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The 30-item General Health Questionnaire (GHQ) and Zung’s Self-Rating 
Depression Scale (SDS) were distributed to 120 pregnant women 4 
times - in early and late pregnancy and 5 days and 1 month after the child 
was born. The validity of the questionnaires was assessed against the 
subjects’ Research Diagnostic Criteria (RDC) diagnoses. Both the G H Q  
and SDS sufficiently identified cases of minor mental disorder and depressive 
disorders respectively in early pregnancy; they lost their validity on the 
subsequent two occasions, but gained it again 1 month after the birth; the 
optimal cut-off points varied accordingly. This study suggests that the optimal 
cut-off point for a questionnaire should be validated against an externally 
determined clinical diagnosis whenever the instrument is used repeatedly on 

I the same population. 

Self-rating questionnaires have frequently been used 
in both epidemiological and clinical studies when the 
samples are of a relatively large size or of a nature 
that does not allow direct access to the subjects. 

The validity of self-rating questionnaires is mea- 
sured in terms of sensitivity (the proportion of cases 
correctly identified by positive scores of the ques- 
tionnaire to true cases), specificity (the proportion of 
non-cases (normal subjects) correctly identified by 
negative scores of the questionnaire to true non- 
cases), positive predictive value (the proportion of 
true cases to those with positive scores of the ques- 
tionnaire), negative predictive value (the proportion 
of true non-cases to those with negative scores) and 
overall diagnostic rate (the proportion of cases and 
non-cases correctly identified by positive and nega- 
tive scores respectively to the whole sample). The 
validity of self-rating questionnaires is usually ex- 
pressed in terms of these 5 measures. However, the 
power of the last 3 measures varies, depending on 
the base rate (prevalence) of cases, whereas sensi- 
tivity and specificity do not. Therefore, these two 
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measures are usually used to indicate the screening 
power of a questionnaire, whereas for the purposes 
of epidemiological studies, positive and negative pre- 
dictive values are more useful in estimating the preva- 
lence of cases. An optimal cut-off point is specified 
for a questionnaire, taking into account the balance 
of the 5 validity measures. The external criterion for 
validation is usually a clinical judgement, simulta- 
neously made by experienced clinicians or research- 
ers who are blind to the questionnaire score. How- 
ever, it is usual to examine the validity of a 
questionnaire for use on a single occasion, whereas 
its reliability is often measured by comparing the 
scores recorded on two different occasions. Al- 
though the validity of repeatedly administered ques- 
tionnaires cannot be endorsed by a study of their use 
on single occasions, this has rarely been examined. 

We (1,2) have already found that, among preg- 
nant women, the total score of the Japanese version 
of the G H Q  satisfactorily discriminates psychiatric 
cases and non-cases at the first trimester and that 
the validity figures of the G H Q  at the third trimes- 
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ter became poor. This article is an extended report 
of the validity of the repeated use of two well-known 
self-rating psychiatric questionnaires - the General 
Health Questionnaire (GHQ) (3) and Zung’s Self- 
rating Depression Scale (SDS) (4) - in women 
passing through both the antenatal and postnatal 
periods. 

Material and methods 

The sample for this present study consisted of 120 
women who volunteered to participate in a follow-up 
study of their mental health during both the antena- 
tal and postnatal periods (1,2). At entry, they were 
all attending the Department of Obstetrics of a gen- 
eral hospital in Kawasaki, Japan; women at over 12 
weeks gestation were excluded, but no other preg- 
nant women were excluded. They were aged 17 to 42 
years, with a mean (SD) of 28 ( 5 )  years. All were 
married. The pregnancy was their first for 42 ( 3 5 % )  
women; 66 ( 5 5 % )  women were expecting their first 
baby. Social class was not examined, because of the 
lack of an agreed definition for it in Japan. 

The women were examined four times: (a) in early 
pregnancy (when the fetal heart beat was first con- 
firmed by echocardiography); (b) in late pregnancy 
(approximately 34 weeks gestation); (c) 5 days post- 
natally; and (d) 1 month postnatally. At each exami- 
nation, the 30-item G H Q  and SDS were adminis- 
tered. 

The G H Q  aims to identify current nonpsychotic 
mental disorder in general. The original 60-item ver- 
sion has been shortened to 30-, 28-, 20- and 12-item 
questionnaires, but the 30-item version has been se- 
lected for use by many researchers. Each item is 
rated as either 0 or 1; the total score of the 30-item 

Table 1. Validity of GHQ for RDC cases 

G H Q  ranges between 0 and 30, with higher scores 
meaning a higher probability of caseness. The SDS 
was developed as an instrument to assess the sever- 
ity of depression but is often used as a screening 
instrument. Unlike the original SDS, scores of 0 to 
3 were assigned to the 4 responses of each SDS item, 
so that the range of the total SDS score became 
0-60, rather than 20-80, as in the original version. 

The subjects were then interviewed by one of the 
two psychiatrists (T.K. and S.S . )  blind to the results 
of the two questionnaires. These interviews were 
conducted using the Schedule for Affective Disor- 
ders & Schizophrenia (SADS) ( 5 )  or its change ver- 
sion (6) in the second and later interviews, and psy- 
chiatric diagnosis was established according to the 
Research Diagnostic Criteria (RDC) (7). The reli- 
ability of the RDC and SADS had been confirmed 
by both case vignettes (8) and interrater designs (9), 
prior to the present study; their interrater reliability 
coefficients expressed by Cohen’s (10) kappa for 
RDC major depressive disorder were 1.00 and 0.84 
in the case vignette and interrater designs, respec- 
tively. 

For the validation study of the GHQ, the women 
who were assigned any of the RDC diagnoses were 
designated as cases at each time-point, and those 
without any RDC diagnosis were designated non- 
cases. The discriminant power of the total G H Q  
score was assessed against the caseness, and mean 
scores of the G H Q  compared between cases and 
non-cases at each time-point. Similarly, the SDS 
was tested against RDC depressive disorders (major 
and minor depressive disorders and other mental 
disorder (OMD) with dysphoric mood) as the ex- 
ternal validator. For these calculations the SPS S-X 
program (1 1) was used. 

GHQ First trimester Third trimester Postnatal day 5 Postnatal month 1 
cut-off 
points sensitivity specificity sensitivity specificity sensitivity specificity sensitivity specificity 

o/ 1 
112 
213 
314 
415 
516 
617 
718 

9/10 
lo i l l  
11/12 
12/13 
13/14 
14/15 

819 

100.0 
100.0 
94.4 
88.9 
88.9 
88.9 
83.3 
83.3 
77.8 
77.8 
66.7 
66.1 
44.4 
27.8 
27.8 

3.3 
11.1 
31.1 
38.9 
47.8 
54.4 
64.4 
71.1 
75.6 
78.9 
78.9 
83.3 
87.8 
92.2 
93.3 

92.3 
76.9 
61.5 
38.5 
38.5 
38.5 
38.5 
38.5 

23.1 
23.1 

7.7 
7.7 
7.7 
7.7 

30.8 

12.9 
29.4 
49.4 
56.5 
64.7 
72.9 
77.6 
82.4 

87.1 
88.2 
91.8 
95.3 
95.3 
95.3 

83.5 

100.0 
100.0 
77.8 
61.1 
44.4 
27.8 
27.8 
27.8 
22.2 
1 1 . 1  
1 1 . 1  
1 1 . 1  
1 1 . 1  
1 1 . 1  
11.1 

8.3 
31.9 
43.1 
54.2 
63.9 
68.1 
73.6 
79.2 
80.6 
81.9 
86.1 
87.5 
88.8 
90.2 
95.8 

100.0 
93.8 
81.3 
81.3 
68.8 
50.0 
50.0 
50.0 
37.5 
37.5 
37.5 
37.5 
37.5 
37.5 
25.0 

4.8 
27.7 
39.8 
54.2 
61.4 
68.7 
75.9 
84.3 
85.5 
88.0 
89.2 
89.2 
89.2 
90.4 
94.0 
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Results 

Usable questionnaires were returned for the GHQ 
from 108,98,90, and 99 women at the first and third 
trimesters, and 5 days and 1 month postnatally, re- 
spectively. The corresponding figures for the SDS 
were 111, 102, 91, and 101. The number of women 
whom we did not manage to interview was 15, 17 
and 15 at the third trimester, 5 days, and 1 month 
postnatally; 2 women experienced neonatal death, 3 
experienced miscarriage, and the remaining women 
either moved out of the area or did not attend. 
Therefore, the questionnaire response rates among 
those women interviewed were high. 

In the first trimester, the RDC diagnoses were; 
major depressive disorder, 9; minor depressive dis- 
order, 3; OMD with dysphoric mood, 1; phobic dis- 
order, 2; obsessive-compulsive disorder, 3; panic 
disorder, 1; labile personality, 1; OMD without dys- 
phoric mood, 3; and schizotypal features, 1. In the 
third trimester, the RDC diagnoses were: major de- 
pressive disorder; 5 ;  minor depressive disorder; 5 ;  
OMD with dysphoric mood; 1; phobic disorder; 2; 
obsessive-compulsive disorder; 5;  and labile person- 
ality, 1. On day 5 postnatally, the RDC diagnoses 
were; minor depressive disorder, 6; OMD with dys- 
phoric mood, 6; phobic disorder, 2; obsessive com- 
pulsive disorder, 4; labile personality, 1; and OMD 
without dysphoric mood, 2. At 1 month postnatally, 
the RDC diagnoses were; major depressive disorder, 
3; minor depressive disorder, 4; OMD with dys- 
phoric mood, 3; phobic disorder, 2; obsessive- 
compulsive disorder, 7; labile personality, 1; and 
OMD without dysphoric mood, 1. The sum of the 
number of cases described above exceeds the num- 
ber of cases indicated in Table 2 because of the mul- 
tiple diagnosis policy of the RDC. OMD is a dis- 
order that shows some mental symptoms but does 
not meet any of RDC diagnoses. 

Since the purpose of the G H Q  is to identify cases 
with nonorganic nonpsychotic minor mental disor- 
der in general, whereas the SDS identifies cases of 
depressive disorder (3), the external criteria against 
which the G H Q  and SDS were validated were, for 
the GHQ, all RDC diagnoses, and for the SDS, 
depressive disorders. In this study, depressive dis- 
orders included major and minor depressive dis- 
orders and OMD with dysphoric mood. The valid- 
ity ofthe GHQ at the first trimester has been reported 
previously elsewhere (1). 

At the first trimester, we set an optimal cut-off 
point of the total G H Q  score at 7/8, taking into 
account all 5 validation measures (1). The cut-off 
point of 7/8, however, was unable to maintain the 
scale’s sensitivity over the subsequent three exami- 
nation time-points, though the specificity remained 
stable throughout (Table 1). Sensitivity could be re- 

tained by reducing the cut-off point, but this sub- 
stantially invalidated the scale’s specificity. How- 
ever, the sensitivity of the total G H Q  score seemed 
to increase again at 1 month postnatally. 

The differences of mean G H Q  scores between 
cases and non-cases were most significant at the first 
trimester ( t  = 4.58, P = 0.001), lost significance at the 
third trimester and day 5 postnatally, but gained 
significance again at 1 month postnatally ( t  = 2.43, 
P = 0.025) (Table 2). 

Inspection of the sensitivity and specificity of the 
total SDS score indicates that its optimal cut-off 
point at the first trimester may be set at 22/23 
(Table 3). Like the total G H Q  score, the total SDS 
score lost its sensitivity as the follow-up continued, 
but retained it slightly at 1 month postnatally. The 
specificity of the SDS was more or less stable over 
the 4 time-points. 

Differences of the mean SDS scores between 
cases and non-cases were significant at the two an- 
tenatal time-points but lost significance postnatally 
(Table 4). 

The above findings were virtually the same when 
cases with OMD were redesignated as non-cases 
(tables not shown here, but available on request to 
the first author). 

Discussion 

The salient findings of this study are that in the first 
trimester both the GHQ and SDS identified cases of 
minor mental disorder and depressive disorders re- 
spectively, that they lost their validity on the subse- 
quent two occasions, but gained it again 1 month 
postnatally. The optimal cut-off points varied ac- 
cordingly. 

Previous reports indicate that the G H Q  and SDS 
(12-14) are powerful means of identifying psychiat- 
ric cases or measuring severity. However, most 
previous studies compared the results of each ques- 
tionnaire against a psychiatric diagnosis made con- 

Table 2. GHQ scores of the RDC cases and controls 

First Third Postnatal Postnatal 
trimester trimester day 1 month 1 

Cases 
n 
mean 
SD 

Non-cases 
n 
mean 
SD 

t 
P 

18 
12.3 
5.7 

90 
6.2 
5.1 

4.58 
<0.001 

13 
5.8 
6.5 

85 
4.2 
4.2 

0.87 
NS 

18 
5.9 
5.1 

72 
4.7 
4.5 

1.02 
NS 

16 
9.3 
7.3 

83 
4.7 
4.4 

2.43 
<0.05 

t two-tailed Student’s t-test. 
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Table 3. Validity of the SDS for RDC depressive disorders 

SDS First trimester Third trimester Postnatal day 5 Postnatal month 1 
cut-off 
points sensitivity specificity sensitivity specificity sensitivity specificity sensitivity specificity 

9/10 
l o i l l  
11/12 
12/13 
13/14 
14/15 
15/16 
16/17 
17/18 
18/19 
19/20 
20/2 1 
21/22 
22/23 
23/24 
24/25 
25/26 
26/27 
27/28 
28/29 
29/30 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
90.9 
90.9 
72.7 
72.7 
72.7 
63.6 
63.6 
54.5 
45.5 

3.0 
4.0 
6.0 
9.0 

14.0 
17.0 
23.0 
29.0 
37.0 
43.0 
51.0 
57.0 
62.0 
70.0 
74.0 
78.0 
85.0 
88.0 
91.0 
91.0 
93.0 

100.0 
100.0 
100.0 
100.0 
90.0 
90.0 
90.0 
90.0 
90.0 
80.0 
80.0 
80.0 
80.0 
70.0 
50.0 
50.0 
40.0 
40.0 
20.0 
10.0 
10.0 

3.3 
4.3 
6.5 
6.5 

10.9 
15.2 
27.2 
39.1 
47.8 
53.3 
60.9 
64.1 
67.4 
76.1 
82.6 
89.1 
91.3 
92.4 
92.4 
95.7 
96.7 

100.0 
100.0 
100.0 
90.9 
81.8 
72.7 
72.7 
63.6 
54.5 
36.4 
21.3 
27.3 
27.3 
27.3 
27.3 
18.2 
18.2 
18.2 
9.1 
9.1 
9.1 

7.5 
11.3 
16.3 
18.8 
31.3 
40.0 
51.3 
55.0 
61.3 
70.0 
76.3 
77.5 
80.0 
85.0 
90.0 
92.5 
93.8 
95.0 
96.3 
97.5 
97.5 

88.9 
88.9 
88.9 
88.9 
77.8 
77.8 
77.8 
77.8 
77.8 
77.8 
55.6 
55.6 
55.6 
44.9 
33.3 
22.2 
11.1 
1 1 . 1  
1 1 . 1  
11.1 
11.1 

5.4 
8.7 

12.0 
22.8 
29.3 
34.8 
47.8 
56.5 
63.0 
72.8 
80.4 
83.7 
87.0 
88.0 
92.4 
94.6 
95.7 
96.7 
96.7 
96.7 
98.9 

currently by clinicians blind to the questionnaire 
scores. Our results strongly suggest that the validity 
of these two well-known questionnaires, and possi- 
bly of any questionnaire, varies on different occa- 
sions. 

The fact that the validity of the questionnaires is 
reduced on the subsequent two occasions may be 
interpreted as the effect of social desirability, en- 
hanced by repeated exposure to the same stimuli. 
Thus, using the same sample, we have demonstrated 
that the reduced difference in the mean G H Q  scores 
between cases and non-cases from the first to sec- 
ond occasions was not due to an increase in the 
G H Q  scores of the non-cases but due to a decrease 
in the G H Q  scores of the cases (2). Those women 
with an initially high G H Q  score may have become 
aware of the purpose of G H Q  questions when faced 
by them on the second occasion. 

Any effect of social desirability, however, could 
not explain the fact that 1 month after childbirth, the 
validity of the questionnaires was as high as that in 
the first trimester. A possible explanation may be 
that the nature of cases in the first trimester and 1 
month postnatally is different from that in the third 
trimester and 5 days postnatally. Thus, of 13 de- 
pressive cases in the first trimester, 9 were major 
depressive disorder; of 10 depressive cases at 1 
month postnatally, 3 were major depressive dis- 
order, whereas only one had major depressive dis- 
order on day 5 postnatally. Though there were 5 
cases with major depressive disorder in the third 
trimester, the validity of the questionnaires was re- 

duced markedly. Therefore, the different nature of 
diagnoses on different occasions cannot be the sole 
explanation. 

It is usual practice in Japan for pregnant women 
to attend an obstetric clinic regularly (often once a 
month) during the antenatal period, but after child- 
birth, they attend there only at 1 month and rarely 
thereafter. It may be speculated that their attitude to 
a questionnaire is different between the antenatal 
and postnatal periods, and that the effect of social 
desirability is more prominent during the antenatal 
period, possibly because they more strongly depend 
on the care delivered by hospital staff. 

Because we can neither predict how much social 
desirability works on the response of the subjects 
nor forsee the symptomatic and diagnostic structure 

Table 4. SDS scores of women with RDC depressive disorders and controls 

First Third Postnatal Postnatal 
trimester trimester day 1 month 1 

Cases 
n 
mean 
SD 

Non-cases 
n 
mean 
SD 

t 
P 

1 1  
28.4 
4.9 

100 
19.9 
5.9 

4.6 1 
<0.001 

10 
24.0 
5.8 

92 
18.8 
5.2 

3.02 
<0.01 

1 1  
19.0 
6.0 

80 
16.6 
5.4 

1.38 
NS 

9 
21.2 

8.8 

92 
16.3 
4.8 

1.65 
NS 

t two-tailed Student's t-test. 
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of cases in a given population, there seems no way 
to set an optimal cut-off point for a psychiatric ques- 
tionnaire, other than to validate it against an exter- 
nally determined clinical diagnosis, even when it is 
used on the same population. 
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