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Background: There are only a small number of prospective studies that have systematically evaluated standardised
diagnostic criteria for mental disorder for more than a decade. The aim of this study is to present the approximated
overall and sex-specific cumulative incidence of mental disorder in the Zurich cohort study, a prospective cohort
study of 18–19 years olds from the canton of Zurich, Switzerland, who were followed through age 50.

Method: A stratified sample of 591 participants were interviewed with the Structured Psychopathological Interview
and Rating of the Social Consequences of Psychological Disturbances for Epidemiology, a semi-structured interview
that uses a bottom-up approach to assess the past-year presence of 15 psychiatric syndromes. Seven interview waves
took place between 1979 and 2008. Approximated cumulative incidence was estimated using Kaplan–Meier methods.

Results: Rates of mental disorder were considerably higher than those generally reported in cross-sectional surveys.
We found rates ranging from 32.5% for major depressive disorder to 1.2% for Bipolar I disorder. The cumulative prob-
ability of experiencing any of the mental disorders assessed by age 50 was 73.9%, the highest reported to date. We also
found that rates differed by sex for most disorders, with females generally reporting higher rates of mood, anxiety and
phobic disorder, and males reporting higher rates of substance- and alcohol-related disorders.

Conclusions: These findings confirm those of other long-term prospective studies that indicate the nearly universal
nature of disturbances of emotion and behaviour across the life span. Greater community awareness of the normative
nature of these experiences is warranted. An important area of future research is study long-term course and stability to
determine who among those with such disturbances suffer from chronic disabling mental disorders. Such longitudinal
studies may aid in directing services and intervention efforts where they are most needed.
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Introduction

There is now widespread information on the preva-
lence and disability associated with mental disorders
worldwide. A recent mega-analysis of data from 187
countries demonstrated that mental and substance
use disorders are the leading cause of years lost to
disability of any other disorder including heart dis-
ease, cancer and respiratory conditions (Whiteford
et al. 2013). However, the overwhelming majority of

systematic studies on the magnitude of mental disor-
ders have been cross-sectional (e.g., Kessler et al.
2007) and there is relatively limited information from
prospective longitudinal studies that track the onset
of these conditions over time.

Although several studies have followed samples of
children and adolescents through early adulthood
(Cohen et al. 1993, Lewinsohn et al. 1993, Wittchen
et al. 1998, Fergusson & Horwood, 2001, Moffitt et al.
2010, Gonzalez et al. 2012, Copeland et al. 2013), there
are a limited number of studies that have tracked rep-
resentative population samples of adults. Aside from
the two classic longitudinal studies in psychiatric epi-
demiology that combined data from clinical registries,
primary care, mental health treatment settings with
personal interviews, the Lundby Study in Sweden
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(Essen-Möller, 1956, Hagnell et al. 1994, Asselmann
et al. 2014) and the Stirling County, Nova Scotia
Study (Murphy et al. 2008), there are few studies that
have followed community cohorts using structured
diagnostic interviews to ascertain standardised diag-
nostic criteria for the full range of Axis I Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV)
for more than a decade. These studies, including the
Zurich Cohort Study of 19–20-year-old adults from
Zurich, Switzerland (Angst et al. 2005), the Upper
Bavarian Longitudinal Community Study (Fichter
et al. 2010), the Baltimore Epidemiologic Catchment
Area Follow-up (Eaton et al. 1997, Eaton et al. 2007),
the Dunedin, New Zealand Study with multiple
follow-ups of a birth cohort that included structured
diagnostic interviews from age 18 to 32, (Moffitt et al.
2010); the Early developmental stages of psychopath-
ology (EDSP) study in Munich, Germany that has
followed a sample of adolescents and adults for up
to 10 years (Wittchen et al. 1998, Asselmann et al.
2014) and the 10-year follow-up of the National
Comorbidity Survey (Kessler et al. 2009), have provided
substantial information about the prevalence, course,
stability, risk factors comorbidity and mortality asso-
ciated with mental disorders across the life span.

This paper provides data on the frequency of occur-
rence of mental disorders from the latest follow-up of
the Zurich Cohort Study, when the participants were
49–50 years old. A previous paper in this journal
reported cumulative 12-month prevalence rates of psy-
chiatric disorders from age 20/21 to 40/41, assessed
prospectively from 1979 to 1999 by six interviews
(Angst et al. 2005). The aim of this study is to present
the approximated cumulative incidence of mental dis-
orders up to age 50, using information from all seven
interview waves, both overall and by sex.

Methods

Sampling and procedure

The Zurich Study comprised a cohort of 4547 subjects
(2201 males; 2346 females) representative of the canton
of Zurich in Switzerland, who were screened in 1978
with the Symptom Checklist (SCL-90-R) (Derogatis,
1977) when males were 19 and females 20 years old.
Male and female participants were sampled with dif-
ferent approaches. In Switzerland, every male person
must undertake a military screening test at the age of
19. Therefore, conscripts within a defined catchment
area comprise its respective, complete male age
group. With the consent of military authorities, but
independent of their screening procedure, we random-
ly screened 50% of all male conscripts of the canton of
Zurich of this age group. The refusal rate was 0.3%.

Female participants were identified from the complete
electoral register of the canton of Zurich. Again, 50% of
them were randomly selected and received question-
naires by mail; 75% responded. In order to increase
the probability of the development of psychiatric syn-
dromes, a stratified subsample of 591 subjects (292
males, 299 females) was selected for interview, with
two-thirds consisting of high scorers (defined by the
85th percentile or more of the global severity index
(GSI) of the SCL-90-R) and a random sample of those
with scores below the 85th percentile of the GSI.
Such a two-phase procedure consisting of initial
screening and subsequent interview with a stratified
subsample is fairly common in epidemiological
research (Dunn et al. 1999). Altogether seven interview
waves have been conducted: in 1979, 1981, 1986, 1988,
1993, 1999 and in 2008 (see Fig. 1 for more informa-
tion). The initial distribution above and below the
85th percentile of the GSI did not change over the
seven interview waves, although dropouts were
more common among extremely high or low scorers
on the GSI (Eich et al. 2003). We repeated those drop-
out analyses for the last interview in 2008 and found
additionally, that those participants who dropped
out did not differ significantly in their socio-economic
status and education at onset of the study from sub-
jects who remained in the study. Neither was there a
difference in initial psychopathologic impairment
according to the nine SCL-90-R subscales. However,
there were more dropouts among males (OR = 1.82;
95% CI = 1.31–2.53; p < 0.001).

Instrument and measures

Interviews were conducted with the ‘Structured
Psychopathological Interview and Rating of the
Social Consequences of Psychological Disturbances
for Epidemiology’ (SPIKE) (Angst et al. 1984). This
semi-structured interview, specifically developed for

Fig. 1. Number and age of participants over seven
assessment waves
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epidemiological surveys in psychiatric research, assesses
data about socio-demography, somatic syndromes, psy-
chopathology, substance use, medication, health ser-
vices, impairment and social activity. Its reliability and
validity have been reported previously (Angst et al.
2005). The SPIKE interview uses a bottom-up approach
assessing the past-year presence of about 14 somatic
and 15 psychiatric syndromes, checking symptoms, dur-
ation, frequency and recency of episodes, distress,
impairment and treatment. The interviews administered
by trained psychologists or psychiatrists focused mainly
on the past year in order to minimise forgetting. As
described in detail in the previous report, diagnoses
were based on DSM-III, DSM-III-R and DSM-IV defini-
tions (Angst et al. 2005). Exclusion criteria were not
applied to any diagnoses in order to investigate associa-
tions between diagnostic categories.

The diagnoses were principally according to DSM cri-
teria: 1986 by DSM-III, 1988 and 1993 by DSM-III-R and
subsequently by DSM-IV. This was the case for major
depressive disorders (MDD), Generalized Anxiety
Disorder (GAD,panic), allphobias, bulimiaandsubstance
use disorders. Binge eatingwas defined by 4+ attacks over
the past year. Anorexia was too rare to be considered.
Obsessive Compulsive Disorder (OCD)was always diag-
nosed according to DSM-III-R. Psychotic symptomswere
assessed in the last interview; not a single case of schizo-
phrenia was identified.

Statistical analysis

Cumulative incidence up to age 50 was approximated
using information about past-year prevalence from
seven interviews at ages 20–21, 22–23, 27–28, 29–30,
34–35, 40–41 and 49–50. The presence of past-year dis-
order at each wave was used as a proxy for disorder
during the preceding interval (for the first interview,
the start of the preceding interval is birth). Thus, the
coverage of each interval was incomplete; episodes of
disorder that arose after one interview wave and
resolved before one year prior to the next wave were
not captured. Our approximation therefore underesti-
mates the true cumulative incidence at age 50.

Cumulative incidence was estimated using the
Kaplan–Meier Product Limit method. Individuals
were censored at the last follow-up wave in which
they participated; for intervening waves with missing
interviews, it was assumed that no new mental disor-
ders arose. Cumulative incidence was calculated as the
inverse of the proportion surviving without disorder at
each wave. Confidence intervals were calculated using
a log–log transformation. Analyses were weighted to
adjust for the sample stratification and are therefore
representative of the population cohort from which

the sample was drawn. Analyses were conducted
using the LIFETEST procedure of SAS version 9.3.

Results

Approximated cumulative incidence rates for various
diagnoses at each assessment wave are displayed in
Figs 2–5 and approximated cumulative incidence
rates in 2008 (referred to as age 50) of mental disorders,
by sex, are given in Table 1. Significant sex differences
in cumulative incidence at age 50 are inferred on the
basis of confidence interval overlap.

Rates of mood disorders are displayed in Fig. 2. The
approximated cumulative incidence of MDD at age 50
was 32.54% (95% CI: 30.44–34.75) and was significantly
higher in females than inmales (39.33% v. 25.23%). There
were no new cases of BPI or BPII after the 1993 assess-
ment. The approximated cumulative incidence at age
50 was 1.21% for BPI (95% CI: 0.83–1.75) and 2.22% for
BPII (95% CI: 1.68–2.95). Rates of BPI were higher in
females than in males (2.25% v. 0.11%). Rates of BPII
did not differ between males and females (Table 1).

The incidence rates of Panic, GAD and OCD are
depicted in Fig. 3. Cumulative incidence of all three
disorders at age 50 was higher in females compared
with males (Table 1). There was no change in cumula-
tive incidence of panic disorder from the previous
interview. The overall cumulative incidence of panic
disorder was 6.10% (95% CI: 5.15–7.22); 8.37% for
females and 3.65% for males. The overall cumulative
incidence of GAD was 20.79% (95% CI: 18.98–22.75);
23.92% for females and 17.50% for males. The cumula-
tive incidence of OCD was 9.23% overall (95% CI:
8.08–10.55), 11.64% in females and 6.59% in males.

Incidence rates of phobias are displayed in Fig. 4.
The cumulative incidence rates of all three phobias at
age 50 were higher among females than males, but
the male and female confidence intervals for social pho-
bia barely overlapped. The cumulative incidence of
agoraphobia was 6.79% overall (95% CI: 5.69–8.08),
10.72% among females and 2.46% among males. The
cumulative incidence of social phobia was12.61% over-
all (95% CI: 11.21–14.18) and was slightly higher in
females (14.66%) than males (10.69%), although confi-
dence intervals overlapped slightly. The cumulative
incidence of specific phobia was 26.90% overall (95%
CI: 24.99–28.93) and was significantly higher in females
(35.14%) than males (17.80%).

Incidence rates of substance use disorders are
depicted in Fig. 5. All substance use disorders, with
the exception of sedative abuse or dependence,were sig-
nificantly more common among males than females, as
was bulimia/binge eating. The cumulative incidence of
any alcohol use disorder was 29.30% (95% CI: 27.27–
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Fig. 3. Approximated cumulative incidence to age 50 of Generalised Anxiety Disorder, Panic Disorder and
Obsessive-compulsive Disorder in the Zurich Cohort Study, 1979–2008. Estimate in 1979 represents past-year prevalence;
subsequent estimates incorporate new past-year cases at each wave.

Fig. 2. Approximated cumulative incidence to age 50 of MDD, Bipolar I disorder, and Bipolar II disorder in the Zurich
Cohort Study, 1979–2008. Estimate in 1979 represents past-year prevalence; subsequent estimates incorporate new past-year
cases at each wave.
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31.44); 44.26% for males and 15.21% for females. The
cumulative incidence of any drug use disorder was
16.78% (95% CI: 15.18–18.54); 20.50% among males

and 13.39% among females. The most common drug
use disorders were sedative abuse/dependence (9.51%
overall, 95% CI: 8.22–10.99) and cannabis abuse/

Fig. 4. Approximated cumulative incidence to age 50 of phobias in the Zurich Cohort Study, 1979–2008. Estimate in 1979
represents past-year prevalence; subsequent estimates incorporate new past-year cases at each wave.

Fig. 5. Approximated cumulative incidence to age 50 of alcohol abuse/dependence, drug abuse/dependence, tobacco
dependence and bulimia/binge eating in the Zurich Cohort Study, 1979–2008. Estimate in 1979 represents past-year prevalence;
subsequent estimates incorporate new past-year cases at each wave.
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dependence (9.26% overall, 95% CI: 8.13–10.55), and the
least common was opiate abuse/dependence (2.25%
overall, 95% CI: 1.71–2.97). Tobacco dependence was
the most common disorder assessed, with an overall
cumulative incidence at age 50 of 42.83% (95% CI:
40.68–45.04); 48.45% among males and 37.49% among
females. There was no change in cumulative incidence
of tobacco dependence from the previous interview.
The cumulative incidence of bulimia/binge eating at
age 50 was 11.21% overall (95% CI: 9.86–12.72), 16.87%
among females and 5.55% among males.

The cumulative incidence of any of the disorders con-
sidered at age 50 was 81.88% (95% CI: 80.04–83.65), and
was similar between males (81.97%) and females
(81.99%), with overlapping confidence intervals. When
tobacco dependence was ignored, the cumulative inci-
dence of any disorder at age 50 was 73.86% (95% CI:
71.78–75.89), and was also similar between males
(72.30%) and females (75.41%) (not shown).

Discussion

Recent evidence indicates that rates of mental disorder
estimated using prospectively-collected data are con-
siderably higher than rates estimated via cross-
sectional retrospective assessment (Moffitt et al. 2010,
Copeland et al. 2011, Olino et al. 2012, Takayanagi
et al. 2014). Here, using the data collected prospectively

during seven waves of assessment over 29 years, we
found corroborating evidence that rates of mental dis-
order up to age 50 are considerably higher than those
generally reported in cross-sectional surveys (Kessler
et al. 2007), with a range of rates of 1.2% for Bipolar I
disorder to 32.5% for MDD. The cumulative probabil-
ity of experiencing any of the mental disorders
assessed by age 50 was 73.9%, the highest reported
to date. We also found that rates differed by sex for
most disorders, with females generally reporting
higher rates of mood, anxiety and phobic disorder,
and males reporting higher rates of substance- and
alcohol-related disorders.

Cross-sectional surveys assessing lifetime preva-
lence have been shown to underestimate true lifetime
risk (Andrews et al. 2005, Susser & Shrout, 2010). In
the US National Comorbidity Survey Replication, the
lifetime prevalence of any mental disorder among
49–59 years old was 46.5%, with markedly lower
rates of nearly all individual disorders than those
reported here, with the exception of panic disorder
(Kessler et al. 2005). Among other Western European
countries participating in the World Mental Health
(WMH) Surveys, the lifetime prevalence of any mood
disorder ranged from 9.9% in Germany and Italy to
21.0% in France, all substantially lower than our esti-
mate of 32.5% for MDD alone (Kessler et al. 2007). The
highest lifetime prevalence of any mental disorder

Table 1. Approximated cumulative incidence of psychiatric disorders to age 50 in the Zurich Cohort Study

Overall Males Females

Disorder CI 95% CL CI 95% CL CI 95% CL

MDD 32.54 30.44–34.75 25.23 22.46–28.28 39.33 36.31–42.51
BPI 1.21 0.83–1.75 0.11 0.02–0.76 2.25 1.54–3.28
BPII 2.22 1.68–2.95 1.93 1.24–3.01 2.51 1.74–3.60
Agoraphobia 6.79 5.69–8.08 2.46 1.57–3.86 10.72 8.88–12.90
Social phobia 12.61 11.21–14.18 10.69 8.82–12.92 14.66 12.63–16.99
Specific phobia 26.90 24.99–28.93 17.80 15.47–20.43 35.14 32.32–38.14
Panic 6.10 5.15–7.22 3.65 2.66–5.01 8.37 6.85–10.20
GAD 20.79 18.98–22.75 17.50 15.09–20.25 23.92 21.32–26.79
OCD 9.23 8.08–10.55 6.59 5.25–8.27 11.64 9.87–13.70
Binge eating/bulimia 11.21 9.86–12.72 5.55 4.16–7.38 16.87 14.68–19.34
Alcohol use disorder 29.30 27.27–31.44 44.26 41.01–47.65 15.21 13.05–17.70
Alcohol abuse 20.85 19.10–22.73 33.37 30.39–36.56 9.08 7.43–11.07
Alcohol dependence 17.72 15.99–19.61 27.30 24.39–30.48 8.77 7.07–10.86

Drug use disorder 16.78 15.18–18.54 20.50 18.00–23.29 13.39 11.41–15.67
Sedatives 9.51 8.22–10.99 9.89 7.98–12.22 9.31 7.63–11.32
Stimulants 4.05 3.31–4.96 6.55 5.24–8.17 1.59 0.99–2.53
Opiates 2.25 1.71–2.97 3.42 2.48–4.71 1.13 0.66–1.92
Cannabis 9.26 8.13–10.55 13.25 11.38–15.39 5.39 4.20–6.90

Tobacco dependence 42.83 40.68–45.04 48.45 45.32–51.67 37.49 34.59–40.54

CI, cumulative incidence; CL, confidence limits.
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observed in the WMH surveys outside of the USA was
39.3% inNewZealand, close to half the cumulative inci-
dence at age 50 we observed here (Kessler et al. 2007).

Measures of disorder occurrence that rely upon
retrospective recall are subject to forgetting (Andrews
et al. 2005). A small number of longitudinal studies of
mental disorder have compared rates generated from
prospective assessment to those generated via retro-
spective recall (Moffitt et al. 2010, Copeland et al.
2011, Olino et al. 2012, Takayanagi et al. 2014). Moffitt
et al. (2010) reported that when using data across four
prospective waves from age 18 to 32 in the Dunedin
Study, rates of disorder in some cases were almost dou-
ble to those reported retrospectively in the New
Zealand Mental Health Survey. The prospective assess-
ment by Moffitt et al. that covered an age range that is
similar to ages captured in the first five waves of the
Zurich Cohort Study (20/21 to 34/35), yielded rates
that are similar to or in excess of those reported here.
Moffitt et al. (2010) found similar rates of panic
(6.5%); higher rates of depression (41.4%), alcohol
dependence (31.8%), cannabis dependence (18.0%)
and social phobia (18.8%); and lower rates of specific
phobia (18.8%) and GAD (14.2%). Likewise, using pro-
spectively collected data over four interviews from age
16/17 to 34 in an adolescent cohort of youth from
Oregon in the USA, Olino et al. (2012) reported the
rates of panic disorder, alcohol use disorder and drug
use disorder that were similar to those reported here;
although rates of MDD were higher (47.1%) and rates
of other disorders were lower. A recent study from
the Baltimore Epidemiological Catchment Area (ECA)
study. Follow-up that compared prospectively – v. retro-
spectively – ascertained lifetime diagnoses of a range of
mental and physical disorders found that retrospective
estimates of mental disorders were 2–12 times lower
than prospective estimates (Takayanagi et al. 2014).
They reported comparable rates of panic disorder
(6.7%) drug abuse or dependence (17.6%) alcohol
abuse or dependence (25.9%) OCD (7.1%), and social
phobia (25.3%) and lower rates of MDD (13.1%) than
those reported herein. Although it is difficult to make
strict comparisons between this study and others due
to differences inmethodology and in the age ranges con-
sidered (Copeland et al. 2011), it is informative thatmany
of the rates we report here are of similar magnitude to
those reported in the other long-termprospective studies
mentioned above. This study adds to the growing body
of evidence demonstrating that mental disorders are
commonly experienced in the population (Copeland
et al. 2011); a finding that may only be uncovered in pro-
spective studies (Susser & Shrout, 2010).

We found sex differences in approximated cumula-
tive incidence at age 50 for almost all of the disorders
assessed. The only disorders for which we did not

observe sex differences on the basis of confidence inter-
val overlap were Bipolar II disorder, social phobia and
sedative abuse or dependence. The pattern of sex dif-
ferences was generally consistent with prior literature
(Kessler et al. 2005, Seedat et al. 2009); females had
higher rates of mood, anxiety, phobic and eating disor-
ders, while males had higher rates of substance use
disorders. Many of these differences were also mir-
rored in a recent national study of the cumulative inci-
dence of treated disorders at age 50 in Denmark
(Pedersen et al. 2014).

This study is the longest prospective follow-up
study of a general population sample of adults to
assess a variety of mental disorders. The ‘bottom-up’
approach of our diagnostic interview allowed us to
systematically apply DSM-III, DSM-III-R and
DSM-IV criteria as the study progressed to maintain
comparability with other international studies of the
epidemiology of mental disorders. Limitations of the
study include the relatively small sample size, slight
differences in the availability of diagnostic information
across the study waves as the interview was adapted
to changing diagnostic systems, and the high attrition
rate that naturally occurs over such long periods of fol-
low up. Our estimates assume that censoring in this
study was non-informative. They also underestimate
the true cumulative incidence to age 50 due to incom-
plete coverage of all observation years by the inter-
view. The study was conducted among a particular
birth cohort that may not generalise to other popula-
tions. Finally, slight methodological differences
between this study and others hinder our ability to
make strict comparisons between studies.

These findings have important implications both for
public health as well as for mental health services and
prevention. One important implication of these findings
is that disturbances in emotion and behaviour at some
point across mid-adulthood are nearly universal
(Moffitt et al. 2010, Copeland et al. 2011). Education
regarding the normative nature of periodic episodes of
mood and anxiety disorders and potential remedies
should be expanded to the community level, which
may help reduce public stigma towardsmental disorder
(Pinfold et al. 2003,Hengartner et al. 2013). There is also a
need for more prospective research on predictors of
chronicity, severity and treatment of mental disorders
across the lifespan. Knowledge regarding who are
most likely to exhibit continuity of symptoms and
impairment throughout early and middle adulthood
will aid in directing services and intervention efforts
where they are most needed (Merikangas, 2011).
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