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Abstract Objective The study describes course
and outcome over 25 years in depressed and non-
depressed men and women from a large community
study. Outcome measures covered psychopathology,
disability, and impaired functioning. Method A
depressive syndrome (depressed mood and three
additional depressive symptoms) was defined and
compared to a control condition without depressive
symptoms in the seven days preceding baseline
assessment. Assessments focused on three time
points: baseline survey, 5-year follow-up, and 25-year
follow-up. Self-rating scales as well as expert-rating
interviews yielded data on a wide range of social and
psychopathological risk factors and outcome mea-
sures. Results Among participants of all three waves
(N = 838), the baseline prevalence for depressive
syndrome was 18.1%. Depressive symptoms manifest
at the first wave had substantial impact over the 25-
year study. Subjects with a depressive syndrome were
predisposed for later adverse mental health outcomes,
more disability in social domains and reduced func-
tionality. No long-term increase or decrease of the
prevalence of the depressive syndrome was observed.
Conclusion There is a persistent and long lasting
impact of depressive syndrome, irrespective of diag-
nostic status, in the general population. Our results
underscore the importance of sub-syndromal
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depressive syndrome when estimating the risk of fu-
ture mental disorders and functional impairment in
the long-term.
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Introduction

Most general population studies on depression have
used a cross-sectional design, were limited to short
time periods and focused on the current period or on
point prevalence in different locations. Evidence
about the outcome of depression is largely based on
the results of studies performed a small selective
sample of patients referred to psychiatric profes-
sionals [55]. Existing literature has emphasized the
need for long-term follow-up studies of community-
based samples in order to examine the stability,
comorbidity, and long-term outcome of depression in
the population [32, 36, 37]. Lee [32] has argued that
there is still a shortage of representative prospective
follow-up studies of depressive disorders covering
longer periods and presenting data from community
settings, primary and secondary care as well as
inpatient settings. Longitudinal approaches are of
importance because understanding the natural course
of depression is essential for prevention and treat-
ment programs. An unselected and representative
cohort study mirrors the mental health in a popula-
tion, so risk factors in association with outcome can
be studied and several outcomes of one determinant
can be assessed [44]. The only prospective epidemi-
ological studies based on community samples that
have assessed the same individuals at two or more
time points over a longer time period are the epide-
miologic catchment area survey (ECA [13]), the



Swedish Lundby study [19], the Stirling County study
[42], and the Finnish UKKI study [33].

These long-term follow-up studies indicated a ten-
dency towards stable prevalence rates over time: Mur-
phy et al. [42] report a stable point prevalence of
depression in several cross-sections over a 40-year
period. Similar results were obtained by Hagnell and
Grasbeck [21] who demonstrated that depression as
sole diagnosis remained quite stable over the time of
25 years. The 13-year follow-up of the epidemiologic
catchment area program of the National Institute of
Mental Health presents evidence for a chronic course of
depressive syndromes or major depressive disorders
[7]. Similarly, the Finnish results indicated no signifi-
cant changes in psychiatric disorders, except for an
increase in psychoses [33]. In the Zurich Cohort study
of young adults, high rates of chronicity showed that
10-20% never recovered from the index depressive
episode during a 10-year follow-up period [3].

Results of short-term follow-up studies yielded
evidence of at least a moderate degree of stability of
depression and, to a lesser extent, anxiety [12, 61].
Wittchen et al. [61] found a considerable degree of
fluctuation not only in the diagnostic status and
severity of specific disorders. They suggested that in
adolescence, syndromes as well as full diagnoses of
mental disorders have a strong tendency to wax and
wane over time.

Clinical studies of the United States National
Institute of Mental Health (NIMH) collaborative
program on the Psychobiology of Depression exam-
ined the long-term course and outcome of depression
and suggested that, after approximately 16 years,
about 60% of patients had been readmitted at least
once [28, 31].

The interest in studying sub-syndromal depressive
symptoms is currently increasing. In the 15-year fol-
low-up of the Zurich Cohort Study of Young Adults,
Angst and Merikangas [4] found that the presence of
sub-threshold depression was related to substantially
higher risk of later major depression. In the NIMH
collaborative Depression Study (CDS), Judd et al. [24]
suggested that—during the long-term course of
depression—major, minor, dysthymic, and subsyn-
dromal symptoms alternate in the same patient and
that symptomatic periods are interspersed with
symptom free episodes. Other studies showed that
depressive symptoms were associated with limitations
in six domains of functioning (physical functioning,
role functioning, social functioning, number of days in
bed, current health, and being free from pain when
compared with patients with no chronic conditions in a
general medical outpatient sample [7, 58].

Numerous unresolved issues make it difficult to
draw firm conclusions for depression regarding its
course, associated impairment, and consequences. Al-
though epidemiological studies have used of the same
diagnostic instrument over time to assess chronologi-
cal patterns, there is still substantial and sometimes
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confusing variation in findings attributable to differing
case definitions and discrepancies in birth cohorts,
lengths of follow-up intervals, and age ranges of the
samples. Definitions of anxiety or depression used in
the Lundby study are mainly based on the global clin-
ical impression of a psychiatrist, but do not use the
criteria of current standardized diagnostic systems for
assessment. To date, little is known on longitudinal
trends regarding the impairment or severity associated
with mental disorders.

The Upper Bavarian study (UBS) is a longitudinal
study of mental disorders in a representative sample of
1,668 subjects in rural South Eastern Bavaria, Germany
[15, 16, Fichter et al. in this issue]. In the present study
the longitudinal course of depressive syndromes was
investigated over a time period of 25 years. The aims of
the study were (1) to describe the longitudinal course
and outcome of depression in a representative com-
munity sample using the same assessment procedure at
each time, (2) to report on possible associations be-
tween depression at first assessment and mental dis-
orders at later assessments, (3) to investigate whether
depression at an earlier time point constitutes a risk
factor for increased disability, reduced functionality,
and higher mortality; and (4) to investigate the stability
of the prevalence of identically defined depressive
syndromes over time.

Methods

Sample

The study population and methods have been described in detail
elsewhere [16, Fichter et al. in this issue]. In brief, the UBS study
began in 1975 (¢;) [11], and random samples were drawn from the
community registers in three selected areas. Of the original rep-
resentative community sample of 1,536 adults aged 15 and above,
1,342 study participants were interviewed 5 years later (second
assessment period or “wave”, f,: 1980-1984; [15]). At the 25-year
follow-up (third wave, f3: 2001-2004) of the 1,342 study partici-
pants interviewed at first and second wave, 390 individuals
(29.1%) had died. Interviewers met with 838 individuals (88% of
those alive): 61 individuals (6.4%) refused participation and 53
(5.5%) persons could not be traced or contacted. This paper re-
ports on 838 study participants (373 men [44.5%], 465 women
[55.5%]; “three waves longitudinal sample”) who constitute the
full sample for this paper.

Design

Data were gathered prospectively during three assessment periods or
“waves” at the original survey in 1975-1979, and in two follow-ups 5
and 25 years later.

Instruments

The semi-structured “Standardized Psychiatric Interview” (SPI;
[17] was employed at all three assessment periods. The SPI in-
cluded subjective ratings of ten areas and 12 additional expert-
ratings of abnormalities observed during the interview. Severity of
each psychiatric symptom of the SPI was rated on a 5-point scale
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(0 = no impairment to 4 = severe impairment) for the current (last
7 days) status. The 22 ratings for each patient were added and
weighted (subjective rating X 1, expert rating X 2) to give an overall
index of general psychopathology, and objective symptoms and
subjective symptom scores were also summarized in two separate
scales. Mean inter-rater reliability between wave 2 and wave 3 for
SPI interviews was Kappa = 0.83 + 0.01 (mean * standard devia-
tion). For more details on instructions to ensure identical assess-
ment criteria for scoring SPI symptoms, see Fichter et al. (in this
issue).

At each wave, the self-rating complaint list (“Beschwerdenliste”;
von Zerssen [56] assessed 24 somatic, psychological and psycho-
physiological symptoms on a scale ranging from 0 to 3 with higher
scores indicating more frequent complaints. Social class was
determined according to Kleining and Moore [29]. At wave 1
poverty and poor housing standards were rated according to
questions about real estate ownership, number of bedrooms, and
one’s satisfaction with his or her living conditions. For assessment
of alcohol consumption, abuse and dependence the Munich Alco-
holism Test (MALT [14]) was employed at the second and third
wave. At wave 2 social maladjustment and dysfunction were as-
sessed by the Social Interview Schedule (SIS [8]). At the third wave
interview completion of the SPI was followed by the computer-
assisted CIDI-Interview [46, 60]. If there were indications of psy-
choses or psychotic symptoms, the subjects were evaluated thor-
oughly with the psychosis sections of the Structured Clinical
Interview for DSM-IV (SCID-I [51]). Additional psychiatric diag-
noses not formally covered by the CIDI were established in expert
consensus conferences. At the third wave special efforts were di-
rected at the collection of data on the respondents’ impairments
and disabilities by employing the German version of the World
Health Organization Disability Assessment Schedule II (WHODAS
II [62]) and the Global Assessment of Functioning scale (GAF;
DSM-IV [2]). Somatic illnesses and complaints were assessed by a
checklist for somatic diseases and were documented according to
ICD-10 based on self-report. The study was approved by the ethics
committee of the medical department at the University of Munich
(LMU).

Definition of depressive syndrome

Our definition of depressive syndrome was guided by the
description of criterion A of the DSM-IV Major Depressive Episode:

(1) Depressed mood was identified by a severity rating of at least 1
(=“slight impairment”) in one of two items from the SPI
(“depressive mood”, “depressed”).

(2) Significant weight loss required a severity rating of at least 1 in
the complaint list item “weight loss”.

(3) Insomnia or hypersomnia were identified by a severity rating of
at least 1 in either the SPI item “sleep disturbance” or the
complaint list items “sleeplessness™ or “excessive sleepiness”,
or by the report on consumption of sleeping pills.

(4) Psychomotor agitation or retardation was confirmed by a
severity rating of at least 1 for one of two relevant SPI objective
symptoms (“slow, lacking spontaneity”, “elated, euphoric”).

(5) Fatigue or loss of energy was measured by a severity rating of at
least 1 in the SPI question “fatigue” or the complaint list
question “faintness”.

(6) Feelings of worthlessness or inappropriate guilt were assessed
by a severity rating of at least 1 in the SPI objective symptom
“depressive thought content” or the complaint list item
“ruminative depressive thoughts”.

(7) Diminished ability to think or concentrate was measured by a
severity rating of at least 1 in the corresponding SPI item.

Criteria for depressive syndrome were met if de-
pressed mood and, in addition, at least three of the
other six depressive symptoms described above were
present in the last seven days preceding the baseline
interview. As controls we chose an extreme, non-de-

pressed group. Control group participants needed to
be free from any depressive symptoms and thus at
baseline assessment have ratings of “0” in all seven
symptoms described above.

Statistical analysis

Means with standard deviations and frequencies of categorical
variables are presented, with ¢ tests and chi’-tests for group
comparisons. Fisher’s exact test was used to compare proportions
between groups, when any cell count in a 2 X 2 table was less than
five. Effect sizes (Cohen’s d) helped determine the relevance of
statistically significant differences. Longitudinal course was ana-
lyzed by ANOVAs with assessment period as repeated measures
factor and depressive syndrome versus non-depressed controls as
a between-subjects factor. Age at baseline was included as
covariate in these analyses. Logistic regression analyses estab-
lished odds ratios for mental disorders at 25-year follow-up.
Comparisons of prevalence of depressive syndromes between the
same age cohorts at three different time points were made by 2-
way contingency table analyses using chi’-tests. Missing data
varied slightly between measures, and numbers of cases are re-
ported for each analysis. The statistical software used was SPSS
for Windows, Version 13 [53].

Results

Prevalence of depressive mood, depressive thought
and depressive syndrome at three-time points

As shown in Table 1 (right side) the 7-days point
prevalence (total group, N = 838) of depressive syn-
drome (identically defined and assessed at all time
points) was 18.1% at wave 1, 14.0% at wave 2 and 16.1%
atwave 3. For “depressive mood” it was 30.7% at wave 1,
21.4% at wave 2 and 23.1% at wave 3. For “depressive
thought content” it was 19.6% for wave 1, 15.0% at wave
2 and 13.6% at wave 3. Thus, there definitely was no
increase over time in the prevalence of these variables
measured with the same instrument (SPI-interview) at
each time point. See Table 1 for prevalence rates for the
total sample and all three variables.

Prevalence rates were significantly higher at the
first wave (chi’-test, t; vs. t,, total sample of men and
women, P < 0.05). When wave 2 and 3 were com-
pared there were hardly any differences in statistical
significance, indicating stability in prevalence over
this 25-year time period.

Regarding “depressive mood”, females showed a
drop in prevalence after the 1970s in all age groups
except at ages 55-74. No such effects were found for
the more elaborately defined depressive syndrome.
Males generally exhibited lower rates of “depressive
mood” and depressive syndrome, with a similar pat-
tern of prevalence rates over time, but no significant
differences between time points.

A total of 251 persons (30%) endorsed none of our
criteria of depressive syndrome at wave 1 and were
therefore assigned to the control condition. Signifi-
cantly more women than men suffered from a
depressive syndrome.
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There were 152 cases of depressive syndrome at t;.
The number of new cases of depressive syndrome was
67 at t, and an additional 70 at ;. Thus between all
three time points a total of 289 (34.5% of N = 838)
cases of depressive syndrome were observed.

At baseline, mean age was 39.4 * 12.7 years in
depressed persons and 34.1 + 12.7 years in controls
(t = 4.06, df = 401; P = 0.002). Women with depres-
sive syndrome were significantly older (41.2 £
12.6 years) than female controls (34.2 + 13.3 years;
t =3.99, df = 217, P = 0.000). There was no signifi-
cant age difference in men (34.0 £ 12.3 years vs.
35.3 + 12.2 years, depressed and controls, respec-
tively).

At the 5-year follow-up, mean age for women and
men, combined, was 44.5 * 12.8 years (depressed) and
39.1 £ 12.7 years (controls; ¢ =4.07, df = 401;
P =0.000). Ages at 25-year follow-up were
64.7 + 12.8 yearsand 59.6 + 12.6 years (depressed and
controls, respectively; t = 3.92, df = 401; P = 0.000).

As shown in Table 2, more depressed subjects were
divorced or widowed. Depressed and control subjects
did not differ in school education, social class, and the
frequency of poor living conditions. Moderate or severe
poverty was encountered more often in depressed
subjects. Regarding the SIS scales, only “social con-

Table 2 Sample characteristics at baseline assessment

tacts” showed significant differences, with depressed
subjects reporting more severe difficulties (cf. Table 1).

Table 2 also includes data on individuals who en-
dorsed some items on depression but did not qualify
for our definition of depressive syndrome. This very
mildly depressed group appears to be more similar to
controls than to depressive syndrome. Chi’*-tests
including this group indicated the same variables to
be significant. In addition SIS work condition was also
significantly different between groups (chi’ = 6.1;
df = 2; P = 0.047).

Course of psychopathology

For both women and men, the course of several indi-
cators of psychopathology differed significantly
according to “depressed” or “control” status (Table 3).
A general pattern observed in both sexes was that
the depressed subjects started with rather high scores,
which declined or remained nearly stable over time.
Controls exhibited low scores at baseline and showed
an increase over time. Differences between depressed
and control subjects at the same time point were
significant for most scores, with men showing less
significant differences at the 25-year follow-up. Gen-
erally, men’s ratings were lower than women’s.

Depressive Depressive Controls Chi*-test/Fisher's exact test
syndrome symptoms (n = 251) depressive syndrome vs.
(n=152) (n = 435) controls
n (%) N (%) n (%) Chi P df
Gender (N = 838) 233 0.000 1
Male 46 303 189 434 138 55.0
Female 106 69.7 246 56.6 13 45.0
Legal status (N = 838) 15.7 0.004 4
Single 32 21.1 122 28.0 69 275
Married 103 67.8 277 63.7 174 69.3
Separated 0 0 2 0.5 2 0.8
Divorced 9 5.9 17 3.9 3 12
Widowed 8 53 17 3.9 3 1.2
Poverty (N = 838) (evaluation 16.8 0.000 1
interviewer-rating)
None/mild 136 89.5 419 96.3 248 98.8
Moderate/severe 16 10.5 16 3.7 3 1.2
SIS income and housing conditions - NS 1
maximum severity (N = 829)
Adequate or slightly inadequate 82 56.2 245 56.7 153 61.0
Clearly inadequate/strongly inadequate 64 43.8 187 433 98 39.0
SIS work conditions or role satisfaction for - NS 1
housewives, retired and jobless (N = 548)
No or mild difficulty 50 62.5 212 75.7 130 69.1
Moderate or severe difficulty 30 37.5 68 243 58 30.9
SIS social contacts (N = 828) 83 0.004 1
No or mild difficulty 66 45.2 260 60.3 151 60.2
Moderate or severe difficulty 80 54.8 17 39.7 100 39.8
SIS leisure time (N = 829) - NS 1
No or mild difficulty 89 61.0 308 713 175 69.7
Moderate or severe difficulty 57 39.0 124 28.7 76 30.3

NS not significant; “—" not applicable
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Table 4 Prevalence (12 months) of psychiatric disorders at 25-year follow-up

Females Males
Depressive  Controls Chi® OR Cl 95% Depressive  Controls Cchi* OR  C 95%
syndrome (N = 113) syndrome (N = 138)
(N = 106) (N = 46)
n (%) n (%) n (%) n (%)
Organic, including symptomatic 10 (9.4%) 7 (6.2%) NS NS - 0 3 (2.2%) NS NS -
psychiatric disorders
Substance use disorders® 7 (6.6%) 1 (0.9%) 5.08% 792 096-6549 7 (15.2%) 12 (8.7%) NS NS -
Alcohol abuse/dependence 3 (2.8%) 1 (0.9%) NS NS - 7 (15.2%) 11 (8.0%) NS NS -
lllegal substance abuse/dependence 1 (0.9%) 0 NS NS = 0 1 (0.7%) NS NS -
Possible psychotic disorders” 4 (3.8%) 0 4.34% - - 0 1 (0.7%) NS NS -
Any mood disorder 20 (18.9%) 7 (6.2 %) 8.13** 352 1.42-872 4 (8.7%) 6 (4.3%) NS NS -
Bipolar disorder 0 0 - - - 0 0 - - -
Unipolar depression 18 (17.0%) 4 (3.5%) 10.94** 557 1.82-17.07 4 (8.7%) 5 (3.6%) NS NS -
Dysthymia 9 (8.5%) 1 (0.9%) 7.26%* 1039 1.29-83.50 0 2 (1.4%) NS NS -
Moderate to severe mood disorders 9 (8.5%) 0 10.1%* - - 4 (8.7%) 3 (2.2%) 4.02* 429 0.92-19.92
Any anxiety disorder? 22 (20.8%) 9 (8.0%) 7.36%* 303 132-692 7 (152%) 8 (5.8%) 409* 292 1.00-8.55
Panic disorder® 4 (3.8%) 0 4.34* - 0 1 (0.7%) NS NS -
Phobia’ 18 (17.0%) 8 (7.1%) 5.13* 269  1.11-647 7 (152%) 6 (4.3%) 6.21* 395 1.25-12.44
Generalized anxiety disorder 2 (1.9%) 1 (0.9%) NS NS - 0 1 (0.7%) NS NS -
Obsessive-compulsive disorder 1 (0.9%) 0 NS NS - 0 0 - - -
Somatoform disorders? 11 (10.4%) 7 (6.2%) NS NS - 5(10.9%) 4 (2.9%) 471* 409 1.05-15.93
Pain disorder 7 (6.6%) 5 (4.4%) NS NS - 4 (8.7%) 2 (1.4%) 574* 648 1.15-36.61
Eating disorders" 0 0 - - - 0 0 - - -
Any of the above 52 (49.1%) 24 (21.2%) 18.68*** 357  1.98-6.44 16 (34.8%) 27 (19.6%) 4.46* 219 1.05-4.59

* P < 0.05 * P < 0.01, *** P < 0.001; NS not significant; “~" not applicable
OR odds ratio, Cl 95% confidence interval

Abuse or dependence (without nicotine)

bSchizophrenia and other psychotic disorders

‘Major depressive disorder, dysthymic disorder, bipolar | or bipolar Il disorders, single hypomanic episode
dAnxiety disorders including obsessive—compulsive disorders, excluding post-traumatic stress disorder

With or without Agoraphobia;

ngoraphobia without history of panic disorder, social phobia, specific phobias, anxiety disorder NOS;
9Somatization disorder, undifferentiated somatization disorder, hypochondriasis, pain disorder;
PAnorexia nervosa, atypical anorexia nervosa, bulimia nervosa, atypical bulimia nervosa

iChi*-tests no depressive syndrome versus controls, df = 1

Mental illness outcome at the 25-year follow-up

The 12-month prevalence of psychiatric disorders at
the 25-year follow-up is shown in Table 4. As ex-
pected, depressed subjects who were depressed at
wave 1 also reported more psychiatric disorders at
later time points than subjects not depressed at wave 1.

Unipolar depression was found more frequently
than dysthymia. Only for women did a depressive
syndrome at baseline increase the risk for depression
25 years later. Concerning anxiety disorders, de-
pressed subjects showed a higher risk of developing
phobias than controls in both sexes. Somatoform and
pain disorders did not develop significantly more
often in depressed women than in non-depressed
women, but did appear more often in depressed men
than in non-depressed men. An earlier depressive
syndrome may be an indicator of later psychotic
disorder for women but not for men.

Disability outcome at the 25-year follow-up

Table 5 presents data on disability and impairment at
the 25-year follow-up in both sexes separately for

subjects below and above age 45 at the baseline
assessment.

Very few differences emerged for depressed and
non-depressed men. In women, however, except for
WHODAS-II “self-care” and “life activities”, all
indicators of disability or impaired functioning
showed the same pattern. Women below age 45 who
suffered from a depressive syndrome at baseline
showed more impairment 25 years later than non-
depressed controls; these analyses showed largely
medium effect sizes. In women who were at or beyond
age 45 at baseline assessment, no significant differ-
ences emerged for depressed and non-depressed
subjects. It seems that the impairing long-term effect
of depression is balanced by higher age.

Results on the very mildly depressed group

In Table 2 a very mildly depressed group was addi-
tionally described with severity of depression lying
between the depressive syndrome and non-depressed
controls. The latter groups are the focus of this paper
and these results are described as an additional
information. Including the mildly depressed individ-



Table 5 Disability and functioning at 25-year follow-up
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Outcome at Age at baseline Females Males
25- year follow-up

Depressive  Controls t test Cohen’s  Depressive  Controls t test Cohen’s

Syndrome (N = 111) effect size syndrome (N = 136) effect size

(N = 105) (N = 45)

Mean SD Mean SD t P df d Mean SD Mean SD t P df d
WHODAS I <45 years 1.43 (0.74) 1.15 (0.26) 3.12 0.002 139 0.54 1.21 (0.34) 1.12 (0.16) 2.03 0.044 141 0.42
Total Disability Score >45 years 1.66 (0.87) 1.62 (094 - NS 73 0.04 148 (0.62) 155 (0.96) — NS 36 —0.08
(N =397) Total 1.53 (0.80) 1.27 (0.56) 2.78 0.006 214 0.38 1.27 (043) 121 (048) - NS 179 0.13
WHODAS I <45 years 1.39 (0.78) 1.12 (0.29) 2.86 0.005 139 0.49 1.15 (0.39) 1.07 (0200 — NS 141 031
Understanding and 245 years 1.56 (0.90) 1.61 (1.14) - NS 73 -0.05 117 (0.26) 154 (1.17) - NS 36 -037

Communication Score

(N = 395) Total 1.46 (0.83) 1.24 (0.65) 2.16 0.032 214 0.30 1.16 (0.36) 1.16 (0.58) — NS 179 0.00
WHODAS I <45 years 1.55 (0.89) 1.21 (0.43) 2.96 0.004 139 0.52 1.22 (0.38) 124 (039) - NS 141 —0.05
Getting around Score >45 years 210 (1.13) 194 (1.15) — NS 73 0.4 1.78 (1.10) 1.88 (1.28) - NS 36 —0.08
(N = 397) Total 1.80 (1.04) 1.40 (0.75) 3.25 0.001 214 0.44 136 (0.67) 136 (0.71) — NS 179 0.00
WHODAS I <45 years 1.16 (0.69) 1.01 (0.10)0 - NS 139 033 1.07 (0.39) 1.02 (0.099 - NS 141 024
Self care-score >45 years 137 (0.94) 149 (1.11) — NS 73 -0.12 157 (1.27) 143 (1.18) — NS 36 0.12
(N = 396) Total 1.25 (0.82) 1.14 (0.60) - NS 214 0.15 1.19 (0.72) 1.10 (0.55) - NS 179 0.15
WHODAS I <45 years 1.32 (0.81) 1.07 (0.20) 2.75 0.007 139 0.46 114 (0.56) 1.09 (0.29) - NS 141 0.3
Getting along with People ~ >45 years 138 (0.92) 146 (1.15 - NS 73 -0.08 133 (0.44) 131 (087) — NS 36 0.3
(N =392) Total 1.35 (0.86) 1.17 (0.62) - NS 214 024 1.19 (0.53) 113 (047) - NS 179 0.12
WHODAS I <45 years 1.37 (0.85) 1.18 (0.51) — NS 138 0.28 1.16 (0.41) 1.08 (0.26) — NS 127 0.27
Life activities 245 years 1.59 (0.89) 149 (098) - NS 67 0.11 1.50 (1.41) 127 (1.000 - NS 22 020
(N = 362) Total 1.46 (0.87) 1.25 (0.66) 1.97 0.051 207 0.27 123 (0.73) 1.10 (0.44) - NS 151 0.25
WHODAS I <45 years 1.61 (0.83) 1.23 (0.43) 3.55 0.001 139 0.61 1.35 (0.44) 1.20 (0.30) 2.27 0.025 141 0.44
Participation in Society >45 years 1.69 (0.87) 1.52 (0.76) — NS 73 0.0 1.50 (0.60) 1.50 (0.61) - NS 36 0.00
(N = 397) Total 1.65 (0.84) 1.31 (0.55) 3.54 0.000 214 0.48 1.38 (0.48) 1.26 (0.40) NS 179 0.28
Global Assessment of <45 years 7531 (17.74) 86.61 (9.67) 4.88 0.000 140 -0.83 80.12 (15.27) 85.65 (10.80) 235 0.020 142 —0.46
Functioning Score (0-100)  >45 years 74.28 (18.92) 78.32 (21.76) - NS 73 -0.20 81.45 (9.59) 80.59 (20.52) - NS 36  0.05
N = 399 (last 7 days) Total 74.85 (18.20) 84.54 (14.08) 4.40 0.000 215 -0.60 80.44 (14.01) 84.66 (13.34) — NS 180 —0.31
Number of somatic diagnoses <45 years 3.93 (212) 255 (2.13) 3.77 0.000 137 0.65 294 (265 232 (192) - NS 134 029
(point prevalence 7 days) >45 years 413 (2.44) 356 (197) — NS 72 0.25 455 (242) 3.2 (227) - NS 35 062
N = 386 Total 402 (226) 2.80 (2.12) 4.06 0.000 211 0.56 3.34 (2.66) 248 (201) - NS 171 039

Cohens d effect sizes: small effect (>0.15 and <0.40), medium effect (>0.40 and <0.75), large effect (>0.75)
WHODAS I, world health organization disability assessment schedule II; rating from 1 (none) to 5 (severe disability)

SD standard deviation

uals in the analyses showed that the level and course
of psychopathology did not materially differ from the
results described in Table 3 for the more extremely
defined groups. Generally, very mildly depressed
subjects scored between the other two groups with
scores being rather similar to non-depressed controls.
Prevalence rates for psychiatric disorders as listed in
Table 4 in very mildly depressed subjects also laid
between rates of non-depressed controls and indi-
viduals with depressive syndrome. Overall rate of any
disorder was 26.5% in females (49.1% in depressive
syndrome and 21.2% in controls) and 25.0% in males
(34.8% in depressive syndrome and 19.6% in con-
trols). Disability and functioning (cf. Table 5) in very
mildly depressed subjects generally also was very
similar to controls.

Discussion

The strength of our study consists in (1) the pro-
spective longitudinal approach with three cross-sec-
tional assessments, (2) a long follow-up period of
25 years, (3) a large sample size of 838 subjects with

assessments at all three cross-sections, (4) a reason-
able diagnostic uniformity, (5) the use of standard-
ized/structured interviews and self-rating scales, and
(6) a participation rate (88% at 25-years follow-up)
that is higher than commonly found in such long-
term follow-ups (70-80% [48]). This is of relevance
because subjects who refuse to participate in a follow-
up study tend to exhibit more psychiatric disorders
[15] and non-responders seem to have a strong ten-
dency to distort the results in psychiatric population
studies [20].

There are some limitations to our study: (1) Due to
the long interval of 20 years between the second and
third assessments, we may have missed some relevant
information. Similarly, no information is available on
the 390 individuals who died between the original
survey and the third investigation. (2) As our sample
was followed over 25 years, our study participants
grew older and were no longer representative of the
general population of present Upper Bavaria. A co-
hort which was originally selected to be representative
of a population may develop in another direction than
the population at large with respect to socio-economic
stratum or other demographic characteristics [44]. (3)
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The sample investigated in the 2000s was an ageing
cohort. An under-estimation of prevalence of psy-
chiatric disorders may derive from the fact that data
could be gathered for surviving subjects only. Some
studies found evidence for an elevated mortality risk
in depressive subjects [38, 47, 54]. Potentially, cases
were lost to follow-up because they had died before
the assessment in the 2000s. (4) Nettelbladt et al. [44]
discussed that interrater reliability over long time
periods is difficult to achieve, as field workers in later
waves may focus on other aspects and have different
concepts and thresholds for establishing a “case” even
when the same diagnostic system is applied. Similarly,
Murphy et al. [43] reported that the concepts people
form of psychiatric symptoms also change over time;
this cannot be ruled out for our procedures. We found
an interrater reliability of kappa 0.83 for the SPI be-
tween wave 2 and wave 3. Our finding of no signifi-
cant changes in depressive syndrome between wave 2
and wave 3 probably confirms that assessment criteria
at both waves were the same. (5) Our definition of
depressive syndrome did not meet DSM-III or DSM-
IV criteria but rather describes a sub-threshold
depressive disorder.

Including an additional group of individuals who
endorsed some items on depression but did not
qualify for our definition of depressive syndrome did
not materially change the findings of our study. These
very mildly depressed individuals were more similar
to non-depressed controls than to individuals with
depressive syndrome. However, care should be taken
to pay attention to even small indications of depres-
sion as very mildly depressed subjects showed slightly
higher but non-significantly different psychopathol-
ogy compared to non-depressed controls.

The 7-day point prevalence of depression as de-
fined here was higher (18.1%) than that reported by
other epidemiological studies, with rates for affective
disorders varying from approximately 0.8% [22] to
about 10.3% in the National Comorbidy Survey [26].
These studies, however, mostly reported prevalence
rates for a more severe depression based on DSM-
criteria for major depressive episode. Our findings,
which are based on more broadly defined criteria, still
virtually confirm the lifetime prevalence rates for
depressive syndrome of 16% reported by Chen et al.
[7] for the 13-year follow-up in the Baltimore Epide-
miologic Catchment Area Study. Judd et al. [23] de-
fined sub-syndromal depressive symptoms in the ECA
Study as at least two or more current depressive
symptoms, present for most or all of the time, lasting
for at least 2 weeks, in individuals who did not meet
criteria for major depression or dysthymia, and re-
ported a rate of 11.8% of depressive syndromes.

One important research question is whether there
are changes in the prevalence of depression over de-
fined time periods. In our prospective study, using the
same assessment methods at all three time points,
there was a slight decrease in prevalence of our three

indicators for depression from wave 1 to wave 2.
There was stability in prevalence over the 20-year
time interval from wave 2 to wave 3. This finding of
relatively stable rates over time were confirmed by
other prospective longitudinal epidemiologic studies
such as the Baltimore ECA Study [13] the Lundby
Study [35], the Stirling County Study [41], and the
Zurich Study [4, 36]. Murphy et al. [41] reported a
stable overall rate of depression (+5%) over the per-
iod from 1952 to 1992. These data are consistent with
the Zurich Study of young adults: data showed a
considerable tendency for individuals to meet criteria
for multiple depressive subtypes over a 15-year period
[4]. The persistence of subthreshold-level depression
from early to mid-adulthood thus has been demon-
strated [36]. The Baltimore Epidemiologic Catchment
Area 23-year follow-up [13] found only slight varia-
tions in the prevalence of depression (2.8% in 1981;
2.4% in 1993; 2.7% in 2004).

There is some, albeit weak, evidence during the
early phase of the Lundby Study (a prospective
community study in Sweden) of increasing depression
rates over time. In the 25-year follow-up of a complete
sample from a geographically defined area in Sweden
(“Lundby Study” [19]), the annual incidence of
depressive disorder increased from the period of
1947-1957 to the period of 1957-1972. Hagnell et al.
[19] calculated standardized age and sex incidence
rates for each 5-year period as well as the cumulative
probabilities of ever developing a depressive illness
up to age 80. A tenfold increase in the risk of
depression was found for the young adult group (aged
20-39 years) from 1957 until 1972 as compared with
the period from 1947 to 1957. Hagnell et al. [19]
suggested that we might be entering an “age of mel-
ancholy”. They speculated that the apparent increase
could be partly attributable to the growing awareness
of depression among physicians and in the general
population, to better knowledge of therapeutic op-
tions, and to a diminishing social stigma of mental
illness. Murphy et al. [43] argued that the difference
in research results may be due to the methods used.
In the early Lundby approach, psychiatrists inter-
viewed the subjects without a structured or stan-
dardized interview. The validity of the psychiatric
diagnoses can therefore be questioned, particularly
regarding their sensitivity to short-lived episodes. A
very recent re-analysis of data from the Lundby Study
[35] demonstrated that the recurrence rates of
depression were similar in the time periods before
and after 1972. Thus, Mattison et al. [35] suggested
that the course of depressive disorder had not chan-
ged markedly in the later period (1997) in the Lundby
study.

Results of the more recent prospective community
EDSP Study by Wittchen and Perkonigg [59] found a
two-fold increase of depressive disorders for adoles-
cents and young adults in Germany in the 4-year time
period from 1994/1995 to 1998/1999. Both studies



were carried out in Germany and covered the 1990s.
However, subjects in our sample in 1994 were adults
(age 33+) while the EDSP Study participants at that
time were adolescents aged 14-15 years. Thus, their
data supplement ours and point to a critical age was
the prevalence of psychiatric disorders may (tempo-
rarily) increase.

Another type of study uses the assessments of
independent samples at two or more different time
points. For example, the National Comorbidity
(Replication) Survey conducted assessments roughly
a decade apart and reported data on a comparison of
the original sample of the 1990-1992 National
Comorbidity Survey (NCS [26]) with a new sample of
the 2001-2002 National Comorbidity Survey Repli-
cation (NCS-R [18]): the prevalence of current major
depressive disorder decreased from 10.1 to 8.7%.
However, because the two surveys used different
diagnostic criteria and assessment methods, the two
studies’ prevalence rates were not directly compara-
ble, so that the change over time could not be assessed
reliably [9]. Data from two large cross-sectional sur-
veys of representative samples of the U.S. population
(NLAES; NESARC) conducted 10 years apart showed
that rates of major depression rose markedly over the
past decade [9]. From 1991-1992 to 2001-2002, the
prevalence of major depression among US adults in-
creased from 3.33 to 7.06%. These results are not
consistent with the stable rates found in prospective
studies. Differences in findings may be due to the fact
that results of the Baltimore ECA Study, Stirling
County Study, Lundby Study and UBS Study are
based on “survivors” (disregarding attrition due to
death and other causes) with repeated assessments of
the same population, whereas Compton et al. [9]
compared two different age cohorts.

A third type of study is of retrospective nature and
assesses subjects once by asking them questions about
their psychopathology during years or even decades
previous to the assessment. Some studies with this
type of design indicated that prevalence rates of
depression have dramatically increased throughout
the twentieth century in the United States [26, 30, 34].
However, methodological concerns about the reli-
ability of reporting symptoms of depression and other
psychopathology precisely for past decades have cast
some doubt on the validity of these findings [42, 49].

One aspect of our research question about the sta-
bility of depression over time concerns the difference
found in age cohorts and gender. In our study, no
effect of time and age cohort was found for the prev-
alence of depressive syndromes, except for a slight
decrease of the prevalence of depressive syndromes
from wave 1 to wave 3 in women aged 35-74 years. No
such effect was found for male respondents. Our
finding confirmed results of other prospective com-
munity studies such as the Midtown Manhattan study
[52] and the Finnish UKKI Study [33]. Using no spe-
cific diagnostic classification system, Srole [52] found
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a higher percentage of impairment in the 40-59 year
old age group in 1954 (22.4%) than in 1974 (13.7%).
Later, Lehtinen et al. [33] reported that in the same
Finnish age groups, prevalence of psychopathology in
later phases of the study was lower than in earlier
phases. Especially, prevalence of “neuroses” in the
youngest birth cohort (born 1945-1954) was only half
as high as the rate in the cohort born 10 years earlier.
The authors hypothesized that the cohort born after
the Second World War may have been mentally
healthier than the older cohorts.

These findings are in conflict with studies in the
USA [9, 13], Canada (Stirling County; [43]), and
Sweden [19]. For gender and age distribution, Mur-
phy et al. [43] found that study year and age inter-
acted significantly with regard to depression, resulting
in a higher rate among younger women in 1992 than
in 1952 and 1970. The rates of depression in men
remained very similar over time both overall and in
terms of age distribution. The point prevalence rate
among women younger than 45 years was about twice
(8.2%) what it had been for women of similar age in
the two earlier cross-sections (4.8, 3.2%). Murphy
et al. [43] concluded that the evidence about depres-
sion among younger women may be seen as a “birth
cohort effect”. All women in our youngest female
sample (35-54 years) were born after World War II
and were of similar age, in contrast to the women
under 45 years of age in the 1992 Stirling County
sample. However, we could not find a rise in
depression in this age group. Differences may be ex-
plained by the longer follow-up interval of 40 years in
the Stirling county study. In addition, definition of
depression in the Stirling county study included dif-
ferent depression symptoms assessed for a duration
of one month, such as poor spirits, many ailments,
early morning fatigue, apprehension about suffering a
nervous breakdown, not working very much. This
definition is, however, quite different from our
depressive syndrome criterion.

Similar to the Stirling County Study findings and
the Baltimore ECA follow-up [13] our study reports a
higher prevalence of depression among those aged
30-44 compared to younger and older age groups.
Eaton et al. [13], using slightly differing definitions of
depression, reported rising 12-month prevalence rates
of depressive disorders for females aged 30-44 be-
tween 1981 (6.3%), 1993 (5.1%), and 2004 (11.0%).
The prevalence of depression in males was found to
be stable or even declining over this period in each
age group. The Canadian study (1970-1992) and the
ECA study (1993-2004) took place in chronologically
adjacent time periods, which means that the younger
females in the Baltimore cohort would be middle
aged. Thus, the rise in rate of depression was found to
be consistent between these North American samples
[13]. Eaton et al. [13] suggested that the chronicity of
depressive disorder is rising among females in late
middle age.



486

In contrast to the findings the Stirling County
Study in Canada and the Baltimore ECA Study,
Compton et al. [9] found no increase in prevalence of
depression specific to a particular age cohort at a
particular point in time. They observed consistent
increases in major depression (from 3.3% in 1991/
1992 to 7.1% in 2001/2002; 12-month prevalence)
among both genders and all age and racial-ethnic
subgroups, except in Hispanic men and women. In
the Lundby study [19] the probability for depression
increased considerably among young adult men (20-
39 year group). Evidence from retrospective studies
of community samples [30] suggested an increase in
lifetime rates of major depression for their younger
age cohort, usually for those born after 1940, and a
decrease in the lifetime prevalence for the older co-
hort. Again, subjects’ imprecise recall may have been
relevant.

In summary, findings from prospective community
studies with repeated assessments of the same sample
published in the last three decades generally suggest
that there were no marked changes in the rates of
depression over longer time periods as the subjects
grew older. Based on these studies, there are no
indications that depressive syndromes generally have
dramatically increased over the past few decades.

In contrast to the studies from the US and Canada,
no rise in prevalence of depression in middle-aged
females could be found in Europe [33, 35]. One pos-
sible explanation for the rise in prevalence for females
is the increased availability and use of treatment for
depression [27], and widespread consumer adver-
tisements for anti-depressants during the last decade
in North America [5], which have increased the rec-
ognition of depression, and lowered the stigma at-
tached to reporting the disorder [13]. We conclude
that this phenomenon did not affect the German
population or other European countries to this extent,
as there is no direct advertising of antidepressants to
consumers. An expert survey in Germany [10] showed
a high public awareness of psychiatric illness in the
general population, presumably because the media
have dealt with the issue quite frequently. However, it
also seems possible that there is still more stigma
associated with depression in Germany than in the US
and that our subjects were often not that willing to
report depressive symptoms. Most probably for that
reason, our study ascertained no increasing depres-
sion rates in middle-aged women.

In our study, the presence of a baseline depressive
syndrome was associated with more severe psycho-
pathology at all three later time points, even 25 years
later, compared to “no depression”. Controlling for
age did not alter these findings. This finding is con-
firmed by other long-term studies [7, 35, 36, 39, 40,
43]. The Stirling Study, for example [39], reports a
poor outcome for 82% of depressed respondents, with
poor outcome defined in terms of increased proba-
bility to die or to suffer from a chronic or recurrent

illness. Moreover, depression and poverty tended to
be chronic [40]. In the Zurich Study [36], a remark-
ably long-term stability of anxiety and depression was
reported, and yet another one [7] found that 23% of
subjects with a depressive syndrome developed some
form of depressive disorder over the following
13 years. The Lundby Study [35] also established high
rates of recurrence for men (42%) and women (46%)
over a follow-up period of 30-39 years. As with our
subclinical level of depression in depressive syn-
drome, other studies supported the notion that the
risk for developing later major depression is high, e.g.
>30% [4], or that the outcomes of subsyndromal and
clinical levels of depression did not differ significantly
[58]. A previous depressive episode at least doubles
the risk for recurrence [25] or, more exactly, carries a
59% risk of experiencing one more depressive episode
within the two following years, with each subsequent
episode adding 16% to the risk of recurrence (NIMH
[50]).

The CIDI-interview at f; yielded no diagnosis of
bipolar disorder in the 12 months preceding the
interview. Actually, the CIDI identified no lifetime
bipolar disorder in the depressive syndrome group
and controls neither. Only in the group with very mild
depression (not qualifying for depressive syndrome)
were there three individuals with a lifetime diagnosis
of bipolar disorder. These individuals, too, had no
bipolar disorder in the 12 months preceding t;
assessment. It seems that bipolar disorder is an
exceedingly rare diagnosis in a rural population.
Possibly we may have missed bipolar cases at any
wave due to these individuals having been institu-
tionalized at the time of assessment.

Additional analyses not reported in this paper and
focusing on birth cohort by period (time point of
assessment) interaction resulted in only minor sig-
nificant findings. We concluded from these findings
that no major interaction of birth cohort and period
was present in our data.

Our finding that depressive syndrome at a younger
age is related to later rates of disability and reductions
in functioning is consistent with considerable evi-
dence from cross-sectional community and primary
care studies [1, 6, 23, 45, 57]. In the cross-national
study of the Epidemiology of Mental Disorders
(ESEMED), Alonso et al. [1] reported that dysthymia
and major depressive episode were among the five
mental disorders with the strongest impact on
WHODAS-II disability and emphasized that the re-
duced cognitive, emotional and motivational func-
tioning associated with depression affects the highest
mental capacities in human beings. Similarly, the ECA
study [23] found that subsyndromal depressive
symptoms were associated with reduced functionality,
high impairment and disability; the authors conclude
that depression constitutes a very important and
costly public health issue. Interestingly, the effect
persists even after controlling for severity of physical



disease—psychopathology such as major depression,
panic disorder, generalized anxiety disorder and
neurasthenia, was still strongly associated with in-
creased disability [45]. Strong support for the dis-
ability hypothesis of depression comes from a large
study on 11,242 outpatients (Medical Outcomes Study
[57]). Partial or full depressive syndrome led to worse
physical, social, and role functioning, worse perceived
current health, and greater bodily pain. Depressive
symptoms were uniquely associated with poor func-
tioning, and this effect was at least commensurate
with or greater than the debilitating effects of eight
major chronic medical conditions.

Our study has extended these findings by showing
that depressive symptoms from mild to clinical
severity exert a substantial impact over long time
periods in the general population. Future studies
should focus on further investigating the long-term
outcome of different depressive subtypes in the
community and on effective treatments aimed at a
better relapse prevention in order to improve the
prognosis for depression. Effective treatments need to
have a considerable effect on the long-term course of
depression and reduce the overall human and eco-
nomic burden of this chronic and recurring disorder.
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