PSYC

ROYAL COLLEGE OF
PSYCHIATRISTS

B l P The British Journal of Psychiatry I

Comparison of the General Health Questionnaire and the Hospital

Anxiety and Depression Scale.

G Lewis and S Wessely

BJP 1990, 157:860-864.

Access the most recent version at DOI: 10.1192/bjp.157.6.860

References This article cites O articles, 0 of which you can access for free at:
http://bjp.rcpsych.org/content/157/6/860#BIBL

Reprints/  To obtain reprints or permission to reproduce material from this paper, please write
permissions to permissions@rcpsych.ac.uk

You can respond http://bjp.rcpsych.org/cgi/eletter-submit/157/6/860
to this article at

Downloaded http://bjp.rcpsych.org/ on January 13, 2012
from Published by The Royal College of Psychiatrists

To subscribe to The British Journal of Psychiatry go to:
http://bjp.rcpsych.org/site/subscriptions/



http://bjp.rcpsych.org/

British Journal of Psychiatry (1990), 157, 860-864

Comparison of the General Health Questionnaire
and the Hospital Anxiety and Depression Scale

GLYN LEWIS and SIMON WESSELY

The specificity and sensitivity of the HAD, 12-item GHQ and CIS were calculated by comparing
the scores of dermatological patients on these tests with a criterion measure of disorder. Since
psychiatry, along with many other branches of medicine, does not have an error-free criterion,
it was assumed that the criterion was an underlying latent construct which was measured
by all of the tests and could be derived by factor analysis from the scores on them. No
differences were found between the two questionnaires (HAD and GHQ) in their ability to
detect cases of minor psychiatric disorder although they were somewhat less reliable than

the CIS.

It is commonplace to study the validity of simple
tests by comparing them with a ‘gold standard’ or
criterion and thus calculating the sensitivity and
specificity. These validity indices thus give an
estimate of the accuracy with which a test measures
the criterion.

Unfortunately psychiatrists, along with many of
their medical colleagues, do not have a criterion
measure of disorder. All the currently used stan-
dardised interviews, which are traditionally regarded
as the criterion, are not free of error and show
modest repeatability. Indeed, it is ironic that the
sensitivity and specificity of the more repeatable
General Health Questionnaire (GHQ; Goldberg,
1972) is calculated in relation to the less repeatable
standardised interviews. When the criterion shows
error, the sensitivity and specificity of the test will
apparently be reduced. Furthermore, conventional
statistics only estimate sampling error and do not
account for variation resulting from error in the
criterion.

The main aim of this paper is to use factor-analytic
models as a form of validity testing in addition to
the traditional method of comparing a questionnaire
with a standardised interview. Such models assume
that the criterion is an underlying construct (in this
case, overall severity of minor psychiatric illness)
which is measured by the questionnaires and
interviews and can be derived by factor analysis from
the scores on them.

Screening for psychiatric disorder in the physically ill

There has been much debate about the validity of
using self-report questionnaires in the physically ill
(Kirk & Saunders, 1979; Mayou & Hawton, 1986;

Goldberg & Williams, 1988) and other authors have
suggested that the GHQ score used to define a
‘case’ should be raised in those with neurological
conditions (Bridges & Goldberg, 1986) or angina
(Vasquez-Barquero et al, 1985). This is usually
attributed to the overlap between the somatic
symptoms of psychological disorder and those of
physical disease. False positives are also explained
by questions in the GHQ assessing social functioning,
for instance ‘‘Have you recently been getting out
of the house as much as usual?’’ The influence of
physical illness on assessments of psychiatric disorder
is a potential source of bias in much psychiatric
research.

Structured interviews partly rely upon the inter-
viewer (usually a psychiatrist) making judgements
based on clinical impression. This could lead to an
underestimate of the prevalence of psychiatric
disorder in the physically ill. Firstly, symptoms (e.g.
fatigue, insomnia) may be attributed to physical
illness, or omitted from the score through caution,
although in fact they are caused by psychological
illness. Secondly, the emotional consequences of
physical illness could be viewed as a normal or
understandable response to a life-threatening
diagnosis rather than a psychiatric disorder. Both
these factors would reduce the apparent prevalence
of psychiatric disorder in the physically ill and lead
to an increase in the proportion of false positives.
Again, the absence of a criterion prevents an easy
solution to this problem.

Zigmond & Snaith (1983) devised the Hospital
Anxiety and Depression Scale (HAD) specifically for
detecting anxiety and depression in the physically ill,
and it is therefore of interest to compare the GHQ
with the score derived from combining the two scales
of the HAD. The main differences between the GHQ
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and the HAD are that the latter asks only about
psychological symptoms and does not have the ‘same
as usual’ option, a response which scores zero in
the GHQ.

The HAD has been compared with clinical rating
scales (Zigmond & Snaith, 1983; Aylard et al, 1987)
and standardised interviews (Barczak et a/, 1988;
Andrews et al, 1988) but only two papers have
compared the HAD with the GHQ. Wilkinson &
Barczak (1988) compared the HAD with the GHQ-28
in a general-practice sample, using the structured
clinical interview for DSM-III as the criterion.
Unfortunately there was no indication whether the
slight superiority of the HAD could be attributed to
chance. Aylard et al (1987) also compared the HAD
with the GHQ-28 but like Zigmond & Snaith (1983)
they did not use a single threshold to define a case
and so their studies produced inflated values for sensi-
tivity and specificity by excluding doubtful cases.

Using factor-analytic models, this study compared
the HAD, the 12-item GHQ and the Clinical Interview
Schedule (CIS; Goldberg et al, 1970), in their ability
to detect cases of minor psychiatric disorder in a
sample of new referrals in a hospital setting. Using
this method the two self-report questionnaires could
be compared with each other and with the CIS.

The study was conducted in a dermatology clinic
and dermatological conditions do not usually lead to
impaired social functioning. There is little empirical
work on patients with dermatological disease and
although these disorders are reputed to frequently
arise psychogenically there is no quantitative evidence
that this is so. Wessely & Lewis (1989) concluded
that there is little evidence to suggest either that
dermatology patients have an excessive prevalence of
psychiatric conditions or that there is an obvious link
between particular skin disorders and psychiatric
morbidity. The 12-item GHQ was chosen partly
because it has a similar number of items to the HAD
(14 items) and also because it contains no somatic
symptoms. Goldberg & Williams (1988) concluded,
on the basis of an extensive review and meta-analysis,
that the validity of the GHQ-12 is comparable with
that of the longer versions of the GHQ.

Method

On each day selected for study, a random sample of all new
patients attending the Dermatology Out-patient Clinic of
King’s College Hospital were invited to take part in the study.
Each subject was asked to complete the HAD and 12-item
GHQ and to be interviewed by one of the authors using the
CIS. This was part of a larger study where other information
was collected and these results have been presented elsewhere
(Wessely & Lewis, 1989).
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A ‘case’ was defined if the subject scored 13 or more on
the total weighted score of the CIS (Goldberg et al, 1970).
Relative operating characteristic (ROC) curves were fitted
using the ROCFIT program (Metz et al, 1984).

The GHQ was scored using the traditional method (0, O,
1, 1; Goldberg, 1972) except for analyses in which factor
analysis was used. In these cases the Likert (0, 1, 2, 3) method
of scoring was adopted. This method leads to a distribution
of scores which more closely approximates the normal
distribution.

Use of factor-analytic measurement models

The sensitivity, specificity and kappa values of a self-report
questionnaire, traditionally assessed by comparison of the
questionnaire with a standardised interview (the criterion),
may be reduced as a result of error in the criterion as well
as that in the test itself. This should not affect the comparison
of two tests except that conventional statistics only estimate
sampling error and so apparently statistically significant
differences between tests should be interpreted cautiously.
One way of attempting to circumvent this problem is by use
of factor-analytic measurement models (Allen & Yen,
1970; Joreskog, 1971). The model assumes that all three
psychiatric measures used here are measuring the same
underlying construct which can be represented by a single
factor derived by maximum-likelihood factor analysis from
the scores on the three tests. All three measures can then
be compared with the factor which is used as the criterion.
In this study the LISREL vI program was used (Joreskog &
Sorbom, 1974).

Two analyses can be performed using this method. Firstly,
the reliabilities of the scales can be calculated using LISREL
vi. Assuming that all variation apart from the factor is
random error, LISREL can calculate the variance of this
random-error term. From classical test theory, the reliability
is given by the variance of the true score divided by the total
variance (Carmines & Zeller, 1979). The variance of the factor
is used as the estimate of the true variance and the total
variance is therefore calculated by adding the factor variance
to the variance of the random-error term calculated using
LISREL. This estimate of reliability can be conceived as the
accuracy with which each test measures the factor-derived
construct.

The second analysis performed determines a threshold
score on the factor and this is used instead of the CIS to
define a ‘case’. In this study the threshold on the factor was
determined using ROC analysis (Mari & Williams, 1985).
All three measures can then be compared with the factor-
derived case definition.

In summary, the assumptions underlying the measurement
model are as follows:

(a) the two questionnaires and the total weighted score
of the CIS are measuring the same psychological
construct

(b) this construct can be represented by a single factor
derived by maximum-likelihood factor analysis from
the three measures

(c) each measure can be represented by a linear
combination of the factor and a random-error term;
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TABLE 1
Comparison of: (a) the HAD with the GHQ when the CIS is used as the
criterion; and (b) the HAD, GHQ and CIS when the presumed underlying
JSactor score is used to define a case

Se% Sp% Bias Kappa s.e. ROCarea s.d.
(a) HAD 723 77.1 1.06 0.490 0.082 0.88 0.033
GHQ 787 77.5 1.13 0.550 0.078 0.84 0.046
®) CIS 89.8 956 0.96 0.859 0.048 0.98 0.012
GHQ 85.7 853 1.06 0.704 0.066 0.91 0.032
HAD 77.6 824 1.02 0.57 0.075 0.92 0.026

1. Se% = sensitivity.
2. Sp% = specificity.

errors in the different measures are assumed to be
uncorrelated
(d) the test scores are assumed to be normally distributed.

Results

The sample consisted of 173 subjects of whom 117 (68%)
completed the HAD, GHQ and CIS. Some data were
collected on almost all the 56 non-responders. They did not
complete all the measures, either because the experimenters
could not contact them or they claimed they could not
afford the time. The average age of the non-responders
(n=53) was 45 years and of the responders 40 years (1=0.3,
d.f. 166, P>0.5). Of the 56 non-responders, 55% were
women while 60% of the responders were female (,2=0.35,
P>0.3). Of the non-responders, 35% (9/26) were ‘cases’
defined by the 1/2 cut-off on the GHQ-12, while 44% of the
responders were cases using the same criterion (x*=0.84,
P>0.3). These results indicate that the group on whom
complete data were collected was fairly representative of
the original random sample.

The CIS suggested that the prevalence of minor psych-
iatric disorder was 40.2% (47/117; 95% CI 35.7-44.7%).

The mean score on the HAD anxiety scale (HADA) was
6.9 (s.d. =4.23) and on the HAD depression scale (HADD)
was 3.9 (s.d. = 3.41). The correlation between the CIS score
and the HAD score (the sum of HADA and HADD) was
0.79, between the CIS and the GHQ was 0.76 and between
the GHQ and HAD was 0.75.

Comparison of questionnaires using the CIS

Using the CIS-defined case as the criterion, the GHQ and
HAD were compared. The recommended cut-off score for
the 12-item GHQ is 1/2 (i.e. two or more is a case) but
there is no accepted score for the HAD, although Wilkinson
& Barczak (1988) and Andrews ef a/ (1988) have suggested
a 7/8 threshold. ROC analysis was used to define the best
HAD cut-off (Mari & Williams, 1985), and in this sample
it was 10/11. Using the sample to define the cut-off in this
way tends to enhance the sensitivity and specificity of the
HAD.

The sensitivities and specificities of the two questionnaires
compared with the CIS are given in the first two columns

of Table I(a), and the test bias (the ratio of test:criterion
prevalence) is shown in the third column. The areas under
the ROC curves (sixth column) give a measure of the ability
of a test to distinguish a case from a non-case and an area
of 1.0 indicates perfect agreement. The two ROC areas were
not significantly different (z=0.87; P=0.4) using the
method of Hanley & McNeil (1983).

The kappa statistic (Fleiss, 1981) is a measure of
agreement which corrects for chance. It was also calculated
with standard errors for both questionnaires (Table I; fourth
and fifth columns). The kappas were compared using
a resampling or ‘bootstrap’ method. Based upon 250
bootstrap samples, the mean difference between the kappa
for the HAD and the GHQ was 0.074 and the standard error
was 0.089, indicating there was not a significant difference
(P=0.4).

The results for the GHQ show a slightly superior
sensitivity and kappa, although the ROC area for the GHQ
is somewhat smaller. This apparent discrepancy is probably
because the sensitivity, specificity and kappa are calculated
using a single threshold while the ROC area is calculated
using several thresholds. In this instance the difference
between the ROC areas is not statistically significant, but,
in general, the results of the ROC area calculated with a
curve-fitting program is probably a better estimate of
agreement between test and criterion than indices calculated
using a single threshold.

In conclusion, it appears there is no substantial difference
between the two questionnaires when they are compared
with the CIS.

Comparison of questionnaires using measurement models

The reliabilities calculated using LISREL were 0.83 for the
CIS, 0.72 for the GHQ and 0.74 for the HAD.

Using the factor scores to define a case led to the results
shown in Table I(b). Again, there appeared to be few
differences between the GHQ and the HAD, and the
difference in ROC areas between the HAD and GHQ was
not significant (z=0.13, P=0.9; Hanley & McNeil, 1983).
However, the levels of agreement with the factor-derived
criterion was lower for the two questionnaires than for the
CIS, and there was a significant difference between the ROC
areas for the GHQ and CIS (z=2.3, P=0.02).
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Fic. 1 Scores on the CIS for each individual plotted against the
factor derived from the scores on the CIS, GHQ and HAD.

The total weighted scores on the CIS for each individual
are plotted against the factor scores in Fig. 1. This illustrates
that using the model, the CIS appears to be closely related
to the construct represented by the factor, but is not free
of error.

Discussion

In all the comparisons here, there were few differences
between the HAD and the 12-item GHQ and they
performed very similarly in this sample of dermatology
patients. Comparison of the GHQ with other
questionnaires, similar to the HAD in some respects,
have found no differences in the ability of the various
questionnaires to detect cases of minor psychiatric
disorder (Goldberg et al, 1976; Mari & Williams,
198S5).

Wilkinson & Barczak (1988) have argued that the
HAD has a ‘consistent threshold score’ of 7/8. The
difference with the present results (threshold 10/11)
may reflect the different case definitions in the two
standardised interviews, but it seems wise to avoid
a fixed threshold for the HAD before it has been
more widely studied.

In addition to the traditional approach to validity
using a standardised interview as the criterion, factor-
analytic measurement models were also used in an
attempt to derive a better estimate of the underlying
mental illness construct. The assumptions of the
model, outlined earlier, are parsimonious and
reasonable in the light of current psychiatric research
into minor psychiatric morbidity. This was illustrated
in Fig. 1. The analytic method seems to provide
useful additional information to that obtained using
the more established analyses.

In comparison with the differences between the
two questionnaires, which were tiny, the measurement
model suggested a small but definite advantage in
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the reliability of the CIS interview. This is reassuring,
but not surprising as the CIS takes about ten times
as long and contains many more questions than the
GHQ or HAD. However, the difference in reliability
is relatively modest and this questions the routinely
made assumption that a standardised interview is
free of error. It will be of interest to see whether
interactive computerised assessments (Lewis et a/,
1988), which can be longer and more thorough than
pen and paper questionnaires, will also be more
reliable.

The measurement model permits the calculation
of the reliability of the observed variables in
measuring the underlying construct. Reliability is a
somewhat ambiguous term and the term repeatability
has been recommended when the agreement between
replicate measurements is estimated (Rose & Barker,
1978a). The circumstance here is quite different. The
reliabilities are estimating the accuracy with which
the tests are measuring the underlying construct, the
presumed criterion. This method is therefore a form
of validity testing, where the criterion is a continuous
measure derived by factor analysis. Sensitivity
and specificity measure the accuracy with which a
test measures a categorical criterion. It has been
persuasively argued that disease is best conceived as
a continuum (Rose & Barker, 1978b) and this view
seems especially appropriate for minor psychiatric
disorders.

Conclusions

Measurement models have been used to try to over-
come the problems of using standardised interviews
as an error-free criterion. It seems that reasonable
assumptions are needed for these models, and their
use could provide additional insights into psychiatric
measurement.

The results indicate that there were few differences
between the HAD and GHQ in their ability to
detect cases of minor psychiatric disorder in this
setting. The standardised interview seemed to
be somewhat more accurate than the self-report
questionnaires.
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