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BACKGROUND: Telephone assessment of depression for research pur-
poses is increasingly being used. The Patient Health Questionnaire
9-item depression module (PHQ-9) is a well-validated, brief, self-re-
ported, diagnostic, and severity measure of depression designed for use
in primary care (PC). To our knowledge, there are no available data re-
garding its validity when administered over the telephone.

OBJECTIVE: The aims of the present study were to evaluate agreement
between self-administered and telephone-administered PHQ-9, to in-
vestigate possible systematic bias, and to evaluate the internal con-
sistency of the telephone-administered PHQ-9.

METHODS: Three hundred and forty-six participants from two PC cen-
ters were assessed twice with the PHQ-9. Participants were divided into
4 groups according to administration procedure order and administra-
tion procedure of the PHQ-9: Self-administered/Telephone-adminis-
tered; Telephone-administered/Self-administered; Telephone-
administered /Telephone-administered; and Self-administered/Self-
administered. The first 2 groups served for analyzing the procedural
validity of telephone-administered PHQ-9. The last 2 allowed a test-re-
test reliability analysis of both self- and telephone-administered PHQ-
9. Intraclass correlation coefficient (ICC) and weighted « (for each item)
were calculated as measures of concordance. Additionally, Pearson’s
correlation coefficient, Student’s t-test, and Cronbach’s o were analy-
zed.

RESULTS: Intraclass correlation coefficient and weighted « between
both administration procedures were excellent, revealing a strong con-
cordance between telephone- and self-administered PHQ-9. A small
and clinically nonsignificant tendency was observed toward lower
scores for the telephone-administered PHQ-9. The internal consisten-
cy of the telephone-administered PHQ-9 was high and close to the self-
administered one.

CONCLUSIONS: Telephone and in-person assessments by means of
the PHQ-9 yield similar results. Thus, telephone administration of the
PHQ-9 seems to be a reliable procedure for assessing depression in PC.
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D epression is one of the most prevalent mental disorders’
and between one-fourth and one-half of patients with
depression are treated at primary care (PC) centers (PCC).23
There are a number of case-finding instruments for detecting
depression in PC, ranging from 2 to 30 items in length, and
typically scored as continuous measures of depression severity
with established cut-off points above which the probability of
major depression is substantially increased. Most of these in-
struments show good validity.*®
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The Patient Health Questionnaire (PHQ)” was designed for
use in PC and to provide a brief self-report diagnostic instru-
ment for the diagnosis of mental disorders using criteria from
the Diagnostic and Statistical Manual of Mental disorders,
Fourth Edition Text Revision (DSM-IV-TR).® Validation data
were published for the original English” and for other language
versions (e.g., Spanish,® German,'° and Arabian''). Its 9-item
depression module, the PHQ-9, is a brief self-reported diag-
nostic and severity measure of depression. Several studies
support its validity, feasibility, and its capacity to detect
changes of depressive symptoms over time.'?"'* Additionally,
the PHQ-9 is increasingly being used in research and clinical
practice, and has demonstrated superior criterion validity with
respect to the diagnosis of major depression compared with
other established depression-screening questionnaires.'® Re-
cently, a Spanish version of the PHQ-9 has been shown to be a
feasible screen tool for depression.!®

Kroenke et al.'? pointed out, regarding PHQ-9, that “hav-
ing a simple self-administered measure to complete either in
the clinic or by telephone administration (e.g., nurse adminis-
tration or interactive voice recording) would save clinicians the
time needed to enquire about the presence and severity of each
of the 9 DSM-IV symptoms to assess outcomes” (p. 612). How-
ever, to our knowledge, the procedural validity of telephone
administration of the PHQ-9 has not yet been established.
That is, we do not know to which extent telephone-adminis-
tered PHQ-9 could produce results similar to self-adminis-
tered PHQ-9. Procedural validity refers to the degree to which a
new procedure (e.g., telephone administration) offers results
similar to those obtained through a well-known procedure
(e.g., self-administration) that is used as a gold standard.
Thus, procedural validity refers only to the validity of an as-
sessment procedure, not to the validity of the instrument it-
self.'¢

Telephone assessment of depression for research purpos-
es is increasingly being used. To date, scales such as the Ham-
ilton Depression Rating Scale (HDRS) or the Center for
Epidemiologic Studies-Depression Scale (CED-D) have been
validated for telephone administration.'”"'® The relative low
cost and ease of administration of telephone interviews for as-
sessing depression could enable larger sample sizes to be ob-
tained and facilitate studies over wider geographical areas or
with more follow-up ratings. In order to investigate the pro-
cedural validity of the telephone-administered PHQ-9, we
compared agreement between self-administered and tele-
phone-administered responses to the PHQ-9. Additionally,
we compared mean scores between self-administered and
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telephone-administered PHQ-9 in order to investigate system-
atic bias; analyzed and compared telephone- and self-admin-
istered PHQ-9 test-retest reliability; and evaluated the internal
consistency of the telephone-administered PHQ-9.

METHODS
Participants

Participants were selected by two PC physicians (PCP) and as-
sessed twice (within a 7-day period) by a clinical psychologist
among persons seeking medical assistance (n=289) or work-
ing at two PCC in Barcelona, Spain (n=>57). All signed an in-
formed consent. Three hundred and forty-six out of 375
selected participants (aged 18 to 75 years old) were included.
Sixteen persons were excluded because they were younger
than 18 or older than 75 years old, and 13 were excluded be-
cause they did not answer to the second administration of the
PHQ-9.

Measurements

The PHQ-9 is a 9-item self-reported questionnaire designed to
evaluate the presence of depressive symptoms during the prior
2 weeks. As a severity measure, scores can range from O (ab-
sence of depressive symptoms) to 27 (severe depressive symp-
toms). Each of the 9 items, asking for each of the DSM-IV
diagnostic criteria, can be scored from O (not at all) to 3 (nearly
every day). As a diagnostic measure, major depression is di-
agnosed if 5 or more of the 9 depressive symptom criteria have
been present at least “more than half the days” (a score of 2) in
the past 2 weeks, and one of the symptoms is depressed mood
or anhedonia. Also, before making a final diagnosis, the clini-
cian is expected to rule out physical causes of depression,
normal bereavement, and history of manic episode.'?

Procedure

Participants were divided into 4 groups according to the
PHQ-9 administration procedure order and administration
procedure: Self-administered/Telephone-administered (ST),
Telephone-administered/Self-administered (TS), Telephone-
administered/Telephone-administered (TT), and Self-adminis-
tered/Self-administered (SS). The first two groups served for
analyzing the procedural validity of telephone-administered
PHQ-9. The last 2 allowed a test-retest reliability analysis of
both self- and telephone-administered PHQ-9. Participants
were recruited until the intended quota for each group was
achieved. Thus, first the ST group was completed, and then the
TS, the TT, and finally the SS one. For logistic reasons (risk of
high attrition in 2 consecutive visits), while participants for the
ST, TS, and TT groups were selected among patients seeking
medical assistance at the PCC (n=289), participants for the SS
group were recruited among PCC staff members (n=>57).

Selected participants for the ST group first answered self-
administered PHQ-9. Within the subsequent 7 days, PHQ-9
was administered over the telephone.

Selected participants for the TS group were first assessed
by telephone. In order to increase the probability of answering
to the second PHQ-9 administration, selected participants had
a prescheduled consultation with the PCP within the 7 days
following telephone assessment. Thus, after the telephone
evaluation, participants answered the self-administered

PHQ-9 (after the PCP consultation). As the PHQ-9 is a self-ad-
ministered questionnaire, the evaluator could not interfere
with participant’s answers.

Selected participants for the TT group were assessed twice
by telephone within a 7-day period. To reduce possible inter-
ferences with answers to the second telephone interview, the
evaluator did not have access to prior results at the time of the
second telephone assessment.

Finally, selected participants for the SS group answered
twice, within a 7-day period, the self-administered PHQ-9.
Participants did not have access to prior answers at the time
of second assessment. As mentioned before, in order to in-
crease the probability of answering to the second PHQ-9 ad-
ministration, participants for the SS group were recruited
among PCC staff.

Considering that the instructions of the self-administered
version of the PHQ-9 were not suitable for telephone adminis-
tration, telephone-administered PHQ-9 instructions were
modified as follows: “I'm going to ask you about several prob-
lems. Please tell me how often you have been bothered, over
the last 2 weeks, by any of the following problems. For each
problem there are 4 possible answers: Not at all; Several days;
More than half of the days, or Nearly every day.” Possible an-
swers were repeated as needed after each of the nine items.

Statistical Analysis

Differences between individual scores using the two assess-
ment procedures were analyzed with the Intraclass Correlation
Coefficient (ICC), using both consistency and absolute agree-
ment indexes, and the weighted « statistic (for items analysis).
Weights used were 1.00; 0.66; and 0.00 or 1.00; 0.50; and
0.00. On one hand, it has been established that ICC values
between 0.41 and 0.75 reveal moderate-to-good agreement,
and ICC values over 0.75 reveal excellent agreement. On the
other hand, k values between 0.41 and 0.60 reveal moderate
agreement, and k values over 0.60 show good agreement.'®
Paired t-tests were used to investigate differences in mean
scores between telephone- and self-administered assess-
ments. Finally, the internal consistency of the telephone-ad-
ministered PHQ-9 was evaluated using Cronbach’s a.

RESULTS

The socio-demographic characteristics of participants are
summarized in Table 1. X2 tests and ANOVA (for age) revealed
that the groups were different in terms of socio-demographic
characteristics. However, when comparing socio-demographic
characteristics between the ST and TS groups (i.e., groups
used to assess procedural validity), there were no statistically
significant differences in terms of gender, marital status, or
employment status. Only years of formal education (P=.006)
and age (P=.016) were significantly different between the ST
and TS groups. Participants from the ST group were more
educated and were younger than those from the TS group.
Intraclass correlation coefficient between each pair of ad-
ministrations (Table 2) were high either for the procedural va-
lidity groups (i.e., ST and TS, or ST plus TS) or for the test-
retest reliability groups (i.e., TT and SS). Weighted « coefficients
for each PHQ-9 item (Table 3) for the procedural validity groups
were mostly higher than 0.60. Only item 1 (TS group) showed a
low k value. Additionally, when comparing self-administered
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Table 1. Socio-Demographic Characteristics of Participants by Groups

Groups Formed According to Administration Procedure Order and Administration Procedure

ST (n=118) TS (n=113) TT (n=58) SS (n=57) Total (n=346)

Gender™

Female (%) 69.5 63.7 84.5 66.7 69.7
Age (y)*

Mean (SD) 48.01 (16.35) 53.07 (15.32) 50.84 (13.23) 38.70 (13.14) 48.60 (15.73)

Median 47.00 57.00 49.00 37.00 48.00
Marital status (%)*

Married/living with a partner 71.2 70.9 72.4 63.2 70.0

Never married 15.3 10.6 8.6 31.6 15.3

Divorced/separated /widowed 13.5 18.5 19.0 5.2 14.7
Employment status (%)*

Working 33.1 31.0 44.8 80.7 42.2

Not working (sick leave, unemployed) 15.3 13.3 5.2 3.6 11.0

Homemaker 28.0 41.5 34.5 7.0 30.1

Other (student, retired) 23.6 14.2 15.5 8.7 16.7
Years of formal education (%)*

0-4 27.6 28.3 29.3 1.8 23.8

5-8 19.0 37.2 39.7 17.5 28.3

9-12 27.5 21.2 15.5 12.3 20.9

More than 12 25.9 13.3 15.5 68.4 27.0

%2 or ANOVA comparisons among groups.
*P<.05.

ST, self-administered/telephone-administered PHQ-9; TS, telephone-administered/self-administered PHQ-9; TT, telephone-administered/telephone-
administered PHQ-9; SS, self-administered/self-administered PHQ-9; PHQ-9, Patient Health Questionnaire-9.

and telephone-administered PHQ-9 items, regardless of ad-
ministration procedure order (ST plus TS group), none of the
PHQ-9 items showed a « value below 0.58. The same was ob-
served for the test-retest reliability groups. Weighted « coeffi-
cients for each PHQ-9 item were higher than 0.60.

PHQ-9 mean scores, correlations, and mean differences
between each pair of assessments are summarized in Table 4.
Correlations between each pair of assessments were large and
highly statistically significant (P<.001 for all). Comparisons of
mean ratings revealed differences for the ST and TT pairs.
When comparing differences between self-administered and
telephone-administered PHQ-9 for the ST plus TS group, that
is, comparing self- and telephone-administered PHQ-9 regard-
less of administration procedure order, differences emerged be-
tween the self- and telephone-administered PHQ-9. Thus,
participants showed slightly lower mean scores (0.60 points)
in the telephone-administered PHQ-9 when compared with the
self-administered PHQ-9.

Table2. PHQ-9 ICC for Each Group Formed According to
Administration Procedure Order and Administration Procedure

PHQ-9 PHQ-9

ICC (Consistency) ICC (Absolute Agreement)

ST (n=118) 0.94 0.93
TS (n=113) 0.91 0.91
ST+TS (n=231) 0.92 0.92
TT (n=>58) 0.93 0.92
SS (n=57) 0.92 0.92

ST, self-administered/telephone-administered; TS, telephone-adminis-
tered/ self-administered; ST+TS, sum of the ST and TS groups; TT, tel-
ephone-administered/telephone-administered; SS, self-administered/
self-administered; ICC, intraclass correlation coefficient; PHQ-9, Patient
Health Questionnaire-9.

The internal consistency of telephone-administered
PHQ-9 was 0.82 (a total of 289 participants who answered to
the telephone-administered PHQ-9 were included in the analy-
sis. If it was a TT participant, only the first assessment was
considered). Self-administered PHQ-9 showed an internal con-
sistency of 0.86 (a total of 288 participants who answered to the
self-administered PHQ-9 were included in the analysis. If it was
a SS participant, only the first assessment was considered).

DISCUSSION

On the basis of the results presented here, it is possible to
conclude that telephone and in-person assessment, by means
of the PHQ-9, yield similar results. Additionally, the internal
consistency of the telephone-administered PHQ-9 was similar
to the self-administered PH@-9. Thus, telephone administra-
tion of the PHQ-9 seems to be a reliable procedure for assess-
ing depression at PC.

In the present study, questionnaire items were identical
but the administration procedure differed. According to Helzer
et al.2° we can describe the present study as a study of proce-
dural validity, having characteristics of both reliability, be-
cause the same measure was used twice, and validity, since
telephone administration was compared with a gold standard
(self administration).

Intraclass correlation coefficient between self-adminis-
tered and telephone-administered PHQ-9 were excellent re-
gardless of administration procedure order (ST or TS) or
administration procedure (telephone- or self-administration).
Moreover, item concordance analysis (weighted k) of each
group revealed good or moderate agreement for all items,
showing an adequate procedural validity for the telephone-ad-
ministered PHQ-9 and good test-retest reliability for both self-
and telephone-administered PHQ-9. Additionally, the internal

consistency of telephone-administered items was high
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Table 3. « Coefficient for Each PHQ-9 Item by Groups Formed According to Administration Procedure Order and Administration Procedure

PHQ-9 ltems ST (n=118) TS (n=113) ST+TS (n=231) TT (n=58) SS (n=57)
PHQ1 (Little interest or pleasure in doing things) 0.71 0.48 0.60 0.83 0.70
PHQ2 (Feeling down, depressed, or hopeless) 0.78 0.68 0.73 0.78 0.83
PHQ3 (Trouble falling or staying asleep, or sleeping too much) 0.69 0.74 0.72 0.89 0.61
PHQ4 (Feeling tired or having little energy) 0.64 0.68 0.66 0.70 0.59
PHQ5 (Poor appetite or overeating) 0.60 0.58 0.59 0.73 0.74
PHQ6 (Feeling bad about yourself, or that you are a failure or have let yourself 0.69 0.70 0.70 0.68 0.67
or your family down)
PHQ7 (Trouble concentrating on things, such as reading the newspaper or 0.63 0.56 0.60 0.80 0.79
watching television)
PHQ8 (Moving or speaking so slowly that other people could have noticed, or 0.63 0.52 0.58 0.72 0.63*
the opposite, being so fidgety or restless that you have been moving around
a lot more than usual)
PHQ9 (Thoughts that you would be better off dead or hurting yourself in some way) 0.68 0.77 0.72 0.77* 0.57*

ST, self-administered/telephone-administered; TS, telephone-administered/self-administered; ST+TS, sum of the ST and TS groups; TT, telephone-
administered/telephone-administered; SS, self-administered/self-administered; PHQ-9, Patient Health Questionnaire-9. Weights used for the k anal-

ysis were: 1.0; 0.66; 0.33; and 0.0.
*Except for these items, where weights were: 1.0; 0.50, and 0.0.

(between 0.85 and 0.79 depending on the group) and very close
to the self-administered items.

A high and significant positive correlation was observed
between self-administered and telephone-administered PHQ-
9. Furthermore, correlation between both procedures was even
higher than the one obtained by Kroenke et al.'? in their val-
idation study of the PHQ-9 as a depression severity measure.
While in that study, correlation between self-administered and
telephone reappraisal performed within 48 hours was 0.84, in
the present study, no group (i.e., ST, TS, TT, or SS) showed a
correlation below 0.90.

Table 4. PHQ-9 Mean Scores, Correlations Between Ratings, and
Mean Differences by Groups Formed According to Administration
Procedure Order and Administration Procedure

Groups Formed According PHQ-9
to PHQ-9 Administration
Procedure Order and Mean (SD) Pearson’s
Administration Procedure Correlation Coefficient
ST (n=118)
Self-administered (SD) 6.19 (5.44) 0.95**
Telephone-administered 5.13 (5.08)
Mean difference: S-T 1.06™* (1.76)
TS (n=113)
Telephone-administered 5.62 (5.62) 0.90**
Self-administered 5.75 (5.67)
Mean difference: T-A -0.12 (2.43)
ST+TS (n=231)
Self-administered 5.97 (5.55) 0.92**
Telephone-administered 5.37 (5.35)
Mean difference: A-T 0.60** (2.16)
TT (n=58)
1st Telephone-administered 4.96 (4.90) 0.93**
2nd Telephone-administered 4.37 (4.65)
Mean difference: T-T 0.59* (1.79)
SS (n=57)
1st Self-administered 3.91 (3.86) 0.92**
2nd Self-administered 3.61 (3.75)
Mean difference: S-S 0.30 (1.51)

*P<.05; **P<.001.

ST, self-administered/telephone-administered; TS, telephone-adminis-
tered/ self-administered; ST+TS, sum of the ST and TS groups; TT, tel-
ephone-administered/telephone-administered; SS, self-administered/
self-administered; SD, standard deviation; PHQ-9, Patient Health Ques-
tionnaire-9.

PHQ-9 mean comparisons revealed a significant ten-
dency toward lower scores for the telephone administration.
However, the differences were minor (0.60 points) and proba-
bly lacked clinical relevance. In fact, according to Kroenke et
al.'? depression severity measured with the PHQ-9 is con-
sidered to change qualitatively every 5 points. Thus, we should
be cautious in overstating this point.

Although both procedures considered the same questions
(items), it may have been possible that answering individually
(i.e., self-administered PHQ-9) may have enhanced personal
acknowledgment of certain characteristics that, when answer-
ing to someone else (over the telephone), could have been in-
hibited, either because of distrust or lack of privacy. As Evans et
al.?! pointed out, “it is less easy to ensure privacy in a telephone
interview, because the interviewer does not know who else may
be present, possibly inhibiting disclosure by the subject” (p.
161). In the same way, Rohde et al.?? suggested that when
scheduling a telephone assessment, the interviewer should try
to set up a time when the participant could talk in private.

Additionally, PHQ-9 mean comparisons also revealed a
statistically significant tendency toward lower scores on reap-
praisal assessments, that is, participants showed lower scores
on the second PHQ-9 assessment for the ST plus TS group,
and for the TT group. Two studies comparing face-to-face and
telephone interviews found the same tendency.?2-2® According
to Jorm et al.>* when assessing psychiatric symptoms or per-
sonality traits twice, a mean change in scores toward less psy-
chopathology is often observed. This retest artifact does not
seem to be related to time lag between occasions and confined
to measures assessing negative self-characteristics and ad-
ministered orally by an interviewer. Some hypotheses intend-
ing to explain this are as follows: (1) regression to the mean, (2)
therapeutic effects of the first interview, (3) participants trying
to create a more favorable impression on retest, or (4) respond-
ents taking the second evaluation less seriously. Any of these
hypotheses are plausible for the present study. Unfortunately,
our results do not allow us to clarify this point.

Limitations of the present study and of telephone inter-
viewing must be acknowledged. First, participants were not
randomized to the 4 groups, and while PCC patients formed
the ST, TS, and TT groups, PCC staff members formed the SS
one. This may explain the differences in socio-demographic
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characteristics among groups. For example, individuals in the
SS group were younger, more educated, and most of them were
currently working. However, because the analyses were con-
ducted within groups, we believe that these differences do not
represent a major methodological concern. Besides, ST and TS
groups (those directly related to procedural validity testing)
were more similar as they only differed in terms of mean age
and years of formal education.

Second, differences emerging from age, educational level,
or gender variations were not considered when comparing tel-
ephone- and self-administered PHQ-9 because of the small
sample size for each socio-demographic category. It could be
possible that telephone- and self-administered PHQ-9 could
show more or less an agreement according to such differences,
and therefore the telephone-administration procedure could
be less valid for certain populations. For example, it was stated
that telephone responses from older people might be different
from face-to-face assessments for the General Health Ques-
tionnaire.?!

Third, as indicated by the low mean PHQ-9 scores (be-
tween 3.61 and 6.19), our sample included only a few partic-
ipants with high levels of depression severity. Therefore, our
results might not be representative for patient samples with
higher levels of depression severity or samples with a wider
range of depressive severity. This potential “bottom effect” may
limit generalization of our findings.

Fourth, the brief time interval considered between assess-
ments could have favored recall of initial answers. However,
these conditions could also represent an advantage, as a brief
time interval could reduce possible changes within subjects.

Fifth, during telephone interview, it is less easy to ensure
privacy, because the interviewer does not know who else may
be present, possibly inhibiting disclosure by the participant.
The importance of developing a rapport between the interview-
er and the participant before gathering sensitive information
has been pointed out.?? This could be less easy to do over the
telephone. In the present study, the PCP requested their pa-
tients to participate as a way of favoring confidence. In any
case, we do not know the extent to which this was achieved.

Finally, during telephone interview, we have to be aware
that we could be selectively excluding participants not having
a telephone and therefore biasing our results.

Future research concerning agreement between respons-
es to self-administered and telephone-administered PHQ-9 or
other scales could attempt to explore possible differences
emerging from gender, educational level, or age. Additionally,
reassuring the respondent regarding privacy as much as pos-
sible may favor the validity of the assessment.

This study was supported by a grant from the Catalan Agency
for Health Technology Assessment and Research (063/26/2000
and it is part of the IRYSS network (FIS G03/202)). The authors
wish fo express their gratifude fo David Suarez for his assistance
with data analyses.
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