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ABSTRACT

The Patient Health Questionnaire-9 (PHQ-9) is one of the most commonly used measures for
screening, diagnosing and monitoring of depression. So far, four studies have examined some of the psycho-
metric properties of Persian version of PHQ-9 in physical and psychiatric patients; however, some aspects of
its psychometrics have not yet been adequately evaluated in the student population. Therefore, this study
aims to examine more psychometric properties of the Persian version of PHQ-9 in the student population.
[VETTLE In this descriptive study, 463 students of Guilan University of Medical Sciences in the academic
year 2018-19 participated who were selected using a convenience sampling method. The reliability of
the Persian PHQ-9 was assessed using internal consistency and test-retest reliability for a 2-week inter-
val. Its construct validity was evaluated by exploratory and confirmatory factor analyses. To evaluate its
convergent validity, the second version of the Beck Depression Inventory (BDI-II), the depression sub-
scale of the 21-item Depression Anxiety Depression Inventory (DASS-21), the neuroticism subscale of
NEO Five Factor Inventory (NEO-FFI) and the negative affect subscale of the Positive Affect and Negative
Affect Scale (PANAS) were used. The openness subscale of NEO-FFI and the positive affect subscale of
PANAS were also used to assess its discriminant validity.

ST Cronbach’s alpha coefficient of 0.856 and intraclass correlation coefficient of 0.869 indicated
high internal consistency and test-retest reliability of the Persian PHQ-9, respectively. Exploratory factor
analysis results showed a one-factor structure, accounting for 47.59% of the total variance. Confirmatory
factor analysis results showed that all questions were related to one factor. Positive correlation of the
Persian PHQ-9 score with BDI-II (r= 0.769), the neuroticism subscale of NEO-FFI (r= 0.508), the depres-
sion subscale of DASS-21 (r= 0.647) and the negative affect subscale of PANAS (r= 0.430) indicated an
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Key words: acceptable convergent validity, while its negative correlation with the positive affect subscale PANAS (r=
Depression, Patient -0.444) indicated its acceptable discriminant validity; however, its score had no significant relationship
Health Question- ¢ with the openness subscale of NEO indicates NEO-FFI (r= 0.116).
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Extended Abstract

1. Introduction

n recent decades, several scales have been

developed and validated to measure depres-

sion and have been used in clinical and non-

clinical settings. One of the most widely

used scales of depression in the last two de-
cades is the Patient Health Questionnaire-9 (PHQ-9). This
measure is used for screening depression in primary care
[15]. One of the advantages of this tool is that it fully com-
plies with the criteria for depression in the fourth edition of
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-1IV) [13]. In general, studies that have been con-
ducted to validate PHQ-9 in different populations, medical
settings, and different countries have shown that it has good
psychometric properties and is a valid measure for evalua-
tion of depressive symptoms. So far, four studies have been
conducted to validate the PHQ-9 in Iran, using different tar-
get population, sample size, accompanied questionnaires,
and methodology. Given the need for access to screening
tools for depressive symptoms [9], the present study aimed
to evaluate the psychometric properties of Persian version
of PHQ-9 in the student population. We used a relatively
large sample in order to increase the statistical robustness.
We evaluated Convergent Validity (CV) and Discriminant
Validity (DV) as well as test-retest reliability and internal
consistency at the same time, and assessed the construct va-
lidity given the contradictory results of previous study [22]
on the factor structure of PHQ-9.

2. Method

This is a descriptive study. The study population includ-
ed all students of Guilan University of Medical Sciences
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in the academic year 2018-19. Samples were selected us-
ing a convenience sampling method. After collecting data
and excluding incomplete questionnaires, the final sample
size was 463. To investigate the reliability of the Persian
PHQ-9, both internal consistency and test-retest reliability
for a 2-week interval were evaluated. Construct validity of
PHQ-9 and its similarity or difference among the samples
were evaluated using exploratory and confirmatory factor
analyses. The CV and DV were also assessed by Pearson
correlation test. To evaluate the convergent validity, the
second version of the Beck Depression Inventory (BDI-II),
the depression subscale of the 21-item Depression Anxiety
Depression Inventory (DASS-21), the neuroticism subscale
of NEO Five Factor Inventory (NEO-FFI) and the negative
affect subscale of the Positive Affect and Negative Affect
Scale (PANAS) were used. According to the study litera-
ture, these scales either measure the construct of depression
or are in common with PHQ-9 in the basic construct of
general psychopathology (neuroticism) and negative mood
[9]. The openness subscale of NEO-FFI and the positive
affect subscale of PANAS were also used to assess the dis-
criminant validity. The positive affect subscale measures
the reversed construct of depression. On the other hand,
since people with low levels of openness are often prone
to experience negative mood, openness is considered as
the reversed construct of depression [9, 36]. In studies on
the validation of other measures of depression, the above
mentioned questionnaires have also been used to examine
convergent validity and discriminant validity [9].

3. Results

The Cronbach’s alpha coefficient of 0.856 and the in-
traclass correlation coefficient of 0.869 indicated the high
test-retest reliability and internal consistency of the Persian
PHQ-9, respectively. The Kaiser-Meyer-Olkin (KMO)

Table 1. Correlation coefficients for assessing the CV and DV of the Persian PHQ-9

Variabels PHQ-9 BDI-II Neuroticism  Openness Depression Positive Affect Negative Affect
PHQ-9 1
BDI-II 0.769** 1
Neuroticism 0.508** -0.580** 1
Openness 0.116 -0.143* 0.013 1
Depression 0.647** 0.678** -0.493** -0.254 1
Positive Affect -0.444** -0.416** 0.487** -0.085 -0.433 1
Negative Affect 0.430** 0.452** -0.377** -0.078 0.376 -0.012 1

* P<0.05; ** P<0.01.
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value of 0.889 indicated that the sample size was adequate,
and the results of Bartlett’s test of sphericity (Chi-square=
1468.31, df=36, P<0.0001) showed that the conditions for
performing factor analysis were established. The results of
exploratory factor analysis indicated that all items were in
one factor (Range= 0.39-0.60, Eigenvalue= 4.28) and ex-
plained 47.95% of the total variance. The fitting indices of
the one-factor model of the Persian PHQ-9 were reported
as follows: Chi-square/Degree of Freedom =4.39 (P>0.05),
Comparative Fit Index= 0.92, Non-Normed Fit Index=
0.90, Root Mean Square Error of Approximation=0.03, and
Standardized Root Mean Square Residual= 0.065. Stan-
dardized coefficients with a range of 0.063-0.68 showed
that all items were related to one factor. Table 1 shows
the results of CV and DV. Positive correlation of Persian
PHQ-9 with BDI-II (r= 0.769), the neuroticism subscale of
NEO-FFI (r= 0.508), the depression subscale of DASS-21
(= 0.647) and the negative affect subscale of PANAS (r=
0.430) showed its acceptable CV, and its negative correla-
tion with the positive affect subscale of PANAS (r=-0.444)
indicated its acceptable DV, while it had no significant rela-
tionship with the openness subscale of NEO-FFI (1= 0.116)

4. Discussion and Conclusions

The Persian PHQ-9 has acceptable validity and reliability
to be used on Iranian student population. Our results can
be compared with the findings of previous studies con-
ducted on other countries on the student population [17, 25,
26, 51-54]. The results showed that the Persian version of
PHQ-9 had high internal consistency and acceptable test-
retest reliability. It had a positive correlation with the con-
structs of similar questionnaires and a negative correlation
or non-correlation with the questionnaires having unrelated
constructs. The construct validity assessment showed it
the Persian PHQ-9 had a one-factor structure. The results
of some studies conducted in other countries on the factor
structure of PHQ-9 are somehow not consistent with our
results. Some studies reported a single-factor structure [54,
55], while other studies found two- or three-factor struc-
tures with a diverse distribution of items in each factor [22,
53, 56]. Due to the consistence of our results with those of
previous four studies [27-30] regarding the factor structure
of the Persian version of PHQ-9, it can be concluded that it
has one-dimensional construct validity to be used in various
clinical and non-clinical settings in Iran. It has acceptable
psychometric properties to be used on Iranian population,
including the student population, and can be used as a short
and easy-to-understand tool for screening, diagnosing and
monitoring of the depression treatment outcome.
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23. NEO Five-Factor Inventory (NEO-FFI)
24. Positive Affect and Negative Affect Scales (PANAS)
25. Beck Depression Inventory (BDI)
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15. Robustness

16. Exploratory and confirmatory factor analyses

17. Model fit

18. Comparative Fit Index (CFI)

19. Non-Normed Fit Index (NNFI)

20. Root Mean Square Error of Approximation (RMSEA)
21. Standarsized Root Mean Square Residual (SRMSR)
22. Cutoff criteria
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29. Psychological distress
30. Revised NEO Personality Inventory (NEO-PI-R)
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26. Convergent comparisons
27. Depression Anxiety Stress Scale (DASS)

28. Dimensional approach
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31. Kaiser-Meyer-Olkin (KMO)
32. Bartlett’s Test of Sphericity
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33. Somatic
34. Cognitive-affective
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