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Abstract

Objective: To apply ROC analysis to select the best threshold scores for the PHQ and SRQ; to compare the
sensitivity and specificity of the PHQ and SRQ against a criterion diagnosis of depressive disorder in a commu-
nity sample in rural Pakistan, and to examine the influence of socio-demographic factors on misclassification.
Methods: The study used a two-stage design. Receiver Operating Characteristic (ROC) analysis was used to
estimate the optimal threshold score and to compare the ability of the Self Reporting Questionnaire (SRQ) and
the Personal Health Questionnaire (PHQ) to discriminate between cases of depressive disorder and non-cases. 
Results: The results of the ROC analysis suggest that the SRQ is superior to the PHQ, and at the threshold of
5/6, the SRQ has superior sensitivity, negative predictive value and percentage agreement compared with the
PHQ. When the SRQ threshold is raised it gains specificity, and at a cut-off threshold of 7/8 it is superior to the
PHQ (5/6) in all validity coefficients and percentage agreement. Only gender and the presence of a confidant
had a significant effect on misclassification using the SRQ among the cases. Both questionnaires performed bet-
ter for females based on comparison of the areas under the ROC curves. 
Conclusion: This study has demonstrated that the Urdu translations of both the PHQ and SRQ can be used as
screening tests for depressive disorder in the Pakistani population. People with little or no education answer both
somatic and psychological items with equal ease. In conclusion, the PHQ does not appear to have any advan-
tage over the SRQ. (JPMA 56:366;2006).

Introduction
Depressive disorders in the developing world are a

serious public health concern and are predicted to become the
most common cause of disability by the year 20201.  In devel-
oping countries with very limited resources, quick and inex-
pensive means of assessing depression are essential. Several
different self-completed screening instruments have been
developed. This study aimed to compare the performance of
two screening questionnaires, the Personal Health
Questionnaire (PHQ)2 and the Self Reporting Questionnaire
(SRQ)3, in the detection of depressive disorder. Since the
PHQ was designed to detect depressive disorder, it is poten-
tially more specific than SRQ, which was designed to detect a
wider range of common mental disorders.

The PHQ is a 16-item self-report depression rating
scale specifically designed for use in non-psychiatric clin-
ics.2 The items are based on the DSM-IIIR criteria for
depression, and subjects are asked to indicate (yes/no)
symptoms they have experienced over the preceding two
weeks. The PHQ has two parts; the first asks about the two
key symptoms of sadness and loss of interest. The second
part contains 14 questions about the other diagnostic

symptoms of depression and is only completed if at least
one of the key symptoms is present. If one of the key symp-
toms is present and there are five or more other positive
responses, the subject is likely to be currently depressed. In
a primary care setting, the PHQ has a sensitivity of 83.9%
and a specificity of 84.6% to detect major depressive disor-
der.4

The SRQ is one of the most widely used self-admin-
istered psychiatric questionnaires.3 The SRQ was devel-
oped as part of a collaborative study on strategies for
extending mental health care coordinated by the WHO. It
includes items indicative of non-psychotic mental disor-
ders. It was developed to facilitate trans-cultural compari-
son by ensuring ease of translation and comparability of
meaning between geographic regions.3 The SRQ has been
compared with standardised assessments of psychiatric dis-
order in primary care and community studies in Pakistan
and in other developing countries.5-8

The objectives of this study were: (i) to apply ROC
analysis to select the best threshold scores for the PHQ and
SRQ; (ii) to compare the sensitivity and specificity of the
PHQ and SRQ against a criterion diagnosis of depressive
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disorder in a community sample in rural Pakistan, and (iii)
to examine the influence of socio-demographic factors on
misclassification.

Methods
The study was a house-to-house survey of a geo-

graphically designated area of Mandra, 50 kilometres east
of Islamabad. Urdu is widely understood and spoken, and
local people speak Potohari, a dialect of Punjabi. Farming,
military service, small local business ventures, employment
in local cigarette factory and employment overseas are the
main avenues of livelihood for majority of the population.
The study was performed in 1996. 

The sample was derived from the electoral list (age
18 years and above) held at the office of Union Council.
Random numbers tables were used to select 300 names; half
male, half female. A total of 267 were found to be current-
ly living in the village. The remaining 33 people, mainly
men, were working away semi-permanently, only returning
every six months or so.

The study used a two-stage design. In the first stage,
two research assistants, with local guides, introduced the
study to potential participants, answered questions and
gained verbal consent for inclusion in the study. The
research assistants administered a social and demographic
questionnaire along with Urdu translations of the PHQ and
SRQ. The research assistants read out the questions to vil-
lagers who were illiterate.

In the second stage, PHQ high scorers (6 or more)
were over-sampled in an otherwise random sample who
were contacted for interview using the Psychiatric
Assessment Schedule (PAS).9 It took 30-40 minutes to
complete the PAS interview. PAS results were analyzed
using the CATEGO computer program.10 The interviews
were all performed by the first author who was blind to the
screening questionnaire results. All interviews were con-
ducted within 4 weeks of the first stage screening.  Every
effort was made to carry out the interview in privacy but in
the case of female subjects a female research assistant
accompanied the male interviewer. Psychosexual items in
the interview had to be omitted in most female interviews.
Cases of depressive disorder were defined as those with
Index of Definition 5 or above using the PAS as the gold-
standard criterion diagnosis throughout. 

Receiver Operating Characteristic (ROC) analysis
was used to estimate the optimal threshold score and to
compare the ability of these two questionnaires to discrimi-
nate between cases of depressive disorder and non-cases.
All calculations were carried out using expansion weights to
adjust for the different proportions of screen positives and
screen negatives that were interviewed using

the PAS.11 Performance indices were calculated for both
questionnaires using best cut-off determined by ROC analy-
sis: sensitivity, specificity, positive predictive value, nega-
tive predictive value and percentage agreement. The effect
of socio-demographic variables on misclassification by the
questionnaires was first assessed by calculating the odds
ratio of being a false negative among cases and of being
false positive among non-cases using Fisher's exact test or
logistic regression using expansion weights. 

Results
Of 267 people approached, 258 (96.6%) completed

the PHQ; 144 (56%) were female. A total of 107 were
selected for second phase diagnostic interview, of whom
102 (95%) agreed; 29 males and 73 females. Table 1 shows
the demographic details of the whole sample of 258 sub-
jects, those interviewed at phase 1 only, and those inter-
viewed at phase 2. No significant differences were found
between the two sub samples, except that females were
more likely to be interviewed at phase 2, because they were
more likely to score highly on the PHQ screen.

ROC analysis was applied to the two screening tests
(Figure). Sensitivity, specificity and percentage agreement
between screen and CATEGO results were all adjusted,
using expansion weights, to account for the different pro-
portions of screen negatives and screen positives who were
interviewed using the PAS. Unless this is done, screen neg-
atives are under-represented in the second-phase sample,
sensitivity is likely to be overestimated and specificity
underestimated. Out of 101 high scorers (6 or more) on the
PHQ, 57 were interviewed using the PAS. Thus the expan-
sion weight for screen positive results should be 101/57 =
1.77. Out of 157 low scorers, 45 were interviewed using the
PAS, so weighting for screen negatives is 157/45 = 3.49.

It is clear from Figure that the SRQ is a better
screening instrument for these subjects than the PHQ
because the curve is more concentrated in the top left hand
corner of the graph area, which represents both high sensi-

Figure. ROC curves using total SRQ or PHQ scores and sampling weights.
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corner of the graph area, which represents both high
sensitivity and high specificity. The best threshold can be
identified from the ROC curve by selecting the threshold

that is the shortest distance from the top left hand corner of
the plot area (i.e. coordinates 0,100). Using the SRQ, the
threshold of 5/6 appears to be good, although 6/7, 7/8 or 8/9
may also be worth considering, depending on whether it is
regarded as important to be sensitive or specific. These have
been labeled on Figure. Choosing between different thresh-
olds may be influenced by the characteristics required of the
screening test: selection of a lower threshold would increase
sensitivity with some loss of specificity, whereas raising the
threshold increases specificity with loss of sensitivity. For
the PHQ, the cut-off of 5/6 actually used in the first-phase
screen in this study seems a good choice.

Validity coefficients for various thresholds of each
questionnaire are shown in Table 2. At a threshold of 5/6 the
SRQ has superior sensitivity, negative predictive value and
percentage agreement compared with the PHQ (5/6). At a
threshold of 8/9 the SRQ has nearly as good sensitivity as
the PHQ (threshold 5/6), but much better specificity.

Of the 102 subjects, 22 were misclassified using the
PHQ with a cut-off of 5/6 (10 false negatives and 12 false

Whole sample
n=258

1st phase only
n=156

2nd phase
n=102

Comparison of 1st and
2nd phase samples

No % No % No % P

Male
Age 40 or more
Marital status1

Single
Married
Widowed/separated or
divorced
Educational level:
Illiterate /can sign only
Primary/can read Quaran
at least secondary
Unemployed
4 or more children2

Lost a child
Separation between parents
before age 173

Separation from parents before
age 17
Subject has a confidant
Monthly income4

< 1000 rupees
1000 -5000 rupees
> 5000 rupees
Living situation: 3 or more
people per room

114
109

31
207

19

50
82
126
23
153
42

27

93
164

21
187
41

80

44
42

12
81

7

19
32
49
9
62
16

11

36
64

8
75
17

31

85
72

22
124

9

26
46
84
15
89
25

20

60
95

12
111
28

43

55
46

14
80

6

17
29
54
10
60
16

14

39
61

8
74
18

28

29
37

9
83

10

24
36
42
8
64
17

7

33
69

9
76
13

37

28
36

9
81

10

24
35
41
8
66
17

7

32
68

9
78
13

36

<0.0005
0.12

0.25

0.12

0.66
0.42
1.0
0.14

0.35

0.29

0.54  

1.0 

Table 1. Demographic details and comparison of subjects interviewed at the first phase only and those also interviewed in phase 2. 
Fisher's exact test p-value is shown for dichotomous variables.

1  1 subject in the 1st phase only group did not supply information on marital status.
2  8 subjects in the 1st phase only group and 5 in the 2nd phase group did not supply information about number of children.
3  13 subjects in the 1st phase only group and 5 in the 2nd phase group did not supply information about separation between parents.
4  5 subjects in the 1st phase only group and 4 in the 2nd phase group did not supply information about monthly income.

Table 2. Validity and agreement coefficients for PHQ and SRQ 
against the PAS criterion diagnosis of depressive disorder.

Threshold Specificity Sensitivity PPV NPV Percentage
agreement

PHQ:
5/6

6/7

7/8

8/9

85.2

86.6

91.8

95.5

69.6

59.8

55.3

51.1

78.9

78.8

84.8

90.2

77.8

72.0

71.4

70.5

78.2

74.4

75.4

75.5

SRQ:
5/6

6/7

7/8

8/9

80.8

83.7

89.3

91.8

93.1

86.6

72.2

67.0

77.9

79.7

83.6

86.3

94.1

89.5

80.9

78.4

86.0

85.0

81.9

81.1
PPV = positive predictive value
NPV = negative predictive value
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positives). Using the SRQ (5/6), 17 were misclassified (2
false negatives and 15 false positives) and using SRQ (8/9),
18 were misclassified (11 false negatives and 7 false posi-
tives). Among the socio-demographic variables investigat-
ed, only gender and the presence of a confidant had a signif-
icant effect on misclassification using the SRQ among the
cases. There was no difference in misclassification by gen-
der using the PHQ. Age, marital status, overcrowding, edu-
cation, income, employment status, having four or more
children, loss or separation from parents before the age of
17 years or loss of a child were not associated with differ-
ences in misclassification for either screening test using
logistic regression with gender-specific expansion weights. 

As the SRQ performed differently according to the
gender of the respondent, the ROC curves of both question-
naires were plotted separately for males and females. Both
questionnaires performed better for females than males,
based on comparison of the areas under the ROC curves.
Using the PHQ, the cut-off of 5/6 would be suitable for both
males and females. In contrast, the best threshold using the
SRQ appears to be different for males and females. While
8/9 would be a good threshold for females, it would be very
poor for males due to lack of sensitivity (15.8%). A much
lower threshold, such as 5/6 or even 3/4 would appear to be
better for males. 

Discussion
This study has demonstrated that the Urdu translations

of both the PHQ and SRQ can be used as screening tests for
depressive disorder in the rural Pakistani population. Both
scales were found to be very acceptable to the participants
who had no difficulty in understanding its purpose and com-
pleting it. People with little or no education answer both
somatic and psychological items with equal ease. 

The results of the ROC analysis suggest that the
SRQ is superior to the PHQ, and at the threshold of 5/6, the
SRQ has superior sensitivity, negative predictive value and
percentage agreement compared with the PHQ. When the
SRQ threshold is raised it gains specificity, and at a cut-off
threshold of 7/8 it is superior to the PHQ (5/6) in all validi-
ty coefficients and percentage agreement.

In addition to the ability of a screening questionnaire
to identify a probable case, the factors that influence mis-
classification also need to be considered when choosing
between questionnaires. Sociodemographic variables have
been associated with the misclassification of subjects by
psychiatric questionnaires.12-14 Studies using the General
Health Questionnaire in Europe have shown that its sensi-
tivity is lower in men than in women15-17 and in Brazil poor-
ly educated people are more likely to be misclassified 

as false positive and women as false negative.12 In this study
Both PHQ and SRQ perform better with females than
males.  For the PHQ the cut-off 5/6 was the best for both
genders, but it may be better to choose a lower threshold for
the SRQ among men. Within the limits of the modest sam-
ple size, neither the SRQ nor PHQ varied in performance
with respect to other factors associated with prevalence of
depression, including age, marital status, overcrowding,
education, income, employment status, having four or more
children, loss or separation from parents before the age of
17 years or loss of a child. 

In conclusion, the PHQ does not appear to have any
advantage over the SRQ. Similarly, it was reported that the
Bradford Somatic Inventory did not have any advantage
over the SRQ, which has now been widely used in develop-
ing countries.18,19 This study has validated the SRQ in a new
setting in Pakistan, but in the light of the sample size, fur-
ther research on the use of screening instruments in such
settings is required.
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