The Changing Rate of Major Depression

Cross-National Comparisons
Cross-National Collaborative Group

Objective.—To estimate temporal trends in the rates of major depression
cross-nationally.

Design.—Nine epidemiologic surveys and three family studies.

Setting and Participants.—Approximately 39 000 subjects in population-based
samples from nine epidemiologic surveys, and 4000 relatives from three family
studies that were conducted independently but using similar methodology in the
1980s in North America, Puerto Rico, Western Europe, the Middle East, Asia, and
the Pacific Rim.

Outcome Measures.—Age at first onset of major depression by birth cohort and
time period.

Results.—There was an increase in the cumulative lifetime rates of major de-
pression with each successively younger birth cohort at all sites with the exception
of the Hispanic samples, in whom the rates in the older cohort (1915 through 1935)
were approximately equal to those of the younger cohorts. However, results of fit-
ting statistical models that separate period and cohort effects showed an overali in-
crease in the rates of major depression over time over all countries, although the
maghnitude of the increase varied by country. The average relative risk of major de-
pression between a particular cohort and the cohort born immediately before var-
ied between 2.6 (95% confidence interval, 1.8t0 3.7) in Florence, ltaly, and 1.3 (95%
confidence interval, 1.2 to 1.4} in Christchurch, New Zealand. Short-term fluctua-
tions in the rates of major depression during specific time periods and in specific
cohorts also varied by country.

Conclusions.—Cross-nationally, the more recent birth cohorts are at increased
risk for major depression. There are, however, variations in the long- and short-term
trends for major depression by country, which suggests that the rates in these
countries may have been affected by differing historical, social, economic, or bio-
logical environmental events. The linking of demographic, epidemiologic, eco-
nomic, and social indices by country to these changes may clarify environmental

conditions that influence the rates of major depression.
(JAMA. 1992;268:3098-3105)

MAJOR depression is a psychiatric dis-
order! associated with considerable im-
pairment in functioning comparable to,
and at times worse than, that for pa-
tients with a number of chronic medical
conditions.2 Although depression was
once believed to be a disorder of the
middle-aged and elderly, increasing
numbers of depressed patients, partic-
ularly adolescents and young adults, are
being seen in clinical practice in the
United States.

From the Cross-National Collaborative Group.

A complete list of the participants in this research
study appears at the end of this article.
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Recent studies in the United States
that included both treated and untreat-
ed persons®® suggest that the clinical
trends represent a real change in rates
of major depression, not just an artifact
of increased help seeking. These studies
have found an overall increase in the
rates of major depression in the cohorts
born since World War 11, a persistently
higher rate of major depression in fe-
males than in males, and evidence for a
period effect with an increase in rates
between 1960 and 1980.

In a previous publication in JAMA,
Klerman and Weissman’ reviewed the
published data from community and fam-
ily studies as well as the evidence for
artifacts of retrospective recall, mortal-
ity, and labeling that could explain these
trends, and concluded that the findings

could not be fully explained as an arti-
fact. The reader is referred to that study
for a full discussion. Since its publica-
tion, new data on a 6-year prospective
study of 965 subjects from a nonclinical
sample who had no psychiatric illness
when first examined found a threefold
increase in the rate of first-onset major
depression in the most recent birth co-
hort (<40 years of age) as compared
with older birth cohorts. These prospec-
tive findings were interpreted as direct
evidence for a birth eohort effect.

The Klerman and Weissman review
of published cross-national data’ sug-
gested the presence of birth cohort
trends in depression in some but not all
countries. However, published data are
only partially satisfactory, since diag-
nostic criteria, time periods, and statis-
tical approaches vary and accurate es-
timates of temporal changes cannot be
made. It is possible to determine direct-
ly if these observations are consistent
internationally because data from large-
scale epidemiologic and family studies
using similar diagnostic approaches are
available for the first time. Following
the 1989 JAMA article, a cross-national
collaboration was developed with most
of these investigators. This is a report of
the first results of these analyses.

We present results of a direct analy-
sis of temporal trends for major depres-
sion from nine epidemiologic communi-
ty and three family studies conducted
independently in the 1980s in North
America, Western Europe, the Middle
East, Asia, and the Pacific Rim. Similar
diagnostic procedures and criteriaand a
common data analytic plan were used so
that methodological differences were
minimized. The purpose is to determine
the variation in the rates of major de-
pression over time across countries with
different historical, social, and biologi-
cal environmental experiences as a first
step in understanding environmental
conditions that may influence the rates
of the disorder.

DEFINITION OF TEMPORAL TRENDS

Temporal trends are variations in
rates over time and can be age, period,
or cohort trends. Age trends refer to
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Table 1.—Characteristics of Community and Family Studies
]

Year(s) Sample Ethnic Age
Site Conducted Size % Female Group Range, y
Community Studies

ECA (Epidemiologic Catchment

Area Study) (5 US sites)'’ 1980-1984 18244 59 70% White =18
Edmonton, Alberta's*® 1983-1986 3258 59 White =18
Puerto Rico''® 1984 1551 56 Puerto Rican 17-64
Munich, Germany'¢2 1974, 1981 480 52 White 25-64
Florence, ltaly?* 1984 1000 53 White =15
Paris, France®% 1987-1988 1716 62 White 18-85
Beirut, Lebanon?-2® 1988-1989 521 56 White =18
Christchurch, New Zealand® 1986 1419 66 White 18-64
Taiwan®-® 1982-1984 10880 48 Chinese =18

Family Studies

NIMH (National Institute of Mental

Health) Collaborative

Study (5 university centers)® 1978-1982 2236 54 White =18
Yale Family Study> 1977-1980 810 51 White =18
Mainz Family Study®® 1987-1989 1153 51 White =17

changes in age-specific rates of illness,
usually the age at first onset of the dis-
order. Hypertension and most cancers
have strong age effects. Period trends
refer to changes in the rates of illness
associated with a demarcated time pe-
riod, best illustrated by epidemics of
infectious diseases and by the decrease
of aleoholic dementia during Prohibition.
Cohort trends refer to changes in rates
of illness among individuals who are de-
fined by some shared, continued tem-
poral experience, usually the year or
decade of their birth. See reference 7 for
a discussion.

METHODS

Participating investigators at each site
were provided with a common data plan,
definitions, and computer programs. The
investigators then determined cumula-
tive rates of major depression, based on
either Research Diagnostic Criteria
(RDC) or DSM-III criteria'® by defined
birth cohort, sex, and age of onset. Re-
spondents were considered to meet di-
agnostic criteria for major depression if
they reported at least one depressive
episode as defined in the DSM-III or
RDC without ever meeting the criteria
for a manic episode. The criteria for ma-
jor depression are sufficiently similar
for the DSM-11I and RDC to allow com-
parison across studies.” Translations of
the instruments were made by the in-
vestigators in each country as appro-
priate, and the information on transla-
tion is included in the references.

Table 1 describes year of study, sam-
ple size, and demographic characteris-
tics for each study. The number of sub-
jects for each site may differ slightly
from previously published reports, since
only subjects who had valid data for age
at interview, diagnosis of major depres-
sion, and age of onset were included in
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these analyses. Prevalence rates, sex
and age distributions, and other socio-
economic characteristics of major de-
pression are included in the references
for each site.

Data from the nine community stud-
ies were from household probability sam-
ples of adults drawn from a defined pop-
ulation area and used the Diagnostic In-
terview Schedule, a highly structured
interview, developed and widely used in
epidemiologic research,’ that yields
DSM-III psychiatric diagnoses.! The
data from the Epidemiologic Catchment
Area Study (ECA)! derive from five
US communities (New Haven, Conn;
Baitimore, Md; St Louis, Mo; Piedmont
County, North Carolina; and Los An-
geles [LA], Calif). Included in the LA
site of the ECA?™ was a Hispanic sam-
ple (N=1305), 93% of whom were Mex-
ican Americans. The Canada study'>'
was restricted to the city of Edmonton,
Alberta. The Puerto Rico study!™8 in-
cluded persons living in households
throughout Puerto Rico, in addition to
household members temporarily away
and those in institutions. The Munich,
Germany, Follow-up Study®?® was a
7-year follow-up investigation of a strat-
ified random general population sample
drawn from Munich in 1974. The strat-
ification method used for the phase 11
1981 follow-up included all subjects who
had high scores on the clinical self-rat-
ing scales at the phase I investigation in
1974, plus 39.8% of the sample who were
randomly drawn from the subjects suc-
cessfully interviewed in phase I. The
Florence, Italy, study* included persons
randomly selected from lists registered
with seven general medical practitio-
ners from an upper-class residential area,
a lower-middle-class ward, or a mixed
residential and working class suburb. A
structured interview administered by a

physician, including questions derived
from the DSM-III flow chart for the
affective disorders, was used. The
French survey®?® was conducted in Sav-
igny, anewly built city located near Par-
is. The Beirut, Lebanon, study?*® was
conducted to determine the relationship
between war events and depression. Two
communities in Beirut and two commu-
nities outside of Beirut proper (Hornet
Shehwan and Bejjeh) with differential
exposure to acts of war were studied.
The New Zealand study® included adults
living in Christchurch, New Zealand. The
sampling design oversampled young fe-
males; weighting compensated for this.
Only data for whites (95% of the sample)
are reported herein. The Taiwan
study®*-*? sampled three population ar-
eas representing metropolitan, town-
ship, and rural areas.

Data from the three family studies
derive from first-degree relatives of
probands with major depression and/or
other affective disorders and used RDC.®
The NIMH (National Institute of Men-
tal Health) Collaborative Study on the
Psychobiology of Depression® included
patients who sought treatment for af-
fective disorders at one of five US uni-
versity medical centers (in Boston, Mass;
Chicago, I1}; Iowa City, Iowa; New York,
NY; or St Louis, Mo). Like the NIMH
study above, the Yale Family Study*
included adult first-degree relatives of
patients with major depression. The
Mainz, Germany, Family Study,? sim-
ilar in design to the family studies above,
included first-degree relatives of pa-
tients with major depression or other
affective disorders. The relatives in these
three family studies were directly in-
terviewed with the Schedule for Affec-
tive Disorders and Schizophrenia
(SADS-L).%¢ In addition to direct inter-
view, at Yale and Mainz family history
methods were used. Best estimate di-
agnoses of probands and relatives, based
on all available information, were made
blind to the clinical status of the proband
by a psychiatrist and a second diagnos-
tician. Discrepancies were reviewed on
a case-by-case basis.

STATISTICAL METHODS

Seven birth cohorts were defined, fol-
lowing previous analyses: earlier than
1905, 1905 through 1914, 1915 through
1924, 1925 through 1934, 1935 through
1944, 1945 through 1954, and 1955 or
later.® Age of onset in years for major
depression was divided into 10-year in-
tervals beginning at the age of 5 years
up to 74 years. The period of onset is
defined by the age of onset and the birth
cohort of the individual; thus, period in-
tervals are overlapping 20-year inter-
vals. If an individual who reported a
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Fig 1.—Cumulative lifetime rates of major depression by birth cohort and age of onset—North America. MDD indicates major depressive disorder; and ECA, Ep-

idemiologic Catchment Area Study.

first onset between the years 5 and 14
was born between 1905 and 1914, the
period of onset would be the time in-
terval 1910 through 1929. For individ-
uals belonging to this same birth cohort
who reported a first onset between the
years 15 and 24, the corresponding pe-
riod of onset would be the interval 1920
through 1939, which overlaps the pre-
vious period. Data were analyzed using
actuarial life table methods® to deter-
mine the cumulative rates of depression
through each age of onset interval per
cohort. The time at risk for major de-
pression, or the survival time, was ei-
ther the age of onset of the first major
depressive episode or, for those who had
not met criteria for major depression,
the age at the time of interview. The
Kaplan-Meier product limit estimate?
was used to estimate the cumulative life-
time prevalence of major depression for
each cohort.

The piecewise constant hazards mod-
el introduced by Holford for life table
analysis was used to assess the simul-
taneous effects of age, period, and co-
hort.#* The model assumes that the
survival time of an individual can be
partitioned into a given number of mu-
tually exclusive and exhaustive inter-
vals such that the underlying hazard
function is a constant within each inter-
val. This assumption implies that the
survival times have a piecewise expo-
nential distribution. Using this model,
the log of the age-specific incidence rate
may be expressed as a linear function of
age, period, and cohort effects:

log (rijk) = m+ai+pj+ck+eijk

where 7y, is the rate for a given age,
period, and cohort; m is an intercept; a;,
D;, and ¢ are the main effects for age,
period, and cohort, respectively; and the
term ey represents random error. Max-
imum likelihood estimates of these pa-
rameters can be obtained.* The “good-
ness of fit” of a particular model is as-
sessed by the likelihood ratio ¥° statistic.

Models were fitted that partitioned
the cohort and period parameters into
linear and nonlinear components.* The
analyses focused on the cohort and pe-
riod parameters, although age param-
eters were also included in the model,
because patterns of birth cohort and pe-
riod effects are particularly sensitive in-
dicators of the changing environment,
and could provide valuable clues to fac-
tors affecting onsets of the disorder.

The identification problem in age-pe-
riod-cohort models is due to the fact
that unique estimates cannot be defined
for the linear age, period, and cohort
components. However, the sum of the
linear cohort and linear period effects is
uniquely estimable. We have used the
approach discussed by Clayton and Schif-
flers* to surmount the identification
problem. As they have pointed out, the
sum of the linear period and linear co-
hort components represents a measure
of the regular temporal variation of rates,
which does not distinguish between pe-
riod and cohort influences, and they have
introduced the term “drift” to describe
such variation. The drift parameter is a
coefficient that reflects the long-term
forces acting in these analyses on rates
of major depression over time. Alter-
natively, the short-term fluctuations are
measured by the nonlinear cohort and
nonlinear period effects, which may be
interpreted as deviations from the reg-
ular trend due to specific cohorts or pe-
riods. The advantage of partitioning the
components in this way is that both the
drift parameters and the nonlinear co-
hort and nonlinear period effects (re-
ferred to henceforth as cohort and pe-
riod effects, respectively) can be esti-
mated without the additional constraints
needed to identify parameters in other
versions of the age-period-cohort
models.

The analytic strategy used first was
to fit models containing age, gender,
drift, and nonlinear cohort and period
terms to each individual site separately.
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These models estimate the long-term
variation for the sites as well as the
short-term fluctuations. Next, models
were fitted to the data for all sites com-
bined. These models contained, in addi-
tion to the age, gender, drift, and non-
linear cohort and nonlinear period terms,
a term for site and terms for the inter-
action between site and drift, the inter-
action between site and nonlinear co-
hort parameters, and the interaction be-
tween site and nonlinear period param-
eters. Comparison of various hierarchical
models that included subsets of these
interactions with site provided a formal
test of whether the pattern of variation
of these rates over time was significant-
ly different across sites. Cohorts born
before 1915 were excluded because of
small sample size.

RESULTS

Cumulative Rates of Major
Depression by Birth Cohort

The North American sites (Fig 1) show
an increase in the cumulative rates of
major depression with each successive-
ly younger birth cohort. There is an in-
crease in rates by 25 years of age start-
ing with the cohort born between 1935
and 1944 for the ECA and the LA white
subsample. This increase is especially
evident at the LA site. Edmonton shows
an increase in rates by the age of 25
years starting with the cohort born be-
tween 1925 and 1934, a decade earlier
than the United States.

The pattern of the cumulative rates of
major depression by birth cohort differs
in the Hispanic samples (Fig 2) from the
pattern in the United States. For His-
panics, the cumulative lifetime rates of
major depression among the older birth
cohorts are approximately equal to the
rates for the younger birth cohorts, in
contrast to the other non-Hispanic North
American sites where the cumulative
rates for older cohorts are considerably
lower than those for younger cohorts.
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Cumulative rates by cohort for Eu-
rope and the Middle East are shown in
Fig 3. The Munich sample lacks eohorts
born after 1944. The cohorts born be-
tween 1925 and 1934 and between 1935
and 1944 are indistinguishable. Rates in
both are greater than in older cohorts,
beginning at the age of 25 years. In Flo-
rence, the youngest cohort (1945 through
1954) has an increase in rates beginning
by age 15. For the Parisian sample, the
cumulative prevalence by the age of 25
years in the youngest cohort (1955+) is
already higher than the prevalence by
the age of 55 years in the older cohorts
(born before 1925). The Beirut sample
shows that the cumulative rates of on-
set are highest for the cohort born in
1955 or later, who were 20 years of age
or younger when the Lebanon wars be-
gan in 1975,

Christchurch (Fig 4) shows an increase
in the rates of major depression by the
age of 25 years starting with the cohort
born between 1945 and 1954, a decade
later than the United States. The rates
continue to rise in the youngest birth
cohort (1965+), also. Taiwan (Fig 4)
shows that by age 35, those born after
1925 show an increase compared with
earlier cohorts. These results may be
unstable because of the overall low life-
time prevalence for major depression in
Taiwan.

The overall rates of major depression
are higher in the family studies than in
community studies because of the well-
documented familial aggregation of ma-
jor depression in biological relatives (Fig
5). Nevertheless, the three family stud-
ies also show similar patterns of higher
rates in the younger cohorts. In the
NIMH study, lifetime rates accelerate
for each successive cohort. The patterns
for the Yale study are similar to those
for the NIMH study, although the cu-
mulative rates are lower. The Mainz
study shows an increase in cumulative
rates by 25 years of age starting with
the cohort born between 1935 and 1944.

Modeling Age-Period-Cohort Effects

In modeling the age-period-cohort ef-
fects, the drift parameter®* is a coef-
ficient that reflects the long-term forces
acting on rates of major depression over
time. Alternatively, the short-term fluc-
tuations are measured by the nonlinear
cohort and nonlinear period effects,
which may be interpreted as deviations
from the regular trend due to specific
cohorts or periods. Table 2 shows the
drift parameter, its standard error, an-
tilog, and the 95% confidence interval.
The drift parameter is positive for each
site, implying an increase in the rates of
major depression over time for all sites.
Estimates of the drift parameter varied
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Fig 2.—Cumulative lifetime rates of major depreséion by birth cohort and age of onset—Hispanic samples.
MDD indicates major depressive disorder; and ECA, Epidemiologic Catchment Area Study.
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Fig 3.—Cumulative lifetime rates of major depression by birth cohort and age of onset—Western Europe
and the Middle East. MDD indicates major depressive disorder.

between 0.26 for Christchurch and 0.94
for Florence. It is assumed that the sec-
ular trend is entirely due to the effect of
birth cohort rather than to the period.
These parameters may be interpreted
as the logarithm of the average relative
risk of developing depression between
any two adjacent cohorts. Results can
be interpreted as showing that the av-
erage relative risk of major depression
between a particular cohort and the co-
hort born immediately before ranges
between 2.6 in Florence and 1.3 in
Christchurch (the antilogs of 0.94 and
0.26, respectively).

To examine whether the drift param-
eters differed significantly by site, the
model containing the main effects of age,
gender, site, and drift and a sitexdrift

interaction term was initially fitted. A
second model was fitted that contained
all the above parameters except for the
sitexdrift interaction term. Comparison
of these two models reveals that the
drift parameter varies significantly with
site (P<.005), implying that the magni-
tude of the long-term variation with time
differs by site.

To evaluate whether there are im-
portant site-specific period or cohort ef-
fects, a model was fitted containing the
main effects of age, gender, site, drift,
nonlinear cohort, and nonlinear period
and the interaction terms of site with
drift, nonlinear cohort, and nonlinear pe-
riod. Goodness-of-fit statistics showed
that this model produces an adequate fit
to the data (P=.46). Next, models were
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fitted that excluded the sitescohort in-
teraction term and the sitexperiod in-
teraction term, respectively. A compar-
ison of these three models showed that
both nonlinear cohort and nonlinear pe-
riod effects vary significantly with site
(P<.005 and P<.001, respectively),
which is to be expected if it is hypoth-
esized that the short-term fluctuations
are due to influences that are specific to
these sites.

There was considerable variation of
fitting age-period-cohort models to the
data from each site. The models that
best fit the data for five US sites, LA
whites, Beirut, and Taiwan contain both
nonlinear cohort and nonlinear period
effects, while the best-fitting model for
Paris contains only a significant nonlin-
ear period effect. The best-fitting model
for Florence contains only a significant
nonlinear cohort effect. Although there
is an overall long-term increasing trend
in rates over time as determined by the
drift parameter, the short-term fluctu-
ation with cohort and period also varies
considerably with site.

Figures 6 and 7 plot the short-term
cohort and short-term period fluctua-
tions for sites where these trends are
significant. In terms of specific patterns,
comparison of cohort effects (Fig 6)

showed that in the five US ECA sites,
LA whites, and Florence, there was an
increase in rates of depression in the
cohort born between 1935 and 1944, The
rates continued to rise in the cohort born
between 1945 and 1954 and then drop
for the cohort born in 1955 or later for
the ECA and Florence, but started to
drop from 1945 onward in LA whites. In
Taiwan, the rates decreased between
the cohorts born from 1915 to 1924 and
from 1935 to 1944 and then started to
increase. In Beirut, there were dramat-
ic fluctuations with each successive co-
hort. The rates increased in the eohort
born from 1925 to 1934, decreased in the
cohort born from 1935 to 1944, increased
again in the cohort born from 1945 to
1954, and decreased slightly once more
in the cohort born in 1955 or later.
For those sites exhibiting period ef-
fects (Fig 7), the patterns varied widely.
In the ECA, the rates decreased be-
tween 1930 and 1950, remained stable
between 1950 and 1970, and then start-
ed to increase from 1960 to 1980. Los
Angeles whites show that the period
effect decreases between 1930 and 1950,
and then begins and continues to rise
between 1950 and 1980. The period ef-
fect in Paris shows the rates decreasing
between 1940 and 1960, then increasing
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Fig 4.—Cumulative lifetime rates of major depression by birth cohort and age of onset—Asia and the Pacific

Rim. MDD indicates major depressive disorder.

N

between 1960 and 1970, and continuing
to increase between 1970 and 1980. Pe-
riod effects from Taiwan show that there
was a sharp decrease in rates between
1930 and 1940, with the rates continuing
to decrease slightly between 1940 and
1950, increasing dramatically between
1950 and 1970, then decreasing again
between 1970 and 1980. At Beirut, there
were dramatic variations in rates of ma-
jor depression between successive pe-
riods. The rates dropped sharply be-
tween 1940 and 1950; increased sharply
between 1950 and 1960; dropped again,
although less sharply, between 1960 and
1970; and increased again between 1970
and 1980.

COMMENT

This is the first time that temporal
trends for major depression have been
directly analyzed across international
sites. The results showed an overall
trend for increasing rates of major de-
pression over time for all sites; the mag-
nitude of this increase varied consider-
ably with site. In addition, there were
short-term fluctuations due to period
and/or cohort effects, which also varied
considerably across sites, possibly due
to specific events occurring within sites.
The increase in rates of major depres-
sion occurs in highly loaded families as
well as in community samples, suggest-
ing that the increases were not just spo-
radic cases.

Forthe five-site USECA, LA whites,
Taiwan, and Beirut, there were signif-
icant short-term fluctuations in rates at
different periods and by cohort. The
short-term fluctuations of both period
and cohort effects were not as strong for
the five-site ECA as they were in the
other studies, where significant short-
term fluctuations were detected. At Flo-
rence, there were short-term fluctua-
tions by cohort, while at Paris, short-
term fluctuations were found in differ-
ent periods.
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Fig 5.—Cumulative lifetime rates of major depression by birth cohort and age of onset—family studies. MDD indicates major depressive disorder; and NIMH, Na-

tional Institute of Mental Health.
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In contrast, short-term fluctuations
due to either period or cohort effects
were not statistically significant in Ed-
monton, Munich, Christchurch, LA His-
panics, Puerto Rico, and in all three of
the family studies. At these sites, the
rates of major depression increased
gradually over time with each cohort
and/or each period. There was little ev-
idence for sudden changes in rates dur-
ing any specific period or any specific

cohort. None of the family studies ex-
hibited any short-term fluctuation due
to period or cohort effects. These re-
sults suggest that the increase in rates
in the family studies is gradual and less
likely to be due to the occurrence of
specific events. The lack of a nonlinear
cohort or period effect in the family stud-
ies might be due to the familiality of
depression in relatives, which might im-
ply less susceptibility to time-related

Table 2.—Estimate of “Drift” Parameters by Site From Best-Fitting Age-Period-Cohort Model
L ]

Estimate of Drift

Average Relative
Risk (Antilog)

specific events, or due to the application
inall three family studies of the SADS-L
interview, which has not been used in
any of the community samples under
study.

It is unlikely that the existence of
statistically significant period and co-
hort effects in some but not all sites is
entirely a function of statistical power
to detect these effects. For example,
neither Edmonton nor the NIMH fam-
ily studies exhibit nonlinear cohort or
period effects, although they have the
third and fourth largest sample sizes
among these studies, and consequently
would be expected to have more power
to detect these effects than many of the
other sites. This interpretation of the
absence of a nonlinear cohort or nonlin-
ear period effect is at variance with the
period effect between the 1960s and
1970s previously reported by the inves-
tigators in the NIMH Collaborative De-
pression Study Family Studies.**! This
difference in conclusions may be the re-
sult of different statistical techniques,
but further investigation is required to
reconcile the differences in conclusions

The variation in short-term trends
across sites using similar methods sug-
gests that these trends cannot be solely
due to artifacts. If the increasing cohort
effect with each successive generation

Site Parameter (SE) (95% Confidence Interval)

North America

5 US sites 0.62* (0.07) 1.9 (1.6-2.1)

Los Angeles whites 0.47* (0.09) 1.6 (1.3-1.9)

Edmonton 0.41* (0.06) 1.5 (1.3-1.7)
Westemn Europe and Middle East

Florence 0.94* (0.19) 2.6 (1.8-3.7)

Paris 0.37* (0.18) 1.5 (1.0-2.1)

Bsirut 0.56* (0.21) 1.7 (1.2-2.6)

Munich 0.51* (0.23) 1.7 (1.1-2.6)
Asia and Pacific Rim

Taiwan 0.50* (0.16) 1.6 (1.2-2.6)

Christchurch 0.26* (0.04) 1.3 (1.2-1.4) . .
Hisoant and interpretation.

ispanic

Los Angeles Hispanics 0.72* (0.18) 2.0 (1.4-2.9)

San Juan 0.47* (0.13) 1.6 (1.2-2.1)
Family studies

National Institute of Mental Heaith (US) 0.60* (0.04) 1.8 (1.7-2.0)

Mainz (Germany) 0.53* (0.11) 1.7 (1.4-2.1)

Yale (US) 0.45* (0.10) 1.6 (1.3-1.9)

*P<.05; estimate of drift parameter is significantly different from zero.

were solely an artifact of reporting or
forgetting over time, one would not ex-
pect to find variability in short-term fluc-
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Fig 6.—Significant short-term cohort fluctuations. ECA indicates Epidemiologic Catchment Area Study; and LA, Los Angeles.
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Fig 7.—Significant short-term period fluctuations. ECA indicates Epiderniologic Catchment Area Study; and LA, Los Angeles.

tuations, and the changes in rates would
also be of the same magnitude across
sites.

It now remains to identify these po-
tential risk factors that could account
for the overall trend for increasing rates
over all sites, as well as those site-spe-
cific events that could account for the
cohort and period fluctuations. In terms
of site-specific events in Beirut, for ex-
ample, there was a dramatic increase in
the short-term period effect (Fig 7) from
1950 to 1960, a period of chaotic political
and demographic change in the area.
The period effect decreased between
1960 and 1970, when there was relative
social and economie prosperity and sta-
bility in the country, increasing again
between 1970 and 1980, reflecting change
in the rate of depression during the pe-
riod of the latest Lebanese wars. The
short-term cohort effect for Beirut (Fig
6) shows that there was a variation in
the effect for cohorts that came of age
during the periods mentioned above: an
increase in the effect for the cohort born
between 1925 and 1934, who came of age
from 1950 to 1960; a decrease for the
cohort born between 1935 and 1944, who
came of age from 1960 to 1970; and an
increase for the cohort born between
1945 and 1954, who came of age from
1970 to 1980.

This type of interpretation can only
be conjectural. Age, period, and eohort
trends are considered accounting vari-
ables, proxies for more meaningful ex-

planatory factors that covary with these
temporal variables.”? Now that specific
timing of the cohort and period effects
has been identified, it is necessary to
search for the underlying phenomena.
Further elaboration of the historical and
social context as well as biological en-
vironmental factors within each coun-
try are necessary to begin to under-
stand the reasons for these trends. Spe-
cific hypotheses concerning the associ-
ation of the rate of depression to
mortality, fertility, marital stability, al-
cohol and other drug abuse, composition
of the labor force, urbanization, and
changes in family structure, as well as
to possible toxic exposures or occult in-
fectious agents in each site, can be pos-
tulated, and demographic, epidemiolog-
ic, and economic indices for some of these
factors are available from each country.
It is possible to compare these indices,
relating the time trends within and
across countries, and to determine age-
specific vulnerability to events as they
apply to the changing rate of major
depression. Thus far, it is clear that
major depression occurs across a broad
range of cultures and that more recent
generations are at increased risk. A
national effort to improve the assess-
ment, recognition, and treatment of ma-
jor depression (DART) has been initi-
ated by the NIMH in the United States.
Our findings suggest that similar efforts
may be needed in other parts of the
world.
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