus has been
on the diagnosis of MDD using the DIS as the assessment
device, with no requirement that the interviewers have any
clinical background or experience. In a separate analysis,46 we have compared diagnoses from the DIS with those
obtained via the Schedules for Clinical Assessment in Neurobiology (SCAN), with psychiatrists, blinded to DIS results, conducting the interviews. There was moderate but
not complete agreement, with discrepancies consisting
mainly of patients diagnosed as having MDD by the SCAN
procedure who were negative on the DIS. For the current
analysis, data was available for 46 individuals who were positive on the SCAN diagnosis but negative on the DIS diagnosis. Incorporating those 46 individuals into the analyses in Tables 1 and 2 had no marked effect on the results
(not shown). In particular, results for 5HTT were nearly
identical between the 92 DIS cases and the 46 SCAN cases.
It was not possible to conduct identical analyses for duration, recurrence, and recovery, because the SCAN did not
obtain sufficiently parallel data. However, there was an estimate of the duration of the initial episode of MDD for 27
of the 46 false positive cases, and these had a median duration of 12 weeks, slightly lower than the DIS/LCI–based
estimate of 20 weeks for the first episode, but similar to
the duration of later episodes.
COMMENT

The results showed that female sex, younger age, 1 or 2
short alleles of the 5HTT polymorphism, and prior alcohol abuse, drug abuse, or panic attack raised the risk of
first lifetime onset of depressive disorder. The effects of
social networks, marital status, and educational attainment were not significant in adjusted models. The course
is not progressive for up to 10 episodes occurring as far
apart as 23 years. Women, divorced persons, those with
large family networks, and persons with prior panic at-
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Table 2. Risk Factors for Incident Cases of Depressive Disorder Time to Onset From Wave 1 (92 Cases and 1739 Noncases)
Hazard Ratio (95% CI)
Characteristic
Age at baseline, y
Sex
Female
Male
Marital status
Married
Widowed
Separated
Divorced
Never married
Education, y
Confidant present
Size of friends network
Size of relatives network
5HTT
Both long alleles
1 or 2 short alleles
Parent depressed
Alcohol abuse
Drug abuse
Panic attack

Person-Years

Events

Crude

Adjusted a

42 500

92

0.94 (0.92-0.96)

0.94 (0.92-0.96)

26 400
16 100

70
22

1.00
0.53 (0.33-0.85)

1.00
0.46 (0.28-0.74)

19 713
4900
3485
3692
10 686
42 476
37 666
42 055
42 055

36
1
13
7
35
92
87
90
90

1.00
0.11 (0.02-0.84)
1.97 (1.04-3.71)
1.04 (0.46-2.34)
1.76 (1.10-2.80)
1.15 (1.07-1.24)
1.73 (0.70-4.27)
1.03 (0.87-1.23)
1.13 (0.88-1.44)

1.00
0.35 (0.05-2.63)
1.61 (0.85-3.04)
0.95 (0.42-2.13)
0.83 (0.50-1.38)
1.06 (0.97-1.16)
1.27 (0.51-3.15)
1.00 (0.83-1.21)
0.96 (0.74-1.23)

8381
10 819
5375
4683
2089
932

19
42
22
15
14
10

1.00
1.68 (0.98-2.88)
2.10 (1.30-3.40)
1.49 (0.86-2.59)
3.19 (1.81-5.64)
4.52 (2.34-8.71)

1.00
1.73 (1.01-2.98)
1.60 (0.99-2.58)
2.43 (1.34-4.40)
1.94 (1.08-3.47)
3.46 (1.79-6.69)

Abbreviations: CI, confidence interval; 5HTT, serotonin transporter gene.
a Adjusted for age at baseline, sex, and years of education.

Table 3. Predictors of Durations of Episodes; Generalized Estimating Equation Model of 345 Episodes in 92 New Cases a
Regression Coefficient (95% CI)
Crude

Adjusted b

0.76 (0.07 to 1.45)

0.54 (−0.19 to 1.27)

1 [Reference]
−19.01 (−40.63 to 2.60)

−22.05 (−42.28 to 1.82)

1 [Reference]
−22.51 (−83.75 to 38.73)
−17.48 (−41.28 to 6.32)
79.21 (42.49 to 115.94)
−8.47 (−27.70 to 10.77)
−6.03 (−10.04 to −2.02)
2.60 (−32.32 to 37.53)
−8.42 (−17.43 to 0.60)
9.55 (0.59 to 18.51)
−20.56 (−38.82 to −2.31)
−14.31 (−34.96 to 6.35)
14.97 (−2.85 to 32.79)
5.35 (−19.85 to 30.54)
−4.99 (−27.24 to 17.26)
−8.69 (−33.19 to 15.81)
17.91 (−6.66 to 42.47)
−3.27 (−4.85 to −1.69)
−2.34 (−4.39 to −0.28)

−23.29 (−83.08 to 36.51)
−21.41 (−45.29 to 2.47)
67.26 (30.09 to 104.43)
−11.02 (−30.72 to 8.68)
−5.29 (−9.08 to −1.51)
10.50 (−22.38 to 43.39)
−5.01 (−14.15 to 4.13)
9.63 (0.85 to 18.42)
−21.26 (−38.54 to −3.99)
−17.55 (−36.75 to 1.65)
9.73 (−7.44 to 26.91)
7.41 (−15.93 to 30.76)
−2.67 (−24.26 to 18.92)
4.73 (−18.85 to 28.31)
25.47 (2.76 to 48.18)
−3.40 (−5.67 to −1.14)
0.14 (−2.38 to 2.66)

Characteristic
Age at onset, y
Sex
Female
Male
Marital status
Married
Widowed
Separated
Divorced
Never married
Education, y
Confidant present
Size of friends network
Size of relatives network
1 or 2 short 5HTT alleles
Mother or father depressed
Treated in worst episode
Impaired in worst episode
Alcohol abuse or dependence
Drug abuse or dependence
Panic attack
Total No. of episodes c
Each additional episode c

Abbreviations: CI, confidence interval; 5HTT, serotonin transporter gene.
a Exchangeable correlation structure.
b Adjusted by age at onset, sex, and education.
c Adjusted by age at onset, sex, education, total number of episodes, and the temporal order rank of each episode.

tacks had longer episodes. About 50% recover and have
no future episodes. There were few predictors of recovery or recurrence.

These findings are limited in the same way that many
long-term follow-up studies are: in the attrition in the cohort, and in the difficulties of recall for long periods of time.
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Figure 1. Time to recovery by gender.

Figure 2. Time to recurrence by gender.

There are more similarities across the wide range of
long-term follow-up studies than might have been imagined, given the differences in the origins of the sample,
the varying measures used, and the definitions of such
crucial indicators of chronicity as recovery and recurrence. The 2 population-based studies (this one and
NEMESIS15) estimate episodes of depression to last 3
months, somewhat longer (20 weeks) in the clinicbased Collaborative Study of Depression.7 Close comparisons of recovery and recurrence are difficult to make
because the definitions differ.47 However, we may attempt to estimate the proportion of individuals with a
first lifetime onset of depressive disorder who will ever
in their lifetime either not recover, or suffer at least 1 further episode. This can be considered a crude indicator
of the chronicity of depression. In the Baltimore ECA Followup, about 15% have not recovered, even after 20 years
of follow-up (Figure 1). Of the 78 subjects who recovered, 35, or about 45%, have had a recurrent episode—
that is, about 38% of the entire sample after 10 years
(0.85⫻0.45=0.38) have had a recurrent episode. By this
estimate, 53% of those with a lifetime episode of depressive disorder either do not recover at all or have at least
1 recurrence. This estimate is higher than the 40% estimated in the Lundby study,11 which included a wider
range of less severe forms of depression. It is similar to 4
clinic-based studies reviewed elsewhere, in which longterm recurrence proportions ranged from 42% to 60%,3
and to an additional study with a 5-year recurrence rate
estimated at 41%.48 It is somewhat higher than the familypractice studies included in another review that had a
shorter minimum duration of 5 years.4 These ECA figures are calibrated, for the most part, at the level of syndrome or disorder, so that there may be sadness or other
isolated aspects of depression occurring in periods designated as recovered, or episodes shorter than 2 weeks
occurring as well.49,50 But the evidence is consistent across
a range of studies that about 50% of those with an occurrence of major depressive episode will recover and not
have another episode.
The natural history of depressive disorder does not appear to evolve during its course, except for the possibility of a slight tendency for the first episode to be longer.
Risk of recurrence increases after each subsequent episode, as reported by Solomon et al,8 and is also apparent
in these ECA data, where the proportion of participants

with a subsequent episode rises as time passes, as discussed above. But this increase is deceptive, and does not
necessarily signal a change in the structure of the course;
it may suggest preexisting heterogeneity as to the propensity for chronicity.51
Another consistent finding is that of the difficulty of
locating any variables at all which predict recurrence. This
study, and most others, were unable to find social variables, or clinical variables not drawn from earlier aspects of the course, that predicted recurrence. This lack
of predictive ability pertains even to sex,11,12,52 which is
reliably related to prevalence and incidence of depressive disorder. The assessment of treatment is limited in
this epidemiologic study, but here, and in other studies
with more intensive assessment of treatment, there was
no obvious long-term effect of treatment for depressive
disorder.
An intriguing result of this analysis is the paradoxical
effects of the 5HTT on the natural history of MDD. Individuals with 2 long alleles are protected from the occurrence of first lifetime onset of depressive disorder (Table 2),
consistent with other research. However, the same configuration is related to longer, not shorter, episodes of depression, something not studied in the literature prior to
this analysis. Our speculative explanation is based on the
notion that depressive disorder has multiple causes which
endure in varying degrees throughout the course of life.
Individuals with the protective genetic configuration sometimes are exposed to other causes whose force is sufficient
to break through this protective effect, and presumably these
other causes are stronger than in individuals with first episodes and a less protective genetic constellation. After the
occurrence of the first episode, these causal forces remain
in place, producing longer episodes and more difficult recovery. This pattern may or may not pertain to the other
areas of psychopathology which have been associated with
this polymorphism (reviewed above), and may have more
general implications for genetic studies that rely on prevalent cases.
Is MDD “chronic”? This is the first population-based
study to provide an answer without well-known clinic
and prevalence sample biases. The results are not very
different from the results of patient samples from clinics and studies whose samples include cases late in the
course. About 15% of first lifetime onsets have unremitting course, and 35% recover but have 1 or more future
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episodes. About 50% of first lifetime onsets recover and
have no future episodes. What remains is to isolate factors predicting the chronicity.
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Bondy B, Möller HJ, Szegedi A. GRIN1 locus may modify the susceptibility to
seizures during alcohol withdrawal. Am J Med Genet B Neuropsychiatr Genet.
2005;133(1):85-87.
56. Goldman D, Oroszi G, Ducci F. The genetics of addictions: uncovering the genes.
Nat Rev Genet. 2005;6(7):521-532.
57. Schumann G, Rujescu D, Szegedi A, Singer P, Wiemann S, Wellek S, Giegling I,
Klawe C, Anghelescu I, Heinz A, Spanagel R, Mann K, Henn FA, Dahmen N.
No association of alcohol dependence with a NMDA-receptor 2B gene variant.
Mol Psychiatry. 2003;8(1):11-12.
58. Tadic A, Dahmen N, Szegedi A, Rujescu D, Giegling I, Koller G, Anghelescu I,
Fehr C, Klawe C, Preuss UW, Sander T, Toliat MR, Singer P, Bondy B, Soyka M.
Polymorphisms in the NMDA subunit 2B are not associated with alcohol dependence and alcohol withdrawal-induced seizures and delirium tremens. Eur Arch
Psychiatry Clin Neurosci. 2005;255(2):129-135.
59. Kim JH, Park M, Yang SY, Jeong BS, Yoo HJ, Kim JW, Chung JH, Kim SA. Association study of polymorphisms in N-methyl-D-aspartate receptor 2B subunits
(GRIN2B) gene with Korean alcoholism. Neurosci Res. 2006;56(2):220-223.

60. Schumann G, Rujescu D, Kissling C, Soyka M, Dahmen N, Preuss UW, Wieman
S, Depner M, Wellek S, Lascorz J, Bondy B, Giegling I, Anghelescu I, Cowen
MS, Poustka A, Spanagel R, Mann K, Henn FA, Szegedi A. Analysis of genetic
variations of protein tyrosine kinase fyn and their association with alcohol dependence in two independent cohorts. Biol Psychiatry. 2003;54(12):14221426.
61. Ishiguro H, Saito T, Shibuya H, Toru M, Arinami T. Mutation and association analysis of the Fyn kinase gene with alcoholism and schizophrenia. Am J Med Genet.
2000;96(6):716-720.
62. Miyakawa T, Yagi T, Kitazawa H, Yasuda M, Kawai N, Tsuboi K, Niki H. Fynkinase as a determinant of ethanol sensitivity: relation to NMDA-receptor function.
Science. 1997;278(5338):698-701.
63. Tezuka T, Umemori H, Akiyama T, Nakanishi S, Yamamoto T. PSD-95 promotes
Fyn-mediated tyrosine phosphorylation of the N-methyl-D-aspartate receptor subunit NR2A. Proc Natl Acad Sci U S A. 1999;96(2):435-440.
64. Itokawa M, Yamada K, Yoshitsugu K, Toyota T, Suga T, Ohba H, Watanabe A,
Hattori E, Shimizu H, Kumakura T, Ebihara M, Meerabux JM, Toru M, Yoshikawa T. A microsatellite repeat in the promoter of the N-methyl-D-aspartate receptor 2A subunit (GRIN2A) gene suppresses transcriptional activity and correlates with chronic outcome in schizophrenia. Pharmacogenetics. 2003;13
(5):271-278.

Correction
Error in Byline. In the Original Article by Eaton et al titled
“Population-Based Study of First Onset and Chronicity
in Major Depressive Disorder,” published in the May issue of the Archives (2008; 65[5]:513-520), there was an
error in the byline. The name that appeared as Ben
Hochang Lee should have read Hochang Benjamin Lee.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 65 (NO. 7), JULY 2008
838

WWW.ARCHGENPSYCHIATRY.COM

©2008 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 10/09/2015

