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Questionnaire—based dimensional measures are
often employed in epidemiological studies to
predict the presence of psychiatric disorders. The
present study sought to determine how accurately 4
dimensional mental health measures, the 12-item
General Health Questionnaire (GHQ-12), Neuroticism
(EPQ-N), the high positive affect and anxious arousal
scales from the Mood and Anxiety Symptoms
Questionnaire (MASQ-HPA and MASQ-AA) and a
composite of all 4, predicted psychiatric caseness as
diagnosed by the University of Michigan Composite
International Diagnostic Interview (UM-CIDI).
Community subjects were recruited through general
practitioners; those who agreed to participate were
sent a questionnaire containing the above measures.
Subsequently, the UM-CIDI was administered by tele-
phone to 469 subjects consisting of sibling pairs who
scored most discordantly or concordantly on a com-
posite index of the 4 measures. Logistic Regression
and Receiver Operating Characteristic (ROC) curve
analyses were carried out to assess the predictive
accuracy of the dimensional measures on UM-CIDI
diagnosis. A total of 179 subjects, 62 men and 117
women with an average age of 42 years, were diag-
nosed with at least one of the following psychiatric
disorders: depression, dysthymia, generalized anxiety
disorder (GAD), social phobia, agoraphobia and panic
attack. The six disorders showed high comorbidity.
EPQ-N and the Composite Index were found to be
very strong and accurate predictors of psychiatric
caseness; they were however unable to differentiate
between specific disorders. The results from the
present study therefore validated the four mental
health measures as being predictive of psychiatric
caseness.

. _______________________________________________________________________|
The University of Michigan Composite International
Diagnostic Interview (UM-CIDI; Kessler & Mroczek,
1994) is a nonclinician administered psychiatric diag-
nostic interview that generates diagnoses according to
both the DSM-III-R and ICD-10 diagnosis systems, and
is similar to the Diagnostic Interview Schedule (DIS). It

was developed by the World Health Organization
(WHO) and the former Alcohol, Drug Abuse, and
Mental Health Administration (ADAMHA). Intended
for use in epidemiological studies of mental disorders,
the UM-CIDI is also used extensively for clinical and
research purposes. Previous research (Booth et al.,
1998) has shown the UM-CIDI to be a useful research
instrument for diagnosing major depression in large
groups of subjects. Wittchen et al. (1994, 1996) have
also shown the UM-CIDI to be a valuable instrument
for diagnosing generalized anxiety disorder (GAD) and
phobic disorders.

Fully structured research diagnostic interviews
such as the UM-CIDI, administered by lay interview-
ers, have become the standard method of measuring
psychopathology in community epidemiological
surveys. However, they do have some disadvantages.
First, the requirement for interviewers increases cost,
making them less feasible in very large-scale studies.
Second, these interviews typically involve skipping
certain questions based on the responses to others, so
that it is difficult to obtain a quantitative measure of
psychopathology. Questionnaire-based self-report
dimensional scales therefore provide a potentially
more practical alternative to structured interviews.
One widely used example of a dimensional measure is
the 12-item General Health Questionnaire (GHQ-12;
Goldberg et al., 1997).

The GENESIS (Genetic-Environmental Nature of
Emotional States in Siblings) project is a genetic study
of depression and anxiety in a community-based
sample that ultimately aims to identify quantitative
trait loci that contribute towards the complex disorders
of depression and anxiety. In order to achieve this,
measurements have been collected on four dimensional
mental health scales: the 12-item General Health
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Questionnaire, (GHQ-12); the neuroticism scale from
the Eysenck Personality Questionnaire (EPQ-N;
Eysenck et al., 1985); and the high positive affect scale
and anxious arousal scale from the Mood and Anxiety
Symptoms Questionnaire (MASQ, revised version;
Watson, Clark et al., 1995; Watson, Weber et al.,
1995). Using these measurements Sham et al. (2000)
found that quantitative genetic modeling of these four
mental health measures (EPQ-N, GHQ-12, MASQ-
HPA MASQ-AA) using sibling pairs confirmed a single
underlying genetic (familial) vulnerability (see also
Kendler et al., 1986; McGuffin et al., 1994). This in
turn allowed the construction of a single composite
index of genetic vulnerability to anxiety and depression.
The aim of the present study is to determine the extent
to which the four dimensional measures and the
Composite Index predict UM-CIDI-derived psychiatric
caseness, the accuracy of the prediction, and the degree
to which the measures can differentiate between differ-
ent psychiatric diagnoses.

Method

Sample and Selection

Subjects were recruited from 26 general practices reg-
istered with the Medical Research Council’s (MRC)
General Practice Research Framework (GPRF). The
participating general practitioners (GPs) provided the
names and addresses of all individuals registered with
their practices aged between 20 and 55 years, exclud-
ing those with severe learning difficulties or psychotic
illness. Subjects were sent a questionnaire which
included four mental health measures. Those subjects
who responded from the GP mailing list (index sub-
jects) were then asked to provide contact information
for their siblings (nonindex subjects). Siblings who
responded were aged between 20 and 80 years. One
month later, nonresponders (index and nonindex sub-
jects) were sent a reminder letter, a further month later
nonresponders were recontacted with a further
reminder letter and questionnaire. During this process,
subjects who no longer wished to take part were sus-
pended from the study. To date the study has mailed
out a total of 125,000 questionnaires and obtained
full questionnaire responses (i.e., at least three of the
mental health scales had been completed) from 34,
696 subjects representing a response rate of 28%. The
sample was 60% female, 98.5% Caucasian, had an
average age of 43 years (SD = 10, range 20 to 80
years), and all levels of educational attainment and
employment status were represented in the sample. A
subset of 469 subjects, which consisted of sibling pairs
who were either the most concordant or who were the
most discordant in their questionnaire responses, were
selected for DNA testing, this being an efficient strat-
egy for quantitative trait linkage analysis (Eaves &
Meyer, 1994; Risch & Zhang, 1996). The sibship
structure of the 469 subjects is illustrated in Table 1.
The subset of subjects who were selected for DNA
testing were administered a psychiatric diagnostic

interview over the telephone. The average time inter-
val between questionnaire and interview was 12.5
months (SD = 5.2 months, range 2.1 to 21.9 months).
This subgroup of 469 subjects from the GENESIS
sample was used in the present analysis.

Measures

Mental health and personality trait measures used from
the questionnaire consisted of the Mood and Anxiety
Symptoms Questionnaire (MASQ) including the
MASQ-AA (Anxious Arousal) scale and the MASQ-
HPA (High Positive Affect); the 12-item Neuroticism
scale of the Eysenck Personality Questionnaire (EPQ-
N); and the 12-item General Health Questionnaire,
(GHQ-12). The MASQ-HPA scale total was reverse
scored so that a higher score indicated a higher level of
depression. A common latent factor accounted for a
substantial proportion of the variances and covariances
within and between the measures. The loadings from
the common factor were used to create the Composite
Index of an individual’s vulnerability to depression. The
UM-CIDI was used to determine psychiatric caseness
for six disorders: depression, dysthymia, GAD, social
phobia, agoraphobia, and panic attack.

Procedure and Analysis
Subjects’ scores on the UM-CIDI were calculated for
each disorder according to UM-CIDI guidelines, and
psychiatric caseness was then determined using a set of
diagnostic algorithms (Kessler & Mroczek, 1994).
Having determined psychiatric caseness, a series of
logistic regression analyses, clustering by family, were
carried out to determine the predictive properties of the
questionnaire on UM-CIDI caseness for the six disor-
ders. Logistic regression methods are known to be
robust with regards selection and make no assumption
about the distribution of the independent variables.
They do not have to be normally distributed, linearly
related or of equal variance within each group.
Receiver Operating Characteristic (ROC) curve
analyses were subsequently carried out based on the
models fitted by logistic regression to evaluate the pre-
dictive accuracy of the logistic regression analyses. A
ROC curve is a graphical representation of the trade-
off between the false negative (sensitivity) and false
positive (1 — specificity) rates for every possible
threshold for classification. The plot shows the false

. _________________________________________________________________________________|
Table 1

GENESIS UM-CIDI Sample Structure

Sibship size Number of sibships ~ Number of sib-pairs
1 55 0
2 133 266
3 40 120
4 7 42
Total 235 428
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positive rate on the X-axis and the false negative rate
on the Y-axis. Generally it is considered that the best
threshold is at or near the shoulder of the ROC curve
where substantial gains can be made in sensitivity with
only modest reductions in specificity. In order to assess
the accuracy of the indicator variable’s discriminatory
properties on the diagnosis, the area under the ROC
curve is calculated and will result in a value ranging
from 0.5 to 1. An area of 0.5 represents the diagonal
attained when no discrimination exists or by chance
alone and an area of 1 represents the perfect indicator.

Predicting Interview-Based Diagnoses

Results

UM-CIDI

Out of the 469 subjects who answered the UM-CIDI
telephone interview and the GENESIS questionnaire,
179 subjects (38%) were diagnosed with at least one
of the following psychiatric disorders: depression, dys-
thymia, GAD, social phobia, agoraphobia, and panic
attack. Among the 179 cases, 62 were men (36% of
all males) and 117 were women (38% of all females),
and the average age of these diagnosed subjects was
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Figure 1
Distribution of psychiatric disorders experienced by cases, as diagnosed by the UM-CIDI.
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Figure 2
Number of psychiatric disorders experienced by cases.
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Depression  Dysthymia GAD Social Phobia  Agoraphobia
Dysthymia 3.2
GAD 2.8 3.7
Social Phobia 23 3.1 2.9
Agoraphobia 2.8 4.4 3.8 4.7
Panic Attack 2.6 3.1 3.8 34 5.0

Figure 3
Relative comorbidity between psychiatric disorders (UM-CIDI).

42 years. Figure 1 shows the distribution of disorders
experienced by cases, and Figure 2 shows the number
of disorders experienced by cases.

Depression had the highest frequency and agorapho-
bia the lowest (see Figure 1). Cases were diagnosed with
2.2 disorders on average with no significant difference
between male and female cases and the number of disor-
ders they were diagnosed with. Four per cent of subjects
were diagnosed with all 6 disorders (see Figure 2).

An index of comorbidity, that is, the fold-increase
in the frequency of co-occurrence of two disorders
above chance level, was created by dividing the pro-
portion of subjects who had been diagnosed with both
disorders (e.g., depression and GAD) by the product
of the proportion of subjects diagnosed with disorder
1 (e.g., depression) and the proportion of subjects
diagnosed with disorder 2 (e.g., GAD). For depression
and GAD, 36 out of 469 (36/469 = .08) subjects had
been diagnosed with both disorders, 122 out of 469
(122/469 = .26) had been diagnosed with depression
and 50 out of 469 (50/469 = .11) had been diagnosed
with GAD. Therefore the index of comorbidity is 2.8
(.08/[.26 x .11]). The results shown in Figure 3 illus-
trate the relative comorbidity of the six disorders.

UM-CIDI Diagnoses and Dimensional Mental Health Measures
The four mental health scales (standardized to mean 0
and variance 1), age and sex were entered into the
regression model as independent variables and Table 2
shows the odds ratios obtained from the logistic
regressions and their respective significance levels.

The neuroticism measure was the strongest predic-
tor for general caseness, the sole predictor of GAD
and also significantly predicted dysthymia, panic
attack, social phobia, and agoraphobia. MASQ-HPA
and MASQ-AA predicted all disorders apart from
GAD. The GHQ-12 measure only predicted depres-
sion significantly. All scales (with age and sex
controlled for) correlated significantly with the total
number of disorders diagnosed per case by the UM-
CIDI (EPQ-N, 7 = .57; GHQ-12, 7 = .51; MASQ-AA,
r=.61; MASQ-HPA , r = .57).

UM-CIDI Diagnoses and Composite Index for Vulnerability to
Depression/Anxiety

A series of t tests were carried out to investigate
whether there were any differences in score on the
Composite Index (with age and sex controlled for)
between psychiatric cases and nonpsychiatric cases
for the six disorders. It was observed across all disor-
ders that psychiatric cases scored significantly higher
(p < .0001) on the Composite Index (with age and sex
controlled for) than nonpsychiatric cases. The
Composite Index (with age and sex controlled for)
correlated significantly with the total number of disor-
ders (r = .66, p < .0001).

ROC Curve Analyses

ROC curve analyses were performed on a series of
logistic regressions predicting UM-CIDI diagnosis
from each individual mental health measure control-
ling for age and sex. The areas under the resulting
curves are represented in Table 3.

Table 2

0dds Ratios and Significances of GENESiIS Mental Health Items on UM-CIDI Disorders Controlling for Age and Sex

Depression Dysthymia GAD Social phobia Agoraphobia Panic attack  General caseness

OR p OR p OR p OR p OR p OR p OR p
EPQ-N 1.40 .06 162 <.01 270 <.01 223 <.01 1.65 .03 276 <.01 185  <.01
GHQ-12 1.51 <.01 .16 1 1.23 .26 .76 .10 .92 .63 1.04 .82 1.16 .34
MASQ-AA 130 <.01 160 <.01 1.10 46 1.30 .02 174  <.01 147  <.01 155  <.01
MASQ-HPA 153  <.01 194  <.01 1.51 13 1.50 .04 1.88 .02 1.31 .20 163  <.01

Note: EPQ-N = Neuroticism scale of the EPQ, GHQ-12 = GHQ-12 item, MASQ-AA = Anxious Arousal scale of the MASQ scales, MASQ-HPA = High Positive Affect scale of the MASQ

Scales. Significant at p < .05.
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Table 3

Area under ROC Curve for Mental Health Measures Predicting Diagnosis Controlling for Age and Sex

Depression Dysthymia GAD Social Agoraphobia Panic General

phobia attack caseness
EPQ-N 81 81 .86 81 83 .86 84
GHQ-12 81 .75 81 73 78 81 81
MASQ-AA .80 81 81 78 .86 84 82
MASQ-HPA .82 81 .84 .18 .85 83 83
Composite .85 .85 .87 .82 .88 .88 .87

Figure 4 illustrates two examples of ROC curves
from Table 2: the Composite Index predicting general
caseness (the largest area under the curve) and GHQ-
12 predicting social phobia (the smallest area under
the curve).

The diagonal reference line (area under the curve =
.50) defines points where a mental health measure is
no better than chance in identifying cases from non-
cases. Mental health measures that discriminate well
between cases and noncases aggregate toward the
upper left corner of the ROC curve. The areas under
the ROC curves for all combinations of mental health
measures and diagnoses were high with the EPQ-N
and composite measures performing consistently well
with areas of greater than .80 across all combinations
of mental health measures and diagnoses.

Probability levels ranging from O to 1 for being clas-
sified as a case given the output value from the logistic
regression and the corresponding sensitivity and speci-
ficity values were used to select an optimal threshold
(i.e., the probability level corresponding to the
maximum sum of sensitivity and specificity values) for
each ROC curve. Table 4 shows the relative sensitivity
and specificity of prediction of UM-CIDI diagnosis
from mental health measure at these optimum thresh-
olds. The thresholds for all mental health measures
predicting dysthymia, GAD, social phobia, agorapho-
bia, and panic attack were very low at around .1.
EPQ-N, MASQ-HPA and the Composite Index were
associated with the highest levels of sensitivity and
specificity for these diagnoses. For depression, the
optimum cut off level was higher for all mental health
measures at around .2 to .3 and even higher for general
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Figure 4
Two examples of ROC curves.
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2 caseness (.3 to.5) with the Composite Index possessing
2| 2SR 8 5 5 8 the highest level of combined sensitivity and specificity
s €31 R R R R to predict general caseness and all specific disorders
gl °° apart from social phobia.
5| §3 o
g S| 5 8 8 5 Discussion
S The present study confirms that the mental health
Sa measures ut%liZf:d in the GENESiS questionnaire
§SS8|le o & g @ predict psychiatric caseness as diagnosed by the UM-
- RIS 5 5 3 CIDI interview. Out of the four dimensional measures,
£ &S @ the EPQ-N was found to be a consistently strong and
é . accurate pred1c.tor of general psych1at.r1c caseness.
S E8ls o g 1 o None of the dimensional measures differentiated
§§ between UM-CIDI diagnoses, however the results
import that a high score on the GHQ-12 coupled with
S2 a high score on the EPQ-N would suggest either a
. %“:E: § § s B g diagnosis of depression or anxiety, a finding that is
5 § s = = Qe consistent with Clark and Watson’s (1991a, b) tripar-
E tite model of anxiety and depression defined in terms
g, g E of common symptoms relating to general distress. The
Eg9| s 58 8 8 = study has also shown that higher scores on the
SES Composite Index differentiated psychiatric cases and
- nonpsychiatric cases for all disorders. Additionally,
S sSle 8 < & 3 the ROC analysis demonstrated that the Composite
2|2 g8 B 2 & 3 Index out performed the four individual measures in
2 S & terms of predictive accuracy. This finding suggests that
2l ex the creation of a composite measure from a given
S| 28 - o ®» « number of existing phenotypes can lead to an
gg ' improved phenotype which in turn can facilitate the
selection of individuals for further genetic analyses.
é é% o o 4 o The results of the present study co.nfirm results
% %"&E; % % % % % observed by_ Clar!( et al. (1994) who pointed out that
5 g5 : the broad dimension of EPQ-N appears to be a vulner-
E % ability factor for the development of both anxiety and
i:‘ §§ . o . depres&oq, that it pred1ct§ a poor prognosis for th_e
S S8 = = 8 8 course of illness, and that it is affected by the experi-
£ s ence of disorder. Indeed, relations between EPQ-N and
E > the distress disorders are so pervasive as to suggest that
& Sslg e s they share a common underlying diathesis.
% ® % § S T EE B In contrast, the general dimension of positive affect
= g n“ (MASQ-HPA) is more specifically related to depres-
A sion according to Clark and Watson (1991a, b).
5 = g < 8 =~ g Although there is inconsistent evidence that low pre-
ki gg . morbid positive affect is a risk factor for the
3 development of depression, it predicts a poor progno-
i—j é =3 sis, and residual effects may be seen. The third factor
E : % “qa: % % E % g of the tripartite model, autonomic a.rousal (MAA),.has
S| gl &% : not been related to personality previously, but sensitiv-
s é_ - ity, a pe.r.sonallty dlmen519n hypothesized as a
e & EE. . N vulnerability factor for anxiety, may be related to
3 % g o 8 8 o9 symptom dimension.
e S = In conclusion, the results from the present study
g - validate the measures used on the questionnaire and
< E L 3 E 2 show that the Composite Index used in the GENESiS
2 g E 3 3 3 é. study is a powerful measure of the general vulnerabil-
c & g £ £ £ 3 ity to anxiety and depression.
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