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Objective: Building on a report about the prevalence of depression
over time, this paper examines historical trends regarding anxiety in
terms of its prevalence, its distribution by age and gender, and its
comorbidity with depression. Methods for conducting such time trend
analysis are reviewed.

Method: Representative samples of adults were selected and
interviewed in 1952, 1970, and 1992. Logistic regressions were used for
statistical analysis.

Results: Although twice as common as depression, the prevalence of
anxiety was equally stable. Anxiety was consistently and significantly
more characteristic of women than men. A re-distribution of rates in
1992 indicated that depression but not anxiety had significantly
increased among younger women (P = 0.03). Throughout the study,
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investigated to assess their relevance to this change.

Introduction

The concept of ‘an age’ has been employed to depict
how one generation may differ from another in
regard to the prevalence and incidence of psychi-
atric disorders. Pointing to increased public aware-
ness of depression during the 1970s, Klerman
speculated that ‘in contrast to the “age of anxiety*
that followed World War II, we may now be
entering an “age of melancholy” precipitated in part
by recent global events and consequent “dooms-
day** prophecies concerning nuclear warfare, over-
population, and ecological destruction’ (1, 2). For
the title of a report about increasing depression in
the Lundby Study, Hagnell and co-workers used
‘Are We Entering an Age of Melancholy? (3).
Employing ‘The Age of Anxiety? as a title, Twenge
focused on anxiety and neuroticism among young
people suggesting that ‘worry about safety, social
acceptance, and job security’ has increased (4).

approximately half of the cases of anxiety also suffered depression.
Conclusion: The relationships between anxiety and depression
remained similar over time with the exception that depression came to
resemble anxiety as a disorder to which women were significantly more
vulnerable than men. Social and historical factors should be

Jane M. Murphy, Department of Psychiatry,
Massachusetts General Hospital, Room 10028,

149 13th Street, Charlestown, MA 02129-2000, USA
E-mail: murphy.jane@mgh.harvard.edu

Accepted for publication December 9, 2003

Evidence supporting these views has come from
different perspectives. Klerman drew on two per-
spectives. One was treatment records, which sug-
gested that by 1970 psychiatrists were beginning to
see depressed patients who were younger, less
severely ill, and more commonly neurotic than
psychotic (5). The other perspective was epidemio-
logic studies of psychiatric disorders in general
populations, as illustrated in the US Epidemiolog-
ical Catchment Area (ECA) Program (6). In the
latter, lifetime prevalence rates indicated to Kler-
man and others that depression was increasing in
the form of a ‘birth cohort effect’ that was exhibited
by depression occurring at younger ages and at
higher rates among those born recently compared
with those born earlier (7-10). Birth after the World
War II has been taken as an approximate marker
for when the ‘birth cohort effect’ became noticeable.

The lifetime prevalence rates reported in the
ECA can be thought of as retrospective incidence.
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They were based on what subjects could recall
about their first experience with depression. In
contrast, the Lundby Study reported an increase of
depression by using prospective incidence. After an
initial assessment, subjects were followed over time
to identify first occurrences of depression among
those at risk.

Each of the above perspectives dealt with diag-
nosed disorders by which we mean that the case was
diagnosed by a psychiatrist, as in the Lundby
Study and in treatment studies, or that, as in the
case of the ECA, diagnostic interview methods
were used. Twenge, however, focused on symptom
levels and utilized meta-analysis of several studies.
This indicated that the mean levels of anxious
symptoms were higher among those born more
recently than those born earlier.

Thus from these different perspectives, interest
has been expressed about whether one of these two
common psychiatric disorders is replacing the
other and whether one or both are increasing.
Changes of these types, if well documented, are
important because they may give clues about
etiology that can be used to guide future research.

One of the main aims of this paper is to examine
questions about changing rates using still another
perspective, that of the current prevalence of both
depression and anxiety based on information from
three different samples of adults that were selected
from a general population in 1952, 1970, and 1992.
In this, we build on and extend an earlier article
about the current prevalence of depression (11).
While symptom levels are involved in the assess-
ment of both disorders, the evidence presented here
concerns diagnosed disorders in the sense that
diagnostic algorithms were used to identify syn-
dromes, to apply criteria for their completeness,
and to rate both duration and impairment.

By focusing on current prevalence, we show the
proportions of subjects who met the criteria for
diagnosis at the time of interview. Thus, current
prevalence does not depend on recalling when the
disorder first emerged. Unlike incidence, however,
a current prevalence rate is more influenced by
chronic than by acute disorders because it enu-
merates those conditions that persist into the
present.

In previous work on depression, we found that
the overall prevalence of depression, enumerating
together both chronic and acute disorders,
remained steady at about 5% in each of the three
samples (11). In the samples of 1952 and 1970,
women were somewhat but not significantly more
prone to depression than men. Older people,
however, were significantly more vulnerable than
younger. In 1992, a re-distribution of prevalence
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was observed. The rate among women who were
younger than 45 years was about twice what it had
been for women of similar ages in the two earlier
samples. This change was counterbalanced by
small decreases in the rates for older men and
women so that the overall prevalence remained
stable up to and including 1992. Due to the
increase among younger women, the difference in
rates comparing men and women was significant in
the 1992 sample and the ratio was close to the 2 to
1 relationship that has been found in many recent
studies (12, 13).

We interpreted the evidence about depression
among younger women in the 1992 sample as
supporting the notion of a ‘birth cohort effect’.
While recognizing the difficulty of disentangling
‘age’, ‘period’, and ‘cohort’ effects, our view is based
on the following: (i) all of the women under
45 years of age in the 1992 sample had been born
after the World War II while none of the women in
the 1952 sample and only a few in the 1970 sample
had been born that recently; (ii) the onsets of the
depressions experienced by these recently born
women did not cluster around a given year or a
given period of any 5-10 years but rather were
highly variable in terms of time of occurrence, thus
making it unlikely that onset was related to an
event at a given period in historical time; and
(iii) our study of the incidence of depression, based
on follow-up of the 1952 and 1970 samples,
indicated that women in these cohorts did not
exhibit an increase of depression as they grew older
although they had lived through the same years
following World War II as those born after the
war, thus arguing against both a period and an age
effect (14).

In addition to investigating the relationships
between depression and anxiety in terms of pre-
valence and the distribution of prevalence by
gender and age, we also assess the degree to
which the two disorders co-occurred. Thus,
another main aim in this paper is to investigate
whether there were changes over time in the
affiliation of the two disorders. In recent years,
considerable attention has been drawn to high
levels of comorbidity among psychiatric disorders
(15-19). The association between depression and
anxiety, especially generalized anxiety, has aroused
not only interest but also controversy. Some
investigators emphasize that generalized anxiety
and depression are distinct disorders and that,
when they co-occur, they illustrate comorbidity
(20-23). Others stress the difficulty of distinguish-
ing between them (24-26). Still others suggest that
generalized anxiety is best thought of as ‘a
prodromal, incomplete, or residual manifestation



of other psychiatric disorders’ (27). These questions
about the overlap between the two syndromes are
pertinent to interpreting the nature of their rela-
tionship.

While there is interest in whether the passage of
time has changed the relationships explored in this
paper, there are several difficulties posed by the
very fact that time goes by. Diagnostic criteria and
the methods of applying them may change as may
also the levels of public and private recognition of
information to which criteria need to be applied
(28). Our experiences over the 40-year span of the
study suggest that an important problem has to do
with changes in the words people use to describe
psychiatric phenomena. Because of this, we devel-
oped a strategy that accounts for vernacular
changes and employed it in our analysis of the
prevalence of depression. In this paper, we test the
appropriateness of the strategy for analyzing anxi-
ety.

Aims of the study

1. A methodologic aim is to evaluate a strategy for
studying time trends in anxiety by comparing
the results to those for depression.

2. An aim regarding comorbidity is to investigate
the overlap between the syndromes to see if
changes occurred over time and if the evidence
contributes to an understanding of whether
the relationship is one between two distinct
disorders or, alternatively, of anxiety being an
‘incomplete’ disorder.

3. An aim relevant to prevalence is to see whether
anxiety increased or decreased while depression
remained stable.

4. An aim relevant to distribution is to find out if
there were changes over time in the way anxiety
was associated with age and gender that paral-
leled the ‘birth cohort effect” observed for
depression among women.

Material and methods
Site

Data for this report have been gathered in an area
of Canada that was given the pseudonym of
‘Stirling County’ to protect identity. The site is
located on the eastern side of the Gulf of Maine, has
a population that has consistently numbered about
20 000, and was typically rural at the beginning of
the investigation (29-31). Over the years, major
changes have occurred. Primary industries have
declined while service and information industries
have grown. Women have become a large part of
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the labor force, educational levels have risen, health
care has undergone a transition from private
practice to national insurance, the standard of
living has gone up, the media and travel have
widened knowledge, racial tension has increased as
has also the use of drugs and attendant criminal
activity. Family size has decreased and the bonds of
marriage, religion, and community have weakened.
While not itself urbanized in the sense of being
densely populated, the area has undergone most of
the changes that characterize industrial societies
generally (11, 32, 33).

In terms of psychiatric characteristics, we have
compared the population of Stirling County to
other North American populations using a
common methodology. For the collection of data
carried out in the 1990s, we used not only our own
interview schedule but also the depression portions
of the Diagnostic Interview Schedule (DIS), the
instrument that had been used in the ECA (34).
This means it was possible to compare our findings
about Major Depressive Episodes, as defined in the
third revision of the American Diagnostic and
Statistical Manual (DSM-III), with those in the
ECA and the Edmonton Psychiatric Epidemiologic
Study (35-39). The 1-month rates were nearly the
same (Stirling 2.6%, ECA 2.2% and Edmonton
2.3%) and the lifetime rates were very similar (7.9,
6.3, and 8.6%) (11).

Thus, we interpret that both the psychiatric and
social features of the population are like those
found in many other places, especially those in
North America and other industrialized areas.

Design of study and samples

Two longitudinal approaches have been employed:
(1) successive samples of the population have been
surveyed in order to estimate trends in prevalence
(11, 32); and (ii) follow-up with individuals of
previous samples has been conducted in order to
investigate incidence, precursors, course, and out-
come (14, 40-43). This dual approach was
employed so as to provide, across a period of
40 years, follow-up information on the population
as a whole as well as on the individuals who
compose it. In this article, we focus on following the
population by means of repeated cross-sectional
surveys. Following individuals over time is, how-
ever, a more common strategy in psychiatric
epidemiology. Aside from the Stirling Study,
another example of the design of successive sam-
ples of a population is the comparison of the
original sample of the US National Comorbidity
Survey carried out in 1992 with a new sample in
2002 (44).
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In this report, the three samples of adults that
provided information for estimates of prevalence
consisted of 1003 persons for 1952, 1201 for 1970,
and 1396 for 1992 (Table 1). The procedures of
sampling have involved the creation and updating of
enlarged aerial maps showing residential houses and
aresearch census of the adults living in them (11, 30,
32). Of the 100 communities, five have consistently
been over-sampled because they illustrate marked
contrast in regard to social and economic resources.
The sampling ratio changed over time, primarily to
achieve progressively larger samples.

For the 1952 sample, only heads of households
(‘main breadwinner’ for men and ‘main preparator
of food’ for women) were selected but subsequently
the sampling frame focused on all adults 18 years
of age and older. The change to all adults was
made for purposes of comparability to other
studies. For time comparisons within the Stirling
Study, we investigated the effect of household
position and found that it had minimal influence
on rates of psychiatric disorders (11, 32). Thus the
two recent samples as presented here were not
restricted to household heads.

In 1952, households were preselected as every
nth house located on the maps; and subjects were
selected by interviewers alternating between male
and female heads. In 1970, subjects were preselect-
ed by hand from an updated census. In 1992,
subjects were preselected by computer from an
updated census. Examination of the samples has
indicated that, with the exception of a higher
completion rate among women compared with
men, the demographic features of the population
as a whole are proportionately represented.

In this paper, we use the age categories of <45
and 45+ because they give large enough numbers
to provide stable rates and because recent epide-

Table 1. Data-completeness, gender and age for three samples™

miologic studies suggest that this division is
relevant to some of the most important differences
between younger and older subjects (6).

Collection of data

Subjects have been interviewed in their homes by
lay interviewers trained in the administration of a
structured interview schedule. The subjects were
informed about the purpose of the research and
gave consent to be interviewed. The procedures for
informed consent have been approved by govern-
ment and academic committees for ethical research
in both the US and Canada.

The interview schedule concerns general health,
depression, anxiety, and impairment in everyday
functioning. It also covers a number of variables
about social conditions and life experiences. The
core of the schedule has not been altered over the
years.

Because the information gathered by means of
interviews with subjects was limited to depression
and anxiety, interviews with the general physicians
of the county have been conducted so as to compile
a more adequate base for estimating the prevalence
of all types of psychiatric disorders (45). These
interviews were carried out by psychiatrists and
they focused on descriptions of symptoms that are
of concern in a psychiatric work-up as well as the
medical histories of the sample members. In this
report, we deal almost exclusively with data about
depression and anxiety as gathered in the inter-
views with subjects.

Depression and anxiety

In 1948 when we began preparing for the Stirling
County Study, most of what was known about the

Year of sample selection

1952 1970 1992
Female Male Female Male Female Male
Age (years)
<45, n (%) 284 (51.9) 197 (43.2) 276 (45.7) 247 (41.4) 333 (43.9) 280 (43.9)
245, n (%) 263 (48.1) 259 (56.8) 328 (54.3) 350 (58.6) 425 (56.1) 358 (56.1)
Total 547 (100) 456 (100) 604 (100) 597 (100) 758 (100) 638 (100)
Number selected 1098 1369 1618
Complete interviews 1003 1201 1396
Completion rates 91% 88% 86%

* All members of the 1952 and 1970 samples were followed up at later points in time. A few gave slightly different information about their ages in subsequent interviews. For
those who died, information about age on the death certificates did not always agree perfectly with what was given in the interviews. Such discrepancies have been resolved.
Although this report does not include any follow-up information, the resolution of discrepancies means that the ages shown in this table differ somewhat from those given in
previous publications. The resolutions had very little effect on the findings, usually no more than a small portion of a percentage point. There were no changes in the statistical

findings due to these resolutions.
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epidemiology of psychiatric disorders was based on
treatment records and studies in clinic settings
where diagnoses were provided by psychiatrists.
While the World War II had emphasized the
importance of learning about the amount and
kinds of psychiatric disorders found in a general
population, there was little experience in conduct-
ing psychiatric epidemiologic investigations among
community residents. One model for such investi-
gation was provided in the Swedish Lundby Study
that had been started in 1947. It involved having a
group of psychiatrists trained in the same univer-
sity examine all members of a population of 2500
including not only adults but also infants and
children (46-48). In planning the Stirling County
Study with its population of 20 000, we realized
that cost and logistics would make a psychiatric
examination of each member of the population
impossible. Further, the training of psychiatrists in
North America was sufficiently diverse that the
examinations would not necessarily result in com-
parable and reliable diagnosis about each subject.
Nor was the field of child psychiatry sufficiently
well developed at that time to make it practical to
include those younger than 18.

The World War II had, however, provided
reason for researchers in the US and UK to
develop systematic inventories of questions that
could be administered to large numbers of service
personnel, albeit mainly male personnel (49-51). It
seemed wise, therefore, to draw on the war
experiences in this regard, and we conducted an
advance study concerned with choosing appropri-
ate questions for a general population that would
include men and women of a broad age range (52).

The questions about depression and anxiety that
came to constitute the core of our interview
schedule were selected empirically from a large
battery of questions mainly taken from the inven-
tories developed during World War II. These were
administered to a group of 78 patients diagnosed as
suffering from what was then called a ‘psychoneu-
rotic disorder’ and a sample of 559 community
subjects selected as essentially healthy. The com-
munity work was carried out in a geographic area
that was similar to although separate from Stirling
County so as to avoid the need to study two fairly
large samples at the same time in the main study
site. The selected questions were those that dis-
criminated between the patients and community
residents at statistically significant levels. As part
of this preparatory study, an evaluation of validity
was carried out by a psychiatrist who was blind to
the question responses and who conducted face-to-
face assessments of a subsample of community
subjects in order to record whether he believed the
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subject to be a ‘psychiatric case’ or not. He was not
asked to assign a diagnosis but rather simply to
indicate if he thought that the person suffered from
some kind of psychiatric disorder. The results can
be summarized as indicating that an appropriate
threshold score gave 83% sensitivity and 76%
specificity (Table 2).

A point of interest is that the inventories from
which our questions were selected did not include a
direct question about depressed mood although
they covered most of the associated symptoms of
depression. The absence of a question about
lowered mood seems to have followed from the
fact that, compared with anxiety, depression was
conceived to be less common, more serious, and
often psychotic in its features. Nevertheless, we
believed it essential to have a question about
dysphoria, and we therefore added to our schedule
a question about being in ‘poor spirits’.

For the analysis of the physician and subject
information from the 1952 sample, as given in the
first reports of the Stirling Study, the responses to
these questions were read by psychiatrists who
provided case identification and diagnosis (31).
Recognizing the importance of assessing the data
in a systematic and reliable way, a procedure was
developed that can be called a human psychiatric
evaluation. The cardinal feature of this procedure
was for the psychiatrists to set aside theoretical
formulations and to focus on the symptomatic
patterning of the phenomena reported by the
subjects. To this end, the psychiatrists’ decisions
were made according to descriptions of the syn-
dromes and guidelines that required a rating of
judgmental confidence (in the sense of ‘doubt’ to
‘certainty’) that a psychiatric syndrome was mani-
fest in the interview record. Ratings for duration
and impairment were also required. At least two
psychiatrists independently read each protocol and
then met to achieve a series of ratings representing
consensus. Inter-rater reliability varied according
to diagnosis but in overall terms was quite high.
Nevertheless, the consensus ratings were used to
report findings (31).

In the mid-1960s, we carried out another inves-
tigation of validity, this time in Stirling County,
where a subsample was visited in their homes by
psychiatrists (53-55). The psychiatrists conducted
clinical interviews but were trained to gather the
data so that they could record the results in terms
of confidence that a psychiatric syndrome was in
evidence, duration, and impairment. The survey
data about the subsample included the subject’s
responses to the interview as well as reports from
usually two general physicians about the subject.
Again the task of the psychiatrists was to make a
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Table 3. Components and algorithms used in two versions of DPAX

Anxiety and depression

Depression

Anxiety

Components DPAX-1*

DPAX-2* DPAX-1* DPAX-2*

Essential features Poor spirits

Associated symptoms Trouble sleeping
Loss of appetite
Food tasteless
Many ailments
Tired mornings

Orienting feature} Apprehension about nervous
breakdown
Impairment in everyday functioning8 Going easy on work

Duration At least 1 month

Poor spirits

Low/hopeless

Wonder things worthwhile
Trouble sleeping

Tired mornings

Loss of appetite

Food tasteless

Many ailments

Weak all over

Things do not turn out

Apprehension about nervous
breakdown

Cannot get going

Not healthy to do things

At least 1 month

Frightening dreams Frightening dreams

Palpitations Frightened not know why
Trembling Nervousness

Sweating Sweating

Paraesthesia Paraesthesia

Cold sweats Cold sweats

Sick headaches
Upset stomach
Bad taste in mouth

Sick headaches

Upset stomach

Bad taste in mouth

Palpitations

Trembling

Apprehension about
nervous breakdown

Cannot get going

Not healthy to do things

At least 1 month

Apprehension about nervous
breakdown
Going easy on work

At least 1 month

* DPAX-1 and DPAX-2: original and revised versions of a diagnostic algorithm named Depression and Anxiety (DPAX).
T The associated symptoms for depression reflect disturbances of sleep, appetite, and energy as well as an extra symptom in DPAX-2 for dejection related to having things not
turn out as hoped. For DPAX-1, ‘tired mornings’ was thought of as related to energy disturbance but in DPAX-2, for which there were extra questions, ‘tired mornings’ was

thought of as related to sleep disturbance.

1 Apprehension about having a nervous breakdown played an important role in identifying subjects as having a depression or anxiety disorder. It did not, however, help

differentiate between the two disorders.

8§ For DPAX-2, supplements were asked of those subjects who responded positively to the essential feature questions. The supplements included questions about impairment
associated with the disorder whose essential feature led to the supplement. These questions concerned staying away from work, staying in bed, going to the hospital,
experiencing problems in the family or in social activities. All the questions shown in the table were asked of all subjects.

judgment about whether the subject suffered from
a psychiatric disorder (was a ‘psychiatric case’)
rather than determining what kind of disorder was
manifest (53). In addition, however, the psychia-
trists needed to make a decision as to whether or
not the person was impaired in everyday function-
ing. The results indicated that the survey data had
very good values for ‘psychiatric caseness’ but
somewhat less adequate values for impairment
(Table 2). The latter finding emphasized that we
needed to improve the types of questions asked
about how the person was getting along in family,
work, and community settings.

Subsequently a computerized algorithm was
designed for making the same kinds of diagnoses
based only on the responses given by subjects in the
face-to-face interviews (56). The algorithm was
named Depression and Anxiety (DPAX) and it laid
out steps for identifying the ‘essential features’ of
these disorders, monitoring the completeness of the
syndromes as indicated in ‘associated symptoms’,
establishing that the syndromes persisted over a
minimum duration, and assessing the degree to
which they interfered with everyday functioning.
The task of reproducing the psychiatrists’ judg-
ments made it clear that not only had the psychi-
atrists given special weight to the ‘essential
features’ that distinguish the sadness of depression
from the fearfulness of anxiety but also to positive

responses to a question about feeling that one
might have a ‘nervous breakdown’. Responses to
this question did not distinguish between depres-
sion and anxiety, although they played a somewhat
stronger role in the replication of anxiety than
depression. The computer program reproduced the
psychiatrists’ ratings with sensitivity of 92% and
specificity of 98%. This level of replication was
possible due to the explicit guidelines employed by
the psychiatrists and to the use of the consensus
ratings as the standard. It is to be emphasized,
however, that these sensitivity and specificity
values do not reflect validity. They indicate,
rather, that the computer program reliably repro-
duced the psychiatrists’ ratings.

We suggested that the human and computerized
procedures for providing diagnoses in our study
are similar to the diagnostic algorithms spelled out
in DSM-III (57). As time went by, however, it
became clear that two versions of the DPAX
algorithm were needed (Table 3). We call the
original version DPAX-1 and the revised version
DPAX-2 (58).

The main reason for developing the revised
version was to take account of secular drift over
time in the meaning of words and the frequency
with which they are used. The longer the duration
of a period of observation, the greater the likeli-
hood that secular changes are apt to occur. In the
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nineteenth century, for example, the idiom, ‘feeling
spleeny’, based on the humoral view that melan-
choly was associated with the spleen, referred to
what today would be described as a symptom of
depression (59). If interviews carried out at that
time had failed to use the ‘spleeny’ idiom, depres-
sion might have gone undetected. Today, most
people would probably not know what ‘feeling
spleeny’ means. The idiomatic expressions used at
the present time are different as illustrated in the
common use of color, as in ‘feeling blue’ for
sadness. Further, it is very probable that still
different idioms will be used in the future, as
suggested in the fact that ‘feeling shitty’ seems to be
becoming increasingly common as a way of talking
about an emotional state that for some people
constitutes an important feature of depression. In
epidemiologic surveys, it is important to ask
questions using words and idioms that are under-
stood by a broad cross-section of the population.
We suggest, therefore, that longitudinal research
needs to be sensitive to such vernacular changes
while still maintaining as much consistency of
focus on the phenomena as possible.

A related reason for having two versions of
DPAX concerns the advantage of providing mul-
tiple words and idioms for a given type of mood or
emotion. For the ‘essential feature’ step regarding
depression in DPAX-1, only one question was
available, and it was the one cast in terms of ‘poor
spirits’. In addition, the ‘impairment’ step for both
depression and anxiety was based on only one
question that used the idiom of ‘going easy’ in
reference to one’s everyday work. After the first
survey in 1952, we believed it advisable to expand
the number of questions asked about depressed
mood, anxious affect, and impairment in function-
ing. Thus we added extra questions to the protocol,
placing them after the basic core of the interview
schedule.

For the concept of dysphoria, the added ques-
tions pertained to ‘feeling low and hopeless’,
‘wondering if anything is worthwhile any more’,
and ‘feeling that things do not turn out well’. The
questions added for the ‘essential feature’ of
anxiety were ‘feeling nervous’ and ‘being frightened
without knowing why’. With the latter, it was
possible to give greater emphasis to the clinical
importance of fearfulness and nervousness in the
concept of anxiety than pertained in the original
procedures. After these questions, supplements
were added for those subjects who gave positive
evidence about the ‘essential features’. The supple-
ments allowed more specific dating of onset and
duration and covered impairment in family and
social roles as well as work.
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In order to construct a computer algorithm for
the protocol that included the new questions, we
needed human psychiatric evaluations based on
the revised protocol that included the core ques-
tions as well as the additional ones. A resource
for this was a companion study we had carried
out during the mid-1960s in New York City (60).
The expanded protocol had been used in this
study, and for its evaluation a new group of
psychiatrists was trained by the psychiatrist who
had played a central role in the design and
implementation of the procedure for the 1952
study in Stirling County and for the validity study
in the mid-1960s. The same syndrome descriptions
were used and the same guidelines were employed
for rating confidence about the presence of a
psychiatric syndrome, duration, and impairment.
As in the earlier work, consensus ratings provided
by two independent raters served as the standard
for replication. The algorithm for DPAX-2 was
found to have 89% sensitivity and 91% specificity
for reproducing that standard (57).

DPAX-1 can be applied to information gathered
throughout all years of the study; and DPAX-2 can
be applied to data collected from 1970 onward. In
reporting on depression, we showed that preval-
ence according to the original version (DPAX-1)
remained steady from 1952 to 1970 and then
declined significantly in 1992 (11). Investigating
this counter-intuitive result, we found that positive
responses to the one question about dysphoria in
DPAX-1 (‘poor spirits’) declined. However,
responses to the additional questions about dys-
phoria that were available from 1970 onward
increased.

There is considerable evidence that the idea of
‘one’s spirits being low’ was frequently used to
describe dysphoria in the past (61). It was also
widely employed by psychiatrists when conducting
a mental status examination during the period of
the 1930s through the 1960s (62, 63). However, the
descriptions of symptoms in the recent diagnostic
manuals and the newer interview schedules, such as
the DIS, the Composite International Diagnostic
Interview (CIDI), and the Clinical Interview
Schedule-Revised, do not employ ‘low spirits’ (34,
35, 64-68). Rather they use words and idioms such
as feeling ‘blue’, ‘hopeless’, ‘miserable’, ‘down in the
dumps’, and °‘blah’. They also use the word
‘depressed’ as its meaning in reference to mood
has now become well known.

We concluded, therefore, that ‘poor spirits’, like
‘melancholy’ is passing out of the common voca-
bulary. Further, we suggested that the decline in
prevalence for 1992 according to DPAX-1 was not
an accurate picture of what was occurring about



depression as a clinical entity, but rather was a
reflection of dependence on an old-fashioned idiom
for the central concept of depression (11).

As part of the collection of data conducted in
the 1990s, another assessment of validity was
made (69). This time a subsample was interviewed
by psychiatrists and clinical psychologists who
administered the Structured Clinical Interview for
Diagnosis (DSM-IIIR) (SCID) (70). Because we
had also administered the portions of the DIS
that were similar to what was covered in DPAX
(major depression, dysthymia for depression and
panic and generalized anxiety for anxiety), it was
possible to include the DIS in the evaluation of
validity. In this study, the task of the clinicians in
administering the SCID was different from what
pertained in our earlier validity investigations.
The focus was on whether or not the subject met
criteria for a diagnosis rather than whether the
subject should be thought of as a ‘psychiatric
case’.

These recent validity results were not as good as
in our earlier investigations (Table 2). They indi-
cated that agreement was better when the depres-
sion and anxiety diagnoses were aggregated
together than when each diagnosis was considered
separately. Further, agreement was better for
anxiety than for depression. Across assessments,
agreement was consistently best for the DIS,
followed next for DPAX-2, and lowest for
DPAX-1. Bearing in mind that the SCID inter-
views were conducted in the 1990s when we had
already become alert to the problem posed for
DPAX-1 by dependence on the ‘poor spirits’
question, it is to be noted that the lowest of the
sensitivity values pertained for SCID and DPAX-1
regarding depression, thus giving another bit of
evidence that ‘poor spirits’ was no longer doing a
good job of representing dysphoria.

Based on evidence that some of the DPAX
questions appeared to have become old-fashioned,
we proposed that the most adequate analysis of
time trends for our study would combine the two
versions of DPAX by utilizing DPAX-1 for 1952
and DPAX-2 for 1970 and 1992. We call this
model DPAX122 where the numbers stand for the
three study years and for the change from DPAX-
1 to DPAX-2 in 1970 and contrast it to the two
models based on using only one version. Using
the original version for all three study years is
represented by DPAX111 and using the second
version in the last two study years is represented
by DPAX022.

Justification for the DPAXI122 model as it
pertained to depression stemmed from four fac-
tors (11):

Anxiety and depression

1. DPAX-1 gave steady prevalence comparing
1952 and 1970; DPAX-2 gave steady prevalence
comparing 1970 and 1992;

2. The same results about the prevalence of
depression and its relationship to gender and
age were produced for 1970 irrespective of
which DPAX version was used;

3. The case-by-case agreement about depression
between the two versions was good in 1970 and
not as good in 1992;

4. DPAX-1 showed a decline in the prevalence of
depression in 1992 probably due to the chan-
ging vernacular about depressed mood.

These factors suggested that 1970 could be
thought of as a transitional year in which either
version could be used. In other words, essentially
the same results were produced irrespective of
which version of DPAX was used for that year.
This implied that it was after 1970 that ‘poor
spirits’ began to become obsolete. We chose
DPAX-2 for 1970 because it gave more options
for conveying information about the ‘essential
features’ and ‘impairment’ while adhering to the
same step-by-step algorithm for diagnosis. In this
paper, however, we evaluate the DPAX122 model
as it applies to anxiety by the same four points used
for depression as well as by qualitative interpret-
ation of the congruence with clinical criteria.

The interview schedule asks subjects to report
whether they experienced a given symptom ‘often’,
‘sometimes’, or ‘never’. For the components in
DPAX-1 where only one question is available, a
response of ‘often’ or ‘sometimes’ indicated that the
requirement of that particular step had been met.
Where more than one question was available, the
requirements of that step were met by a frequency-
weighted threshold score with ‘often’ being valued
as 3, ‘sometimes’ as 2, and ‘never’ as 1.

Both versions allow the calculation of current
and lifetime prevalence. In DPAX-1, time of
occurrence and duration are based on the time
the subject was impaired, and in DPAX-2 they
were based on the time when the ‘essential symp-
toms’ were experienced. While the minimum dur-
ation for both depression and anxiety is 1 month,
the actual durations tended to be much longer.
Across the study years, approximately half of all
episodes lasted longer than 5 years, with those by
DPAX-2 tending to be somewhat longer than those
by DPAX-1. Pertinent to the sequential relation-
ship between the two disorders is the fact that
anxiety usually preceded depression.

Acute and chronic depressions are not differen-
tiated in DPAX and thus the definition can
be thought of as a combination of ‘depressive
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episodes’ and ‘dysthymia’ as used in the Interna-
tional and American nomenclatures (64, 65). The
definition of anxiety approximates that for Gener-
alized Anxiety Disorder as it has traditionally been
defined (Table 3). The associated symptoms of
autonomic hyperactivity and motor tension upon
which the definition concentrates are free-floating
and are not required to appear in ‘attacks’, as in
panic disorder. Our interview schedule also does
not include questions about those anxiety disorders
that involve phobic and obsessive—compulsive
symptoms.

In our investigation of depression, we used the
hierarchical principle of diagnosis and counted all
cases of depression irrespective of whether anxiety
was also present (11). In this report, we show
prevalence in several ways. To convey the levels of
comorbidity we use bar graphs showing the
prevalence of depression alone, depression with
anxiety, and anxiety alone. In tabular form we
present prevalence rates for all anxiety, all depres-
sion, and all depression and anxiety disorders
aggregated together.

Statistical methods

For the methodologic aim of assessing the
DPAX122 model for anxiety, we used methods
designed by Fitzmaurice et al. and Horton et al.
for analyzing reports from multiple sources of
information (71-74). These methods are equivalent
to fitting simultaneously two logistic regression
equations, one using reports of depression and
anxiety from DPAX-1 and the other using similar
reports from DPAX-2. The correlation between the
two versions was accounted for in a unified
regression model using an empirical variance
estimator in a generalized estimating equation
framework (75, 76). Implemented in SAS PROC
GENMOD, these procedures allowed assessment
of the two DPAX versions in the transition year of
1970. We also calculated the kappa (k) statistic as a
measure of agreement between the two versions for
that year. In order to see the differences in results
that might obtain from using the three possible
approaches, we conducted prevalence analyses for
Model DPAX111 and Model DPAX022 as well as
the proposed Model DPAX122.

For the aims of analyzing time trends in comor-
bidity, prevalence, and distribution, standard logis-
tic regression models were employed using SAS
PROC LOGISTIC to fit models for main effects
and pairwise interactions (77). For prevalence the
main outcome variable was current anxiety (with
or without depression). The level of co-occurrence
was assessed by employing reports of co-existing
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depression as a predictor variable. Three other
predictor variables were used: year of study as a
three-level class variable (1952, 1970, and 1992),
gender, and age (<45 vs. 45+). Non-significant
interactions (P > 0.10) were removed from the
model.

To facilitate interpretability, some of the results
such as those pertinent to gender are presented as
odds ratios (OR) with 95% confidence intervals
(CD). In keeping with the fact that an international
task force has recommended that information
about the comorbidity of two disorders be presen-
ted by OR (19), we calculated OR for this purpose
as well. The findings in our study suggested,
however, that the relationships between the two
disorders could be more clearly seen by using
predicted probabilities.

Prevalence rates were standardized by the direct
method utilizing, as the external standard, official
census information about all adults residing in the
county, combining the 3 years of study (78).

A separate analysis was carried out that focused
only on prevalence among women. Observation of
our findings about depression led us to hypothesize
a ‘birth cohort effect’ among women but we did not
test it at the time. Most of the recent work on ‘birth
cohort effects’ has used survival analysis of retro-
spective incidence from a sample interviewed at
one point in time and has shown the results by
means of graphs of cumulative lifetime rates for
different cohorts (7-10). Because our data derive
from three successive samples, we used a logistic
regression model to test for an interaction between
age and year of study to see if there was an
significant increase among younger women in 1992
where both depression and anxiety were concerned.

Results

In regard to the methodologic aim of assessing
DPAX122 for anxiety using the four points devel-
oped for depression, the results were as follows:

1. Holding DPAX version constant (DPAX111
and DPAXO022), the analysis indicated that the
prevalence of anxiety did not vary significantly
by year of study in either model. The associ-
ation of depression with anxiety was highly
significant in each (with 1 d.f., chi-square values
ranging from 173.2 to 288.5; and the level of
significance was P < 0.0001 in each). The
association between being female and the
prevalence of anxiety was also significant in
each (with 1 d.f., chi-square values ranging
from 22.1 to 28.1; and the level of significance
was P < 0.0001 in each). The association



+ Disorder present — No disorder
DPAX-1 DPAX-2
Depression Depression
+ - + -
Anxi .
nxiety . 50 55 Anxiety . 69 66
- 18 1078 _ 5 1061

Unadjusted OR=54.4 Unadjusted OR=221.8

Standardized prevalence rates Standardized prevalence rates

Depression 5.3% Depression 5.4%
Anxiety 8.1% Anxiety 10.6%
Both 9.8% Both 11.0%

Fig. 1. Association of depression and anxiety comparing two
versions of DPAX among 1201 subjects interviewed in 1970.
DPAX-1 and DPAX-2: original and revised versions of a
data-gathering procedure and diagnostic algorithm named
Depression and Anxiety (DPAX). There were no significant
differences between the two versions in regard to associations
with age and gender but DPAX-2 showed a significantly higher
level of comorbidity between depression and anxiety than did
DPAX-1 (4> = 6.0, d.f. = 1, P = 0.014).

between anxiety prevalence and age was not so
clearly comparable.

2. In regard to the proposed transition year
of 1970 (Fig. 1), the simultaneous logistic
regression model indicated that there were
no significant differences between the two
versions in regard to age and gender. There
was, however, one significant difference in
that the comorbidity of depression and
anxiety was stronger in DPAX-2 than in
DPAX-1.

3. The case-by-case agreement about anxiety
between the two versions was good in 1970
(x = 0.55) and not as good in 1992 (x = 0.47).

4. Although not significant, as it had been for
depression, DPAX111 showed a decline in the

Anxiety and depression

1952

1970

1992 10
5

0

<45 <45 45+
E’ Anxiety = Depression [ Depression
alone and anxiety alone

Fig. 2. Standardized cumulative prevalence rates (per 100) for
anxiety alone, depression and anxiety, and depression alone by
gender and age for three study years.

prevalence of anxiety (8.4% in 1952, 8.1% in
1970 and 6.2% in 1992).

These results indicated that the DPAX122 model
functioned in essentially the same way for anxiety
that it had for depression. Therefore, we used the
DPAX122 model for the remainder of the analysis.

In regard to the aim of investigating the
comorbidity of the two syndromes, we found that
the presence of depression significantly influenced
the presence of anxiety but that the prevalence of
anxiety alone was consistently greater than that
for depression alone (Fig. 2). Taking into consid-
eration each age and gender category in each year,
the predicted probabilities of having anxiety for
subjects who reported depression ranged from 0.54
to 0.98. Among those who did not report depres-
sion, the probabilities ranged from 0.03 to 0.10
(Table 4). There were two significant interactions

Table 4. Estimated probability of anxiety in three
samples by age, gender, and depression status®

Year of sample selection

For subjects reporting depression

For subjects not reporting depression

1952 1970 1992 1952 1970 1992
Women
<45 0.91 0.98 0.97 0.05 0.07 0.08
45+ 0.72 0.94 091 0.07 0.09 0.10
Men
<45 0.82 0.97 0.94 0.03 0.03 0.04
45+ 0.54 0.88 0.82 0.03 0.04 0.05

* The comorbidity of the two disorders was significantly greater among younger than older subjects (2 = 7.0,
df. =1, P = 0.008). The association between the two disorders was also significantly stronger in 1970 than in 1952

(4 =74, df. =2, P= 0.024).
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Table 5. Standardized prevalence rates per 100 (standard errors) of all anxiety disorders, all depression disorders, and their aggregation by gender and age in three study

years®
Women Men All
<45 45+ Total <45 45+ Total Total
1952
All anxiety 8.7 (1.7) 126 (2.1) 10.7 (1.4) 6.0 (1.7) 6.3 (1.6) 6.1(1.2) 8.4 (0.9)
All depression 48(1.3) 75(1.7) 6.2 (1.1) 22(1.1) 6.2 (1.5) 42(0.9) 52(0.7)
Aggregated disorders 9.1(1.8) 15.0 (2.3) 12.2 (1.4) 6.0 (1.7) 79(1.7) 7.0(1.2) 9.6 (0.9)
1970
All anxiety 11.3 (2.0) 16.1 (2.1) 138 (1.4) 4.4 (1.3) 10.2 (1.7) 73 (1.1) 10.6 (0.9)
All depression 32(1.1) 8.6 (1.6) 6.0 (1.0) 33(1.2) 6.5 (1.4) 49(0.9) 5.4 (0.7)
Aggregated disorders 11.4 (2.0) 171 (2.1) 14.3 (1.5) 49 (1.4) 105 (1.7) 77 (1.1) 11.0 (1.3)
1992
All anxiety 15.9 (2.1) 136 (1.7) 147 (1.3) 5.4 (1.4) 8.8 (1.5) 7.1(1.1) 10.9 (0.9)
All depression 8.2(1.1) 6.3(1.2) 72 (1.0) 32(1.1) 53(1.2) 421(0.8) 5.7 (0.6)
Aggregated disorders 16.3 (2.1) 139(1.7) 15.1 (1.4) 58(1.5) 10.1 (1.6) 8.0 (1.1) 11.5(0.9)

* The presentation of time trends in this table makes use of the original version of the Depression and Anxiety (DPAX) algorithm for 1952 and the updated version for 1970 and
1992. The effect of study year on the prevalence of anxiety was not significant but women were significantly more likely to be diagnosed as anxious than men (OR = 2.2, 95%
Cl = 1.6-2.6). Among women, there was a significant interaction between age and study year indicating a higher rate in 1992 among younger women than in earlier years for
depression (y? = 6.7, d.f. = 2, P = 0.03) and for the aggregated rate (> = 6.0, d.f. = 2, P = 0.048) but not for anxiety. If the original version of DPAX had been used for all

years, the prevalence of anxiety would have declined, although not significantly, from 8.4 to 8.1 and to 6.2%.

regarding the affiliation between depression and
anxiety. One indicated that comorbidity was more
pronounced among younger than older people.
The other showed that the association of the two
syndromes was stronger in 1970 than in 1952, a
fact that relates to the transition from DPAX-1 to
DPAX-2.

Regarding the aim of assessing time trends in
the prevalence of anxiety, we found that the effect
of study year was not significant indicating that,
like depression, the overall rate of anxiety
remained stable over time (Table 5, Fig. 2). It
can be seen, however, that anxiety was more
common than depression. The overall prevalence
of anxiety ranged from 8.4 to 10.9% while that
for depression ranged from 5.2 to 5.7%. Due to
the high level of comorbidity, the aggregated rates
representing all subjects who suffered from either
depression and/or anxiety were quite similar to
those for all anxiety in that they ranged from 9.6
to 11.5%. The prevalence of those who suffered
from anxiety alone tended to be comparable with
those who suffered from depression with or
without anxiety.

In terms of the aim of assessing the distribution
of these disorders according to gender and age, we
found that women were consistently more than
twice as likely to be diagnosed as having an anxiety
disorder than were men while depression was not
significantly different comparing men and women
until the most recent sample (Table 5, Fig. 2).
Where men were concerned, the rates of both
anxiety and depression remained very similar over
time both in overall terms and in terms of age
distribution. In regard to the distribution of these
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disorders by age among women, we found that
study year and age interacted significantly for
depression as shown in a higher rate of depression
among younger women in 1992 than in 1952 and
1970 (P = 0.03). While anxiety followed the same
pattern to some extent, the interaction was not
significant.

Discussion

The four components of this study can be sum-
marized in the following way:

1. In regard to the methodologic aim of assessing a
time trend strategy, analysis indicated that it
functioned for anxiety about as well as it had
for depression.

2. In regard to the comorbidity of depression and
anxiety, the two disorders were found to be
strongly and steadily associated with each
other.

3. In regard to prevalence, the relationships
between depression and anxiety did not
change over time. Depression did not replace
anxiety, and both disorders exhibited
stable prevalence with the rate of anxiety
being consistently twice as high as that of
depression.

4. In regard to distribution, the prevalence of
anxiety was significantly and consistently
higher among women than among men while
it was not until 1992 that depression was similar
in this regard. The similarity was achieved
through an increase of depression among
younger women.



Methodological aim

In regard to this aim, it is worthwhile to review
some of the difficulties involved in trying to assess
the influence of the passage of time in regard to the
goals of the study and to comment on the
methodologic approaches we used to try to over-
come them (28).

During the period when the study was conduc-
ted, different schools of psychiatric thought
emerged, disappeared, or changed. The diagnostic
practices of the psychiatrists trained in these
schools also varied, with some being more orien-
ted toward psychological theory and some more
toward observation of symptoms. The discovery
and use of psychotropic drugs also affected
diagnostic practices, and responses to such med-
ications had further impact on how the disorders
were conceptualized. Public awareness of psychi-
atric disorders increased, and the words employed
in talking about them also changed. Then in the
last two decades, international effort was brought
to bear on developing agreed-upon criteria for
making psychiatric diagnosis more reliable. The
availability of such standard definitions generated
considerable research, some of which cast doubt
on the criteria, which in turn led to further re-
conceptualization. It can be asked, therefore,
whether it is possible at all to assess the influence
of the passage of time on the comorbidity,
prevalence and distribution of anxiety and depres-
sion.

One of our main strategies for overcoming the
variability involved in the different schools of
psychiatric thought was to focus on descriptive
definitions based on the symptomatic phenomena
of anxiety and depression rather than theoretical
formulations about them. We found that psychia-
trists could reach consensus under such circum-
stances although they did not agree about the
etiological factors that may be involved. Whether
subscribing to the psychodynamic orientation in
which unconscious anxiety was a fundamental
concept or to a biogenetic orientation, for example,
psychiatrists were able to agree that anxiety was
manifest when certain types of symptoms were
reported.

The fact remains, however, that the value of such
a phenomenal approach to diagnosis depends on
whether the phenomena addressed by the questions
asked refer to anxiety and depression as generally
recognized. Looking to texts of psychiatry as well
as the efforts to systematize psychiatric classifica-
tion, it seems to us that for the greater part of the
twentieth century, our descriptive definitions met
such a requirement (79-82).

Anxiety and depression

Our definition of depression as a disorder of
lowered mood associated with disturbances of
sleep, appetite and energy remains fairly well
coordinated  with  contemporary  standards
although it does not include the recently added
atypical disturbances of hypersomnia and
increased appetite and it does not explicitly include
self-deprecation and thoughts of suicide (35).

Where anxiety is concerned, our definition
resembles that for generalized anxiety disorder in
the current international classification and in
DSM-III as a disorder in which fearful apprehen-
sion is accompanied by sweating, palpitations,
trembling and other indicators of autonomic
hyperactivity and motor tension (35, 64). This
definition is, however, quite different from that in
DSM-IV (65). Recent research in the US indicated
that generalized anxiety in these traditional terms
was associated with each of the specific forms of
anxiety — panic, obsessive—compulsive, and phobic
disorders (83, 84). This suggested that if general-
ized anxiety were to be sustained as an independent
disorder, a different definition might be needed.
The new definition given in DSM-IV requires
chronic and excessive worry focused on multiple
life situations and involves such associated symp-
toms as tension, restlessness, and sleep disturbance
but it specifically excludes autonomic hyperactiv-
ity. If this new definition gains international
acceptance, a future survey using our questions
(which tend to concentrate on autonomic hyper-
activity) would not identify what by then might be
called generalized anxiety. As our goal was to
characterize the 40 years from 1952 to 1992,
however, we suggest that what we mean by
depression and anxiety was fairly well accepted
during that period.

Another approach we took to the problem of
variability in psychiatric assessment was to develop
computerized algorithms for diagnosis. Such com-
puter-implemented procedures are useful because
they are consistent and do not drift away from the
standard definition over time. They also impose on
the analysis a level of explicitness that is sometimes
difficult to achieve when diagnosis is carried out
only by human clinical assessment. Thus it is
possible to show the questions asked and the
algorithms by which the responses were analyzed
so that they can be evaluated and interpreted.

Another feature of our effort to present as
accurate an assessment of time trends as possible
was to study samples of adults selected at different
points in history and to focus on the subjects’
responses about their current clinical state at those
times. Such an approach avoids the possible
distortion involved in using recalled information
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as when time trends are based solely on studying a
sample selected at one point in time and asking
subjects to recollect their experiences with anxiety
and depression.

With the passage of time, however, changes
occur in the vernacular language employed by the
population at large for describing their feelings. To
address this issue, we developed a strategy that
involved increasing the number of questions in the
interview schedule so as to use more and updated
ways of asking about the central symptoms of
anxiety and depression. It is well known, however,
that changes in an interview schedule can produce
changes in the rates to be reported (85).

In light of this, it would have been desirable to
have constructed an interview schedule at the
beginning of the study that contained several
questions about dysphoria and apprehension and
to have been able to cast them in idioms that would
resist vernacular change. Such forecasting of the
future is, however, exceedingly difficult. As an
alternative, our approach was to add, at the
midpoint of the study, a few extra questions with
the expectation that the collection would include
words that would be understandable to people of
many different walks of life at different points in
history and to use two versions of the DPAX
algorithms seriatim over the course of study.

In evaluating the strategy of using DPAX-1 for
1952 and DPAX-2 for 1970 and 1992, our assess-
ment indicated that this approach functioned in
essentially the same way for both depression and
anxiety thus making it possible to conduct the
analysis in a unified way. The features that most
recommended the strategy were that DPAX-1 gave
stable prevalence of both disorders for 1952 and
1970 and DPAX-2 gave stable prevalence of both
disorders for 1970 and 1992, and that for the
transition year of 1970 the case-by-case agreement
between the two versions was good and the same
results about prevalence and its relationships to
age and gender were produced irrespective of
which version was employed.

Nevertheless, two aspects of the application for
anxiety differed from depression. One was that
DPAX-2 showed a higher level of comorbidity
than DPAX-1 although such comorbidity was
exceedingly strong in both versions. The other
was that secular drift in the words for anxiety was
not as clear-cut as for depression. There was no
dramatic decline in the prevalence of any of the
anxiety symptoms cataloged in DPAX-1 as there
had been for ‘poor spirits’.

We wondered if using the idioms of ‘nervous-
ness’ and ‘nervous breakdown’ might have become
outdated, but our evidence suggests that they
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continued to be useful ways for people to convey
a state of feeling that mainly seems to reflect
anxiety and, when allied with ‘breakdown’, to
convey apprehension about ability to maintain
emotional equilibrium. The proportions of the
samples that gave positive responses about ‘ner-
vous breakdown’ remained steady across the three
samples, and positive responses about ‘nervous-
ness’ increased.

Most of the recent manuals and interview
schedules use ‘nervousness’ either in regard to
anxiety specifically or to emotional problems
generally. This seems to support the view that the
idea of ‘nerves’ continues to have value in commu-
nicating about psychiatric phenomena although
the general trend of the times is toward using more
specific diagnostic terms. One can forecast, how-
ever, that there may come a time when ‘nervous-
ness’ will have disappeared from the vernacular in
the same way that melancholy, poor spirits, and
‘feeling spleeny’ seem to have become old-fash-
ioned. The CIDI, for example, uses the words
‘anxiety’ and ‘worry’ in places where other sched-
ules have traditionally used ‘nervousness’. This
suggests that like the word ‘depression’, the word
‘anxiety’ is now sufficiently well understood that it
can be used in general population surveys. It is
possible, however, that without also using ‘ner-
vousness’, contemporary research could be biassed
because of employing words that are more familiar
to educated or younger people than those who are
older or uneducated.

The response that mainly influenced the decline
of prevalence regarding anxiety according to
DPAX-1 was ‘going easy’, which like ‘poor
spirits’, had the disadvantage of being the only
question available for one of the algorithm steps.
In order to avoid having only one question for
these important steps, DPAX-2 involves a larger
number of questions than DPAX-1. Theoretically,
this could lead to a larger number of positive
responses and therefore to the possibility of
artificially higher rates. The factors that appear
to have restrained such a tendency are that: (i) the
overlap of questions between the two versions is
extensive as only one question in DPAX-1 is not
in DPAX-2 (‘going easy on work’); (ii) the added
questions concerned themes that existed in the
original; (iii) most of the questions added for
impairment were asked only of those subjects who
gave positive evidence about the ‘essential fea-
tures’; (iv) the analysis of both the original and
updated versions followed the same algorithmic
steps; and (v) the algorithms reproduce decisions
made by psychiatrists who probably equated
responses on similar themes and therefore offered



a way of balancing the number and meaning of
positive responses.

Because of concern about the validity of our
methods, we conducted three investigations in
which the survey results were assessed by compar-
ing them to decisions provided by psychiatrists.
While such an approach to validity is a common
one for epidemiologic investigations, it is generally
recognized that a perfect ‘gold standard’ does not
exist and that while the reliability of psychiatric
diagnoses has been improved by application of the
procedures spelled out in the recent classification
systems, validity is still problematic.

Our efforts to assess validity reflect methodolo-
gical changes in the field of psychiatric epidemiol-
ogy as a whole. This is illustrated in the fact that
our methods began by having the psychiatrist use
an unstructured approach leading to a decision as
to whether the subject was a ‘psychiatric case’ or
not and ended by having clinicians use the SCID
and provide specific diagnoses. The best results as
indicated by sensitivity and specificity pertained in
the study carried out in the 1960s when the survey
data included both self-report and reports by
general physicians and when the assessment did
not focus on specific diagnoses but rather on
whether the survey materials and the psychiatrists
agreed that the subject had a psychiatric disorder
of some kind. The procedures of the human
psychiatric evaluation were those reproduced by
DPAX-1. Thus the findings give credence to the
idea that DPAX-1 seemed to functioning
adequately at that point in time.

The evolution of our methods for assessing
validity involved an increasingly difficult task.
Agreement about a specific diagnosis constitutes
a more stringent test than does recognition that a
psychiatric problem exists. It seems likely that this
increased difficulty relates to the fact that the
validity evidence from the recent study is less good
than that from the earlier studies.

However, the sensitivity and specificity results
based on our use of SCID are quite comparable
with those produced in a number of other recent
studies of validity that have focused on specific
diagnoses (86—88). Our best results pertained for
the combination of anxiety and depression, fol-
lowed by anxiety, and the worst were for depres-
sion. Where depression was concerned, the lowest
sensitivity pertained for DPAX-1, the next higher
was for DPAX-2, and the highest was for the DIS.
We interpret this as offering further evidence that
DPAX-1, with its dependence upon ‘poor spirits’
was becoming outdated and thus supporting our
strategy of transitioning to DPAX-2. The better
agreement for the DIS may relate to the fact that
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its language and that of SCID are very similar, thus
adding weight to the view that the language by
which depression is identified makes a difference in
terms of such agreement. Where depression is
concerned, it is important to emphasize that each
of the three survey procedures (DPAX-1, DPAX-2,
and DIS) gave high specificity values while at the
same time giving low sensitivity. This means that it
was very rare for the clinicians using SCID to judge
that a person identified as depressed by any one of
the survey methods was not depressed. The clini-
cians accepted almost everyone identified as
depressed by the survey methods as indeed being
depressed but at the same time they identified
many subjects as depressed who had not been so
identified by the survey methods. This means either
that the survey methods underestimated the pre-
valence of depression or the SCID methods over-
estimated such prevalence. Extrapolating from the
validity results, the magnitude of the difference can
be estimated as ranging from 40% lifetime preval-
ence based on the clinicians’ assessments using
SCID to 8 or 11% lifetime prevalence for DPAX-2
and the DIS, respectively. This result was very
surprising because it has frequently been suggested
that psychiatric epidemiologic studies overestimate
prevalence by counting transient disturbances of
mood and that such inaccuracy would be demon-
strated if clinicians provided the assessments (85).

About the same time that we were carrying out
the SCID validity investigation in Stirling County,
a similar effort was conducted as part of the
Baltimore ECA Follow-up Study (89). The focus
was on depression as measured by the DIS and the
clinical standard was the World Health Organiza-
tion’s Schedules for Clinical Assessment in Neuro-
psychiatry (SCAN) (90). As in our study, the
clinical methods identified a much higher rate of
depression than did the epidemiologic methods.

Such findings raise questions about the validity
of both clinical and epidemiologic methods, per-
haps especially for depression. For example, does
the amount of attention given to depression in
recent years have something to do with why the
clinicians saw so much of it? Given such questions,
it would be helpful to study predictive validity so as
to address the question of whether one or both
types of methods tended to identify transient
aberrations of mood rather than the kinds of
chronic disorders that have often been found
characteristic of clinic patients (91).

Regarding long-term course and outcome, two
types of follow-up information from our study are
pertinent. In the validity investigation conducted in
the middle phase of our study, psychiatrists con-
tinued to visit the subjects in their homes each year
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for 5 years. Using the psychiatrists’ assessments, it
appeared that over 50% of the cases identified by
the survey methods remained ill during that period
(54). In following cases identified by DPAX-1 over
a l6-year period, the re-interview data among
survivors indicated that over 75% of those
depressed at baseline had a poor outcome in
terms of remaining chronically or recurrently
depressed or having the often comorbid anxiety
disorder become predominant (42). We also found
that depression was associated with premature
mortality, especially among men (43). Such evi-
dence has encouraged us to believe that the
phenomena identified by our survey methods are
not ephemeral disturbances but rather serious
disorders similar to those seen in psychiatric
treatment facilities. Until similar follow-up studies
can be carried out based on the clinician-recog-
nized cases of depression, it will be difficult to
resolve the questions raised by the SCAN and
SCID studies in the Baltimore-ECA and Stirling
investigations.

Aim regarding comorbidity

We found that depression and anxiety were
strongly and consistently affiliated with each
other. The pattern of association, however, was
lop-sided in that it was rare to find depression
alone but common to find anxiety alone. This
result differs from the more balanced relationship
reported in studies that have used the DIS or CIDI
(15, 19). The difference probably follows from the
way in which the questions are asked.

In the DIS and CIDI, each disorder is taken up
in a separate unit of the interview. Such units focus
on discrete ‘episodes’, the minimum duration of
which is built into the questions, as in, ‘Over your
lifetime has there ever been a 2-week period when
you felt...”, and for which care is taken to insure
that all features of the disorder were in existence
during the ‘episode’. Such emphasis on specific
periods of time reduces the likelihood that an
episode of depression will overlap with an episode
of anxiety.

In our interview, the questions about depression
and anxiety are intermixed and dating takes place
at the end when the subject is asked to give
whatever durations are personally relevant. Using
such an approach, the durations in our study are
also longer than those customarily reported in DIS
and CIDI studies (92, 93). This feature also
contributes to our finding that depression is
almost always accompanied by anxiety as long
durations are more likely to foster the co-existence
of two disorders at any one point in time than are
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discrete episodes defined in terms of a minimum
duration.

In addition to the fact that rather long durations
have been given in an initial interview with a
subject in our study, the re-interviews conducted in
follow-up investigations have also indicated con-
siderable chronicity (41, 42). It would be a mistake,
however, to interpret the durations in our study as
referring to constant states of florid illness. Our
methods do not permit refined depiction of the
fluctuations of illness that in all probability
pertain.

Notwithstanding the fact that the definition of
generalized anxiety may change in the future, we
interpret our findings about the association
between depression and anxiety as supporting the
view that anxiety as we measured it is a distinctive
disorder rather than the view that it is an incom-
plete disorder whose sole significance is as a
premonitory or residual phenomenon. In part,
this interpretation stems from the fact that, in
terms of current prevalence, anxiety alone was as
common as depression with or without anxiety.
Further, those who were diagnosed as having
anxiety alone met the same criteria for syndrome
completeness, duration, and impaired functioning
as those diagnosed as depressed. The distinctive-
ness of the affective states and physiological
concomitants that express the two disorders
should also not be ignored. The fearfulness,
sweating, trembling, palpitations that subjects
report when diagnosed as having an anxiety
disorder are different from the sadness, loss of
energy, sleep, and appetite that they report when
diagnosed as depressed. If anxiety is a distinct
disorder, its correlates should differ from those of
depression. In this regard, we found that anxiety
was more consistently and strongly a disorder of
women than was true for depression.

From the perspectives of both prevalence and
incidence, we found that anxiety usually preceded
depression, which is a sequence that has been
reported in numbers of other studies (94-98).
Further, the follow-up of the depressed men and
women identified in our first sample indicated that
men tended to remain chronically or recurrently
depressed while women were more likely to lose
depressive features and have the previously co-
morbid anxiety become dominant (99). Although
such evidence might suggest that general anxiety
was both the prodrome and postdrome of depres-
sion, even in such ‘before’ and ‘after’ occurrences,
anxiety met its own diagnostic criteria just as much
as depression met its criteria.

It has been suggested that a phenomena called
‘double depression’ is a useful way to describe the



course of chronic depression where dysthymia is
the underlying disorder with depressive episodes
superimposed on it (100). An image that charac-
terizes the sequential co-existence of anxiety and
depression in our study is one of disorders piling
up on top of each other. A typical pattern is for
anxiety to appear first and to persist. Then chronic
depression may come into existence and during its
course may exhibit several fluctuations in level of
severity. If the depression resolves, the anxiety
often continues as an impairing condition. It seems
to us that such a pattern of affiliations warrants the
view that the relationship is one of the comorbidity
of distinctive disorders.

Aim regarding prevalence

Our study did not indicate that depression replaced
anxiety nor that there was an overall increase
pertinent to either or both. On the face of it, these
findings may seem incompatible with the evidence
presented by those researchers who have used the
concepts of ‘age of melancholy’ and ‘age of
anxiety’. We suggest, however, that incongruity is
not necessarily the case.

Klerman’s use of ‘age of melancholy’ came
partly from patients who sought help through
treatment facilities (5). It is well established that
there are marked differences between ‘true’ and
‘treated’ prevalence. It is quite conceivable that
despite the steady prevalence of depression in a
general population as reported here, increasingly
large numbers of people have sought treatment for
depression, especially as such treatment has
become more available and as more practitioners
have become capable of recognizing depression.

In addition, Klerman pointed out that a change
of attention on the part of clinicians seemed to
occur. Anxiety appeared to be a more central focus
of clinical concerns in the period following World
War II, in part due to the role played by uncons-
cious anxiety in psychoanalytic theory. Depression
was more central after the antidepressant medica-
tions came into common usage around 1970.
Further, this shift in the focus of attention
seemed to be reflected in the population at large
as well as among clinicians. In our study, numer-
ous indicators pointed to increased awareness and
acknowledgement of depression. For example, our
interview schedule begins with open-ended ques-
tions about health and, during the 40-year period,
numbers of subjects have described psychiatric
illnesses in this section. In 1952, when 4% volun-
teered such conditions, only one person used the
word ‘depression” while all the others used some
variant of ‘nervous trouble’ (58). By 1992 when 9%
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described such conditions, the language used was
more specific and clinically sophisticated. By that
time ‘depression’ was the second most commonly
used word although ‘nervous trouble’ continued in
first place.

The evidence used by Twenge regarding an
increase in anxiety was based on symptom levels
(4). Focusing on symptoms per se in our study, we
pointed out that some of the pivotal questions
involved idioms that seemed to lose currency over
time but positive responses to several of the other
questions increased (58). On the whole, increase at
the level of individual symptoms was more prom-
inent than decrease, especially for symptoms of
lowered mood and nervous apprehension. This
seems to fit well with mounting evidence that
recent generations are more ‘psychologically
minded’ than their predecessors (101, 102). Chan-
ges in symptom levels are not, however, necessarily
incompatible with steady prevalence of rates of
disorder when, as in the DPAX algorithms, all the
parameters of a diagnosis are taken into account,
including clinical significance as indicated by the
duration and intensity of symptoms and their
interference with ordinary life.

Similarly, a contradiction does not necessarily
exist between a stable current prevalence rate and
an increase in incidence. This is because prevalence
may be especially influenced by long-term disor-
ders and incidence by acute or highly episodic
disorders. While there are a growing number of
long-term incidence studies (103, 104), to the best
of our knowledge the Lundby and Stirling Studies
are the only ones that have thus far been able to
assess the effect of the passage of time by compar-
ing an early follow-up study with a later one (3,
14). Despite the fact that the sites of the Lundby
and Stirling studies are quite similar, Lundby
reported an increase in depression incidence while
we reported steady rates for both the incidence and
prevalence of depression. In regard to both types of
rates, we suggest that the difference may be due to
the methods used. The Lundby approach of having
psychiatrists interview subjects may be particularly
sensitive to short-lived episodes while our methods
are more sensitive to chronic disorders.

Aim regarding distribution according to gender and age

In initiating the work on the prevalence of anxiety,
one of our interests was to learn whether there were
changes in the distribution of anxiety according to
age and gender that might resemble what we
interpreted as a ‘birth cohort effect’ among women
regarding depression. Because we had not earlier
tested the possibility of an interaction between the
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passage of time and age among women, we
included such analysis in this study. We found
that the interaction was significant for depression
and that while anxiety showed something of the
same trend it was not significant.

One of the strong findings about the prevalence
of anxiety was its being consistently higher among
women than men. The increase in depression
among younger women meant that by the end of
the study the difference between men and women
regarding depression was significant where it had
not been so earlier. In other words, we found that
depression came to resemble anxiety in this regard
rather than anxiety resembling depression in a
‘birth cohort effect’. It bears emphasis that the only
change we found in the relationships between
depression and anxiety was this one about distri-
bution in which depression began to look more like
anxiety.

We suggest that there is fairly direct congruence
between our findings about the recent increase of
depression and similar evidence from other studies.
The different perspectives offered through retro-
spective incidence, prospective incidence, and ours
through current prevalence seem to converge in
pointing to recent increases of depression, at least
among women. The studies that point in this
direction have been carried out in different parts of
the world and have used different methods. In so
far as the validity of a finding is partly gauged by
its being derived from different methods, the
accumulating evidence strengthens the likelihood
that these disorders are, indeed, gradually increas-
ing.

Incidence studies are especially useful for giving
evidence about who becomes afflicted with a
disorder and when this occurs. While incidence
studies thus give information about the onset of
disorder they do not tell us anything about the
duration of illness. Prevalence studies, however,
convey information about the persistence of the
disorder. Our findings about current prevalence
suggest that, at least for women, the factors at
work in producing the increase in depression seem
to have contributed not only to the onser but also
to the duration of depression.

Depression and anxiety, like other psychiatric
disorders, are etiologically complex with contribu-
tions from both genetics and environment. It seems
likely that the cases counted in a prevalence rate
consist of some that have more input from genetics
and others with more input from the environment.
In view of this complexity, rapid and wholesale
changes in rates are not likely to occur. We suggest
that overall steadiness of rates is in line with
etiological complexity. A gradual change, and
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perhaps especially one limited to a certain segment
of the population, also has greater credibility than
one that becomes widespread suddenly.

A change in the distribution of a disorder is
caused by something. In the present case, know-
ledge of that ‘something’ is lacking. Because the
increase in the Stirling Study impinged mainly on
women who were born after the World War 1I,
several hypotheses about alterations in the social
environment may be suggested.

It was during the World War II that women
began to enter the labor force in large numbers.
After that war, family planning became more
practical, and women began to bear smaller
numbers of children. New expectations were held
about how women should contribute to family and
society as wives, mothers, and workers. The
structures of society also began to change. Social
class as traditionally measured began to have a less
determining influence on attitudes and lifestyles
(105, 106). The strength and support of religion
and community gave way to an emphasis on the
importance of the individual (107, 108). These and
numerous other social changes may contribute to
altering the epidemiologic profile of a population,
some of which we will be able to investigate
through our database.

The overall conclusion we draw from our study
is that with one exception the relationships
between anxiety and depression remained remark-
ably similar over time. A change in a relationship,
however, is noteworthy because it may open a
window of opportunity for exploring its correlates
and possibly its causes. We interpret, therefore,
that one of the most important findings of our
investigation is that the distribution of depression
changed so that it came to resemble the distribu-
tion of anxiety as disorders to which women are
especially vulnerable, and that this vulnerability as
it pertained to depression appeared mainly among
those born after the World War II. Such evidence,
especially when laid along side other studies that
show recent increases in depression, raises ques-
tions about the possible relevance of social and
cultural changes in the environment. It seems clear
that more knowledge is needed about that ‘some-
thing’ which may relate to the increases that appear
to be occurring in several parts of the world.
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