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Background: The course of major depressive disorder is often characterized by progressing
chronicity, but whether this applies to the course of self-reported psychological distress
remains unclear. We examined whether the risk of self-reported psychological distress
becomes progressively higher the longer the history of distress and whether prolonged history
of distress modifies associations between risk markers and future distress.
Methods: Participants were British civil servants from the prospective Whitehall II cohort study
(n=7934; 31.5% women, mean age 44.5 years at baseline) followed from 1985 to 2006 with
repeat data collected in 7 study phases. Psychological distress was assessed with the 30-item
General Health Questionnaire (GHQ). Sex, socioeconomic status, marital status, ethnicity,
physical activity, alcohol consumption, smoking, and obesity were assessed as risk markers.
Results: Recurrent history of psychological distress was associated with a progressively
increasing risk of future distress in a dose-response manner. Common risk markers, such as low
socioeconomic status, non-White ethnicity, being single, and alcohol abstinence, were stronger
predictors of subsequent distress in participants with a longer history of psychological distress.
Sex differences in psychological distress attenuated with prolonged distress history.
Limitations: The participants were already adults in the beginning of the study, so we could not
assess the progressive chronicity of psychological distress from adolescence onwards.
Conclusions: These data suggest that self-reported psychological distress becomes more
persistent over time and that a longer prior exposure to psychological distress increases
sensitivity to the stressful effects of certain risk markers.

© 2010 Elsevier B.V. All rights reserved.
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1. Introduction

Major depressive disorder is characterized by a chronic
course with a high risk of recurrence and recurring episodes

predict progressively increasing risk of subsequent episodes
(American-Psychiatric-Association, 2000;Hermenset al., 2004;
Mitchell andSubramaniam,2005;Mueller et al., 1999; Solomon
et al., 2000). The initial onset of clinical depression is often
preceded by major stressful life events, but subsequent,
recurrent episodes appear to be less closely tied to such
psychosocial stressors (Monroe and Harkness, 2005; Stroud
et al., 2008). This may be due to recurrent depression acquiring
an endogenous course that becomes increasingly independent
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of environmental influences over time (stress autonomy
model). On the other hand, recurrent episodes of depression
may heighten a person's sensitivity to minor stressors of daily
life that are encounteredmore frequently thanmajor life events
(stress sensitizationmodel) (Monroe andHarkness, 2005; Post,
1992; Segal et al., 1996; Stroud, et al., 2008).

Self-reportedmental health problems are often characterized
by co-morbid symptoms of depression, anxiety and somatic
complaints (Prince et al., 2007), whichmay not always be severe
enough to meet clinical diagnostic criteria but may nevertheless
cause significant impairment (Judd et al., 2002). Subclinical
psychological distress shares some characteristics with more
severe depressive disorders (Judd, et al., 2002; Kessler et al.,
1997; Lewinsohn et al., 2000); for discussion, see (Coyne, 1994;
Flett et al., 1997; Solomon et al., 2001). However, it remains
unknown whether psychological distress is characterized by (a)
progressively increasing chronicity over time and (b) a change in
relationships with common depressogenic risk markers as a
function of prior distress.

We assessed the cumulative patterns of psychological
distress and their interactionswith common sociodemographic
and health-behavior related risk markers, including sex,
socioeconomic status (SES), marital status, ethnicity, physical
activity, smoking, alcohol consumption, and obesity. Such risk
markers may correlate with exposure to environmental
stressors or with capability of coping with such stressors and
distress in general (e.g., Hatch andDohrenwend, 2007;McLeod
and Kessler, 1990; Puhl et al., 2008), so their associations with
future psychological distress may also be modified by prior
history of recurrent distress.

2. Methods

2.1. Participants

The participants were from the Whitehall II cohort study
(Marmot and Brunner, 2005;Marmot et al., 1991). At baseline in
1985–1988, the target population was all London-based office
staff (n=10308; 6895 men, 3413 women), aged 35–55 years,
working in 20 civil service departments. Herewe used data from
all the study phases that included a measurement of psycholog-
ical distress, i.e., phases 1 (1985–1988), 2 (1989–1990), 3 (1991–
1993), 5 (1997–1999), 6 (2001), 7 (2002–2004), and8 (2006). At
each phase, we included participants who had data on all
measurements of the GHQ questionnaire up to that phase and at
the next phase (7934 participants providing a total of 35282
observations; for a detailed description of inclusion criteria, see
the statistical analysis section below). Informed Ethical approval
for the Whitehall II study was obtained from the University
College London Medical School committee on the ethics of
human research, and the participants gave informed consent.

2.2. Psychological distress

Psychological distress was assessed using the 30-item self-
administered General Health Questionnaire (GHQ; Goldberg,
1972; Goldberg et al., 1997; Huppert and Whittington, 1995;
Pevalin, 2000; Stansfeld and Marmot, 1992). The items tap into
symptoms of depressive, anxiety, neurotic, and stress-related
disorders experienced “over the past fewweeks.” Each itemwas
scored either 1 or 0 to indicate whether the symptom was

present or not (0=not at all/no more than usual, 1=rather
more than usual/muchmore than usual), and individuals with a
total score of 5 or more as GHQ ‘cases’ (GHQ=1) and those
scoring 0–4 as ‘non-cases’ (GHQ=0). This cut-off threshold was
determined to be optimal in the Whitehall II cohort, with
sensitivity of 73% and specificity of 78% against the Clinical
Interview Schedule (Stansfeld and Marmot, 1992).

2.3. Sociodemographic and behavior-related risk markers

Sociodemographic risk markers included sex, socioeco-
nomic status (SES; civil service occupational grade, 0=low,
1=intermediate, 2=high), ethnicity (0=white, 1=other),
and marital status (0=married, 1=single, 2=divorced/
separated, 3=widowed). Behavior-related measures included
physical activity (weekly hours of moderate and vigorous
physical activity summed together and divided into tertiles at
each phase, 0=low, 1=intermediate, 2=high), smoking
(0=non-smoker, 1=smoker), alcohol consumption [0=no
alcohol, 1=moderate alcohol consumption (≤14 units/week in
women and ≤21 units/week in men), 2=heavy alcohol
consumption (N14 units/week in women and N21 units/week
in men), and obesity (0=not obese, 1=obese, i.e., body mass
index ≥30; height and weight were measured in a medical
examination).

Apart from sex and ethnicity, all covariates were coded as
time-variant (reported repeatedly at each follow-up phase).
Data on BMI were available only at phases 1, 3, 5, and 7, so we
replaced missing data at phases 2 and 6 with data from the
previous phase. Data on smoking, physical activity, and alcohol
use were not available at phase 6, so missing data at these
phases were imputed from data at phase 5.

2.4. Statistical analysis

We assessed whether the cumulative score of GHQ over the
first T phases, P1, P2,…, PT (exposure) predicted the probability
of GHQ caseness at phase PT+1 (outcome). The creation of the
exposure sum-score was carried out for each study phase up to
which theparticipanthadnomissingmeasurementsof theGHQ.
For instance, a participantwith a history of GHQ caseness of 0, 1,
1, 0, [missing data, MD], 1, and 1 at phases 1, 2, 3, 5, 6, 7, and 8,
respectively,would have cumulative exposure scores of 0, 1, 2, 2,
[MD], and [MD] at phases1, 2, 3, 5, 6, and7whenpredictingGHQ
caseness at phases 2, 3, 5, 6, 7, and 8, respectively (4 person-
observations). The cumulative GHQ score ranged from 0 to 6.
There were a total 7934 participants and 35,282 (Table 1).

First we examined the change in the probability of GHQ
caseness at phase PT+1 as a function of cumulative GHQ
sum-score at phase PT and the number of measurements of the
cumulativeGHQscore (i.e., the number of studyphases) at phase
PT. This analysis was carried out by cross-tabulating the
participants by cumulative GHQ score and number of times the
cumulative GHQ scorewas available, and plotting the proportion
of GHQ cases for each group.

The association between riskmarkers and GHQ caseness was
examined in two parts. First we examined whether the risk
markers assessed at phase PT predictedGHQ score at phase PT+1

without considering the interaction between the risk markers
and the cumulative GHQ score. Next, we examined the effects
associated with the interaction term between the cumulative
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GHQ score and risk markers at phase PT in predicting GHQ
caseness at phase PT+1. These analyses indicated whether the
association between risk markers and future GHQ caseness was
dependent on cumulative history of GHQ caseness. All models
included sex, age, period effects (i.e., follow-up phase), cumula-
tive GHQ score, and the interaction between phase and
cumulative GHQ score as independent variables (data not
shown). The interaction term between study phase and
cumulative GHQ score was included to take into account the
observation that the effect of the cumulativeGHQ score on future
GHQ caseness depended on the number of available measure-
ments of the cumulative GHQ score (see below).

Statistical models were fitted using multilevel, random-
intercept logistic regression (Hu et al., 1998; Twisk, 2004) in
which each participant contributed cumulative GHQ score
observations as described above. All models were fitted using
STATA 10 statistical software (StataCorp, College Station, Texas).

3. Results

Table 1 shows the descriptive statistics for the sample. The
bottom row tabulates the number of participants with a
cumulative GHQ score included in the analyses at each phase
(data on phase PT and phase PT+1. Fig. 1 shows the probability
of being a GHQ case at phase PT+1 according to cumulative
GHQ score and number of measurements of cumulative GHQ
score available at phase PT. The probability of future GHQ
caseness increased in a dose-response manner with the
number of times a participant had previously been a GHQ
case. For example, there were 3028 participants who had 3
measurements of the cumulative GHQ available at phase 3 and
had a cumulativeGHQscore of 0 at that time. Theseparticipants
had a 10% probability of being a GHQ case at the subsequent
follow-up. In contrast, of the 466 participants with 3 measure-
ments of the cumulativeGHQbyphase 3 and a cumulativeGHQ

Table 1
Descriptive statistics for the sample.

Study phase

Phase 1 Phase 2 Phase 3 Phase 5 Phase 6 Phase 7

Age* 44.5 (6.1) 48.3 (6.1) 49.6 (6.1) 56.0 (6.0) 58.4 (6.0) 61.3 (6.0)
Sex

Male 68.5 69.4 70.9 71.1 71.3 71.5
Female 31.5 30.6 29.1 28.9 28.7 28.5

SES
Low 34.6 30.6 26.7 24.8 23.3 22.8
Intermediate 34.3 33.4 31.9 30.9 30.6 30.2
High 31.2 36.1 41.3 44.4 46.1 47.1

Marital status
Married 75.5 76.1 77.6 79.5 77.4 76.2
Single 16.0 15.2 14.3 11.9 12.9 12.9
Divorced 7.3 7.3 6.5 5.9 6.5 6.7
Widow 1.2 1.4 1.6 2.8 3.2 4.3

Ethnicity
White 91.6 91.9 93.0 93.5 93.9 94.2
Other 8.4 8.2 7.0 6.5 6.1 5.9

Physical activity
Low 28.1 30.0 32.0 32.7 32.0† 33.1
Intermediate 30.8 33.9 31.2 33.6 33.7† 33.3
High 41.1 36.1 36.8 33.7 34.3† 33.6

Alcohol consumption
None 17.6 18.6 18.1 14.9 14.6† 15.8
Moderate 67.1 66.6 66.2 61.2 61.3† 64.9
Heavy 15.3 14.8 15.8 23.9 24.1† 19.3

Smoking
Non-smoker 83.5 86.0 87.9 91.2 91.6† 89.1
Smoker 16.5 14.0 12.1 8.8 8.4† 10.9

Obesity
Not obese 93.6 94.1† 91.0 86.3 86.5† 82.2
Obese 6.4 5.9† 9.0 13.7 13.5† 17.8

GHQ case at next phase 29.5 22.1 22.1 21.5 20.0 17.6
Cumulative GHQ score

0 73.3 57.7 51.4 46.3 42.0 39.2
1 26.7 27.9 26.4 25.4 24.4 23.9
2 0.0 14.4 14.3 15.0 15.5 14.8
3 0.0 0.0 7.9 8.8 9.4 10.1
4 0.0 0.0 0.0 4.5 5.8 5.6
5 0.0 0.0 0.0 0.0 3.0 4.1
6 0.0 0.0 0.0 0.0 0.0 2.3

n (participants)‡ 7934 7090 5896 5127 4739 4496

Note: Values are percentages of participants unless otherwise noted. *Values are means (and standard deviations). †Data imputed with data from the previous
phase. ‡Values are numbers of participants. At any given phase PT participants were included in the study sample only if they had complete data for GHQ at all
phases between P1 and PT+1.
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score of 3 at that point in time, 59%were GHQ cases at the next
phase. The gradient was steeper with fewer measurement
points, which is to be expected; the ratio of high GHQ score per
measurement changes as the number of measurement points
increases. For instance, a cumulative GHQ score of 3 with 3
measurement times would indicate GHQ caseness at each
phase up to that point, while the cumulative score of 3 with 6
measurement times would indicate GHQ caseness only in half
of the follow-up phases up to that point.

Next we examined whether the risk markers assessed at
phase PT predicted GHQ caseness at phase PT+1 (Table 2,
Model 1). The probability of GHQ caseness was higher in
women, low SES groups, in single individuals, in those of
non-White ethnicity, those undertaking low levels of physical
activity, the smokers and the obese. Model 2 of Table 2 shows
the effect of each risk marker among participants with a
cumulative GHQ score of 0 (main effect) and the proportional
change in this effect associated with a one unit increase in the
cumulative GHQ score (interaction effect). The interaction
effect indicates whether the association between the risk
markers and future GHQ depended on the prior cumulative
GHQ score. For example, the main effect of sex shows that
among participants with a cumulative GHQ score of 0, women
have a 38% increased odds of becoming a GHQ case at the next
phase, compared with men. However, the significant inter-

action effect indicates that this increased odds decreases by a
factor of 0.95 for each unit increase in the cumulative GHQ
score. For participants with a cumulative GHQ score of 6, for
example, the odds ratio forwomen compared tomen of being a
GHQ case at phase 8 is only 1.01 (=1.38×(0.95)6).

There were statistically significant interactions for 5 of the
8 riskmarkers. The interaction effects of Table 2 are illustrated in
Figs. 2 and 3 which plot the estimated probabilities of being a
GHQ case for each risk marker according to the cumulative GHQ
score. Note that these lines have a slightly different shape than
the lines in Fig. 1, because in Figs. 2 and 3 the predictions are
calculated over all measurement times combined. Low SES,
non-White ethnicity, being single, and alcohol abstinence
predicted future GHQ caseness more strongly in individuals
with a longer history ofGHQcaseness than in individualswithno
such history. The nature of these GHQ history-dependent
association was similar to the main effects presented in
Model 1, with one exception: compared to being married,
divorce was associated with a lower risk of future GHQ caseness
among individuals with a high cumulative GHQ score, although
among individualswith a cumulativeGHQscoreof 0, divorcewas
associatedwith 16%higher risk of futureGHQ caseness (Model 1,
Table 2).

The opposite pattern was observed for sex, as women had a
higher risk of GHQ caseness thanmen among participants with

Table 2
Predicting the probability of GHQ caseness at study phase PT+1 by sociodemographic and behavior-related risk markers assessed at phase PT.

Model 1 Model 2

Main effect† Main effect† Interaction effect††

Sex
Male (Reference) (Reference) (Reference)
Female 1.29*** (1.21–1.37) 1.38*** (1.27–1.50) 0.95* (0.90–1.00)

SES
Low (Reference) (Reference) (Reference)
Intermediate 0.92* (0.85–0.99) 1.01 (0.91–1.12) 0.88*** (0.83–0.94)
High 0.90** (0.83–0.97) 1.04 (0.94–1.15) 0.83*** (0.79–0.89)

Marital status
Married (Reference) (Reference) (Reference)
Single 1.09* (1.01–1.18) 1.01 (0.90–1.12) 1.09* (1.01–1.16)
Divorced 0.99 (0.88–1.10) 1.16 (1.00–1.35) 0.87** (0.80–0.95)
Widow 0.97 (0.79–1.19) 1.14 (0.86–1.51) 0.92 (0.80–1.05)

Ethnicity
White (Reference) (Reference) (Reference)
Other 1.17* (1.05–1.30) 1.03 (0.90–1.19) 1.17** (1.06–1.29)

Physical activity
Low (Reference) (Reference) (Reference)
Intermediate 0.87*** (0.82–0.94) 0.93 (0.84–1.02) 0.96 (0.90–1.01)
High 0.84*** (0.78–0.90) 0.87** (0.79–0.96) 0.99 (0.93–1.05)

Alcohol consumption
None (Reference) (Reference) (Reference)
Moderate 0.94 (0.87–1.02) 1.09 (0.99–1.21) 0.87*** (0.81–0.93)
Heavy 0.91 (0.83–1.01) 1.06 (0.93–1.21) 0.88** (0.82–0.96)

Smoking
Non-smoker (Reference) (Reference) (Reference)
Smoker 1.13** (1.04–1.23) 1.13* (1.01–1.26) 1.01 (0.94–1.09)

Obesity
Not obese (Reference) (Reference) (Reference)
Obese 1.11* (1.01–1.23) 1.08 (0.95–1.24) 1.04 (0.97–1.12)

Note: ***pb .001, **pb .01, *pb .05. All models are multilevel logistic regression models fitted separately for each risk marker and adjusted for age, sex, period,
cumulative GHQ history score, and interaction effect between period and cumulative GHQhistory score.Model 1 includes onlymain effects, andmodel 2 includesmain
effects and interaction effects between risk markers and cumulative GHQ history score. †The main effect estimates show odds ratios (and 95% confidence intervals)
associated with a one unit change in the independent variable. In model 2, the main effect is shown for participants who have a cumulative GHQ score of 0.
††The interaction estimates show theproportional change in themaineffect associatedwith aunit increase in thecumulativeGHQhistory score. The interaction effects of
model 2 are illustrated in Figs. 2 and 3.

457M. Jokela et al. / Journal of Affective Disorders 130 (2011) 454–461



Author's personal copy

no or only a short history of GHQ caseness but this sex
difference was not observed among participants with a long
history of GHQ caseness. The influence of physical activity,
smoking, and obesity on the probability of being a GHQ case at
the next phase was not modified by GHQ history. When all the
statistically significant riskmarkersweremutually adjusted in a
single multivariate model, all the interaction effects remained
statistically significant with the exception of ethnicity
(OR=1.09, CI=0.98–1.22; data not shown).

3.1. Attrition analysis

To examine potential bias due to selective attrition, we
created a dichotomous variable indicating whether the partic-
ipant had data at phase PT+1 (0=data, 1=no data). We then
examined whether this probability was dependent on GHQ
caseness at phase PT and cumulative GHQ score at phase PT in
separate models, also including sex, age, and period. Increased
probability of attrition was predicted by GHQ caseness
(OR=1.14, CI=1.06–1.22, pb0.001) but not by cumulative
GHQscore (OR=1.01, CI=0.98–1.05,p=0.51), indicating that
GHQ cases were more likely than non-cases to be lost during
the follow-up. This might have led to some underestimation of
the cumulative effect of prior GHQ caseness on future risk,
because the number of participants with high GHQ scores was
lower than it would have been without selective attrition.
When the interaction effects shown in Table 2 were fitted in a
subsample with complete data at all of the study phases
(n=4496 participants, 26976 observations), the results closely
resembled the main results, with the exception of a non-

Cumulative GHQ score 
n(measures) 0 1 2 3 4 5 6

1 5813 2121
2 4088 1979 1023
3 3028 1559 843 466
4 2376 1300 770 450 231
5 1991 1156 734 444 273 141
6 1763 1074 666 454 250 185 104
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Fig. 1. Probability (P) of being a GHQ case at Phase PT+1 according to
cumulative GHQ score and number of measurements of the cumulative GHQ
score available atphasePT. Theerror bars are95% confidence intervals. The table
below the figure shows the number of observations used in the calculation of
each probability (n=7934 participants; 35,282 person-observations).
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Fig. 2.Model-predicted probability (P) of GHQ caseness at phase PT+1 as a function of sociodemographic risk markers and cumulative GHQ score at phase PT. The
error bars are 95% confidence intervals. See the interaction effects of Table 2 for statistical details. n=7934 participants, 35,282 person-observations.
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significant interaction effect for ethnicity in the complete-case
analysis (OR=1.09, CI=0.97–1.22; data not shown), suggest-
ing that the interaction effects were not substantially affected
by attrition bias.

4. Discussion

The present study has twomain findings. First, a cumulative
history of self-reported psychological distress strongly condi-
tioned the likelihood of future psychological distress, such that
recurrent distress became progressively more persistent over
time. Thus, participants who exhibited GHQ caseness at all of 5
or 6 measurement times over an observation period of two
decades had approximately an 80% probability of exhibiting
GHQ caseness 2 years later whereas the corresponding
probability was only 6% in participants with no prior distress.
These findings suggest that symptoms of self-reported psycho-
logical distress exhibit a similar progressively accumulating
pattern as that observed for episodes of major depressive
disorder in clinical samples (Solomon et al., 2000).

Second, a cumulative history of psychological distress
modified the effects of socioeconomic and behavior-related
risk markers on future distress. SES, ethnicity, marital status,
and alcohol abstinence became stronger predictors of future
GHQ caseness in participants with a longer history of GHQ
caseness, suggesting that chronic distress may render individ-
ualsmore vulnerable to riskmarkers and their correlates. This is
analogous to the process postulated by the stress sensitization
model, according to which prior episodes of depression

sensitize individuals to minor stressors of daily life (Monroe
and Harkness, 2005).

4.1. Comparison with previous studies

Most of the interaction effects between cumulative GHQ
and risk markers were in the expected directions, e.g.,
increasing risk of GHQ caseness was associated with a
combination of prior distress and low SES or ethnic minority
origin. Parental SES has been shown to predict recurrent adult
depression (Gilman et al., 2003), which is consistent with our
findings. Other studies of adult SES have found no evidence of
SES being related to risk of recurring episodes (Belsher and
Costello, 1988;Burcusaand Iacono, 2007;Gonzales et al., 1985),
but most of these studies have been carried out in relatively
small andunderpowered samples. Ethnic differences have been
little studied in relation to recurrence.

Marriage had a protective effect against accumulating
psychological distress, which was expected in light of the
health benefits of being married (Stack and Eshleman, 1998).
Perhaps surprisingly, however, prior history of GHQ caseness
predicted future GHQ caseness less strongly in divorced
participants than in married or single participants. Although
divorced individuals often have poorer health, an increasing
number of longitudinal studies show that becoming divorced
may actually increase subjective well-being – or at least
attenuate distress that has built up years before the break-up
(Andress and Brockel, 2007; Booth and Amato, 1991; Gardner
and Oswald, 2006). Our finding suggests that divorce may
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Fig. 3.Model-predicted probability (P) of GHQ caseness at phase PT+1 as a function of health-related riskmarkers and cumulative GHQ score at phase PT. The error
bars are 95% confidence intervals. See the interaction effects of Table 2 for statistical details. n=7934 participants, 35,282 person-observations.
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attenuate the association between past and future distress,
perhaps because it represents a discontinuity in a person's life.

Alcohol consumption was also protective, which is in
agreementwith a number of studies suggesting that, compared
to abstinence, moderate alcohol consumption is associated
with mental and other health benefits (Britton et al., 2004;
Goldberg, 2003; McDougall et al., 2007; O'Donnell et al., 2006;
Peele and Brodsky, 2000). In the present sample even heavy
alcohol consumption had a beneficial effect, which contrasts
with most other studies reporting an inverse J-shaped curve
between alcohol consumption and mental health (O'Donnell,
et al., 2006; Peele and Brodsky, 2000). As the participants
worked in theBritishCivil Service, it is likely that theprevalence
of problem drinking was lower in this cohort than seen in
population-based samples.

Gender exhibited the opposite pattern to other riskmarkers
discussed above; the increased risk of psychological distress in
women compared to men was observed in participants who
had no or only a short history of GHQ caseness but was absent
amongparticipantswith a chronic history of GHQcaseness. The
gender difference in depression and psychological distress is
well-established (Boughton and Street, 2007; Davis et al., 1999;
Hyde et al., 2008), but the rate of depression recurrence seems
to be equal in men and women (Burcusa and Iacono, 2007;
Luijendijk et al., 2008). Our finding implies that the gender
difference in psychological distress may diminish with increas-
ing chronicity of distress.

The effects of physical activity, smoking, and obesity were
not modified by GHQ caseness history even though these risk
markers did predict GHQ caseness in the expected manner
when examined in the absence of the interaction effect with
prior GHQ caseness. Thus, the moderating influence of prior
psychological distress on the effect of different kinds of mental
health riskmarkers included in our studywasmore apparent in
relation to sociodemographic markers than behavior-related
risk markers.

While our findings suggest similarities between clinical
depression and self-reported psychological distress, some differ-
ences between the two need to be acknowledged. First, the
recurrence of clinical depression is measured as discrete
depressive episodes. We operationalized the recurrence of
psychological distress using 6 repeated measurements collected
over a period of 19 years. As individual differences in psycholog-
ical distress exhibit moderate continuity over time, it is possible
that a cumulative measure captures different levels of latent
chronicity that become apparent with repeated measurements
rather than the causal effects (sensitization) of prior distress on
subsequent distress.

Second, the original stress autonomy and sensitization
models are concerned with major life events that can trigger
depressiveepisodes (MonroeandHarkness, 2005; Stroud, et al.,
2008). We examined common sociodemographic and behav-
ior-related health markers that are constant (sex, ethnicity) or
at least moderately stable over time (e.g., marital status,
obesity) and thereby cannot function as triggering events as
such. Someof these riskmarkersmight act asproxymeasures of
the frequency and severity with which individuals encounter
major and minor life stressors and indicate their capability to
deal with them. For example, ethnic minority status and low
SES have been related to increased exposure to stressful
environments (Hatch and Dohrenwend, 2007), which may

explain their interaction effects with psychological distress
history. They may also have independent effects mediated by
other mechanisms besides stressful life events.

4.2. Methodological considerations

A large sample size and repeatedmeasurements from7 study
phases provided uswith a strong longitudinal setting inwhich to
assess the recurrent nature of psychological distress. However,
there are limitations to this study. First, some of the missing
covariate data had to be imputed with data from the previous
study phase. This might have somewhat decreased the accuracy
of the covariate data, but it is unlikely that this had a substantial
effect as the imputation was applied only to one (for smoking,
physical activity, and alcohol consumption) or two (for body
mass index) study phases. Second, the Whitehall II sample
consists mainly of white-collar civil servants and is not
representative of the general population, which may limit the
generalizability of the results. Third, all participants were over
30 years of age at the beginning of the study, so we could not
assess the accumulation of psychological distress from adoles-
cence when symptoms of depression and anxiety often begin to
emerge (Kessler et al., 2005). Studies in younger populations are
needed to further understand the timing of cumulative effects.
Lastly, detailed data on diagnosed and treated clinical psychiatric
disorders were unavailable, so we could not assess the influence
of treatment of the recurrent course of psychological distress. At
Phase7, 3.5%of theparticipants reportedusinganti-depressiveor
anti-anxiety medication, suggesting that the prevalence of
clinical depression or anxiety in the sample was relatively low
and that treatment was unlikely to substantially bias the overall
results.

4.3. Conclusions

With the limitations of our study in mind, we conclude that
the recurrent course of self-reported psychological distress in
non-clinical populations qualitatively resembles that of recurring
episodes of major depressive disorder in patient samples. The
findings also suggest that a process similar to that postulated by
the stress sensitization model may generalize beyond major life
events, so that chronic distress heightens individuals’ sensitivity
to a range of common risk markers. These findings add evidence
to support a continuum between subclinical symptoms and
clinical disorders, and underscore the need for further research
on the course, prognosis, and recurrence of psychological
distress.
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