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Objective: Chronic depression starts at
an early age for many individuals and
could affect their accumulation of “hu-
man capital” (i.e., education, higher
amounts of which can broaden occupa-
tional choice and increase earnings po-
tential). The authors examined the im-
pact, by gender, of early- (before age 22)
versus late-onset major depressive disor-
der on educational attainment. They also
determined whether the efficacy and sus-
tainability of antidepressant treatments
and psychosocial outcomes vary by age at
onset and quantified the impact of early-
versus late-onset, as well as never-occur-
ring, major depressive disorder on ex-
pected lifetime earnings.

Method: The authors used logistic and
multivariate regression methods to ana-
lyze data from a three-phase, multicenter,
double-blind, randomized trial that com-
pared sertraline and imipramine treat-
ment of 531 patients with chronic depres-
sion aged 30 years and older. These data
were integrated with U.S. Census Bureau

data on 1995 earnings by age, educa-
tional attainment, and gender.

Results: Early-onset major depressive
disorder adversely affected the educa-
tional attainment of women but not of
men. No significant difference in treat-
ment responsiveness by age at onset was
observed after 12 weeks of acute treat-
ment or, for subjects rated as having re-
sponded, after 76 weeks of maintenance
treatment. A randomly selected 21-year-
old woman with early-onset major de-
pressive disorder in 1995 could expect fu-
ture annual earnings that were 12%–18%
lower than those of a randomly selected
21-year-old woman whose onset of major
depressive disorder occurred after age 21
or not at all.

Conclusions: Early-onset major depres-
sive disorder causes substantial human
capital loss, particularly for women. De-
tection and effective treatment of early-
onset major depressive disorder may
have substantial economic benefits.

(Am J Psychiatry 2000; 157:940–947)

Many young adults pursue further education after
high school graduation. By foregoing current income and
incurring the tuition costs of higher education, these indi-
viduals invest in their futures. This foregone income and
higher education cost may be considered a form of human
capital investment and accumulation. Payoffs from these
human capital investments include increases in expected
subsequent productivity and earnings (1).

The ability of young adults to successfully accumulate
human capital depends in part on their health status dur-
ing the years in which most post-high-school education
typically occurs, i.e., ages 18–30. Illnesses with an early age
at onset that substantially reduce physical, social, or cog-
nitive functioning are particularly burdensome. The costs
of such disorders include not only direct and indirect
medical costs but also costs associated with reduced func-
tioning and impaired ability to accumulate human capi-
tal. Detection and effective treatment of such early-onset
disorders could reduce these costs.

This study examines the impact of early-onset major de-
pressive disorder. About 15.7% of the U.S. population is es-
timated to have experienced an episode of major depres-
sive disorder between the ages of 15 and 24, with a higher
incidence seen in young women than in young men

(20.8% versus 11.0%) (2). Depression produces similar or
greater functional impairments than many other episodic
and chronic medical illnesses (3–9). Depression is fre-
quently underdiagnosed and inadequately treated (9–18).
Guideline-consistent treatments for episodic depression
produce success rates of 60%–70% for those patients who
complete a trial (18–20). Moreover, antidepressants have
been shown to be effective in the prophylaxis of recurrent
mood disorders (21, 22).

This study reports the impact of early- (before age 22)
versus late-onset—as well as never-occurring—major de-
pression on human capital accumulation. Four issues are
addressed: 1) Does early-onset major depressive disorder
reduce educational attainment more than late-onset ma-
jor depressive disorder? 2) Do human capital impairments
associated with early-onset major depressive disorder
vary by gender? 3) Do the efficacy and sustainability of an-
tidepressant treatments for chronic depression and the
psychosocial outcomes vary by initial age at onset? 4)
Among individuals in the United States in 1995 who were
21 years of age, what are the differences in future lifetime
expected mean earnings, by gender, attributable to lost
human capital for those who experienced early-onset ma-
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jor depressive disorder versus those in whom it occurred
later or not at all?

Method

The data for this study were derived from two sources: 1) a clin-
ical trial that involved 635 chronically depressed outpatients; and
2) the Current Population Survey, which was conducted by the
U.S. Bureau of the Census in March 1996.

Clinical Trial Data

A 12-site, double-blind, randomized, parallel-group trial com-
pared the efficacy of sertraline and imipramine in the acute and
maintenance treatment of 635 outpatients, aged 21–65 years,
with DSM-III-R-defined chronic major or double depression (23,
24). After complete description of the study to subjects, written
informed consent was obtained. The trial consisted of a 12-week
acute phase (with a 12-week crossover phase for patients who did
not respond), a 16-week continuation phase, and a 76-week
maintenance phase (23). All patients entering the trial had a 24-
item Hamilton Depression Rating Scale total score of ≥18 after a
1-week, single-blind placebo washout.

Patients excluded from the study were those with DSM-III-R-
defined diagnoses of organic mental syndrome; current or life-
time bipolar disorder or cyclothymia; schizophrenia or other psy-
chotic disorder; obsessive-compulsive disorder; antisocial,
schizotypal, or severe borderline personality disorder; a principal
diagnosis of panic disorder, generalized anxiety disorder, or post-
traumatic stress disorder within the past 6 months; anorexia or
bulimia nervosa within the past year; or drug or alcohol abuse or
dependence within the past 6 months. The protocol criteria ex-
cluded individuals who required concomitant therapy with any
psychotropic drug (except chloral hydrate or temazepam, used
sparingly for sleep disorders) and patients who had failed a previ-
ous adequate trial of sertraline or imipramine. Because the intent
of the trial was to examine the efficacy of antidepressant medica-
tions, psychotherapy was prohibited during the study unless it
had been initiated at least 3 months before randomization.

After a complete medical/psychiatric history and physical ex-
amination, subjects entered a 1-week, single-blind washout
phase and then were randomly assigned to treatment with either
sertraline or imipramine in a 2:1 ratio. Assessments of various de-
mographic and socioeconomic characteristics, including educa-
tional attainment, were made at baseline. A number of medical
and psychosocial measures were collected at various points dur-
ing the trial (23). Age at onset of major depressive disorder was
determined by the Structured Clinical Interview for DSM-III-R
(25), which was conducted by a certified rater.

Patients’ response to treatment at various trial milestone
points was measured by using the 24-item Hamilton depression
scale (administered by investigating physicians or certified
trained raters) and the Clinical Global Impression (CGI) improve-
ment and severity measures (always administered by a physi-
cian). A satisfactory therapeutic response was defined as an im-
provement of at least 50% from baseline Hamilton depression
scale score, a CGI improvement rating of 1 or 2 (very much or
much improved), a total Hamilton depression scale score of ≤15,
and a final CGI severity rating of ≤3 (no more than mildly ill). Pa-
tients not meeting this definition of therapeutic response were
classified as nonresponders.

Various instruments and subscales were employed to measure
psychosocial functioning and to compare scores of clinical trial
subjects with those from “normal populations,” which were
based on community studies (26). We used data from the Medical

Outcomes Study Health Status Questionnaire and the Medical
Outcomes Study 36-item Short-Form Health Survey (27, 28).

The 635 patients in the clinical trial were stratified into two age
groups: those less than age 30 (N=104) and those age 30 or older
(N=531) at baseline. The age 30 cutoff was selected to ensure that
all subjects had ample opportunity for post-high-school human
capital accumulation. Comparisons of categorical variable means
were based on Cochran-Mantel-Haenszel chi-square tests, while
comparisons of continuous variable means used analysis of vari-
ance (ANOVA) F tests. To test whether the onset groups scored be-
low community norms on the various domains of the Short-Form
Health Survey instrument, one-tailed ANOVA F tests were per-
formed. Various binary measures of behavioral and educational
attainment were used as dependent variables in logistic regres-
sions. Explanatory variables included patient’s current age, age
squared, as well as binary variables for gender, onset of major de-
pressive disorder (early versus late), and the interaction between
gender and age at onset. Statistical inference in the logistic regres-
sions was based on Wald chi-square tests, and statistical infer-
ence in the linear regressions was based on t tests.

U.S. Census Data

The U.S. Census Bureau’s Current Population Survey provides
data on the demographic structure and earnings of the popula-
tion (29). We used data for calendar year 1995, taken from a pub-
licly available CD-ROM, for 83,007 individuals between ages 19
and 70, with nonnegative potential work experience (defined as
age minus years of schooling minus 6). We defined an individual
as having been in the labor force if 1995 total annual earnings
from employment or self-employment were greater than $260
(average $5 per week).

The 0/1 binary variable for labor force participation is specified
as the dependent variable in logistic regressions, estimated sepa-
rately by gender. Conditional on the individual being in the labor
force, annual employment earnings are related to the socioeco-
nomic variables; the natural logarithm of annual earnings is the
dependent variable in least squares regressions (30). Once esti-
mated, these labor force participation and earnings equations
provide the basis for a quantitative evaluation of changes in ex-
pected annual earnings (the product of the predicted probability
of labor force participation=1 times predicted earnings condi-
tional on labor force participation=1) associated with reductions
in educational attainment (human capital accumulation), con-
trolling for other socioeconomic characteristics. The software
used for both logistic and ordinary least squares estimation was
Stata, version 5.0 (Stata Corp., College Station, Tex.).

The 1995 U.S. Census Bureau’s Current Population Survey data
on educational attainment histories of recent cohorts of individ-
uals (between ages 25 and 40 in 1995) were then used to construct
educational attainment transition probability matrices, by gen-
der, for the entire U.S. population, which indicated the propor-
tion of individuals who completed successively higher levels of
education.

Integration of Clinical Trial and U.S. Census Data

To assess the differential probabilities of educational attain-
ment attributable to age of initial onset of major depressive disor-
der, the clinical trial data was integrated with U.S. Census Bu-
reau’s Current Population Survey population data. Results from
the logistic regressions that related educational attainment of
trial subjects to initial age of major depressive disorder onset were
used to compute odds ratios for attainment of successively higher
levels of education for the U.S. population, separately by age at
onset and gender (31). When statistically different from even,
these differential odds ratios were applied to the educational at-
tainment transition probabilities for the U.S. male and female
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populations, based on recent cohorts (ages 25–40 in 1995) in the
U.S. Census Bureau’s Current Population Survey data set.
Through early-onset major depressive disorder prevalence esti-
mates from the National Comorbidity Survey (15% lifetime prev-
alence for women by age 21, 8% for men) (2), synthetic education
transition probability matrices were constructed for populations
who at age 21 had experienced early-onset major depressive dis-
order, and for those who will have experienced depression after
age 21 or will never experience major depressive disorder.

The expected annual future lifetime earnings of the early-onset
population at age 21 in 1995 was then computed as a weighted av-
erage of expected income by educational attainment, where
weights reflected the proportions of those with early-onset major
depressive disorder who achieved successively higher levels of
post-high-school education. A similar calculation was made for
the population at age 21 in 1995 who would be expected to de-
velop major depressive disorder after age 21 or never.

Results

Clinical Trial: Pretreatment Patient Characteristics

Of the 635 trial subjects, 531 were age 30 and over at
baseline. Among this subgroup, the 226 patients (42.6%)
with early-onset major depressive disorder differed in a
number of important ways from the 305 patients (57.4%)
with late-onset major depressive disorder. As shown in
Table 1, subjects with early onset of major depressive dis-
order were more likely to be female, to have never married,
and to have had a history of alcohol or drug abuse. The

early-onset patients were also significantly younger than
those patients with late-onset major depressive disorder
(mean=41.3 years [SD=7.6] versus 45.7 years [SD=8.4], re-
spectively) (F=6.26, df=1, 529, p<0.001). There was no sig-
nificant difference between early- and late-onset subjects
in employment status, educational attainment, or current
type of depression, and the two groups were similar in
terms of baseline severity of depression as measured by
their Hamilton depression scale scores (mean=24.8 [SD=
5.3] and 24.8 [SD=5.6], respectively) (F=0.07, df=1, 529, p=
0.95). Almost half (46.0%) of the patients with early-onset
major depressive disorder also had a history of early-onset
dysthymia, whereas early-onset dysthymia occurred in
only 28.5% of the patients with late-onset major depressive
disorder.

Levels of educational attainment, whether the patient
ever married, and histories of alcohol or drug abuse de-
pended in part on age. To account for possible age con-
founds, and to permit identification of gender-specific im-
pacts, multivariate logistic regressions were performed.
Results of these logistic regressions, expressed in the form
of odds ratios, are given in Table 2.

The impact of early-onset major depressive disorder on
whether the patient had never married varied by gender.
The likelihood of women with early-onset depression
never having married was not significantly different from

TABLE 1. Demographic and Clinical Characteristics of 531 Patients Aged 30 and Over With Major Depressive Disorder of
Either Early or Late Onseta

Characteristic

Early Onset (N=226) Late-Onset (N=305) Analysis

N % N % Cochran-Mantel-Haenszel χ2 (df=1) p

Female 148 65.5 177 58.0 3.03 0.08
White 209 92.5 278 91.1 0.30 0.58
Never married 166 73.5 253 83.0 6.92 0.009
History of alcohol abuse 80 35.4 70 23.0 10.12 0.001
History of drug abuse 54 23.9 36 11.8 13.64 0.001
Highest education level 1.36b 0.51

Partial college 95 42.0 104 34.1
College graduation 55 24.3 66 21.6
Graduate training 30 13.3 63 20.7

Employed or in labor force 159 70.4 210 68.9 0.16 0.69
Current depression type 1.16c 0.28

Chronic major 99 43.8 148 48.5
Double depression 127 56.2 157 51.5

Early-onset dysthymia 104 46.0 87 28.5 17.22 0.001
a Early onset=before age 22; late onset=at age 22 or later. b df=3. c df=2.

TABLE 2. Impact of Major Depressive Disorder on Marital Status, Substance Abuse History, and Educational Attainment for
531 Patients Aged 30 and Over, by Age at Onset and Gendera

Variable
Number of

Observations

Early Versus Late Onset Men Versus Women

Women Men Late Onset Early Onset

Odds Ratio pb Odds Ratio pb Odds Ratio pb Odds Ratio pb

Never married 530 0.89 0.69 2.31 0.03 0.84 0.62 2.19 0.02
History of alcohol abuse 530 2.45 0.002 1.22 0.50 3.78 <0.001 1.89 0.04
History of drug abuse 530 2.67 0.005 1.48 0.27 2.61 0.009 1.45 0.27
Attended some college 528 1.25 0.41 1.11 0.77 1.39 0.23 1.24 0.55
Completed college degree 409 0.57 0.04 1.14 0.69 0.94 0.83 1.89 0.05
Some postgraduate schooling 212 0.50 0.09 0.94 0.89 0.95 0.90 1.79 0.22
a Early onset=before age 22; late onset=at age 22 or later.
b Determined by Wald chi-square test (df=1), where value represents the significance of the observed odds ratio’s difference from unity.

Current age and current age squared were added as control variables.
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that of women whose onset was later. However, men with
early-onset depression were more than twice as likely to
have never married than were men whose depressive on-
set occurred later. While men and women with late-onset
major depressive disorder did not differ from each other,
men with early-onset depression were more than twice as
likely to have never married than were women with early-
onset depression. For men, the impact of early-onset ma-
jor depressive disorder was most apparent on this simple
index of intimate relationships.

Impacts of early-onset major depressive disorder on
substance abuse also varied by gender. Women with early-
onset major depressive disorder were much more likely
than those with late-onset depression to have a history of
alcohol or drug abuse. Age at onset did not significantly af-
fect the risk of having a history of alcohol or drug abuse for
men. The propensity for men to have a history of alcohol
or drug abuse was generally larger than that for women.
However, although men with late-onset major depressive
disorder had an almost fourfold greater risk of alcohol
abuse history than women with late-onset depression, the
male-female relative risk dropped by about half when
both genders had early-onset major depressive disorder.

Although the likelihood of having attended college was
unaffected by age at onset, for those who attended college,
early-onset major depressive disorder negatively affected
the probability of graduating, particularly for women.
Women with early-onset major depressive disorder were
about half as likely to obtain a college degree as their
older-onset counterparts. Further, within the early-onset
group, men were almost twice as likely as women to grad-
uate. This large negative impact of early-onset major de-
pressive disorder for women appeared to continue beyond

college into graduate studies, as women with early-onset
major depressive disorder were half as likely as those with
late-onset depression to seek postgraduate training. For
men, however, the likelihood of attempting a postgradu-
ate degree was unaffected by age at onset.

In terms of the six domains of psychological functioning
measured at baseline by the Short-Form Health Survey,
subjects with early- and late-onset major depressive disor-
der scored significantly lower than the “normal” popula-
tion in each of the domains (results not shown, one-tailed
ANOVA, df=1, 529, all F>20 and p<0.001). Between the
early- and late-onset patients, scores were significantly
different only for the domains of physical functioning
(two-tailed ANOVA, F=6.60, df=1, 529, p=0.01) and work/
daily activities—physical (two-tailed ANOVA, F=4.93, df=
1, 529, p=0.03), with the late-onset patients having scores
on both that indicated greater impairment. Further details
are available upon request from the corresponding author
(L.M.K.).

Clinical Trial: Treatment Response

Symptomatic treatment responsiveness was indepen-
dent of age at onset, both in terms of subject attrition dur-
ing phases of the trial and treatment responsiveness for
those who completed a trial phase (Table 3). The likeli-
hood of dropping out during the acute phase, or of drop-
ping out during the continuation or maintenance phase,
was not significantly affected by age of major depressive
disorder onset or gender; no odds ratio significantly dif-
fered from unity. For patients who completed the acute
phase, the probability of achieving a satisfactory acute-
phase therapeutic response was independent of age at on-
set. Among the acute-phase responders, age of major de-

TABLE 3. Attrition, Response, and Change in Depression Scores During Pharmacotherapy for 531 Patients Aged 30 and
Over With Major Depressive Disorder of Either Early or Late Onseta 

Phase and Comparison

Subject Attrition (N=531)
Treatment Response

(N=403)
Change in Hamilton Depression 

Rating Scale Score (N=403)

Odds Ratio pb Odds Ratio pb Odds Ratio pc

Acute phase (12 weeks)
Early versus late onset

Women 0.88 0.65 1.07 0.85 –0.25 0.77
Men 1.58 0.17 0.95 0.89 1.16 0.29

Men versus women 
Late onset 0.86 0.59 1.00 0.99 –0.85 0.32
Early onset 1.54 0.18 0.88 0.76 0.56 0.61

Subsequent phasesd

Early versus late onset
Women 1.65 0.22 1.55 0.30 –0.52 0.61
Men 1.48 0.39 0.74 0.68 –0.83 0.56

Men versus women
Late onset 1.78 0.16 3.27 0.02 –1.30 0.22
Early onset 1.60 0.29 1.57 0.49 –1.61 0.24

Placebo versus active medication 0.79 0.49 0.29 <0.001 4.08 <0.001
a Early onset=before age 22; late onset=at age 22 or later.
b Determined through logistic regression on the basis of Wald chi-square tests (df=1). Value represents the significance of the odds ratio’s dif-

ference from unity.
c Determined through linear regression on the basis of t tests, df=396 (acute phase) and df=208 (continuation phase). Value represents the

significance of the parameter’s difference from zero (no change).
d Odds ratio reflects likelihood of event during continuation and maintenance phases for subject attrition (N=285) and change in Hamilton

score (N=216). For treatment response, odds ratio reflects likelihood of maintaining response during maintenance phase (N=208).



944 Am J Psychiatry 157:6, June 2000

IMPACT OF EARLY-ONSET DEPRESSION

pressive disorder onset did not affect the likelihood of
maintaining the therapeutic response during the mainte-
nance phase of the trial, although among the subjects with
late-onset major depressive disorder, the likelihood was
significantly greater for men than for women. The likeli-
hood of patients randomly assigned to receive placebo
maintaining a therapeutic response during this trial phase
was only one-quarter that of patients randomly assigned
to receive sertraline.

Least squares regression estimates, where the depen-
dent variable is the change in Hamilton depression scale
score since the beginning of that trial phase (negative im-
plies improvement), and with beginning-phase Hamilton
depression scale score as an additional regressor, indicate
that the amount of change in Hamilton depression scale
score was unaffected by gender or age of major depressive
disorder onset. However, during the maintenance phase,
being randomly assigned to receive placebo in place of
sertraline resulted in a mean 4-point worsening in score
on the Hamilton depression scale.

The Short-Form Health Survey results (not shown) sug-
gest that therapeutic responders returned to levels of psy-
chosocial functioning generally comparable to commu-
nity norms, regardless of major depressive disorder age at
onset. In four of the six domains (general health, pain,
work/daily activities—physical, and interpersonal func-
tioning), therapeutic responders after the 12-week acute
phase were insignificantly different from normal commu-

nity populations (one-tailed ANOVA, df=1, 529, all F≤1.17
and p≥0.14). In the physical functioning domain, late-on-
set subjects had slightly but significantly lower scores than
the community subjects (one-tailed ANOVA, df=1, 529, F=
6.40, p=0.006). In the work/daily activities—emotional do-
main, both early and late-onset subjects had slightly but
significantly lower scores than the community subjects
(one-tailed ANOVA, df=1, 529, F=3.25 and F=3.23, p=0.04
for both). In each of the six domains, however, the mean
scores of the early- and late-onset patients were not signif-
icantly different from each other (two-tailed ANOVA, df=1,
529, all F≤2.96 and p≥0.09). Further details are available
upon request from the corresponding author.

Education and Earnings Impacts 
of Lost Human Capital

The impact of early-onset depression on future earnings
arise in our framework because of associated reductions
in educational attainment. Trial data indicated that for
men, early-onset major depressive disorder did not affect
subsequent educational attainment. For women, how-
ever, the likelihood of completing a college degree for
those attending college was only 57% as high for those
with early- versus late-onset major depressive disorder,
and for college degree recipients, the odds for pursuing
postgraduate training were only 50% as high.

As seen in the final two columns of Table 4, in relation to
the female U.S. population in 1995, early-onset major de-
pressive disorder resulted in considerable reductions in
highest educational attainment, i.e., in lost human capital.
More women with early- than late-onset major depressive
disorder attended college but did not complete a college
degree program, which resulted in a smaller proportion of
early-onset women having a college degree as their high-
est level of educational attainment.

TABLE 4. Highest Level of Education Attained by All Women
in the U.S. Population and by Female Patients Aged 30 and
Over With Either Early-Onset or Late-Onset/Never Occur-
ring Major Depressive Disordera

Percent of Womenb

Highest Level of 
Education Attained

U.S.
Population

With Early-
Onset Major 
Depressive 
Disorder

With Late-
Onset/Never-

Occurring 
Major

Depressive 
Disorder

High school diploma 36.83 36.83 36.83
Some college 33.87 45.32 31.85
College degree 22.71 15.76 23.71
Master’s degree or 

equivalentc 4.95 1.89 5.56
Ph.D. or equivalentc 1.64 0.29 2.05
a Early onset=before age 22; late onset=at age 22 or later.
b Percentages for the U.S. population were taken from the U.S. Cen-

sus Bureau’s Current Population Survey (29). Percentages for early-
versus late-onset educational attainment were calculated from
odds ratios presented in Table 2. The assumed lifetime prevalence
of early-onset depression for women is 15% (2). The calculations
assume that early-onset major depressive disorder did not affect
the probability of obtaining a high school diploma and that subse-
quent education attainment probabilities at age 21 are the same
for women for whom the onset of major depressive disorder oc-
curs after age 21 or not at all.

c The clinical trial did not assess specific postgraduate educational
attainment. Percentages are calculated on the basis of the U.S.
population data and the corresponding relative odds ratios from
Table 2 for “some postgraduate schooling,” with the master's de-
gree percentages also including those who pursued but did not
complete a doctoral degree program.

FIGURE 1. Expected Mean Annual Earnings for Women
With Early-Onset Major Depressive Disorder Versus Those
of Women With Late-Onset/Never-Occurring Major Depres-
sive Disordera

a Early onset=before age 22; late onset=at age 22 or later. Bars rep-
resent the average earnings a 21-year-old woman in 1995 could ex-
pect to receive in the future depending on the presence and age at
onset of major depressive disorder. 
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To assess the earnings impact of reductions in human
capital accumulation associated with early-onset major
depressive disorder for women, we related 1995 earnings
of U.S. women ages 19–70 to levels of educational attain-
ment. Although not shown here, consistent with other la-
bor market studies (30), we found that annual earnings are
greater and peak at older ages with successive increases in
educational attainment.

When these age at onset, educational attainment, and
income data are combined, they reveal significant declines
in expected future annual earnings for women experienc-
ing early-onset versus late-onset/never-occurring major
depressive disorder. As shown in Figure 1, expected annual
earnings at age 35 for two women 21 years of age in 1995
would be $22,461 for the woman with late-onset/never-
occurring major depressive disorder but only $19,795
($2,666, or 11.9% less) for the woman with early-onset ma-
jor depressive disorder. At age 45, the expected annual
earnings gap widens to $26,071 versus $22,341 ($3,730, or
14.3% less), respectively, and at age 55 expected annual
earnings are $19,415 versus $15,937 ($3,478, or 17.9% less).
We emphasize that these are annual decrements. Were
they to be summed over a lifetime in the workforce, these
decrements would be more substantial. Thus, early-onset
major depressive disorder has considerable consequences
for the expected earnings of women.

Discussion

The clinical trial data provide strong empirical support
for the hypothesis that early-onset major depressive disor-
der adversely affects the final educational attainment of
young women. Early-onset major depressive disorder
does not exhibit a significant effect on the educational at-
tainment of young men. The negative educational attain-
ment effect for women constitutes one form of lost human
capital from early-onset major depressive disorder: the ex-
pected future earnings of these women with early-onset
major depressive disorder are decreased by about 12%–
18% relative to women whose onset occurred after age 21
or not at all. While employment rates for patients with
early- and late-onset major depressive disorder were simi-
lar, the reduced educational attainment of women with
early-onset major depressive disorder results in lower ex-
pected income.

A second important finding is that both the symptom-
atic relief and the psychosocial improvement that follow
acute-phase and longer-term antidepressant treatment
were independent of age of depression onset. As reported
elsewhere (24), 60% of the chronically depressed patients
who completed the acute phase of this trial were classified
as therapeutic responders. The odds of a patient complet-
ing the various phases of this trial were independent of age
of major depressive disorder onset. Moreover, the psycho-
social functioning of therapeutic responders, as measured
by various domains of the Short-Form Health Survey, was

comparable to community norms regardless of age of ma-
jor depressive disorder onset.

Together, these findings lead us to conclude that early-
onset major depressive disorder causes substantial hu-
man capital loss. Early detection and appropriate antide-
pressant treatment of major depressive disorder among
the young could have substantial economic benefits, par-
ticularly for women (32).

We have confined our analysis to the economic implica-
tions resulting from reduced educational attainment asso-
ciated with early-onset major depressive disorder. Our
analysis does not take into account whether the amount
and quality of learning achieved at each education level
are affected by early-onset major depressive disorder, as
well as any earnings implications of these possible im-
pacts. This study did not assess related effects of early-on-
set major depressive disorder on human capital formation
involving marital status or drug and alcohol abuse, each of
which was significantly affected by early-onset major de-
pressive disorder. Moreover, our analysis of the burden of
early-onset major depressive disorder did not encompass
important noneconomic factors, such as the patients’ sat-
isfaction and quality of life and that of their families and
friends.

Because college graduation is more likely to occur by
age 22 than age 21, we defined early-onset major depres-
sive disorder as occurring before age 22. Although not re-
ported here, our principal findings are essentially unaf-
fected when early onset is defined as occurring up to age
18 or to age 21 (the DSM-IV definition), rather than to age
22. These findings are robust to other modifications, such
as 1) when the older subgroup is categorized as those over
age 35, or over age 40, rather than using the age-30 de-
marcation; 2) when the lifetime prevalence of major de-
pressive disorder for 21-year-old women is 10% or 20%,
rather than 15%; or 3) when labor force participation is
defined as occurring when annual earnings are several
multiples of $260. Moreover, the educational attainment
results for women with early- versus late-onset major de-
pressive disorder are unaffected when drug and/or alco-
hol abuse histories are added as explanatory variables to
the logistic regressions.

Our results amplify earlier reported gender differences
in dysthymia and chronic major and double depression
and buttress the findings of others relating to early-onset
chronic depression and comorbidity with selected per-
sonality disorders (32–36). There is some evidence that
early-onset major depressive disorder is associated with a
greater degree of comorbidity than early-onset dysthymia
and may represent a more serious form of the disorder
(33, 34). The clinical trial data indicated that unlike early-
onset major depressive disorder, early-onset dysthymia
did not have statistically significant impacts on patients’
marital, substance abuse, or education attainment histo-
ries, either when considered by itself or in combination
with early-onset major depressive disorder. Whether
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early-onset dysthymia and major depressive disorder
have different impacts on human capital accumulation
merits further research.

Several additional caveats should be noted. First, the
trial included only subjects with chronic depression. We
could not assess whether a single episode of early-onset
major depressive disorder with no subsequent relapse or
recurrence would have a significant impact on human cap-
ital formation. The risks of recurrence and relapse from ini-
tial and subsequent episodes of major depressive disorder
have been shown, however, to be considerable (37–40).
Second, our clinical trial data may understate the impact of
chronic depression. Specifically, prospective patients with
profound comorbid illnesses or treatment resistance to
multiple therapies were not included in the trials. Third, we
cannot ascertain whether patients with early-onset major
depressive disorder would have responded equally if they
had been appropriately treated years earlier at the initial
onset of major depressive disorder. However, selective se-
rotonin reuptake inhibitor response rates of young major
depressive disorder patients have been shown to be equiv-
alent to those of older subjects (41).

Our results extend available knowledge concerning the
impact of undifferentiated recent psychiatric disorders on
labor market outcomes (42). Further research into these
relationships can provide important inputs into policy
discussions on the cost effectiveness of medical care
expenditures.
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