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INTRODUCTION

Major depressive disorder (MDD) is a serious mental illness 
of major clinical importance that reduces quality of life and 
increases suicide rates.1,2 However, when properly detected, 
there are treatment methods that are effective at improving the 
condition. For this reason, considerable importance has been 
placed on screening tests to detect MDD, and there have been 
efforts to screen for MDD using various instruments. These 
screening tests are useful not only for the primary purpose of 
identifying individuals with MDD but also for ascertaining 
the prevalence of MDD within certain populations.3,4
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The Patient Health Questionnaire-9 (PHQ-9), a self-report 
questionnaire for the diagnosis and assessment of depression, 
includes nine items from the diagnostic criteria for MDD in 
the Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition (DSM-IV), with each item scored from 0 points, 
if absent, to 3 points, if severe.5 The PHQ-9 has been validated 
as a screening test by various studies not only in the general 
population but also in primary care settings and in specific 
disease populations.6,7 Among the items in the PHQ-9, Item 9 
asks “How often have you been bothered by thoughts that 
you would be better off dead or of hurting yourself in some 
way?” and allows for responses from “Not at all” to “Nearly ev-
ery day.” The presence of Item 9, asking about suicidal ideation, 
has been highlighted as a potential problem. Specifically, when 
the test is implemented in the mass population, even if a score 
of 1 or higher is indicated for a PHQ-9 item, it is difficult to 
provide appropriate coping services, including psychiatric 
evaluation. Therefore, in the United States, the PHQ-8, which 
is the same as the PHQ-9 but without Item 9, has been stan-
dardized and introduced, and is being used in studies on MDD 
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prevalence in large populations.8 
Likewise, in Korea, the PHQ-8 may be a more appropriate 

tool compared to the PHQ-9 for MDD screening. In Korea, 
the PHQ-9 has been introduced and used as an instrument to 
investigate the prevalence of depression in a national survey 
known as the Korea National Health and Nutrition Examina-
tion Survey, which is conducted by a survey interviewer.9 How-
ever, if the question regarding suicidal ideation (i.e., Item 9 of 
the PHQ-9) is answered, there is the problem that it is difficult 
to provide proper psychiatric intervention because the survey 
interviewers are not trained as mental health professionals. 

Indeed, within Item 9, the thought that death would be pref-
erable is a relatively passive concept that does not necessarily 
lead to suicide, while the thought of hurting oneself is a more 
active suicidal concept. However, in a medical environment, 
most patients who endorsed Item 9 only agreed with the pas-
sive ideation that “they would be better off dead”.10,11 In a study 
of 1,022 coronary artery disease patients, of those who scored 
1 or higher on Item 9 of the PHQ-9, only 19.8% demonstrated 
actual suicidal ideation in an assessment using the Computer-
ized Diagnostic Interview Schedule (C-DIS), and only 8.1% 
had a suicide plan.11 In another study of cancer patients, an ad-
ditional structured questionnaire on suicidal ideation was ad-
ministered among patients who scored at least 1 point on Item 
9, and only one-third of them responded that they actually had 
suicidal ideation.10 Another one-third denied having suicidal 
ideation, and the remaining one-third responded that they 
only had the passive thought that they would be better off 
dead; thus, it was concluded that a score of 1 point or higher 
on Item 9 does not always match with suicidal ideation. It 
therefore remains unclear what the PHQ-9’s Item 9 is evaluat-
ing, and since only a small percentage of patients who passive-
ly think about death or self-harm actually develop active self-
aggressiveness, it has been proposed that the PHQ-8, which 
omits Item 9, would be a better alternative.

The PHQ-8 has been proven to be a valid and reliable tool 
to screen for depression in several populations despite the 
omission of one item from the PHQ-9.12-14 The criterion valid-
ity of the PHQ-8 has been demonstrated in adult community 
samples.13,14 The construct validity of the PHQ-8 was also sup-
ported in a population-based study in which MDD symptoms 
were recognized.13 In a study of U.S. military personnel, the 
PHQ-8 showed almost the same ability to detect depression 
when compared to the PHQ-9.15

The prevalence of suicidal ideation and the suicide rate in 
Korea are relatively high,16,17 and so it is not clear whether MDD 
can be identified as precisely with the PHQ-8 as with the PHQ-
9, and it is possible that its validity as a screening test for MDD 
may be lower than that of the PHQ-9 itself.

Hence, in this study, we aimed to investigate whether the 

PHQ-8 shows appropriate reliability and validity for use as a 
screening instrument for MDD in a Korean sample. In addi-
tion, we aimed to test its screening ability for MDD compared 
to the PHQ-9 and to demonstrate that the PHQ-8 is no less 
useful than the PHQ-9 as a screening test.

METHODS

Study sample
The study subjects were individuals who visited a psychiat-

ric department at a university hospital in the Republic of Ko-
rea from January 2012 to December 2017 and were referred 
for psychological assessment. The inclusion criteria were as 
follows: 1) patients aged 19 or older, 2) new outpatients at the 
first psychiatric examination, and 3) patients who were able 
to read and write Korean. The exclusion criteria were as fol-
lows: 1) patients with cognitive impairment that disabled them 
to answer the questionnaires appropriately and 2) patients 
with underlying medical or surgical condition that could af-
fect study evaluation. The data regarding these subjects con-
sisted of hospital records during this period, which were ana-
lyzed retrospectively. This study focused on psychiatric 
outpatient treatment at a general hospital that provides out-
patient services, inpatient services, and community mental 
health services. 

The Korean adaptation of the PHQ-9 was administered to 
patients during waiting time as a routine check. The Mini-
International Neuropsychiatric Interview (MINI) and the 
Hamilton Depression Rating Scale (HAMD) were adminis-
tered by a clinical psychologist, when patients first visited the 
psychiatric outpatient unit. This study was approved by the 
Institutional Review Board of Korea University Ansan Hos-
pital (2018AS0197). This study was conducted in accordance 
with The Code of Ethics of the World Medical Association 
(Declaration of Helsinki). 

Diagnosis of MDD
MDD was diagnosed using the MINI, administered by a clin-

ical psychologist. The MINI is a structured interview tool to di-
agnose psychiatric disease based on the DSM-IV-TR and the 
International Classification of Diseases-10 (ICD-10). In Korea, 
the Korean MINI (K-MINI) was standardized by Yoo et al.18

Measurements
Depression was evaluated using the PHQ-9, which is a self-

report scale of depressive symptoms. The PHQ-9 consists of 
nine items reflecting almost exactly the nine diagnostic crite-
ria for MDD in the DSM-IV. The nine items in the PHQ-9 ask 
about the frequency of depressive symptoms over the previ-
ous two weeks, and each is scored as 0 points for “Not at all,” 
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1 point for “Several days,” 2 points for “More than half the days,” 
or 3 points for “Nearly every day.” Thus, the highest possible 
total score is 27 points. The Korean PHQ-9 was standardized 
in the general elderly population by Han et al.19 and in a pri-
mary care setting by Choi et al.20

Item 9 in the PHQ-9 asks, “Over the last 2 weeks how often 
have you been bothered by this problem: thoughts that you 
would be better off dead or hurting yourself in some way?” 
The PHQ-8, which has been used in numerous previous stud-
ies,11,13,21 excludes Item 9 from the PHQ-9 but retains the oth-
er eight items unchanged.

The extent of depressive symptoms was evaluated by a clini-
cal psychologist using the HAMD, which is a clinician-admin-
istered scale of depressive symptoms.22 It was originally devel-
oped for measuring severity in patients already diagnosed 
with MDD, but its uses have since expanded, including in re-
search to evaluate the effects of treatment, and it is currently 
considered the standard for observer rating scales for depres-
sion. The original scale consisted of 21 items, but the four items 
regarding diurnal variation, depersonalization-derealization, 
paranoid symptoms, and obsessive-compulsive symptoms, 
respectively, are not only rare in patients with depression but 
were also found to reduce internal consistency. Therefore, the 
17-item version, which omits these items, is currently the most 
widely used version.23 In this study, we used the Korean adap-
tation of the 17-item version of the HAMD, standardized by 
Yi et al.24

Statistics
Among the sociodemographic variables, categorical vari-

ables were analyzed using the chi-square test and continuous 
variables were analyzed using the Student’s t-test. In order to 
calculate the internal consistency of the PHQ-8 and PHQ-9, 
we used Cronbach’s α. Through correlation analysis, we ob-
tained Spearman coefficients for the HAMD with the PHQ-8 
and PHQ-9. The above analyses were performed using SPSS 
version 20 (IBM Corp., Armonk, NY, USA). To derive the op-
timal cutoff points for the PHQ-8 and PHQ-9, we performed 
receiver operating characteristic (ROC) analysis. In order to 
compare the respective abilities of the PHQ-8 and PHQ-9 to 
diagnose MDD, we compared the areas under the ROC curves 
(AUCs). All statistical analysis was conducted using MedCalc 
Software bvba (Ostend, Belgium; http://www.medcalc.org; 
2017). In all tests, statistical significance was defined as a p-
value <0.05.

RESULTS

Sociodemographic data
A total of 567 eligible patients were registered. Table 1 shows 

sociodemographic characteristics of subjects. The mean age 
was 49.6 years (SD=16.8), and there were 376 women (66.2%). 
The most common level of education was “≥6 years and ≤12 
years” (n=279, 49.1%), most common occupational status was 
“employed” (n=227, 40.0%) and most common marital status 
was “married” (n=350, 61.6%). 

The prevalence of all diagnoses was as follows: MDD (n= 
208, 36.6%), dysthymia (n=12, 2.1%), bipolar disorder with 
hypomanic or manic episodes (n=10, 1.8%) , anxiety disorders 
(n=49, 8.6%), posttraumatic stress disorder (n=3, 0.5%), ad-
justment disorder (n=14, 2.5%), alcohol dependence (n=11, 
1.9%), psychotic disorder (n=18, 3.2%), obsessive-compulsive 
disorder (n=5, 0.9%) somatization disorder (n=11, 1.9%), and 
psychiatric disorders not otherwise specified included un-
specified depressive disorder, impulse control disorder, minor 
neurocognitive disorder, and sleep-related disorders (n=226, 
39.6%).

Reliability and validity of the PHQ-8 and PHQ-9
Cronbach’s α for the PHQ-8 was 0.88 and that for the PHQ-

9 was 0.89. There was no statistically significant difference be-
tween the PHQ-8 and PHQ-9 in terms of internal consistency.

Table 1. Sociodemographic data and characteristics of study 
subjects

Characteristics N (%)
Age

19–34 123 (21.7)
35–60 288 (50.7)
61+ 157 (27.6)

Gender
Male 192 (33.8)
Female 376 (66.2)

Education
≤6 126 (22.2)
>6, ≤12 279 (49.1)
>12 163 (28.7)

Marital status
Married 350 (61.6)
Separated/divorced/widowed 98 (17.3)
Unmarried 120 (21.1)

Occupational status
Work 227 (40.0)
Retired 83 (14.6)
Homemaker 134 (23.6)
Student 33 (5.8)
No job 91 (16.0)

Data are expressed as number (%)
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The sample in our study demonstrated sufficient conver-
gent validity for the PHQ-8 as well as the PHQ-9 (Table 2). The 
analysis of the correlation with HAMD scores yielded Spear-
man coefficients of 0.614 and 0.616 for the PHQ-9 and PHQ-
8, respectively, which were both favorable results.

ROC analysis of the PHQ-8 and PHQ-9
In the ROC analysis of the PHQ-8 and PHQ-9, the AUCs 

were 0.76 (95% CI=0.72–0.80) and 0.76 (95% CI=0.73–0.80), 
respectively. With a cutoff score of 10 points, the PHQ-8 showed 
a sensitivity and specificity of 58% and 83%, respectively; 
likewise, those of the PHQ-9 were 56% and 88%. The PHQ-8 
showed a positive predictive value (PPV) of 53% and a nega-
tive predictive value (NPV) of 86%, and the PHQ-9 showed 
a PPV of 53% and an NPV of 89%. The positive and negative 
likelihood ratios for the PHQ-8 were 1.99 and 0.29, respective-
ly; similarly, those for the PHQ-9 were 1.98 and 0.22. A de-
tailed description is provided in Table 3. In the comparison of 
ROC curves, there was no statistically significant difference in 
the AUCs between the PHQ-8 and PHQ-9 (Figure 1).

DISCUSSION

The main finding of this study was that the ability of the 
PHQ-8 to diagnose and assess MDD is comparable to that of 

the PHQ-9. There was no difference in the operating charac-
teristics of the PHQ-8 and PHQ-9 for discriminating MDD. 
There is no harm in using the PHQ-8 in place of the PHQ-9 
to screen for MDD. 

The PHQ-8 showed excellent validity and reliability for di-
agnosing MDD in our sample. Indeed, the PHQ-8 showed 
negligible difference with the validity and reliability of the 
PHQ-9 in the same sample. The PHQ-9 has previously been 
validated in Korean studies in primary care and non-clinical 
settings, such as the general elderly population and stu-
dents.19,20,25 Our study confirmed that the PHQ-8 and PHQ-9 
are both valid in psychiatric clinical settings in Korea.

Our study is the first to suggest a cutoff point for the PHQ-
8 in a Korean sample. Previously, in Korean samples, a cutoff 
point for MDD had only been suggested for the PHQ-9, and 
that too only in few studies. These cutoffs were 9 points for a 
small sample in a primary care setting, and 5 points in a study 
of the elderly.19,20 In our study, the cutoff point for both the 
PHQ-8 and PHQ-9 was 10. It is encouraging that the PHQ-8 
and PHQ-9 also showed the same optimal cutoff points, and 
this should be useful because it means that MDD can be 
screened by using the same score on the PHQ-8 and PHQ-9. 
At the very least, our study presents the possibility of using a 
cutoff of 10 points for the PHQ-8 or PHQ-9 in the diagnosis 
of MDD in psychiatric outpatient units.

In our study, the PHQ-8 showed reasonable sensitivity and 
NPV, indicating that it is useful for screening MDD in a psy-
chiatric outpatient setting. However, the specificity and PPV 

Table 2. Convergent validity of the PHQ-8 and PHQ-9

Tool PHQ-9 PHQ-8 HAMD
PHQ-9 1
PHQ-8 0.984 1
HAMD 0.614 0.616 1
Presented numbers are Spearman’s coefficients. All correlations are 
significant at p<0.001. PHQ: Patient Health Questionnaire, HAMD: 
Hamilton Depression Rating Scale

Table 3. Screening ability on the cut-off point 10 of the PHQ-8 and 
PHQ-9 for major depressive disorder

PHQ-8 PHQ-9
Cutoff point ≥10 ≥10
AUC 0.76 (0.72–0.80) 0.76 (0.73–0.80)
Sensitivity 0.83 (0.77–0.88) 0.88 (0.83–0.92)
Specificity 0.58 (0.53–0.64) 0.56 (0.50–0.61)
PPV 0.53 0.53
NPV 0.86 0.89
LR+ 1.99 1.98
LR- 0.29 0.22
95% confidence interval. AUC: area under the curve, PPV: posi-
tive predictive value, NPV: negative predictive value, LR+: likeli-
hood ratio positive, LR-: likelihood ratio negative, PHQ: Patient 
Health Questionnaire

Se
ns

iti
vi

ty

100

80

60

40

20

0

0                20                40                60                80              100

PHQ-8
PHQ-9

100-specificity

Figure 1. The receiver operating characteristic curve of the PHQ-
8 and PHQ-9 versus the Mini-International Neuropsychiatric Inter-
view for major depression diagnosis. PHQ: Patient Health Ques-
tionnaire.
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were a little low. The negative outcomes that can arise because 
of low specificity are that a person without MDD could be 
found to be at risk or actually depressed in screening. This is 
thought to be because our sample was extracted from psychi-
atric outpatients, similar to previous research in a specialized 
psychiatric unit with a high prevalence of mood disorders.26 
Likewise, in our study, it is thought that patients diagnosed 
with adjustment disorder, unspecified depressive disorder, or 
panic disorder could have been false-positive cases. At a cut-
off point of 10, the PHQ-8 had a slightly lower NPV compared 
to the PHQ-9, which means that patients with a depression 
test (PHQ-9 score>10) are more likely to be depression-free 
when tested with the PHQ-9. In this case, lowering the cutoff 
point in the PHQ-8 can lead to an increase in the NPV, but a 
lower cutoff point inevitably leads to a lower PPV,27 and a cut-
off point of 10 was considered reasonable in this study.

Convergent validity with the HAMD was found to be 0.614 
and 0.616 for the PHQ-8 and PHQ-9, respectively, which is 
considered as moderate convergent validity. Convergent va-
lidity is the degree to which two measures of constructs that 
theoretically should be related, are in fact related. Because con-
vergent validity is examined by using different measures, per-
fect correlation cannot be expected.28 There is no gold stan-
dard for the degree of convergent validity, but according to the 
literature, a correlation coefficient of 0.6 or greater can be con-
sidered as strong evidence supporting construct validity.28 In 
addition, the correlation coefficient between the instruments 
used in our study sample was similar to previous studies show-
ing a convergent validity coefficient of 0.52–0.56 between the 
HAMD and PHQ-9.29,30 Thus, the PHQ-8 and PHQ-9, simi-
lar to the HAMD, can be said to have a significant correlation 
in their ability to measure depression.

The ability to screen for MDD is important in national 
health examination, primary care screening, and cohort stud-
ies. The PHQ-9 was determined to be appropriate for screen-
ing for MDD, but Item 9 was only ambiguous to actually as-
sess suicidal ideation. However, it is very difficult to provide 
immediate psychiatric services in the abovementioned set-
tings to individuals who respond with more than 1 point to 
item 9. Therefore, it may be appropriate to use the PHQ-8 in 
MDD screening if the ability of Item 9 to assess suicidal ide-
ation is unclear.

Our study had the following limitations. As the sample was 
extracted from a psychiatric outpatient clinic, it may be diffi-
cult to extend our results to the general population. If the PHQ-
8 was validated in the general population in later studies, it 
would provide better evidence for screening in the general 
population. In total, 59.3% of the subjects in this study re-
sponded with a score of 1 point or higher for Item 9. This is 
much higher than the rate of 7.3% among the general Korean 

population in a previous study we conducted. The current 
prevalence of suicidal ideation is thought to be higher because 
the subjects were visiting a psychiatric clinic. If research is con-
ducted in the general population, we expect that the PHQ-8, 
which excludes Item 9, will demonstrate even better ability to 
assess and screen for MDD. 

In conclusion, the PHQ-8 shows sufficient validity to be 
used in screening for MDD. In addition, it shows almost no 
difference in its ability to screen for MDD when compared to 
the PHQ-9.
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