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Background: We assessed item-to-item correspondence between the Patient Health Questionnaire-9
(PHQ-9) and the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) major depression
episode portion of the major depressive module.
Method: Four hundred and ninety-eight soldiers in the Ohio National Guard were administered the PHQ-9
and SCID-I. Data were analyzed using chi-square analyses, logistic regression, receiver operating charact-
eristic (ROC) curve analyses and diagnostic efficiency statistics.
Results: To screen for depression effectively, results indicate use of the cardinal first two items, items
representing fatigue, appetite and sleep changes with an item level cut-off point of two, and the item
representing suicidal ideation with item level cut-off point of one. Further, total PHQ-9 scores significantly
predicted SCID-I major depressive episode (MDE) and diagnosis (MDD) with moderate accuracy. Lastly, the
cut-off total score of 10 had the optimal balance of sensitivity and specificity compared to other PHQ-9
scoring options.
Limitations: Differences in timeline of administration of the measures, differences in “worst episode”
reference between the measures, and use of a specific military population are some of the limitations.
Conclusions: This validation study provides guidelines for the use of the telephone-administered PHQ-9 in
assessing the lifetime prevalence of a major depressive episode and diagnosis in non-clinical populations,
with implications for clinical use.

& 2013 Elsevier B.V. All rights reserved.
1. Introduction

Valid screening instruments are important to accurately assess
depression in large-scale population-based research. However, there
is limited research validating the use of screening instruments
against clinical re-interviews with assessments considered the “gold
standard.” The Patient Health Questionnaire-9 (PHQ-9), developed as
an self-report depression screen for primary care, has shown to
accurately detect lifetime major depressive disorder using the
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I)
major depression module as the “gold standard” (Cannon et al.,
ll rights reserved.
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2007). However, little is known about the validity of a telephone-
administered PHQ-9 in detecting lifetime depression diagnosis.

Telephone administered assessments play an important role in
public health research and practice (Kempf and Remington, 2007).
Advantages of this approach include geographical accessibility
(Pinto-Meza et al., 2005), efficiency with the temporal nature of
variables (Kempf and Remington, 2007), flexibility and reduced
financial costs (Bonnel and Le Nir, 1998; Kempf and Remington,
2007; Pinto-Meza et al., 2005). Some concerns about telephone
administered assessments include difficulty understanding com-
plex wording of questions, problems in remembering questions,
and inability to better assess the respondent's understanding and
attention span (Bonnel and Le Nir, 1998). Further, there is unre-
solved debate about whether sensitive information is reported on
the telephone (De Vries et al., 2005; Kempf and Remington, 2007).

Several studies have successfully validated telephone inter-
views against in-person administrations of the same instrument
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to assess depression; reported instruments include the Structured
Clinical Interview for DSM-III-R (SCID-I), Hamilton Depression
Rating Scale (Simon et al., 1993), the Spanish version of the
Geriatric Depression Scale (Carrete et al., 2001), and the Center
for Epidemiologic Studies-Depression Scale (Aneshensel et al.,
1982). Relevant to the current study are findings indicating that
the telephone administration of the PHQ-9 has comparable inter-
nal consistency, good agreement, and adequate procedural validity
compared to its in-person administration within a 7-day period
(Pinto-Meza et al., 2005).

The PHQ-9, a 9-item module from the Primary Care Evaluation
of Mental Disorders assessment (PRIME-MD) (Spitzer et al., 1994)
is widely used as a measure of depression severity (Kroenke et al.,
2001). Advantages of the PHQ-9 include brevity, strong psycho-
metric properties, and the ability to reflect subjective experiences
of depression (Malpass et al., 2010), detect changes in depression
severity over time (Löwe et al., 2003; Malpass et al., 2010), and
measure depression outcomes, comparable to the SCID (Löwe
et al., 2003). However, several weaknesses of the PHQ-9 have
been suggested, including inaccuracy in assessing the presence,
experience and intensity of self-harm thoughts and inadequate
coverage of all aspects of depression (Malpass et al., 2010).

Several studies have validated the self-report administration of the
PHQ-9 using the SCID-I, a semi-structured interview for assessing
DSM-IV Axis I disorders (First et al., 1997). There has been support for
the validity of the self-report administered PHQ-9 with a clinician
administered SCID-I diagnoses of major depressive episode's criterion
A, satisfying the symptom criteria but no requirements regarding
functional impairment or ruling out other conditions (Cannon et al.,
2007). Further, Cannon et al. (2007) validated the self-report adminis-
tered PHQ-9 in relation to lifetime major depressive episode (MDE)
and major depressive disorder (MDD) as assessed by the SCID. Further,
the self- report administered PHQ-9 better serves as a screening
instrument using a cut-off point of 10 or greater (sensitivity of .93 and
a specificity of .85) rather than a diagnostic tool using the diagnostic
algorithm (sensitivity was .68 and specificity was .95), when validated
with the SCID depressive disorder module (Wittkampf et al., 2009).
No study, as far as we are aware, has validated the telephone-admi-
nistered PHQ-9 against an in-person administered SCID-I depression
module, which is the focus of the current study.

There is an additional question about the optimal PHQ-9 cut-off
scores to maximize sensitivity (proportion of people who meet the
criteria as per the PHQ-9 using the gold standard) and specificity
(proportion of people accurately detected as not meeting a certain
criteria by the PHQ-9 using the gold standard) in detecting a
depression diagnosis. Some studies support “10” as a cut-off score,
with sensitivity ranging from 74 to 88% and specificity ranging from
88 to 91% (Arroll et al., 2010; Kroenke et al., 2001). However, other
studies have suggested different cut-off points, including a cut-off
score of 6 or higher in a sample of adult women (Hanusa et al., 2008).
Another option suggested was to use either “2” or “3” as the cut-off
score at the item level ratings, depending on desired sensitivity and
specificity (Cannon et al., 2007). Results indicated that lowering the
minimum required positive response value from 3 to 2 raised sensi-
tivity from 53% to 69% but lowered specificity from 93% to 86%, which
was not completely consistent with the findings of Kroenke et al.
(2001), Cannon et al. (2007).

Kroenke et al. (2001) described a diagnostic algorithm for using the
PHQ-9: probable major depressive disorder is considered if at least
five out of the 9 symptoms are endorsed at least “more than half the
days,” (rating of two) and “other depression” is diagnosed if one
endorses two, three, or four depressive symptoms at least “more than
half the days.” For both depression diagnostic judgments, the timeline
is the past two weeks and one of the symptoms has to be depressed
mood or anhedonia per DSM-IV criteria (Kroenke et al., 2001). A meta-
analysis (Wittkampf et al., 2007) compared the diagnostic algorithm
with a cut-off score of 10 or higher in several studies. With the
algorithm, specificity was 94% and sensitivity was 77%. However, with
the cut-off score of 10 or higher, the sensitivity and specificity were
both 88%. Based on this analysis, using cut-off scores rather than the
diagnostic algorithms may be preferable (Wittkampf et al., 2007).
Another study validating the self-report administered PHQ-9 against
the SCID-I depression module in a geriatric sample found that in
contrast to using a cut-off score of 10, a cutoff of 9 or greater increased
sensitivity from 63% to 88%, while sensitivity only slightly decreased
from 82% to 80% (Phelan et al., 2010). Using the data from the current
sample, Prescott et al. (In Press) have completed a validation of the key
mental health assessments in the telephone survey which include the
PHQ-9 using the Kroenke diagnostic algorithm for scoring. We have
performed a more detailed comparison of the PHQ-9 and the SCID
using both item-by-item analysis and multiple cut points.

The current study contributes to the existing literature in
several ways. We know of no study that has validated a telephone
administration of the PHQ-9 against an in-person administered
SCID-I depression module as the “gold standard,” with an item-to-
item relational analyses. Specifically, we evaluate the use of the
PHQ-9 cardinal items to screen depression. We also report
the relationship of the final seven items of the PHQ-9 with the
corresponding SCID-I items. There is ongoing debate about
the optimal cut-off score for the PHQ-9, and whether to use the
diagnostic algorithm or a cut-off score, with implications for
under-diagnosis and over-diagnosis of depression (Wittkampf
et al., 2007). We evaluate the ability of total PHQ-9 scores to
predict the minimum depressive symptoms needed for an MDE
(MDE Criterion A), a MDE and a MDD per the SCID-I. We also
examine diagnostic efficiency statistics comparing the diagnostic
algorithm to the cut off scores of 10, 15 and 20.

This study uses an epidemiological sample of National Guard
Soldiers, which is rare in the existing literature validating depres-
sion instruments. Most of the studies using the PHQ-9 have used
samples with medical or psychological needs, including primary
care patients (Arroll et al., 2010; Kroenke et al., 2001; Malpass
et al., 2010; Phelan et al., 2010; Wittkampf et al., 2009); outpatient
medical care patients (Fann et al., 2009; Löwe et al., 2003; Turvey
et al., 2007); samples with mental health needs (Eack et al., 2006);
and community samples (Cannon et al., 2007). Lastly, there is
dearth of research with reference to the question of the use of the
PHQ-9 for diagnosis of MDE Criterion A, MDE or MDD; this issue is
relevant to the diagnostic validity of the PHQ-9.
2. Method

2.1. Participants and procedure

The current study analyzed data collected as part of the Ohio
Army National Guard (OHARNG) Mental Health Initiative, which
assessed various aspects of mental health among Ohio National
Guard soldiers. The primary aim of this project was to assess for
mental health risk and resiliency factors longitudinally among
military veterans. The study involved a computer assisted tele-
phone interview (CATI) conducted by trained lay interviewers.
A subsample of 500 participants was randomly chosen for in
person clinical reappraisals conducted by trained clinician inter-
viewers.

The initial population comprised all members of the Ohio
National Guard serving between July 2008 and February 2009.
Among the 12,225 Guard members with a valid mailing address,
potential subjects were excluded for not having correct or working
phone numbers (n¼3568), not having a number listed with the
Guard (n¼1130) and declining to participate in the study (opting
out of the study when receiving the original participation letter)
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(n¼1013), leaving a sample of 6514 Guard members (58.1%).
Additionally, other exclusion criteria in this reduced pool were
age eligibility restrictions (n¼187), declining to participate when
contacted by phone (n¼1364), having English language or hearing
difficulties (n¼31), and not being contacted before the cohort was
closed to new recruitment (n¼2316). Thus, the final sample
comprised 2616 soldiers drawn from all of the serving members
of the OHARNG, who were given their baseline computer-assisted
telephone interview starting in November 2008. Enrollment for
the study continued from December 2008 to November 2009. The
study received approval from the National Guard Bureau, Office of
Human Research Protections of the U.S. Army Medical Research
and Materiel Command, and affiliated hospital and university
institutional review boards. Further, verbal consent on the tele-
phone was permitted via a waiver of written informed consent.

A clinical validation sub-sample (n¼500) was randomly chosen
during the baseline telephone survey and upon providing written
consent was subsequently given an in-person interview, which
was the sample used in the current study. Of the 500 subjects, two
subjects were excluded from the analyses because they endorsed a
new onset of depression during SCID administration (i.e., after the
PHQ-9 administration). Further, 10 subjects missing 1–2 PHQ-9
items were not excluded from the study, resulting in a final sample
size of 498 soldiers.

2.2. Instrumentation

The CATI and in-person clinical reappraisal obtained demo-
graphic information, and information on mental health function-
ing using several standardized and widely used questionnaires
(Prescott et al., In Press). The PHQ-9 administered by telephone
and the SCID-I administered in-person are relevant to the
current study.

2.2.1. Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 is a Likert-type self-report instrument assessing

symptoms of current depression based on DSM-IV major depres-
sive episode symptom criteria. For each item there were four
response options ranging from “0¼Not at all” to “3¼Nearly every
day” with total scores ranging from zero to 27. The cut-off scores of
5, 10, 15 and 20 represent mild, moderate, moderately severe, and
severe depression, respectively. The scoring algorithm for major
depression is consistent with DSM-IV diagnostic criteria, with
5 out of 9 statements endorsed minimally as “more than half the
days,” and one of the symptoms being depressed mood or
anhedonia. Internal consistency ranges from .86 to .89 (alpha
was .84 in the present study), and test–retest reliability within
48 h is 0.84. The PHQ-9 has good diagnostic validity for an MDD
diagnosis based on structured diagnostic interviews. Good corre-
spondence between PHQ-9 severity scores and measures of func-
tional status, number of disability days and difficulties based on
symptoms indicate good construct validity (Kroenke et al., 2001).
Given that the original instructions of the PHQ-9 focus on distres-
sing symptoms of the past two weeks consistent with the DSM-IV
criteria, the current study modified the instructions to assess
lifetime depression. Instructions used in the current study during
the telephone administration were: “In your lifetime, did you ever
have a period of at least two weeks during which you were
bothered by (item).”

2.2.2. Structured Clinical Interview for DSM-IV axis I disorders
(SCID-I)

The SCID-I is a semi-structured interview for assessing DSM-IV
Axis I disorders, including major depressive disorder (First et al.,
1997). The major depressive disorder module has an inter-rater
reliability coefficient ranging from .66 to .93 (Lobbestael et al.,
2010; Zanarini and Frankenburg, 2001). For the current study, the
SCID was administered by PhD or Masters level clinician inter-
viewers specifically trained on the SCID. To reduce inter-rater
differences, a taped interview was reviewed and rescored by the
non-interviewing clinicians monthly. The scores were compared
for differences, and discussed among interviewers to continually
re-calibrate SCID item assessment. Overall, the SCID-I is consid-
ered to be the “gold standard” used in validation studies for Axis I
clinical disorders (Lobbestael et al., 2010).

Additionally, the current study used three categorizations of
the SCID-I lifetime depression designations: (1) the minimum five-
symptom requirement for a major depressive episode (with at
least anhedonia and/or depressed mood being met), regardless of
rule-out criteria and functional impairment requirements (MDE
Criterion A), (2) full MDE criteria, thus including rule-out and
functional impairment requirements, and (3) an MDD diagnosis,
thus including additional diagnostic rule-outs. Further, the SCID-I
provided data on lifetime endorsement of depression symptoms,
as the queries for information pertained to current and lifetime
symptoms.

2.3. Statistical analysis

Chi-square analyses were used to analyze the item-level
correspondence between the PHQ-9 and SCID-I. Further, logistic
regression analyses aimed to study the predictive relationship
between the PHQ-9 and SCID-I cardinal first two items, and the
predictive relationship between total PHQ-9 scores and designa-
tion of depression based on the SCID-I depression diagnosis
(minimum number of depression symptoms needed for a major
depressive episode, MDE, and MDD). Lastly, receiver operating
characteristic curve analyses, and diagnostic efficiency statistics of
sensitivity, and specificity aimed to assess the optimal cut-off
point for the PHQ-9 (Streiner, 2003; Streiner and Cairney, 2007).
All statistical analyses were computed using SPSS 17 software.
3. Results

3.1. Effective sample characteristics

In the effective sample of 498 participants, age ranged from 17
to 60 years (M¼31.04, SD¼9.81). The majority were men (n¼438,
88%), and there were 60 women (12%), which is representative
of the Ohio Army National Guard population. Further, 47.8%
participants were currently married (n¼238), and 41.8% had never
been married (n¼208). Most participants identified their race as
Caucasian (n¼443, 89.1%), with 6.8% identifying their race as
African American (n¼34), again representative of the Ohio Army
National Guard population. Very few participants were of Hispanic
ethnicity (n¼12, 2.4%). The most frequently endorsed educational
category was that of college or technical training education
(n¼238, 47.8%), followed by that of a high school degree or GED
(n¼128, 25.7), and a college degree (n¼123, 24.7%). Further, most
were primarily employed full-time (n¼287, 57.9%), followed by
13.5% being employed part-time (n¼67), 17.1% being unemployed
(n¼85), and 9.9% being students (n¼49, 9.9%). Additionally, 71
participants reported household income of $20 K or less (14.6%),
110 reported more than $20 K and up to $40 K (22.6%), 113
reported more than $40 K to $60 K (23.2%), 87 reported more
than $60 K to $80 K (17.9%), and 106 reported more than $80 K
(21.8%). Number of years of military service ranged from zero to 40
years (M¼10.22, SD¼8.62). Further, the number of deployments
among participants varied. Some had never been deployed
(n¼172, 34.7%), or were deployed once (n¼149, 30%), twice
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(n¼101, 20.4%), or three times (n¼42, 8.5%). Among those
deployed, 42.4% (n¼137) had been deployed to Iraq, 26.9%
(n¼87) to Kuwait and Saudi Arabia (n¼87, 26.9%) and 16.7%
(n¼54) to the United States.

Among the 498 subjects, 289 were not administered the full
SCID-I depression module because of skip-out rules required for
non-symptomatic responding. Two-hundred and nine subjects
endorsed either (or both) of the sadness and anhedonia items,
thus were administered the remaining SCID-I depression symptom
items, used in analyses involving the remaining SCID-I depression
items. Demographic data for those 209 subjects (administered the
entire SCID-1 depression module) were compared with that of the
remaining 289 subjects (not administered the entire SCID-I
depression module) using ANOVA for continuous variables such
as age, number of years in the military and number of deploy-
ments, and chi-square analyses for categorical variables. Results of
ANOVAs indicated that the two subsamples did not differ sig-
nificantly at po .05 in participants’ age, number of years in the
military, and number of deployments. Results of chi-square
analyses are shown in Table 1, indicating a significant association
between endorsing either (or both) of the sadness and anhedonia
items and income, χ2(4)¼14.04, p¼ .007, phi¼0.17.

3.2. Primary analyses

The percentage of lifetime MDE and lifetime MDD based on the
SCID-I diagnostic module were 24.3 and 21.5, respectively. Further,
Table 2
Chi-Square values with significance levels, kappa coefficients and sample sizes for each

PHQ-9 item with corresponding SCID-I item Sam

Depressed Mood (PHQ-9 item 2, dichotomized and SCID-I item 1) 480
Item level cut-off point of 2
Anhedonia (PHQ-9 item 1, dichotomized and SCID-I item 2) 479
Item level cut-off point of 2
Appetite (PHQ-9 item 5, dichotomized and SCID-I item 3) 209
Item level cut-off point of 2
Sleep (PHQ-9 item 3, dichotomized SCID-I item 4) 209
Item level cut-off point of 2
Motor activity (PHQ-9 item 8, dichotomized and SCID-I item 5) 209
Item level cut-off point of 2
Fatigue (PHQ-9 item 4, dichotomized and SCID-I item 6) 206
Item level cut-off point of 2
Feeling bad about oneself (PHQ-9 item 6, dichotomized and SCID-I item 7) 208
Item level cut-off point of 2
Concentration PHQ-9 item 7, dichotomized and SCID-I item 8) 209
Item level cut-off point of 2
Suicide (PHQ-9 item 9, dichotomized and SCID-I item 9)
Item level cut-off point of 1 208
Item level cut-off point of 2 208

n Significant at po .05.
nn Significant at po .001.

Table 1
Results of chi-square analyses comparing demographic variables between the group po
cardinal symptom.

Categorical variable compared to the category of endorsing either (or both) of th
and anhedonia items

Marital status (married currently or in the past and never been married)
Educational status (high school/GED or less, some college and college degree/graduat
Employment status (employed full-time or part-time, unemployed or looking for wor
Income (o¼20,000, $20,001–$40,000, $40,001–$60,000, $60,001–$80,000, 480,000
Self-reported ethnicity (Caucasian and others).
Location of deployment (USA/Afghanistan, Iraq, Kuwait and Saudi Arabia)
Gender (male and female)

n Significant at p o .05.
the percentage of lifetime MDE based on the PHQ-9 scoring
algorithm, cut off scores of 10 or more, 15 or more, and 20 or
more was 13.10%, 25.10%, 11.80%, and 3.20%, respectively.

The results of the analysis of the relationship between (a) the
PHQ-9′s depression item (item 2), and SCID-I's depressed mood item
(item 1), and (b) between the PHQ-9′s anhedonia item (item 1) and
SCID-I's anhedonia item (item 2) using chi-square analyses and
logistic regression are presented in Table 2. With PHQ-9 items
dichotomized using “2” as the cut-off score for positive endorsement,
chi-square analyses indicated a significant association between the
PHQ-9 and SCID-I on the depressed mood item, χ2(1)¼83.57, po.001
and anhedonia item, χ2(1)¼28.36, po .001, with the degree of
agreement represented by their respective Kappa values as fair. The
odds of endorsing the PHQ-9 depressed mood item were 7.58 times
greater if the subject endorsed the SCID-I depression item; while odds
of endorsing the PHQ-9 anhedonia item were 3 times greater if the
subject endorsed the SCID-I anhedonia item.

Further, logistic regression was computed to assess the predictive
relationship of the first two PHQ-9 items’ range of scores with SCID-I
item endorsements for the relevant two items (anhedonia and
depressed mood). For the depressed mood item, results indicated that
the model tested with PHQ-9 depression item scores as the predictor
was statistically significant, χ2(1)¼107.77, po.001 (Nagelkerke's
R2¼ .27). The proportion of cases accurately predicted was 73.80%.
Each increase of 1 unit in the PHQ-9 item was associated with a 2.46
times greater likelihood of endorsing the relevant SCID-I item. For the
anhedonia item, results indicated that the model tested with PHQ-9
of the seven PHQ-9.

ple size Chi-square values Significance level Kappa coefficients

χ2 (1)¼83.57 nnp o .001 .40

χ2 (1)¼28.36 nnp o .001 .24

χ2 (1)¼4.79 np¼ .03 .14

χ2 (1)¼4.84 np¼ .03 .14

χ2 (1)¼ .04 p¼ .83 .01

χ2 (1)¼13.78 nnpo .001 .25

χ2 (1)¼3.67 p¼ .056 .13

χ2 (1)¼3.66 p¼ .056 .10

χ2 (1)¼26.17 nnpo .001 .35
χ2 (1)¼12.06 np¼ .001 .16

sitive for at least one cardinal depression symptom and the group negative for any

e sadness χ2 Degrees of freedom (df) Significance value (p)

1.34 1 0.25
e work) 1.94 2 0.38
k, and unemployed) 0.52 2 0.10
) 14.04 4 0.007n

0.31 1 0.58
2.01 2 0.37
3.62 1 0.057
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anhedonia scores as the predictor was statistically significant, χ2(1)¼
42.26, po.001 (Nagelkerke's R2¼ .12). The proportion of cases accu-
rately predicted was 70.40%. Each increase of 1 unit in the PHQ-9 item
was associated with a 1.69 times greater likelihood of endorsing the
relevant anhedonia SCID item.

Further, we examined the relationship between the remaining
PHQ-9 items with the corresponding SCID-I items using chi-square
analyses. The sample size for each of the final seven PHQ-9 items
varied because of occasional missing values. The item level cut-off
score of “2” was again used for positive endorsement. The chi-
square values with significance levels, kappa coefficients and
sample sizes for each of the seven PHQ-9 items are shown in
Table 2. Results indicated significant associations for the items
representing appetite changes, sleep changes, fatigue and suicidal
ideation. Further, items representing feeling bad about oneself,
and concentration difficulties had close to significant associations
(p¼ .056), with a chance of significance with a larger sample size.
Additionally, an analysis of the PHQ-9 item of suicidal ideation
using the cut-off score of one and above as positively endorsed and
the corresponding SCID-I items (Table 2) indicated a significant
association.

To assess the predictive relationship between total PHQ-9
scores and MDE criterion A, MDE, and MDD based on the SCID-I
scores we computed logistic regression and receiver operating
characteristic curve analyses. For MDE criterion A based on the
SCID-I scores, results indicated that PHQ-9 total scores were
statistically significant, χ2(1)¼130.36, po .001 (Nagelkerke's R2 of
.34, correct classification¼81.10%). Each increase of 1 unit in PHQ-
9 total scores was associated with a 1.22 times greater likelihood
of meeting MDE criterion A. For MDE diagnosis based on the SCID-
I responses, results indicated that PHQ-9 total scores were statis-
tically significant, χ2(1)¼121.21, po .001 (Nagelkerke's R2 of .32,
correct classification was 81.10%). Each increase of 1 unit in PHQ-9
total scores was associated with a 1.21 times greater likelihood of
meeting criteria for MDE per SCID-I scores. For an MDD diagnosis
based on SCID-I scores, results indicated that PHQ-9 total scores
were statistically significant, χ2(1)¼96.64, po .001 (Nagelkerke's
R2 of 27, correct classification was 83.50%). Each increase of 1 unit
in the PHQ-9 total score was associated with a 1.19 times greater
likelihood of meeting the criteria for MDD.

Nonparametric ROC curve analyses indicated that PHQ-9 total
scores have moderate accuracy in detecting people who (a) met
MDE criterion A (AUC¼ .80, SE¼ .02, po .001), (b) met criteria for
MDE (AUC¼ .80, SE¼ .03, po .001), and (c) met criteria for MDD
(AUC¼ .78, SE¼ .03, po .001). The accuracy criteria for ROC curves
are per recommended guidelines (Fischer et al., 2003).
Table 3
Diagnostic efficiency statistics the PHQ-9 using SCID-I as the gold standard.

Sensitivity Specificity

PHQ-9 lifetime MDE
SCID I lifetime MDE A 0.358 0.950
SCID I lifetime MDE diagnosis 0.355 0.941
SCID lifetime MDD 0.383 0.938
PHQ-9 total score of4 /¼10
SCID I lifetime MDE A 0.557 0.858
SCID-I lifetime MDE 0.561 0.848
SCID-I lifetime MDD 0.542 0.828
PHQ-9 total score of4 /¼15
SCID-I lifetime for MDE A 0.351 0.964
SCID-I lifetime MDE 0.371 0.962
SCID-I lifetime MDD 0.392 0.956
PHQ-9 total score of4 /¼20
SCID-I lifetime MDE A 0.106 0.994
SCID-I lifetime MDE 0.115 0.994
SCID-I lifetime MDD 0.121 0.992

Note. MDE refers to major depressive episode and MDD refers to major depressive
disorder.
Diagnostic efficiency statistics, specifically sensitivity and spe-
cificity of the PHQ-9 diagnostic algorithm and specific cutoff scores
(10, 15 and 20) for the SCID-I depression designations are reported
in Table 3. Overall, specificity statistics were better than the
sensitivity statistics. Using the PHQ-9 lifetime diagnosis algorithm,
sensitivity ranged from 0.355 to 0.383 and specificity ranged from
0.938 to 0.950. Further, using a PHQ-9 cut-off score of 10 and
beyond, sensitivity ranged from 0.542 to 0.561 and specificity
ranged from 0.828 to 0.858. With a PHQ-9 cut-off score of 15 and
beyond, sensitivity ranged from 0.351 to 0.392 and specificity
ranged from 0.956 to 0.964. Lastly, with a PHQ-9 cut-off score of
20 and beyond, sensitivity ranged from 0.106 to 0.121 and
specificity ranged from 0.992 to 0.994.
4. Discussion

These results support the use of the telephone administered
PHQ-9 as a measure of lifetime MDE Criterion A, MDE diagnosis,
and an MDD diagnosis. The results confirm a significant relation-
ship between six of the PHQ-9 and SCID-I items using the item-
level cut-off score of two for the PHQ-9 items. We also found a
predictive relationship between total PHQ-9 scores and MDE
Criterion A, MDE diagnosis, and an MDD.

Our study found a significant associative and predictive rela-
tionship between the first two cardinal items of the PHQ-9 and
SCID-I using the item-level cut-off score of two for the PHQ-9
items. Further, the degree of agreement per Kappa coefficients was
fair (Landis and Koch, 1977). The proportion of cases positively
endorsing the SCID-I cardinal items correctly identified by the
PHQ-9 using two as the cut-off point were approximately 70%,
reflecting the utility of the cardinal items as screening items.

The results from a similar relational analysis between the final
seven items of the PHQ-9 and SCID-I revealed four out of seven
items significant. Using an item level cut-off point of “1”or “2”, the
suicidal ideation item of the PHQ-9 was significantly associated
with its SCID-I counterpart, with better agreement when using an
item-level cut-off point of “1”, which is consistent with the scoring
recommendations (Kroenke et al., 2001). Using “2” as the cut-off
point, the appetite, sleep changes and fatigue items of the PHQ-9
were significantly associated with the SCID-I counterparts. The
PHQ-9 items representing feeling bad about oneself and concen-
tration difficulties were close to but did not reach significance. The
item assessing motor activity was not significantly associated with
the SCID-I counterpart using the recommended item-level cut-
off point.

Our study found that most of the PHQ-9 items performed
adequately when compared to the SCID-I items. Given that the two
PHQ-9 items of feeling bad about oneself, and concentration
difficulties almost corresponded accurately with the SCID-I item
counterpart at an item-level cut-off point of two, further research,
using a larger dataset, might reveal a significant association. The
item representing motor activity does not have a significant
correspondence with the SCID-I counterpart, thus raising the
question of its utility. However, it needs to be noted that the
SCID-I specifically searches for the worst depressive episode while
the PHQ-9, as administered in this study, did not. This may have
resulted in persons reporting fewer and weaker symptoms in the
PHQ-9 telephone interview, contributing to the lack of correspon-
dence between these three items.

We demonstrated the predictive relationship between total
PHQ-9 scores and MDE Criterion A, MDE diagnosis, and an MDD
diagnosis with cases correctly identified approximately 80% of the
time. Further, ROC analysis revealed that the accuracy of the PHQ-9
in detecting MDE Criterion A, MDE, and MDD was moderate. The
trend was that higher PHQ-9 scores result in a greater accuracy in
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prediction, but with reduced sensitivity that could result in missing
many true positives. This would be a significant weakness if the
PHQ-9 telephone administrations were used for clinical purposes.

We showed that the cutoff point of 10 performed better than
the diagnostic algorithm for a PHQ-9 based diagnosis. Overall
specificity statistics were better than the sensitivity statistics,
meaning that the PHQ-9 has better ability to detect negative cases
rather than positive cases. Our study found lower sensitivity
ratings for the telephone administered PHQ-9 compared to what
is found in prior literature utilizing the self-report administered
PHQ-9 (Arroll et al., 2010; Kroenke et al., 2001; Wittkampf et al.,
2009). In terms of the recommended cut-off score, it appears that
the cut-off score of 10 resulted in the highest sensitivity (range
.542–.561), however yielded the lowest specificity (range
.828–.858). Utilizing either the PHQ-9 diagnostic algorithm or
the higher cutoff scores raised specificity and lowered sensitivity,
confirming similar results (Cannon et al., 2007). Additionally, using
the cutoff score of 10, the telephone interview prevalence of
lifetime MDE (25.10%) was closest to that found by the in-person
interview using the SCID (24.3%), with the prevalence of lifetime
MDE using the diagnostic algorithm falling to 13.10% (roughly half
the prevalence found by the SCID-I). Thus, the cut-off point of 10 is
recommended for an optimal balance between sensitivity and
specificity compared to other cut-off scores or the diagnostic
algorithm, confirming the proposed hypothesis. For clinical pur-
poses a cutoff of 10 may be best for being most inclusive in
evaluating patients, while for epidemiological purposes specificity
is more important than sensitivity so the algorithm approach may
be better.

Overall, the results of the current study provide support for the
telephone administration of the PHQ-9 to assess the lifetime
prevalence of MDE and MDD in a non-clinical population, with
several clinical and research implications. First, for maximum
sensitivity and specificity, it is recommended using 10 as the
cut-off point compared to the other cut-off points or the diag-
nostic algorithm in a non-clinical population. Second, considering
the good predictive relationship of the PHQ-9 total scores for MDE
and MDD based on the SCID-I scores, one could use the shorter,
quicker, and telephone-administered PHQ-9 for research purposes.
This is a good alternative to a more time consuming and more
training intensive SCID-I administration, and provides the ability
to screen for depression over the phone expanding geographical
accessibility, increasing flexibility and ease of administration,
reducing financial costs, and increasing response rates. Lastly,
the PHQ-9 can be used to assess lifetime MDE and MDD by
adjusting the timeline for the assessed symptoms. However, the
idea that it is a screening instrument needs to be kept in mind, and
if positive, needs to be followed by a thorough clinician-
administered depression assessment like the SCID-I.

Limitations of this study include several factors. Our study
sample had a slightly higher base rate of the MDD and MDE
diagnoses than in a representative community sample. Also, the
time difference between the administrations of the PHQ-9 and
SCID-I (approximately three months) could have affected the
results. The wording of our modification of the PHQ-9 to assess
lifetime depression did not specifically instruct participants to
report the “worst episode” as is sought when the SCID is adminis-
tered which could have resulted in participants reporting fewer
and weaker symptoms on the PHQ-9. Additionally, the study uses
a population based sample of military veterans which may limit its
applicability to other populations.

The results have implications for future research. Given the
potential of the telephone administered PHQ-9 as a valuable
depression-screening instrument it could be validated in a similar
manner using clinical populations. Also, research validating the
telephone-administered PHQ-9 could explore possible differences
emerging from gender, educational level, or age, which would
prove valuable for both research and clinical use. Future research
could explore the differences between lay telephone interviewers
and clinician telephone interviewers. The telephone administered
PHQ-9 is a valuable tool for both research and clinical purposes,
and it is worthwhile to continue to refine our understanding of its
application.
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