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An increased rate of antecedent life events is
reported in depressed subjects in both community
and hospital-based studies (Lloyd, 1980), though
the nature of the association is disputed. Brown &
Harris ( I978) have argued a causativerole for life
events in the aetiology of depression, but this view
point hasbeenopposedchiefly on the grounds that
â€˜¿�cases'in their community studies are not repre
sentative of â€˜¿�cases'seen by psychiatrists in hospital
settings. It has beenmaintained that life eventsare
more likely to give rise to distress rather than
depressiveillnessandthatexplanationsbasedonthe
former cannot be extrapolated to the latter
(Bebbington et a!, 1981). Distress is adequately
explained in terms of adversity, whilst depressive
illnessrequirestheinvocationof diseasetheories.

The above argument typifies a major difficulty in
psychiatric researchâ€”lackof precision, of con
sensusin the definition of â€˜¿�caseness',and of an
independent validation of diagnosis. However, the
dexamethasone suppression test (DST) has been
widely used as a diagnostic tool with a high
specificity for â€˜¿�endogenous'depression (Carroll,
1982; Holden, 1983). Some ofthese issues have been
examined, using data collected in a large-scale study
of neuroendocrine abnormalities in depression
(Calloway et a!, 1984). This present paper reports
on: the relationship of life events to the onset and
clinical characteristicsof depressionin the patients
under study; and the relationship of life events to
neuroendocrine change, including patient status on
the DST.

Subjects

came from a psychiatric hospital, a district general
hospital, and general practice.

Diagnosis

Clinical data was elicited using the Hamilton Rating Scale
(HAMD) (Hamilton, 1960), the Present State Examina
tion (PSE) (Wing et a!, 1974), and the Newcastle
Diagnostic Index (NDI) (Carney et a!, 1965). The HAMD
was used as a global measure of severity, while the NE
and NDI wereusedto classifythe patientsinto sub-classes
of endogenous and neurotic.

Patients with affective disorder are allocated by the
CATEGO programme to three classesâ€”D, R and N.
Whilst D and N fall respectively within the conventional
lCD classificationsof â€˜¿�Psychoticdepression'and â€˜¿�depres
sive neurosis', R does not readily conform to a particular

lCD classification. However,giventhat it is characterised
by such symptoms as retardation and pathological guilt, it
was taken to be a close enough approximation of the
symptom pattern of endogenous depression to be used as
synonomous with this classification. This strategy for
allocation of patients to diagnostic categories is similar to
that of Bebbington (1981), and classes R and D were thus
taken to be synonomous with endogenous depression. In
addition, the PSE was used to assess severity of
depression, using total scores, and to obtain syndrome
scores derived from the summed scores of symptom
groups.

Using the NDI, patients scoring 6 or greater were taken
to be â€˜¿�endogenous', whilst those with less than 6 were
taken to be â€˜¿�neurotic'(Carney et a!, 1965).

Social assessment

The instrument used was the Bedford College Life Events
and Difficulties Schedule (Brown & Harris, 1978) and was
administeredby two trainedraters(R D and S P C).Thisis
a wide-ranging, semi-structured interview, which elicits
two types of informationâ€”life events, which are discrete
stressors, and difficulties, i.e. , ongoing stressors in the
patient's life.

Events and difficulties were rated as present if they met
pre-defined inclusion criteria. Ratings were also made of
the independence,focus, and long-term contextual threat

429

Life Events, Depression and Hypothalamicâ€”Pituitaryâ€”Adrenal
Axis Function

A. J. DOLAN, S. P. CALLOWAY, P. FONAGY, F. V. A. DE SOUZA and A. WAKELING

The relationship between antecedent life events, clinical profile, and hypothalamic
pituitaryâ€”adrenalfunction was examined in 72 depressedpatients. Antecedent life
events were associated with first episodes of depression and with greater severity of
illness, but their presence did not distinguish between patients diagnosed as
endogenous or neurotic, and status on the dexamethasonesuppressiontest was not
associated with a greater or lesser likelihood of antecedent events. However, urinary
free cortisol levelswere higher in those patients with life events and difficulties.

Method

Patients were selected on the basis of Research Diagnostic
Criteria (RDC) for primary depression (Spitzer el a!,

1978). All were free of physical illness on the basis of a
physical examination, routine blood tests, and EEG. They
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ot_ bolh events and difficulties. On the basis of' these
measures, only severe events and major difficulties
(Brown & Harris, 1978) were included in the analysis of
clinicaldata. In addition, a precisedating of the eventwas
made, with particular emphasis on its temporal relation
ship to the onset of illness.

Events were included only if they occurred in the six
months prior to onset ofdepression; this was based on the
fact that previous studies have shown that events of casual
importance usually occur within six months of onset. In
examining the relationship of 24-hour urinary cortisols to
difficulties, we included the latter if they had been present
for at least one year before onset, fulfilling Brown &
Harris' criteria for â€˜¿�markeddifficulties'. This decision was
made at the pre-analytical stage of the study, in order to
obtain a reasonable sample size of patients with
difficulties.

Finally, when examining the association between
24-hour urinary free cortisol levels and life events, two
separate analyses were carried outâ€”firstly including only
events occurring in the six months prior to onset of illness,
and then a separate analysis including events in the six
months prior to investigation. This was based on the fact
that many of the patientsexperiencedlife eventsafter the
onset of their disorder. If it is hypothesisedthat hypo
thalamicâ€”pituitaryâ€”adrenal function is influenced by
stress, then there is no rationale for excluding such events.

Neuroendocrine assessment

Neuroendocrine status was assessedfor each patient in the
following manner. After a three-day acclimatisation
period, a 24-hour urine collection was taken from Il pm
on day I to 11 pm on day 2. A second 24-hour urine collec
tion was started on day 2, after the oral administration of
I mgm ofdexamethasone at II pm. On day 2, a 4pm blood
sample was taken for plasma cortisol. The two 24-hour
urine collections were assessed for pre- and post
dexamethasone urinary free cortisol (UFC) respectively.

Cortisols in plasma and urine were measured in
duplicate, using a double antibody radio-immuno-assay
method (Amerlex Cortisols RA kit). The coefficient of
variation for repeated assays was 4.4Gb. A cut-off point of
5 micrograms/dI was taken to define non-suppressors on
4 pm plasma cortisols (Carroll, 1982).

Statistics

Results were analysed utilising the chi-square, analysis of
variance (Anova), and Brownâ€”Forsythe tests (Brown &
Forsythe, 1974). The particular statistics used are
indicated in the relevant Tables. Comparisons between
groups for urinary free cortisol levels were performed
using the log of the UFC (Carroll et a!, 1976).

Results
Demographic and clinical features

Seventy-two patients met the entry criteria for the study:
28(39%) were in-patients; 43(60Â°bo)were female; six of the
out-patients and two of the in-patients were referred from
general practice for the study. The mean age of the sample
was 41.6 years; 21 (29%) of the patients were experiencing
their first episode of depression. The RDC diagnoses of
the patients were major depressive disorder (54), probable
major depressive disorder (9) and minor depressive dis
order (9). Using the PSE index of definition (Wing et a!,
1974), 70 of the 72 patients met the criteria of caseness.
The PSE classes of the patients were depressive psychosis
(6), retarded depression (33), neurotic depression (29),

anxiety neurosis (2), paranoia (1) and obsessional neurosis
(1). The mean HAMD score of the sample was 20.4

(Â±7.1). Using the NDI, half of the patients were classified
as endogenous and half as neurotic.

Overall incidence of life events and difficulties

In 39% of the patients, there was a severe life event before
onset of their illness, and in 21% of the sample there was a
major difficulty before onset (26Â°bohad a marked
difficulty, ie present for over a year before onset). Fifty
four per cent of patients had either a severe life event or
major difficulty before onset.

Clinical profile and life events/difficulties

Severity Table 1 shows a comparison of overallseverity

of depression, as measured by the HAMD and total PSE
score, in patients with and without antecedent life events.
Patients with severe life events had a significantly greater
meanHAMD score(P<0.05)andagreatertotal PSEscore
(P<0.01). There was no associationbetweenseverity on
these two scales and the presence or absence of major

TABLE I
Mean Hamilton and PSEscoresfor patients with and without severelife events

Severe eventsNoeventsn=28n=44ANOVAHamilton

Score22.7 Â± 7.018.9 Â±6.8F=5.2, df 72,1,P<0.05PSEScore30.4Â±
11.324.1Â±8.7F=6.9,df72,l,P<0.OlSD3.8

Â± 2.13.8 Â±2.0N.S.OD3.5Â±
1.62.2Â±1.8F=9.l2,df72,l,P<0.005ED1.3Â±
1.61.0Â±1.0N.S.SL0.9Â±
1.71.2Â±1.7N.S.GA1.7

Â± 1.41.5 Â±1.4N.S.WO5.0Â±
1.73.7Â±1.9F=9.25,df72,I,P<0.005TE2.8Â±
1.32.0Â± 1.5F=4.6,df72,l,P<0.05
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difficulties. To determine whether this difference in
overall severity in patients with life events was accounted
for by greater overall scores for particular symptom
constellations, the PSE syndrome scores of patients with
life events were contrasted with those without.

Patients with severelifeeventshad significantlygreater
mean scoresfor the syndromeOD (P<0.005),made up of
morning depression, loss of appetite, early waking, loss of
libido, and premenstrual exacerbation. They had also
significantly greater mean scores for the syndromes WO
(P<0.05), made up of worrying, tiredness, nervous
tension, neglect through brooding, and delayed sleep; and
TE (P<0.005)madeup of tensionpains, musculartension
and restlessness.There were no differences betweenthe
groups for the syndromes GA (general anxiety), ED,
which includes symptoms ofguilt, or SL, the PSE measure
of retardation.

Endogenous/neurotic There were no significant dif
ferences in the incidence of severe life events in patients
falling within class N, when compared to Rand D; 50Â°loof
the former had life events, compared to 32% of the latter.
Furthermore, when we considered major difficulties as
well as life events as possible precipitants, no differences
emerged.

Using the NDI to allocate patients to the diagnostic
groups of endogenous or neurotic, there were no signifi
cant differences in the incidence of antecedent life events,
comparing the two groups. Similarly, major difficulties
and severe life events combined were not associated with
either endogenous or neurotic depression, using the above
diagnostic criteria.

Life events A comparison of patients who were
experiencing their first episode of depression with those
who had had one or more previous episodes revealeda
significant difference: 62% of the former had a life event,
compared to 29% of the latter (P<0.05). There were no
differences in the incidence of major difficulties, age, or
overall severity of illness, as measured by the HAMD or
total PSE score between patients with a first onset of
depression, compared to those with a previous history.

There were, however,differencesbetweenthesegroups
in symptom profiles, which were revealed by comparing
their overall scores on the PSE syndromes. Patients with a
first onset of depression had significantly greater mean
scores for the PSE syndrome OD (P<0.0I), and for WO
(P<0.05);thosewitha previoushistoryof depressionhad a
significantly greater mean score for ED (P<0.05), made up
of self-deprecation, guilty ideas of reference, guilt, dulled
perception, and loss of affect.

Forty-two per cent of the sample had a family history of
depression, established on the basis of patients' own
reports, examination of case notes if relevant, and an
interview with a first-degree relative. The presence of a
family history was not associated with a greater or lesser
likelihood of an antecedent life event or difficulty.

Neuroendocrine status and life events/difficulties

Dexamea'hasone suppression test (DST) Suppressor/
non-suppressor status on the DST was not associated with

a greater or lesser likelihood of antecedent life events or
difficulties. Of the overall sample, 39% were non
suppressors; 39% of both suppressors and non
suppressors had a severe antecedent life event, and 21% of
suppressors compared to 20% of non-suppressors had a
major difficulty before onset.

Urinary cortisols Using the presence or absence of life
events or difficulties as independent variables, their
relationship to pre- and post-dexamethasone UFC
excretion levels were examined (Table II). Patients with
severe life events in the six months before onset had signifi
cantly higher 24-hour UFC levels than those without
severe life events. Similarly, patients with severe life events
in the six months before incorporation into the study had
higher 24-hour UFC levels than those without such events.
Patients with marked difficulties also had significantly
higher 24-hour UFC levels than those without difficulties.

There were no difficulties in 24-hour post-dexa
methasone UFC levels in patients with life events or
dificulties, compared to those without life events or
difficulties. The differences found were not explained by
age, as there were no significant differences in age between
those with and without life events or difficulties.

TABLE II
24-hour urinary free cortisot (ugm/24 hours) in patients with life
eventsand difficulties (in 65patients whohadpre-dexamethasone

L/FCs)

Severeevents No events
n=28 n=37

6 months before onset 172.7 Â±62.3 147.9 Â±86.9
F=4.3, df 1,61, P<0.05

6 months before test 183.0 Â±68.3 146.1 Â±80.1
F=4.6, df 1,63, P<0.O5@

Marked No
difficulties difficulties

n=18 n=47

1 year or greater 190.4 Â±57.8 146.4 Â±81.4
before onset F = 10.53, df I ,55, P<0.005*

* Brownâ€”Forsythe Test (because of unequal variances).

= ANOVA.

Discussion
The results of the study revealed that over half the
patients seen in this hospital-based study had a
precipitantâ€”a life event or difficulty. Patients with
endogenous depression were equally likely to have a
preceding life event as those with neurotic depres
sion. Patients with life events had greater total PSE
and HAMD scores than patients without; those with
a first onset of depression had a greater likelihood of
an antecedent life event than those with previous
episodes of depression. Suppressor/non-suppressor
status was not associated with a greater or lesser
likelihood of an antecedent life event or difficulty,
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but patients with life events or difficulties had
greater 24-hour UFC excretion levels than those
without.

The results must be considered in the light of
possible bias. The use of a largely hospital-based
sample implies that patients in the study were likely
to be suffering from a severe form of depression;
such a sample would be unlikely to be biased in
terms of an excess of antecedent life events. It is
likely, though, that they may be biased towards
fewer life events, as indicated by Miller & Ingram
(1976), who found that the presence of stress made it
less likely for someone with psychiatric symptoms to
seek help. The rating of life events itself was carried
out by trained raters, using an instrument of known
reliability. Diagnostic grouping of patients was
carried out at the end of the study, using a computer
programme. Such a procedure largely rules out
possible bias in allocation of patients to diagnostic
groupings on the basis of knowledge as to the
presence or absence of a precipitant.

The present study replicates previous reports in
the literature of the difficulty in distinguishing
between endogenous and neurotic depression on the
basis of the presence or absence of a precipitant
(Leff el al, 1970; Paykel, 1974; Thompson &
Hendrie, 1972; Brown & Harris, 1978). Although
the assumption that the PSE classes, in particular R,
corresponded to conventional classifications is open
to criticism, the NDI allocation of patients to
endogenous neurotic groupings resulted in similar
findings.

In addition to clinically derived groupings, we
sub-divided patients on the basis of their status on
the DST, non-suppression having been shown to be
associated with endogenous depression. Non
suppression on the DST was not associated with a
greater or lesser likelihood of antecedent life events.

A surprising finding was that patients with life
events had more severe symptomatology as
measures on the total PSE and HAMD scores. This
difference seems partially explicable in terms of the
greater scores of patients with life events for
symptoms such as tension and worrying, which are
not specific to the depressive syndrome. These
patients also had greater symptom scores for items
such as early waking and loss of appetite, which are
traditionally seen as endogenous symptoms. Brown
et a! (1979) found that such symptoms were more
likely to be found in those without life events, but
this discrepancy may be partly explained by
different methods of measuring symptoms. We
utilised the PSE, which has three levels for most
symptoms (0â€”72), whereas in Brown's study,

symptoms were rated as either present or absent. A
more general criticism can be levelled at methods of
measurement and conceptualisation of severity.
This concept is clearly a multidimensional one, and
the summed score on a rating scale cannot be totally
satisfactory means of quantifying the severity of an
illness.

The finding of a greater likelihood of experienc
ing an event in patients with a first onset of
depression, compared to those with previous
episodes, had notâ€”to our knowledgeâ€”been
previously reported. This finding is open to
numerous interpretations. It may indicate that
social factors are more important in the onset of
depression, but that once a patient has developed
such depression, other factors (either psychological
or somatic) may assume greater importance.
Alternatively, the inclusion of events only if they
occurred in the previous six months may have
missed associations with more distant events that
may be of greater importance in those with
recurrent depression.

The emergence of associations between life events
or difficulties and alterations in hypothalamic
pituitaryâ€”adrenal function was an unexpected
finding. The finding of increased 24-hour UFC
levels in patients with life events and with difficulties
raises the question of the role of stress in hypo
thalamicâ€”pituitaryâ€”adrenal function. A stress
hypothesis might suggest that in some patients,
these changes are adaptive responses to environ
mental stressors, rather than manifestations of
purely internal biological processes. The literature
on the relationship of environmental stress and
neuroendocrine change, which has been summar
ised by Mason (1968), would uphold such a
hypothesis. However, a limitation of most of this
work is that it is confined to animals or to normal
humans under controlled laboratory conditions;
very few studies have considered the impact of
stressful events on cortisol levels in depressed
patients. Sachar (1967) reported elevation of urinary
cortisols in depressed patients following stressful
confrontations during psychotherapy. Traskman el
al(1980) using the Homesâ€”Rahe scale, reported that
patients with life events had increased CSF cortisol
levels. Both these studies, though, have major
methodological shortcomings in their measurement
of stress, and this criticism can in fact be levelled at
most studies that have examined the relationship
between stress and depressive illness. The decision
to rate the presence of a precipitant is very often the
subjective opinion of the investigators, with little
attempt to systeematise the ratings, whereas the
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present study utilised a standardised instrument of (1965) has pointed out, this implies a rigid
known reliability, with well defined rules for rating separation of the environmental and the biological,
of events. which has little empirical justification. The relation

The findings reported here cast further doubt ship of life events and difficulties to endocrine
upon the value of the endogenous/neurotic division changes in this study suggests an interaction
of depression. A central tenet of the endogenous between the environmental and biological domains.
conceptâ€”the absence of a precipitantâ€”has not
been upheld by this or many other studies. Another Acknowledgements
facet of the term is its implication of disease Weshouldliketo thankthe Iollowtngpeoplcwhohavecontributed
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