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FACE-TO-FACE VERSUS REMOTE ADMINISTRATION
OF THE MONTGOMERY–ASBERG DEPRESSION RATING
SCALE USING VIDEOCONFERENCE AND TELEPHONE
Kenneth A. Kobak, Ph.D.,1 Janet B.W. Williams, D.S.W.,1,2 Elizabeth Jeglic, Ph.D.,1,3 Donna Salvucci, M.Ed.,1
and Ian R. Sharp, Ph.D.1

Although the use of telemedicine in psychiatry has a long history in providing
clinical care to patients, its use in clinical trials research has not yet been
commonly employed. Telemedicine allows for the remote assessment of study
patients, which could be done by a centralized, highly calibrated, and impartial
cohort of raters independent of the study site. This study examined the
comparability of remote administration of the Montgomery–Asberg Depression
Rating Scale (MADRS) by videoconference and by telephone to traditional faceto-face administration. Two parallel studies were conducted: one compared faceto-face with videoconference administration (N 5 35), and the other compared
face-to-face with telephone administration (N 5 35). In each study, depressed
patients were interviewed independently twice: once in the traditional face-toface manner, and the second time by either videoconference or teleconference.
A counterbalanced order was used. The mean MADRS score for interviews
conducted remotely by videoconference was not significantly different from the
mean MADRS scores conducted by face-to-face administration (mean difference 5 0.51 points), P 5.388, intraclass correlation (ICC) 5 .94, Po0001.
Similarly, the mean MADRS score for interviews conducted by telephone was
not significantly different from the mean MADRS score conducted by face-toface administration (mean difference 5 0.74 points), P 5.270, ICC 5 .93,
Po0001. Results of the study support the comparability of remote administration of the MADRS, by both telephone and videoconference, to face-to-face
administration. Comparability of the administration mode allows for remote
assessment of patients in both research and clinical applications. Depression and
Anxiety 0:1– 7, 2007.
& 2007 Wiley-Liss, Inc.
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INTRODUCTION

Telemedicine is rapidly becoming an accepted mode

of providing clinical services to patients [Mair and
Whitten, 2000; Whitten and Love, 2005]. Eighteen
states now pay for medical services provided remotely
through telemedicine technologies under their state
Medicaid programs [Johnson, 2006], following the lead
of countries like Australia, where telemedicine has
become an integral part of the health services delivery
system [Hawker et al., 1998; Yellowlees and Kennedy,
1997], and is supported by national legislation [Kennedy
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and Yellowlees, 2000]. Telepsychiatry (i.e., the use of
telemedicine in psychiatry) has a long history of
providing clinical care to patients [Baer et al., 1997],
with patient satisfaction being generally positive [Hyler
et al., 2005]. More recently, studies have found that
remote clinical assessment of patients using rating scales
such as the Hamilton Depression Scale (HAMD),
Hamilton Anxiety Scale (HAMA), Positive and Negative Syndrome Scale (PANSS), and Yale-Brown
Obsessive Compulsive Scale (YBOCS) can be accomplished successfully using telemedicine, yielding similar
results as when the scale is administered in the
traditional face-to-face manner [Baer et al., 1995; Hyler
et al., 2005; Kobak, 2004; Simon et al., 1993; Yoshino
et al., 2001; Zarate et al., 1997].
These findings provide support for the use of
telepsychiatry in clinical trials research, an application
that has not yet been commonly employed. There are
several ways in which telepsychiatry can improve
clinical trials’ methodology. Rater training and calibration can be delivered to diverse sites using videoconference technology [Kobak et al., 2006b, 2005b],
allowing for direct observation of trainee’s clinical
interviews in real time, thus improving inter-rater
reliability, a vexing problem in multicenter studies that
has been cited as a possible cause for the increasing rate
of failed trials [Muller and Szegedi, 2002; Perkins et al.,
2000]. Remote administration by telephone enables the
assessment of patients by clinicians at more frequent
intervals, by obviating the need for travel to the study
site. Another application is the use of centralized raters
[Kobak et al., 2006a]. With this methodology, clinical
trial patients can be assessed remotely by a centralized
group of expert raters, who are highly calibrated to one
another, and who can be blinded to study design and
even study visit, reducing expectation bias. Centralized
ratings also reduce the sheer number of raters involved,
as all the study ratings can be conducted by a single
rater cohort, enabling tighter calibration. Having the
ratings divorced from the study site also minimizes the
potential bias that might occur at baseline due to
enrollment pressures, and the potential unblinding of
raters due to collecting adverse event data. Centralizing
raters also allows for better ongoing monitoring of
interview quality, a dimension that was recently found
to be associated with better signal detection [Kobak
et al., 2005a].
This study examines the comparability of remote
administration of the Montgomery–Asberg Depression
Rating Scale [MADRS; Montgomery and Asberg,
1979] by videoconference and by telephone to traditional face-to-face administration. The MADRS is used
widely as the primary outcome measure in clinical
depression trials, both in the United States and
globally. The MADRS is often chosen instead of the
HAMD in clinical trials, as it is shorter, overcomes
some of the methodological criticisms of the HAMD
[e.g., poor item reliabilities and lack of internal
construct validity; Bagby et al., 2004; Gibbons et al.,
Depression and Anxiety DOI 10.1002/da

1993], and shows comparable sensitivity to change over
time [Khan et al., 2002].
Two parallel studies were conducted: one compared
face-to-face with videoconference administration, and
the other compared face-to-face with telephone administration. They are described in detail below.

METHODS
STUDY 1: VIDEOCONFERENCE VERSUS
FACE-TO-FACE
Thirty-five subjects (12 men and 23 women, mean
age 5 44 years, range 21–66 years) with a DSM-IV-TR
diagnosed mood disorder (major depression 5 19;
major depression in partial remission 5 9; minor
depression 5 3; dysthymia 5 1; bipolar disorder,
depressed 5 1; depression NOS 5 2) were included.
Diagnoses were determined using a modified version of
the mood module of the Mini Neuropsychiatric
Interview [Sheehan et al., 1998], and the overview
section from the Structured Clinical Interview for
DSM-IV-TR Axis I Disorders, Research Version,
Patient Edition [First et al., 2002]. A range of mood
disorders were included in order to evaluate the
comparability of video and face-to-face administration
across a wide range of symptom severity. The sample
was 77% Caucasian, 14% African American, 3%
Hispanic, and 6% others. Subjects were recruited
through newspaper advertisements. All subjects signed
informed consent statements approved by Allendale
IRB, and were paid $50 (US) for their participation.
Research design. Two cohorts or ‘‘waves’’ were
used. In the first wave, subjects were interviewed with
the MADRS by two different interviewers using the
traditional face-to-face method. This was done to
establish a ‘‘baseline’’ of the inter-rater reliability
between the raters using the traditional face-to-face
method, against which the reliability using videoconference administration could be compared. Each
interviewer was blind to the other rater’s ratings.
Conducting independent (versus joint) evaluations of
the same patient mitigates the artificial inflation of
reliability coefficients that occurs when one rater
interviews the patient and the second rater rates by
simply observing the first rater’s interview. Conducting
independent evaluations is thus a more rigorous test of
inter-rater reliability.
In the second wave, subjects were also interviewed by
two different interviewers. However, in this cohort, one
of the interviews was done face-to-face, and the other
was conducted remotely using videoconferencing.
Again, each rater was blind to the other rater’s results.
The same subjects (and raters) were used in both
‘‘waves’’ to control for patient difficulty and rater
clinical skill as confounding factors. The order of
which ‘‘wave’’ the subject received first was counterbalanced, as was the order of administration of face-toface versus videoconference administration. Within
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each wave, the two interviews were administered on the
same day to control for changes due to time. To
minimize memory effects, a distracting task was
conducted between interviews. The time between
waves was 1–3 days. After completing both waves of
the study, the subjects completed a patient satisfaction
survey, to evaluate feasibility and patient acceptance of
the remote technology.
The rater cohort consisted of two male and four
female interviewers. Five had doctoral degrees (four in
psychology and one in social work), and one a masters
degree in counseling psychology. Before the study, the
raters underwent reliability training on the scale,
consisting of a didactic review of the scale and scoring
conventions, followed by at least three practice interviews (two group and one individual) observed
by a trainer. Raters also observed each others’ training
sessions to enhance learning. They had a range
of earlier experience with the MADRS, from extensive
(K.K., J.B.W.W.) to minimal. The raters were
paired using numerous permutations of dyads, to
maximize generalizability. All the raters had earlier
experience of conducting interviews remotely via
videoconferencing.
Remote videoconferencing technology. Videoconference interviews were conducted using two H.323
IP standards-based Polycom iPower Videoconferencing Systems (Polycom; Pleasanton, CA). The two
devices were connected via T1 line over a virtual
private network, run at a minimum of an industry
standard bit rate of 384 kps. The system is HIPAA
compliant, and occurs via a secure encrypted connection. The remote rater had the ability to control
all functions of both the rater-side and the patientside cameras, including zoom-out, and up/down/left/
right movements. Camera pre-sets afforded the
rater instant, one button, camera relocation to a
predetermined position, such as patient head-andshoulder or patient full-body views. Camera zoom
was internal, so no camera movement was visible to the
subjects.
STUDY 2: TELEPHONE VERSUS
FACE-TO-FACE
Thirty-five subjects (12 men and 23 women,
mean age 5 43 years, range 20–72 years) with a DSM
IV-TR diagnosed mood disorder (major depression 5
21; major depression in partial remission 5 7; bipolar
disorder,
depressed 5 1;
minor
depression 5 1;
dysthymia 5 3; depression NOS 5 2) were included.
Subjects were recruited and diagnosed using the
methods described in study 1. The sample was 86%
Caucasian, 10% African American, 2% Hispanic, and
2% Asian.
In this study, subjects were administered the MADRS
both by telephone and face-to-face in a counterbalanced order. Interviews were conducted on the
same day to control for changes over time. A different
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cohort of subjects was used for the telephone study
than the videoconferencing study. The same group of
raters was used, again in various dyad pairings.
Raters in both studies used a semi-structured interview guide [Structured Interview Guide for the
MADRS, or SIGMA; Williams and Kobak, 2006].
The SIGMA preserves the original MADRS scale
items, but includes questions to guide the clinician in
their evaluation. Studies have found that using
a structured interview guide improves reliability
[Moberg et al., 2001]. For telephone administration,
apparent sadness was rated based on non-visual signs
like tone of voice, rate of speech, and crying as well as
direct probes from the SIGMA interview (e.g., ‘‘In the
past week, do you think you have looked sad or
depressed to other people; Did anyone say you looked
sad or down; How about when you’ve looked in the
mirror; Did you look gloomy or depressed?’’). This
technique has been used successfully in self-report
versions of the MADRS [Mundt et al., 2006] administered by computer as well as in computerized selfreport versions of the HAMD [Kobak et al., 1990] and
HAMA [Kobak et al., 1993].

RESULTS
STUDY 1: FACE-TO-FACE VERSUS
VIDEOCONFERENCE ADMINISTRATION
The mean MADRS scores for interviews conducted
remotely by videoconference was not significantly
different from the mean MADRS scores conducted
by face-to-face administration (21.74 versus 21.23,
respectively, SD 5 10.2 and 10.0, respectively, mean
difference 5 0.51 points), t(34) 5 0.875, P 5.388. The
intraclass correlation (ICC) between MADRSs administered by videoconference and those administered
face-to-face was r 5 .94, Po0001. The correlation
(ICC) between the 35 pairs of face-to-face interviews
was r 5 .90, Po.0001,. There was no statistically
significant difference between the two correlations,
Fisher’s z 5 1.027, P 5.3044. That is, the correlation
between one face-to-face and one remote interview was
not significantly different from two interviews both
done face-to-face.
Internal consistency reliability (Cronbach a) was also
examined for the two modes of administration. Similar
levels of internal consistency were found for interviews
administered via videoconference (r 5 .90) and those
done face-to-face (r 5 .89).
An examination of the inter-rater reliability (ICC)
on the item level is presented in Table 1. The ICCs
between videoconference and face-to-face were
good to excellent for all items. The ICCs between
videoconference and face-to-face were similar to the
ICCs between two face-to-face interviews for most
items.
There were no technical problems encountered
during the study, e.g., dropped calls, freeze frames.
Depression and Anxiety DOI 10.1002/da
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STUDY 2: FACE-TO-FACE VERSUS
TELEPHONE ADMINISTRATION
The mean MADRS score for interviews conducted
by telephone (21.49, SD 5 10.10) was not significantly
different from the mean MADRS score conducted by
face-to-face administration (22.23, SD 5 10.49; mean
difference 5 0.74 points), t(34) 5 1.121, P 5.270. The
correlation (ICC) between MADRSs administered by
telephone and those given face-to-face was r 5 .93,
Po0001. The ICC between telephone and face-to-face
for individual MADRS items is presented in Table 1.
All item correlations were above .60, and significant at
the P 5.001 level.
Internal consistency reliability (coefficient a) was
also examined for the two modes of administration.
The internal consistency for interviews administered
via telephone (r 5 .899) was comparable to those done
face-to-face (r 5 .896).
Interview length. The mean interview length
conducted by videoconference (26.4 min, SD 5 10.61)
was not significantly different from the mean length of
those conducted face-to-face (25.6 min, SD 5 10.14),
t(34) 5 0.513, P 5.611. Similarly, there was no difference in interview length between those conducted by
telephone (24.0 min, SD 5 7.48) and those conducted
face-to-face (24.5 min, SD 5 7.50), t(31) 5 0.332,
P 5.742.
Subject satisfaction. When asked ‘‘How comfortable were you being interviewed’’, the percentage
endorsing either ‘‘fairly comfortable’’ or ‘‘very comfortable’’ was 68% for video, 88% for telephone, and 85%
for face-to-face administration, w2(2) 5 5.631, P 5.059.
When asked ‘‘How much did you like being interviewed?’’, the percentage endorsing ‘‘liked a little’’ or
‘‘liked a lot’’ was 71% for video, 91% for telephone,
and 94% for face-to-face, w2(2) 5 9.884, P 5.007.
When asked ‘‘How well was the interviewer able to
evaluate your symptoms and feelings?’’, the percentage
endorsing ‘‘well’’ or ‘‘very well’’ was 91% for video, and

100% for both telephone and face-to-face,
w2(2) 5 9.301, P 5.009. Thirty-five percent of subjects
said the video interfered with their ability to communicate with the interviewer, compared with 52% for the
telephone, w2(1) 5 1.795, P 5.180. Finally, when those
in the video study were asked which method they
preferred, 12% preferred video, 33% preferred face-toface, and 55% had no preference, w2(2) 5 13.364,
P 5.001. For those in the telephone study, 19%
preferred the telephone, 34% preferred face-to-face,
and 47% had no preference, w2(2) 5 5.719, P 5.057. All
subjects said they would be willing to be interviewed
again by either method (phone or videoconference).

DISCUSSION
Results of the study support the comparability of
remote administration of the MADRS, by both
telephone and videoconference, to face-to-face administration. There was a high correlation between forms
of administration, the mean score differences were not
significantly different, and the internal consistencies
were comparable. The correlation between two faceto-face interviews was not significantly different from
the correlation between one face-to-face and one video
or telephone administered interview, suggesting no
diminished reliability when using remote administration, when holding the raters constant. Raters were
successfully able to assess apparent sadness remotely by
a combination of additional probes and reliance on
vocal quality (in the case of the telephone), and
videoconference image (in the case of video administration). Given the rather small sample size, the power
was .80 to detect a population effect size of .49 for a
paired t test with a two-tailed a level of .05. On the
basis of the standard deviations of the difference
between video and face-to-face in the study sample,
this would correspond to a difference of about 1.7
points on the MADRS. We acknowledge the sample

TABLE 1. Intraclass correlation between video and face-to-face and between two face-to-face interviews on individual
MADRS items
Video versus face-to-face
(N 5 35)

Face-to-face versus face-to-face
(N 5 35)

Telephone versus face-to-face
(N 5 35)

.78
.84
.73
.88
.87
.79
.72
.81
.69
.87
.94

.84
.82
.61
.91
.85
.93
.82
.77
.75
.92
.90

.87
.89
.78
.80
.87
.77
.73
.81
.67
.90
.93

1. Apparent sadness
2. Reported sadness
3. Inner tension
4. Reduced sleep
5. Reduced appetite
6. Concentration difficulties
7. Lassitude
8. Inability to feel
9. Pessimistic thoughts
10. Suicidal thoughts
Total

All ICCs significant at Po.001.
ICC, intraclass correlation; MADRS, Montgomery–Asberg Depression Rating Scale.
Depression and Anxiety DOI 10.1002/da
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size does not provide adequate statistical power to
detect a smaller difference. Nevertheless, such a
difference would not be clinically meaningful.
The 95% confidence interval of the mean difference
in study 1 was 0.68 to 11.71. A two-point difference
between scores is within the acceptable range or
‘‘margin or error’’ as reported in the literature for
scales with similar range and constructs [Hamilton,
1967]. Memory effects may have contributed to the
high ICCs due to the short (approximately 15 min to
half an hour) time between testings, although these are
similar to the ICCs found in the original validation
study [Montgomery and Asberg, 1979], and to those
found by others [Mundt et al., 2006]. Using a shorter
interval between testings controls for subject changes,
and a similar interval has been used with no memory
effects [Kobak et al., 1993, 1990].
The findings support the work of Hermens
et al. [2006], who found a high correlation between
telephone and face-to-face administered MADRS,
and only a half point difference between forms.
The Hermens study did not include a traditionally
administered control group; thus, it cannot be determined if a similar (or higher) correlation would be
found with two face-to-face administrations. This study
provided such a comparison, thus enabling a determination of the comparability of ICCs found by remote and
face-to-face methods. It should be noted that overall
ICC is related directly to the amount and efficacy of
pre-study rater training and calibration [Targum, 2005].
Again, the key in determining comparability of mode of
administration is the comparability of the ICCs,
obtained by each method, regardless of the overall level
obtained.
The comparability of the psychometric properties of
remote to traditional face-to-face administration lends
support for the use of remote clinical assessment in
clinical trials. Recently, a large NIMH funded study
(Sequenced Treatment Alternatives to Relieve Depression, STARD) used telephone-administered HAMDs
as the primary outcome measure [Rush et al., 2004,
2006], assessing 2,876 subjects in 41 sites by a remote
group of centralized clinicians. A study examining the
comparability of videoconference versus face-to-face
assessment of depression in a multi-center placebocontrolled trial is currently underway. Preliminary
results confirm the hypothesis that using blinded
remote-centralized raters results in significantly different study populations [Kobak et al., 2006a] and lower
placebo response [Engelhart et al., 2007]. The blinded
centralized raters generally scored depression severity
lower than site raters at screen and baseline, with
ratings coalescing at endpoint. Establishing the comparability of video and remote HAMDs before the
study was critical to rule out the possibility that these
differences were due to the mode of administration
[i.e., video or face-to-face; Kobak, 2004]. Differences in
signal detection between face-to-face ratings performed at the site and remote centralized ratings
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conducted via videoconference will be examined when
the blind is broken.
Given that both telephone and videoconference
administrations were comparable to face-to-face
administration, a key question is, what is the relative
advantage of one remote method of administration
over the other? Cukor et al. [1998] report on growing
evidence that most of the clinical information is
provided by the audio communication, whereas the
video information mainly provides a ‘‘social presence.’’
Although some of this may be attributable to the lower
bandwidth availability at the time of the review, more
recent data support this hypothesis. For example,
Strauss [unpublished manuscript] found more accurate
assessment of job seekers’ intelligence, conscientiousness, and extraversion when interviews were conducted
by telephone than when conducted by videoconference.
Similarly, we found that raters were more accurate in
guessing which subjects were real patients and which
were actors when the interviews were conducted by
teleconference than when they were conducted by
videoconference [Kobak et al., 2006b]. In some
disorders such as schizophrenia, where the evaluation
of negative symptoms would not be feasible by
telephone, the role of bandwidth plays an important
role, with higher bandwidth essential for the accurate
assessment of symptoms [Yoshino et al., 2001]. We are
currently examining the use of remote videoconference
assessment of schizophrenia in a large multi-center
trial. Given the hypothesis that video provides a social
connection that telephone does not provide, one
would predict that patients would prefer video over
telephone. In this study, we were surprised to find that
the percentage of patients who preferred the telephone
compared with face-to-face was greater than the
percentage who preferred video to face-to-face. To
some extent this may be explained by the fact that these
were subjects recruited via newspaper ads specifically
for the purposes of evaluating the comparability of the
methodology, and they had no therapeutic relationship
with the clinicians. In a similar study where the
same subjects were evaluated by both telephone and
videoconference, more subjects preferred the videoconference [Kobak et al., 2006b], despite reporting
technological problems (slower bandwidth was used in
that trial). In both studies, all patients reported being
willing to be interviewed again using both technologies. Hilty et al. [1999] found that primary care patients
preferred face-to-face to remote mental health evaluations for both initial assessment and follow-up appointments, suggesting that patients may have some
reservation about the use of telemedicine technology .
Other studies in primary care have found greater
acceptance of remote telemedicine, and that this
acceptance increases over time [Williams et al., 2007].
Future studies on the use of remote administration of
clinical interviews by telephone or videoconference in
placebo-controlled clinical trials are needed to examine
the relative impact of this methodology on effect size.
Depression and Anxiety DOI 10.1002/da
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The hypothesized benefits of increased reliability,
quality, and objectivity that remote centralized ratings
could provide need to be examined in terms of actual
improvement in signal detection relative to traditional
face-to-face administration. If these hypotheses are
confirmed, remote administration may provide a tool
enabling significant improvement in clinical trials
methodology.
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