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Abstract. In 42 major depressive inpatients, we analyzed the relationship between dexamethasone suppression
test (DST) results and Minnesota Multiphasic Personality Inventory (MMPI) scales. Cortisol levels following DST
were positively correlated with the depression as well as the social introversion MMPI scale scores, and negatively
correlated with the hypomania scale scores. DST nonsuppressor depressives (n = 15) exhibited significantly higher
scores on the social introversion scale and significantly lower scores on the hypomania subscale than DST suppres-
sors (n = 27). Moreover, stepwise discriminant analysis using the hypomania score was able to correctly classify 71%
of the sample according to DST dichotomy, whereas the association of other scales did not significantly improve the
classification. Therefore, these results support a relationship between DST and depressive/manic psychopathology

rather than anxious psychopathology.

Introduction

The overnight dexamethasone suppression test (DST)
currently represents the most widely used biological
marker for major, primary, or endogenous depression
[review in 1]. About 50% of major, primary, or endoge-
nous depressives exhibit an abnormal cortisol ‘escape’
from dexamethasone suppression; however, the specific-
ity of this phenomenon is still debated [review in 2].

Controversial data also exist concerning possible clin-
ical correlates of DST nonsuppression. Some authors have
reported an association between DST nonsuppression and
severity of depression [3-5] while some other authors
found a relationship between nonsuppression and anxiety
or stress symptoms {4, 6]. However, most studies did not
support particular association between severity of depres-
sion or anxiety and DST nonsuppression [7-15] but some
results implicated a role for age [10, 13], agitation {7] or
psychotic symptoms [11, 16-19].

The Minnesota Multiphasic Personality Inventory
(MMPI) represents the most widely used and best vali-
dated measure of psychopathology and personality func-
tioning for psychiatric populations. The studies compar-
ing MMPI scale scores between DST suppressor and
nonsuppressor depressives yielded controversial results:
lack of difference [20, 21], elevated scores on the hypo-

chondriasis, depression, hysteria and schizophrenia
scales among suppressor depressives [22], and higher
score on the social introversion subscale among nonsup-
pressor depressives [13].

Therefore, the purpose of our study was to assess the
relationship between cortisol level after DST and MMPI
scales and to compare MMPI self-ratings of DST sup-
pressor and nonsuppressor major depressive patients.
Specifically, we wanted to assess a possible preferential
relationship of DST nonsuppression with depressive or
anxious psychopathology.

Methods

Subjects

The study was performed in 42 depressive inpatients repre-
senting consecutive admissions to the Biological Psychiatry and
Psychopharmacology Unit of the University Hospital of Li¢ge, Bel-
gium. All patients fulfilled Research Diagnostic Criteria (RDC) fora
definite major depressive episode [23] and had a score of at least 20
on the 21-item Hamilton depression scale. The sample included 22
males and 20 females, with age ranging from 19 to 66 years (mean
age = 44.6 years = 12.9).

Patients were free of medical illness, as evidenced by history,
physical examination, EKG, EEG, chest X-ray and routine labora-
tory tests. They had also been free of any medication for at least 2
weeks at the time of the study, and they gave informed consent.
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Procedure

The DST was performed according to the simplified procedure
described by Carroll et al. [24]: oral intake of 1 mg dexamethasone
at 11 p.m. and blood collection at 4 p.m. on the following day. Cor-
tisol was measured by radioimmunoassay, using !2’I-cortisol (Far-
mos Diagnostica, Finland) and anticortisol antiserum (made against
the 3-CMO-BSA conjugate), as described previously [25]. All assays
were processed in duplicate, with maximum intra- and interassay
coefficients of variation of 4.3 and 8.3 %, respectively.

According to Carroll et al. [24], DST nonsuppression was de-
fined by a cortisol level higher than 5 pg/dl.

Automated MMPI [26] was performed within 2 days of the
DST.

Data Analysis

The relationships between MMPI scale scores and cortisol levels
(transformed in logarithms in order to normalize their distribution)
were assessed by Pearson’s correlation coefficient, while the mean
scores among suppressor and nonsuppressor depressives were com-
pared using group t tests. Finally, a stepwise discriminant analysis
was performed with DST suppression or nonsuppression as the
independent variable and MMPI scale scores and age as the depen-
dent variables.

Results

Following DST, 15 patients exhibited cortisol non-
suppression (35.7%). There was no significant difference
between suppressors and nonsuppressors with regard to
sex distribution. However, DST nonsuppressors were
significantly older than DST suppressors (50.5 + 12.1
vs. 41.3 = 12.3,t= 2.3, p < 0.05).

Pearson’s correlation coefficients between individual
cortisol levels following DST and MMPI scale scores are
presented in table I, while the comparison of MMPI
scale scores between DST suppressor and nonsuppressor
depressives is presented in table II.

Post-DST cortisol levels were positively correlated
with the depression as well as the social introversion
MMPI scale scores (p < 0.05) and negatively correlated
with the Aypomania scale scores (p < 0.005). Moreover,
cortisol levels were also correlated with age (r=0.34,p <
0.05). DST nonsuppressor depressives exhibited signifi-
cantly higher scores on the depression and the social
introversion scales (p < 0.05) and significantly lower
scores on the hAypomania scale (p << 0.001) than DST
suppressor depressives. Stepwise discriminant analysis
using the Aypomania score was able to correctly classify
71 % of the sample according to DST dichotomy (70% of
suppressors and 73% of nonsuppressors). The other pa-
rameters did not significantly improve the classifica-
tion.

Table 1. Pearson correlation coefficients between individual cor-
tisol levels after DST (log-transformed data) and MMPI scale scores
in 42 major depressives

IN (indecision) 0.08
L (lie) -0.04
F (rare endorsement) -0.08
K (correction) 0.04
HS (hypochondriasis) -0.01
D (depression) 0.34*
HY (hysteria) 0.06
PD (psychopathic deviate) -0.22
MF (masculinity-feminity) 0.02
PA (paranoia) -0.17
PT (psychasthenia) 0.25
SC (schizophrenia) -0.19
MA (hypomania) -0.47*%*
SI (social introversion) 0.33*
AT (anxiety) 0.06
ES (ego strength) -0.10

*p < 0.05; **p < 0.005.

Table II. Comparison of MMPI scale scores between DST sup-
pressor (S) and nonsuppressor (NS) major depressives (mean =+
standard deviation)

S NS T
(n=27) (n=15)
IN (indecision) 52.2+5.3 52.5+5.3 0.2

L (lic) 49.4+13.1 49.7+6.7 0.1
F (rare endorsement) 66.9+12.1 61.5+144 1.3
K (correction) 49.5+12.2 51.6x11.8 0.5
HS (hypochondriasis) 68.2+13.8 69.6+122 0.3
D (depression) 72.9+12.9 8l1.6+11.6 2.2*
HY (hysteria) 68.2+12.2 70.8+7.2 0.9
PD (psychopathic deviate) 69.4+10.9 63.4+10.7 1.7
MF (masculinity-feminity) 51.4x£10.5 50.9+9.6 0.1
PA (paranoia) 74.6+16.1 69.8+11.3 0.9
PT (psychasthenia) 74.7+12.1 79.6+10.6 1.3
SC (schizophrenia) 83.3+159 77.0+129 14
MA (hypomania) 66.3+11.7 534+10.5 3.6%*
SI (social introversion) 55.8+12.6 64.5+12.0 2.2*
AT (anxiety) 67.4+10.6 68.0+8.6 0.2
ES (ego strength) 340+11.8 329+12.0 0.3

*p < 0.05, **p< 0.001.
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Discussion

The results of the present study suggest an association
between DST nonsuppression and older age as well as
higher scores on the MMPI depression and social intro-
version scales and lower scores on the hypomania scale.

The relationship between DST nonsuppression and
older age, which was not present in the initial studies
with the DST [review in 1], is currently supported by
many recent studies [10, 13, 15, 27-33].

The sensitivity of the DST for major depression is
rather low in this study (37%), as compared to the usual
sensitivity range (40-60%) [1]. In fact, this lower sensi-
tivity level may depend on the diagnostic group selected.
Major depressive disorder is a rather wide nosologic
group. In contrast, RDC for endogenous depression or
DSM-III criteria for melancholia include only a sub-
group of patients diagnosed as having a major depressive
disorder. Therefore, the selection of a sample composed
only of endogenous depressive or melancholic patients
would have increased the sensitivity level of the DST.

The results of our study suggest a higher severity level
of depressive psychopathology among DST nonsuppres-
sor as compared to suppressor depressives. This associa-
tion between DST nonsuppression and severity of de-
pression had already been noted in three studies using
Hamilton depression scale ratings [3-5], but negative
results have also been published [7, 9, 11, 12, 18]. Sev-
eral studies previously used MMPI scales in connection
with the DST. Interestingly, our finding of significantly
higher scores on the MMPI social introversion scale was
already noted by Bryer et al. [13]. However, these au-

thors did not find any other differences between nonsup-

pressor and suppressor depressives. Stokes et al. [20]
were unable to find any association between DST non-
suppression and MMPI scale scores but they used a
mixed diagnostic group which may have blurred charac-
teristics among depressive patients. Norman et al. [21]
did not find any differences between suppressors and
nonsuppressors on any of the MMPI scales. However, a
significantly higher proportion of suppressors exhibited
personality dysfunction (shown by elevations on the psy-
chopathic deviate MMPI scale associated with the para-
noid or the hypomanic scale) than did the nonsuppres-
sors. In line with this study, Szadoczki et al. [22] have
reported that in a group of ‘neurotic depressives’, DST
nonsuppressors had normal mean MMPI profiles while
suppressors showed elevation on hypochondriasis, de-
pression, hysteria and schizophrenia scales. Moreover,
in a comparison of MMPI profiles of 33 depressed chil-

dren and adolescents, Klee and Garfinkel [34] reported
that the suppressor group presented peak elevations on
the depression and psychopathic deviate scales while the
nonsuppressor group peaked only on the depression
scale. These last three studies suggest that DST suppres-
sor depressives tend to have more severe personality dif-
ficulties, a finding that we do not confirm in our
study.

The lack of difference on the MMPI anxiety scale
between nonsuppressor and suppressor depressives 1s in
agreement with the hypothesis of Carroll et al. [16] that
DST results are related to depression and not to stress or
anxiety. However, a recent study demonstrated the role
of a stressful situation and of acute anxiety in the escape
following dexamethasone among presurgical subjects [6],
confirming older data showing an impaired suppression
of 17-hydroxycorticosteroids in the urine of military
trainees under emotional stress [35]. Moreover, Langer
et al. [36] failed to observe abnormal DST results in
depressed patients treated with high doses of diazepam,
suggesting that hypersecretion of cortisol in some depres-
sive patients is secondary to stress rather than to a spe-
cific hypothalamic-pituitary-adrenal dysfunction.

Sangal et al. [5] recently reported a significant corre-
lation between post-DST cortisol level and 5 items from
depression scales (suicidal self-depreciation, sadness, ir-
ritability, hopelessness and feeling of reduced compe-
tence) as well as 5 items from anxiety and somatic inven-
tories (fears, tension, diarrhea, feeling overexcited and
feeling uncomfortable). Reus [4] also noted that nonsup-
pressor psychiatric inpatients appeared to show more
symptoms of anxiety, sleep disturbances, attentional dif-
ficulties and anergy. The higher frequency of sleep dis-
turbances was confirmed by Nasr et al. [19], who also
found more frequent paranoid symptoms. This last find-
ing supports the higher rate of DST nonsuppression
already noted in psychotic depression [11, 16-18].

In this context, our study suggests that among major
depressive inpatients, DST nonsuppression relates to
depressive/manic psychopathology rather than anxious
psychopathology. Therefore, it favors the validity of the
DST as a possible ‘biological marker’ of some subtypes
of depressive disorders.
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