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Abstract

Objective: Over half of all suicides worldwide occur in Asia. Given the close association between suicide and depression, it is quite
unexpected that depression is least frequently diagnosed in Asia. This is, in part, due to the fact that Asians somatize depression. Young
adults including college and graduate students are no exceptions. Therefore, a somatic symptom-focused screening tool would be useful in
detecting depression in Asian college and graduate students. The purpose of this study was to evaluate the psychometric properties of the
Patient Health Questionnaire-15 (PHQ-15) in screening for depression among Korean college and graduate students. In addition, we
developed an abbreviated version of the PHQ-15 (aPHQ-15) and studied validity measures.
Methods: Three-hundred and fifty Korean college and graduate students were screened with the PHQ-15. Of all participants, 176 were
interviewed using the Structured Clinical Interview for DSM-IV to diagnose major depressive episode, while the other 174 were evaluated
with the Beck Depression Inventory-II (BDI-II) and the Inventory of Depressive Symptomatology-Self-Report (IDS-SR). Reliability and
validity measures including the internal consistency, test–retest reliability, and criterion, convergent, and divergent validity were tested.
Principal component analysis was used in developing the abbreviated version of the PHQ-15.
Results: The PHQ-15 showed good internal consistency and test–retest reliability (Cronbach's alpha 0.82, intra-class correlation coefficient
0.87). The optimal cut-off point for detecting depression was estimated to be 8. There were strong correlations between the PHQ-15 total
scores and self-report measures of depressive symptom severity (BDI-II: r = 0.69 and p b 0.001, IDS-SR: r = 0.77 and p b 0.001). The
5-item aPHQ-15 had comparable validity with the PHQ-15.
Conclusions: The somatic symptom-focused PHQ-15 and aPHQ-15 can work as effective screening tools for depression.
© 2014 Elsevier Inc. All rights reserved.
1. Introduction

Epidemiological studies have consistently shown that the
depression is less prevalent in Asian countries than in
Western countries [1,2]. Considering the close relationship
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between depression and suicide [3], this is, however, in sharp
contrast with the fact that suicide rates in Asian countries are
among the world's highest [4]. This inconsistency is likely to
stem from under-diagnosis of depression in Asia [5]. Several
potential barriers to the recognition of depression have been
reported including minimization and denial of depressive
symptoms, and the cultural stigma associated with mental
illness [6]. Due to, in part, these psychological and social
barriers, emotional distress is rather expressed as somatic
symptoms [7–10], which may have contributed to under-
detection of depression [7,11].

Asian adolescents and young adults including college and
graduate students are no exceptions regarding the tendency
for somatizing depression [6,11–13]. Considering that
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adolescence and early adulthood are particularly vulnerable
periods for suicide attempts [3,14] and the functional
impairment during this critical period may cause enduring
detrimental consequences throughout life [15], early detec-
tion of depression and proper intervention would be of
paramount importance.

The under-diagnosis issue may efficiently be overcome
by using the non-specific somatic symptoms as a gateway for
screening depression [16]. This approach may also have an
advantage in assessing young adults and adolescents, since
they feel more comfortable in expressing their physical
symptoms [17], more commonly have negative attitudes
toward seeking psychiatric help and are more sensitive to
stigmatization than older generations [6,18,19].

The Patient Health Questionnaire-15 (PHQ-15), a screen-
ing tool developed for assessing physical symptoms, has
widely been used in various primary care settings [20,21]. It
consists of 15 items that inquire about the presence and
severity of non-specific somatic symptoms experienced in
the past 4 weeks. The items are as follows: back pain, chest
pain, pain in limbs or joints, stomach pain, shortness of
breath, nausea, gas or indigestion, loose bowels, constipation
or diarrhea, headaches, heart pounding or racing, fainting
spell, dizziness, low energy or fatigue, trouble sleeping, pain
or problems during sexual intercourse, and menstrual cramps
or other period-related problems (women only) [21].
Interestingly, a line of literature has repeatedly reported the
relationship between the PHQ-15 total and sub-scores and
depression severity [22,23]. Yet it has not been systemically
studied for its potential as a tool for screening depression.

In the current study, we explored the effectiveness of the
PHQ-15 as a screening instrument for depression in Korean
college and graduate students. In addition, considering the
importance of the brevity of the screening procedure, we
developed an abbreviated version of the PHQ-15 (aPHQ-15)
as a potential shorter screening tool for somatized depression
and compared sensitivity and specificity measures to the full
version of the PHQ-15 in screening depression.
2. Methods

2.1. Participants

Participants were recruited through advertisement be-
tween February and June 2012. Only those who are
undergraduate and graduate students attending at least 15 h
of classes weekly on university campuses were enrolled. Each
participant received a small stationery gift at the end of the
survey. A randomly selected subgroup took the questionnaire
twice to measure the test–retest reliability. The second PHQ-
15 survey was conducted within 10 days of the first PHQ-15.

All participants provided written informed consent and
were free to withdraw from the study at any point.
Anonymity of personal information was guaranteed. The
study protocol was reviewed and approved by the Ewha W.
University Bioethics Committee.
In addition to taking the PHQ-15, subgroup A (n = 176)
received a structured psychiatric interview (Structured
Clinical Interview for the Diagnostic and Statistical Manual
of Mental Disorders-IV [SCID-IV]) [24], while subgroup B
(n = 174) completed additional self-report depression symp-
tom severity scales, the Beck Depression Inventory-II (BDI-
II) and the Inventory of Depressive Symptomatology-Self
Report (IDS-SR), for diagnosing and screening depression.
Participants also completed other self-reports as listed below.

2.2. Instruments

For measuring depressive symptoms, the BDI-II, IDS-SR,
and Hopkins Symptom Checklist-25 (HSCL-25) were used.
The BDI-II consists of 21 self-rating items related to the
severity of depressive symptoms [25,26]. The IDS-SR is a 30-
item questionnaire that evaluates all depressive symptoms
listed in the Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) criteria including those for melan-
cholic, endogenous, and atypical subtype diagnosis [27,28].
The HSCL-25 is a screening instrument frequently used in
primary care settings, composed of 10 items that measure
anxiety symptoms and 15 items for depression symptoms [29].

Scores from these tools were used to test convergent
validity. In order to test divergent validity, the social network
diversity score from the Social Network Index (SNI) was
used [30]. The social network diversity score is calculated
using the number of high-contact roles, which is not likely to
be affected by depression.

All participants were evaluated with the HSCL-25 and the
SNI while subgroup B participants additionally completed
the BDI-II and IDS-SR questionnaires.

2.3. Statistical Analysis

Reliability in terms of internal consistency was measured
with the Cronbach's alpha coefficient [31]. Test–retest
reliability was examined in a random subsample of 19
participants who were assessed twice, using the intra-class
correlation coefficient.

Principal component analysis with varimax rotation was
performed to evaluate the factor structure of the PHQ-15.
Factors with eigenvalue over 1.0 from the exploratory factor
analysis were retained for rotation [32]. The Kaiser–Meyer–
Olkin measure was used to test sampling accuracy [33].

For subgroup A, the receiver operating characteristic
(ROC) analysis [34] was carried out with the major
depressive episode diagnosis, which was made using the
SCID-IV, to determine the sensitivity and specificity of the
PHQ-15. The ROC analysis was also used to examine the
sensitivity and specificity of the aPHQ-15. The areas under
the ROC curves of the PHQ-15 and aPHQ-15 were
compared using an algorithm suggested by Delong et al.
[35]. The Youden's index [36] was calculated to find the
optimal cut-off point for screening for depression.

For subgroup B, convergent and divergent validity was
established using the Pearson-product moment correlation
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with the total scores of the BDI-II and IDS-SR. In all
participants, convergent validity was again tested using the
HSCL-25 depression subscale scores. Divergent validity was
examined by correlating the PHQ-15 total scores with the
SNI network diversity scores.

The program used to analyze the data was STATA 11 for
Windows (Stata Corp., TX, USA). The statistical signifi-
cance was set at p b 0.05, two-tailed.

2.4. Sensitivity Analysis

Considering that the PHQ-15 included one woman-
specific item, calculation of the internal consistency measure
was repeated separately for men and women.

To validate that missing data imputation had no effect on
the results of this study, sensitivity analyses were conducted.
Instead of using the imputed data (average score of the
completed items) for missing items, pairwise deletion of
incomplete data was performed. Analyses to examine the
convergent and divergent validity were repeated in this
restricted data set.
3. Results

3.1. Participant Profile

Participant characteristics are summarized in Table 1. The
mean age was 23.7 years (standard deviation, 3.3) and the
Table 1
Demographic and clinical characteristics of participants.a

All Participants
(n = 350)

Subgroup A b

(n = 176)
Subgroup B b

(n = 174)

Age, Year 23.7 ± 3.3 24.4 ± 3.0 23.0 ± 3.5
Sex, Woman 237 (67.7%) 103 (58.5%) 134 (77.0.%)
PHQ-15 Total Score 5.4 ± 4.5 5.3 ± 4.6 5.5 ± 4.4
HSCL-25 Depression
Subscale Score

1.5 ± 0.5 1.5 ± 0.5 1.5 ± 0.5

SNI Network Diversity
Score

4.7 ± 1.6 5.0 ± 1.5 4.3 ± 1.7

Major Depressive
Episode c

– 27 (15.3%) N/A

IDS-SR d Total Score – N/A 13.8 ± 11.1
BDI-II e Total Score – N/A 10.8 ± 8.5

PHQ-15 = Patient Health Questionnaire-15; HSCL-25 = Hopkins Symp-
tom Checklist-25; SNI = Social Network Index; N/A = Not Assessed; IDS-
SR = Inventory of Depressive Symptomatology-Self Report; BDI-II =
Beck Depression Inventory-II; SCID-IV = Structured Clinical Interview for
the Diagnostic and Statistical Manual of Mental Disorders-IV.

a Values are expressed as mean ± standard deviation or number (%).
b Participants in subgroup A were interviewed using the SCID-IV,

while those in subgroup B administered additional self-report depression
scales of BDI-II and IDS-SR.

c Diagnosis of major depressive episode was made using the SCID-IV
by trained experts who were blind to the objective of the study and the
participant's other clinical characteristics.

d The total score of the IDS-SR ranges from 0 to 84, higher scores
indicating greater depressive symptoms.

e The total score of the BDI-II ranges from 0 to 63, higher scores
indicating greater depressive symptoms.
number of woman participants was 237 (67.7% of all
participants). Twenty-seven participants from subgroup A
were diagnosed as experiencing major depressive episodes.
The mean scores for depressive symptoms in subgroup B,
assessed using the BDI-II and IDS-SR, were 10.8 ± 8.5 and
13.8 ± 11.1, respectively.
3.2. Reliability and Validity of the Patient Health
Questionnaire-15

The Cronbach's alpha for the PHQ-15 was 0.82. The
value of intra-class correlation coefficient was 0.87, showing
the good test–retest reliability [37].

In subgroup A, criterion validity was measured by
calculating the sensitivity and specificity of cut-off points.
Table 2 shows the sensitivity, specificity, and positive and
negative likelihood ratios for each cut-off point. Using the
Youden's index, the optimal cut-off point was estimated to
be 8, which had a sensitivity of 77.8% and specificity of
85.2%. In subgroup A, the accuracy of the PHQ-15 was fair
[37], with its area under the ROC curve being 0.84 (standard
error = 0.04, Fig. 1).

In subgroup B, the PHQ-15 total scores displayed strong
positive correlations with scores in both the BDI-II (r =
0.69, p b 0.001) and IDS-SR (r = 0.77, p b 0.001). From
the overall study population, the PHQ-15 total scores were
positively correlated with the HSCL-25 depression subscale
scores (r = 0.64, p b 0.001). The PHQ-15 total scores were
not correlated with the SNI network diversity scores (r =
−0.03, p = 0.54).
Table 2
Screening performance of the Patient Health Questionnaire-15 and the
Abbreviated Patient Health Questionnaire-15 for depression.

Sensitivity (95% CIs) Specificity (95% CIs) +LR a −LR a

PHQ-15
≥4 92.6 (74.2–98.7) 55.0 (46.7–63.1) 2.1 0.1
≥5 85.2 (65.4–95.1) 67.1 (58.9–74.5) 2.6 0.2
≥6 85.2 (65.4–95.1) 76.5 (68.7–82.9) 3.6 0.2
≥7 77.8 (57.3–90.6) 79.2 (71.6–85.2) 3.7 0.3
≥8 77.8 (57.3–90.6) 85.2 (78.3–90.3) 5.3 0.3
≥9 66.7 (46.0–82.8) 87.2 (80.6–92.0) 5.2 0.4
≥10 55.6 (35.6–74.0) 87.9 (81.3–92.5) 4.6 0.5
≥11 51.9 (32.4–70.8) 90.6 (84.5–94.6) 5.5 0.5
≥12 44.4 (26.0–64.4) 92.0 (86.5–95.6) 5.5 0.6
Abbreviated PHQ-15
≥2 92.6 (74.2–98.7) 52.3 (44.0–60.5) 1.9 0.1
≥3 81.5 (61.3–93.0) 72.5 (64.5–79.3) 3.0 0.3
≥4 66.7 (46.0–82.8) 82.6 (75.3–88.1) 3.8 0.4
≥5 51.9 (32.4–70.8) 88.6 (82.1–93.0) 4.5 0.5

CIs = confidence intervals; +LR = positive likelihood ratio; −LR = nega-
tive likelihood ratio; PHQ-15 = Patient Health Questionnaire-15.

a Positive LR indicates the probability of a positive test given the
presence of depression, or probability of a positive test given the absence of
disease (=sensitivity/1-specificity), while negative LR indicates the
probability of a negative test given the presence of depression, or
probability of a negative test given the absence of depression (=1-
sensitivity/specificity).



Fig. 1. Receiver operating characteristic curves for the Patient Health
Questionnaire-15 and the Abbreviated Patient Health Questionnaire-15.
PHQ-15 = Patient Health Questionnaire-15; SE = standard error.
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3.3. Factor Analysis and Item Reduction

The aPHQ-15 was devised based on the results of factor
analysis of the original PHQ-15. Principal component
analysis with varimax rotation yielded four factors
(Table 3). The Kaiser–Meyer–Olkin value was 0.85. Factor
Table 3
Factor analysis with varimax rotation of the Patient Health Questionnaire-15.

Items Rotated Factor Loadings a

Factor 1 Factor 2 Factor 3 Factor 4

1. Stomach pain 0.63 0.02 0.19 0.17
2. Back pain 0.13 0.06 0.77 0.17
3. Pain in arms, legs, or joints 0.16 0.10 0.76 −0.11
4. Menstrual cramps or other

problems with your periods b
0.28 0.16 0.23 0.51

5. Headache 0.38 0.36 0.24 0.30
6. Chest pain 0.12 0.50 0.52 −0.06
7. Dizziness 0.31 0.51 0.15 0.47
8. Fainting spells 0.06 0.68 −0.05 −0.07
9. Feeling your heart pound or race 0.20 0.77 0.17 0.01
10. Shortness of breath 0.03 0.82 0.08 −0.04
11. Pain or problems during

sexual intercourse
0.19 0.31 0.12 −0.64

12. Constipation, loose bowels,
or diarrhea

0.74 0.10 0.08 0.09

13. Nausea, gas, or indigestion 0.79 0.08 0.10 0.06
14. Feeling tired or having

low energy
0.68 0.21 0.12 −0.11

15. Trouble sleeping 0.61 0.20 0.23 −0.23
Explained variance (%) 19.0 17.3 11.7 7.6

a Rotated factor loadings greater than 0.5 are marked as bold characters.
b For men, the responses for this item were all 0.
1 was a combination of gastrointestinal symptoms, fatigue,
and sleeping problems, while factors 2 and 3 are composed
of respiratory symptoms and pain, respectively.

We constructed the aPHQ-15 with five items that were
included in factor 1, the main factor that accounted for the
greatest variance with an eigenvalue of 2.85. The factor
loading showed that this significant factor is composed of
three gastrointestinal symptoms ('stomach pain,' 'constipa-
tion, loose bowels or diarrhea,' and 'nausea, gas, or
indigestion'), energy level ('feeling tired or having low
energy') and sleeping problems ('trouble sleeping'). The
score range for each item was the same as in the original
version, and the total score of the aPHQ-15 ranged from
0 to 10.

3.4. Reliability and Validity of the Abbreviated Patient
Health Questionnaire-15

The Cronbach's alpha for the aPHQ-15 was 0.77. As to
the optimal cut-off point in aPHQ-15, 3 was estimated to be
most reasonable, with a sensitivity and specificity of 81.5%
and 72.5%, respectively. The area under the ROC curve was
0.84 (standard error = 0.04, Fig. 1). Test for equality of the
area under the ROC curve showed no significant difference
between the areas of the original PHQ-15 and the aPHQ-15
(χ2 = 0.02, p = 0.88).

In addition, the aPHQ-15 demonstrated good convergent
and divergent validity (HSCL-25 depression subscale: r =
0.61 and p b 0.001, BDI-II: r = 0.57 and p b 0.001, IDS-
SR: r = 0.64 and p b 0.001, SNI: r = −0.06 and p = 0.32).

3.5. Results from Sensitivity Analysis

When the calculation of Cronbach's alpha was repeated
for men and women separately, the values were also high in
both sex groups (men: 0.80, women: 0.82).

There were no missing items for the IDS-SR. For the
PHQ-15, data from one participant were incomplete. For the
BDI-II, HSCL-25 depression subscale, and the SNI, data
from two, three, and 40 persons were incomplete or missing,
respectively. The Pearson's correlation coefficients for the
association between the PHQ-15 total scores and the BDI-II
total scores (r = 0.69, p b 0.001), HSCL-25 depression
subscale scores (r = 0.63, p b 0.001), and the SNI (r =
−0.04, p = 0.54) remained similar.
4. Discussion

The current study showed that the PHQ-15, originally
developed for the evaluation of non-specific physical
symptoms, can also be used as an effective screening tool
for depression in Korean college and graduate students.
Results indicated that the optimal cut-off point of the PHQ-
15 for depression is 8. This is higher than the cut-off point of
5 for detecting low somatic symptoms but lower than 10 for
detecting moderate somatic symptoms [21]. Reliability of the
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PHQ-15 in the current study was adequate and similar to that
of previous reports [21,38]. The PHQ-15 total scores showed
significant correlations with the total scores of the BDI-II,
IDS-SR, and HSCL-25, but not with the SNI network
diversity scores. This demonstrates the adequate convergent
and divergent validity.

The aPHQ-15, which consists of five items including
gastrointestinal symptoms, fatigue, and sleeping problems,
turned out to be as effective as the original PHQ-15 in
detecting depression. In our sample, the appropriate cut-off
point for detecting depression was 3 in the aPHQ-15. The
magnitude of factor loadings suggests that the five symptoms
listed in the aPHQ-15 are chief components of the PHQ-15
scale with regard to screening for depression. The brevity
and good performance of the aPHQ-15 demonstrate its
potential merit as a time-efficient and reliable screening tool
for depression.

Somatic symptoms are common in depression, apart from
its widely known characteristics such as sadness, loss of
interest in daily activities, loss of self-esteem, inappropriate
guilt, and thoughts of death or suicide [39]. However, in
comparison to these affective symptoms, somatic symptoms
are less importantly considered in most scales for depression
screening [21,40]. Screening for depression using the
affective symptom-focused scales runs a high risk for
under-diagnosis of depression in a population where
depression is commonly somatized, as in Asia [5]. This
may explain why the estimated prevalence of depression in
Asian countries is low yet the suicide rate is high [1]. In this
study, the PHQ-15, which was originally developed to
measure somatic symptoms [41], turned out to have excellent
reliability and validity as a screening tool for depression in
Korean young adults.

Depression in college and graduate students is known to
have negative impacts on their functional level and quality of
life, often with enduring negative consequences. It is thus
crucial to develop a screening tool that effectively and
sensitively detects depression. Previous studies have
reported that depressed Korean college students display
more somatic symptoms and are more reluctant to seek help
compared to depressed students in the U.S.A. [13,19].
Similar findings have also been reported in other Asian
populations [9,42,43]. Our study emphasizes the potential
importance and contribution of somatic symptom measure-
ment in appropriately assessing the presence and severity of
depression in Korean college and graduate students.
Furthermore, being initially inquired about somatic symp-
toms rather than affective symptoms can be advantageous in
that it makes the respondent less psychologically resistant to
disclose themselves from fear of being stigmatized [6],
allowing for a more reliable clinical assessment.

An inherent limitation of the PHQ-15 as a screening tool
for depression is that it is not possible to distinguish between
medically-explained physical problems and those stemmed
from depression. Another limitation is that the dispropor-
tionately greater portion of women in our study, with more
frequent somatic symptoms during depression than men,
may have influenced our results. It must also be considered
that the cut-off points for the detection of depression
may vary with different population groups. The suggested
cut-off point for this population is inconclusive in terms
of generalizability.

To our knowledge, this study is the first validation of the
PHQ-15 as a depression recognition tool. Furthermore, the
aPHQ-15, the briefer form of the PHQ-15, has been
developed and successfully validated in Korean college
and graduate students. However, we did not directly compare
the screening performance of the PHQ-15 with other valid
depression scales in this population. Consequently, the
current study cannot provide information as to whether the
somatic symptom-focused PHQ-15 is more effective than
affective symptom-focused instruments in screening for
somatized depression in Asian population. In addition, these
measures need to be further validated for use in primary care
and community settings in other Asian countries.
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