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ABSTRACT

Introduction: With the start of the COVID-19 pandemic, the various social distancing policies imposed have mandated psychiatrists to consider the option of using
telepsychiatry as an alternative to face-to-face interview in Hong Kong. Limitations over sample size, methodology and information technology were found in
previous studies and the reliability of symptoms assessment remained a concern.

Aim: To evaluate the reliability of assessment of psychiatric symptoms by telepsychiatry comparing with face-to-face psychiatric interview.

Method: This study recruited a sample of adult psychiatric patients in psychiatric wards in Queen Mary Hospital. Semi-structural interviews with the use of stan-
dardized psychiatric assessment scales were carried out in telepsychiatry and face-to-face interview respectively by two clinicians and the reliability of psychiatric
symptoms elicited were assessed.

Resuits: 90 patients completed the assessments The inter-method reliability in Hamilton Depression Rating Scale, Hamilton Anxiety Rating Scale, Columbia Suicide
Severity Rating Scale and Brief Psychiatric Rating Scale showed good agreement when compared with face-to-face interview.

Conclusion: Symptoms assessment by telepsychiatry is comparable to assessment conducted by face-to-face interview.

studies setting, sample size, assessment scales and the use of technology
(Frueh et al., 2000; Monnier et al., 2003; Hubley et al., 2016).

Since the pandemic, the interest in clinical outcome by tele-
psychiatry has gained its momentum and new studies have been con-
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1.2. Development of telepsychiatry in Hong Kong
1. Introduction
With the ongoing COVID-19 pandemic, there is a pressing need for
the use of teleconsultation services including teleconsultations for pa-
tients with psychiatry follow up in both public and private sectors. Some
allied health services need to convert their treatment interventions from

1.1. Literature review over reliability of symptoms assessment

Prior to the outbreak of the COVID-19 pandemic, there have been

around 20 studies carried out in various countries which investigated
the reliability of clinical assessments through telepsychiatry compared
to face-to-face interviews. Upon reviewing the studies, while the results
of those studies are likely reliable, there are certain limitations on

traditional mode to videoconferencing. The Government of Hong Kong
published a new policy in encouraging the adaptation of telehealth
services in Hong Kong in 2021. Since then, there have been certain
developments, such as launching mobile apps specifically designed for
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patients to book and check appointments, development of smart hospital
and setting up real time collection of data by mobile (CHENG, 2021).

Currently, telepsychiatry services in Hong Kong are underdeveloped.
Previous study raised concerns on the reliability and quality of assess-
ments. This study aims to preliminary evaluate the reliability of tele-
psychiatry in carrying out assessments.

1.3. Research limitation on assessing reliability in telepsychiatry

Some studies utilised a observer-interviewer configuration setting,
meaning that during the assessment one rater conducted the interview
while the other acted as an observer. Such setting could not mimic real-
life consultations when patients perform telepsychiatry with clinicians
(Baigent et al., 1997; Baer et al., 1995; Zarate et al., 1997; Jones et al.,
2001; Matsuura et al., 2000).

The sample size of these studies varied but were generally small.
Sample size of studies comparing reliability on psychiatric symptoms
assessment (Baigent et al., 1997; Baer et al., 1995; Zarate et al., 1997;
Yoshino et al., 2001; Jones et al., 2001; Menon et al., 2001; Matsuura
et al., 2000) and agreement on diagnosis (Ruskin et al., 1998; Elford
et al., 2000; Singh et al., 2007) ranged from 7 to 63. The studies which
involved larger sample size up to a few hundred focused mainly on
cognitive assessment via telepsychiatry (Turner et al., 2012; Timpano
et al., 2013).

Technology and equipment could limit the reliability of assessment
by telepsychiatry. The earliest study used microwave and cable to
transmit audiovisual signal (Dwyer, 1973). Later studies in 2007 were
conducted using improved technology in signal transmission by phone
lines. One study found that the network bandwidth would significantly
affect the reliability of telepsychiatry interview (Yoshino et al., 2001).
Such issue was also reported by a subsequent meta-analysis, indicating
that network bandwidth could be a significant moderator in assessing
reliability (Hyler et al., 2005). According to Office of the Communica-
tions Authority in Hong Kong, Fiber-to-the-home/building household
penetration rate was up to 79.3% by May 2021. This suggests that the
technology available for telepsychiatry in Hong Kong currently should
be much more advanced compared to settings in previous studies

Table 1
Socio-demographics and diagnoses of participants and non-participants.

Participants (N Non-participants
=90) (N = 46)
Median (IQR) / Median (IQR) / N p-

N (%) (%) value
Age 39 41.5 0.95
(32.75-52.25) (31.75-53.25)
Gender 0.703
Female 52 (57.8%) 25 (54.3%)
Male 38 (42.2%) 21 (45.7%)
Educational level 0.131

Primary school or below

Secondary school

University or above

Duration known to mental
health services (up to time of
interview, in years)

Diagnosis according to ICD-10 0.704

9 (10%)

44 (48.9%)
37 (41.1%)
3.5(0-14)

5 (10.9%)

30 (65.2%)

11 (23.9%)

4 (0-15) 0.636

Organic, including symptomatic, 1 (1.1%) 0 (0%)
mental disorder (FO0-F09)
Mental and behavioral disorders 8 (8.9%) 7 (15.2%)

due to psychoactive substance
use (F10-F19)
Schizophrenia, schizotypal and
delusional disorders (F20-F29)
Mood disorders (F30-F39)

33 (36.7%) 15 (32.6%)

33 (36.7%) 16 (34.8%)

Neurotic, stress related and 12 (13.3%) 8 (17.4%)
somatoform disorder (F40-
F48)

Disorders of adult personality 3(3.3%) 0 (0%)

and behaviors (F60-F69)
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Table 2
Inter-rater reliability of total score of HDRS, HAM-A, YMRS and C-SSRS.

Wilcoxon signed-rank test Spearman’s rho correlation coefficient

HDRS Z= —0.501, p = 0.617 r = 0.922, p<0.001
HAM-A Z= —0.655, p = 0.502 r = 0.93, p<0.001
YMRS Z=-2.382,p = 0.017 Nil

C-SSRS Z=-0.816,p = 0.414 r=0.992, p<0.001

(Office of the Communications Authority in Hong Kong, 2021).

Some of the studies utilised standardized assessment scales to assess
the reliability in telepsychiatry with face-to-face interview. Limited
conclusion could be reached as most of them had limitation over sample
size, methodology and technology used. The standardized assessment
scales most frequently used in previous studies were Hamilton Depres-
sion Rating Scale and Brief Psychiatric Rating Scale. Studies using HDRS
identified a remarkable result that the inter-method reliability of
assessment of retardation was reasonably high while that of agitation
was low (Kobak, 2004, 2008). In studies using BPRS, most items were
found to be highly correlated with no significant difference except
suboptimal reliability over “blunt affect” (Baigent et al., 1997). It was
also found that the reliability in observational items were generally
poorer when compared with subjective reported items in telepsychiatry
(Jones et al., 2001).

Only one study which assessed patients with obsessive compulsive
disorder used HAM-A. The result showed that inter-method reliability of
total score of HAM-A was high between telepsychiatry and face-to-face
interview but no information was provided regarding individual item of
the scales (Baer et al., 1995). For suicidal risk assessment, one study
specifically assessed the agreement of suicidal ideations by the Beck
Scale for Suicidal Ideation in emergency department for psychiatric
patients and showed that the reliability of telepsychiatry was high
(Seidel and Kilgus, 2014). More studies focused on use of standardized
assessment scales in assessment of cognitive function rather than mood
or psychotic symptoms in psychiatric patients (Kirkwood et al., 2000;
Montani et al., 1996, 1997; Craig et al., 1999; Amarendran et al., 2011;
Turner et al., 2012; Timpano et al., 2013).

1.4. Importance of the study

With the emergence of COVID-19 and various social distancing
policies, telehealth care services have become a popular topic. Given the
new advocate on social distancing, unpredictable risk of infection of
COVID-19 and border control, telehealth care may well be an alternative
route to provide medical services.

With the advancing technology over the past decades and the
increasing use of telepsychiatry since COVID-19, the study aims to
investigate the reliability of psychiatric symptoms assessement using
telepsychiatry consultation. We also aim to standardize the sample size,
using of multiple standardized assessment tools and establish a proper
setting for telepsychiatry consultation in order to have an effective
comparison of reliability of psychiatric symptoms assessment.

2. Materials and methods
2.1. Study setting

The study is conducted in the adult psychiatric wards in Queen Mary
Hospital. Ethics approval for this study has been obtained from the Hong

Kong West cluster Institutional Review Board on human subjects (IRB
reference number: UW 20-476)

2.2. Subjects’ recruitment

Both male and female patients admitted to psychiatric wards of
Queen Mary Hospital who are 18 or above and could communicate by
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Cantonese, Putonghua or English were recruited. Subjects who (a) could
not provide written consent; (b) were diagnosed with dementia or
mental retardation; (c) had communication or language barrier; (d)
could not complete questionnaires or assessments; and (e) were
admitted only for clinical procedures were excluded. Written informed
consents have been obtained from all subjects who agreed to participate
in the study.

2.3. Outcome measures

The following standard psychiatric assessment scales were chosen for
the study as they are commonly used in clinical interviews during
practice.

2.3.1. Hamilton depression rating scale

HDRS, containing 17 items is a widely used clinician-administered
depression assessment scale and it was used to assess depressive symp-
toms in this study. The Chinese version has been well validated. The
Interrater reliability, item total-score correlations and the internal reli-
ability were satisfactory (Hamilton, 1960; Zheng et al., 1988).

2.3.2. Hamilton anxiety rating scale

HAM-A, containing 14 items, is one of the first rating scales devel-
oped to measure the severity of anxiety symptoms and is widely used in
both clinical and research settings. It has been validated in Chinese
population. It was used to assess anxiety symptoms in this study
(Hamilton, 1959).

2.3.3. Young mania rating scale

YMRS is used to assess manic symptoms in this study. The scale has
11 items and is based on the patient’s subjective report of his or her
clinical condition and clinical observation made during clinical in-
terviews (Young et al., 1978).

2.3.4. Columbia suicide severity rating scale

C-SSRS is an assessment tool that evaluates suicidal ideation and
behavior and to assess suicidal risk, which is an essential aspect in
psychiatric assessment in this study. It divides the result into 11 cate-
gories. From a prospective cohort study in assessing predictive validity,
receiver operating characteristics curve showed a good ability to predict
suicidal-related behaviors 6 months after discharge with a sensitivity of
70% and specificity of 65-67% (Madan et al., 2016).

In a retrospective designed analysis, the scale demonstrated good
convergent validity and divergent validity. It reported 100% sensitivity
and 96% specificity in detecting lifetime suicidal attempts retrospec-
tively (Posner et al., 2011).

2.3.5. Brief psychiatric rating scale

BPRS is mainly used to assess psychotic symptoms in this study. The
scale involves 18 items and each item is rated from O to 7. The scale is
one of the most widely used scales to measure psychotic symptoms
(Overall and Gorham, 1962, 1988).

2.4. Study procedures

Socio-demographic characteristics and diagnoses according to ICD,
10th version of all subjects who agreed to participate were collected
from records in the Clinical Management System of Hospital Authority
of Hong Kong. The raters in this study were two psychiatric trainees who
have similar working experience in psychiatry in Hong Kong public
services setting. Training over the assessment scales were completed
online with calibration between two raters. Discussions were made be-
tween the two raters to review the scoring conventions and interview
guides so as to provide a chance for raters to calibrate on scoring of the
scales. Pilot study was then launched between two raters before the
commencement of the formal study.
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For each of the participants, a telepsychiatry interview and a face-to-
face interview were carried out by the two raters separately The dura-
tion of interview was set to be within 1 h for both interviews.
Randomization was carried out for the sequence of telepsychiatry in-
terviews and for the rater who carried out telepsychiatry interviews. The
two interviews are completed within two consecutive days so as to
minimize the variation of symptoms over time. The raters are blinded
from the assessment results of each other.

2.5. Equipment and settings for clinical interviews

2.51. Telepsychiatry

Equipment was provided by the Hospital Authority in Queen Mary
Hospital. Two iPad (10.2-inch,8th generation,32GB WIFI) were used for
telepsychiatry interviews. The app ZOOM was used to carry out tele-
psychiatry interviews. The study fully complied with security protocol of
the Information Technology Department of Hospital Authority.

During each telepsychiatry interview, a ward staff would be present
to assist participants for any technical issue. Each participant would stay
in a private consultation room in psychiatric wards during the interview
while the rater conducted the telepsychiatry interview in doctor’s office.
The distance between patient’s seat and the iPad was fixed at 45 cm to
maximize the rater’s view of participants’ facial expression and gestures
over upper part of the body when seated.

Participants were asked to start the interview by pressing the “Start
button” in the ZOOM app. Before commencement of the interview, the
raters would first confirm with the patients the quality of the reception
of image and sound.

2.52. Face to face interviews

Both the participant and the rater stayed in the same private
consultation room in psychiatric wards.

2.6. Sample size calculation

Calculation of sample size was based on the intraclass correlation
coefficient which planned for comparison of the total score of the
standardized assessment scales (Bujang and Baharum, 2017).

Minimum ICC value to be achieved was set at 0.6. Expected value of
ICC to be achieve was set at 0.75 (Cicchetti, 1994; Koo and Li, 2016).
Power was set at 80%. Significance level was set at 0.05. Number of
raters is 2. Minimal sample size calculated was 82.

2.7. Statistical analysis

Statistical analysis was performed with the aid of IBM SPSS Statistics
for Windows, Version 26.0 (IBM Corp., Armonk. NY, USA computer
software) and R 4.0.2 with library “psych”.

Descriptive statistics were used to summarize demographics and
clinical data. Continuous data including age and duration known to
mental health service was expressed as Median and categorical data
including gender, educational level and diagnosis was expressed as ab-
solute proportions. continuous data was analyzed by Mann-Whitney U
test and Categorical data was analyzed by Pearson Chi-square test.

Kappa statistics (2 levels of categories) or weighted Kappa statistics
(>2 levels of categories) were first used to assess the reliability of items
in HDRS, HAM-A and YMRS. When the data was affected by the high
prevalence in one homogenous category i.e., high prevalence index
(Sim and Wright, 2005), absolute agreement was used for further
analysis on the actual agreement between two methods (Viera and
Garrett, 2005).

Wilcoxon signed-rank test and Spearman’s rho correlation coeffi-
cient was used to replace ICC for assessing the agreement between two
methods for total score of HDRS, HAM-A, YMRS, C-SSRS and items of
BPRS as the data was not normally distributed.
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3. Result
3.1. Subjects’ recruitment

There were 274 admissions to psychiatric wards J6& J7 in Queen
Mary Hospital recorded from 1sth July 2020 to 28th February 2021.
Among them, 21 were found to be repeated admissions. 9 were minor
(under 18) and hence no valid consent could be obtained for the study.
15 admissions were excluded as the patients were admitted for clinical
procedures only.93 were excluded according to the exclusion criteria. In
the end, 90 out of 136 patients consented for the study.

3.2. Socio-demographics for participants vs non-participants

Socio-demographics characteristics of participants who completed
the study and those who refused to participate were compared. There
was no significant difference in age, gender, education level, duration
known to mental health services and diagnosis between the groups
Table 1).

3.3. Result of pilot study

Overall result showed nearly perfect agreement between two raters
for all the scales.

3.4. Result of core study

The combined results of Wilcoxon signed-rank test and Spearman’s
rho correlation coefficient show that the total score of HDRS, HAM-A
and C-SSRS had no significant difference and were positively corre-
lated by both methods of interview. Result of Wilcoxon signed-rank test
shows significant difference between the total score of YMRS (Table 2).
Reviewing the raw data, due to the limitation in sample collection, 78
out of 90 participants have zero marks by both methods. For the
remaining sample, the total score assessed by face-to-face interview in
general showed a higher score when compared to telepsychiatry. Details
for statistics in sub-items for the assessment scales are attached in
Appendix.

The overall inter-method reliability of the individual items in HDRS,
HAM-A and YMRS were ranged from 0.5 to 1 except the item “agitation”
in HDRS was noted to be 0.33. Actual agreement was reviewed for
“hypochondriasis” due to the negative value obtained. Actual agreement
obtained was 96.6%.

Table 3 shows the absolute scores of C-SSRS also demonstrate the
suicidal assessment for different degree of active suicidal ideations and
different types of suicidal attempts.

The result of Wilcoxon signed-rank test for all items in BPRS except
“blunt affect” showed no significant difference. The items including
emotional withdrawal, tension, hostility, motor retardation and suspi-
ciousness had a relatively low spearman’s rho correlation coefficient of
0.57-0.7. Other items showed value of spearman’s rho correlation co-
efficient around 0.8 or above. The item “blunt affect” showed significant

Table 3

Socio-demographics and diagnoses of participants and non-participants.
Telepsychiatry
Scores 0 1 2 3 4 5 6 7
0 46 0 0 0 0 0 0 0
1 0 1 0 0 0 0 0 0

Face-to-face 2 0 0 1 1 0 0 0 0

3 0 0 0 6 0 0 0 0
4 0 0 0 0 4 0 0 0
5 0 0 0 0 0 5 0 0
6 0 0 0 0 0 0 12 0
7 0 0 0 0 0 0 0 13
8 0 0 0 0 0 0 0 1
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difference result when compared across two methods.
4. Discussion
4.1. Overall reliability for depressive symptoms

Two groups of depressive symptoms can be classified from HDRS,
including retarded depression and agitated depression. Overall result
shows that the assessment for both groups by telepsychiatry is compa-
rable to face-to-face interviews for all items except agitation obtained
substantial agreement (Hamilton, 1960).

4.2. Reliability in psychomotor behaviors

The assessment on agitation is found to have significantly poorer
agreement when compared to other items. The finding is consistent with
the study by Kobak. The Kobak study found that observation on agita-
tion was limited in telepsychiatry as the assessment on agitation was
based on motor movement while the assessment on retardation was
relatively better as it was based on both facial expressions and rate of
speech (Kobak, 2004).

We also reviewed the score of “Retardation” as its the inter-method
reliability is the second lowest among all items. Although a large num-
ber of participants in our study scored zero in both modalities of
assessment for agitation and retardation, subsequent review shows that
telepsychiatry rated lower absolute score in general for both items when
compared with face-to-face interviews.

Most participants presented with subtle changes in retardation and
agitation with at most 2 out of 4 marks due to the limitation in study
design in recrutiment of participants for telepsychiatry. The results
suggested that telepsychiatry is less reliable to pick up subtle difference
in retardation and agitation, compared to face to face clinical
observation.

We expected that the more extreme features of agitation or retar-
dation would be easily pick up by both methods though we could not
make a conclusion in the study as the recruited participants did not show
these obvious symptoms.

Our raters also provide suggestion based on observation in view of
the suboptimal agreement in agitation and retardation. Some partici-
pants were observed to show less degree in agitated movement when
they were facing the monitor. It appeared that they have limited their
actions intentionally to avoid their actions being out of capture range
from the camera. We therefore propose that the limitation of image
capturing could cause limitation in assessment on agitation. While most
of the participants were observed to have tendency to speak at a slower
pace and louder volume when compared with face-to-face interviews,
the postulation is that participants may perceive such to allow the raters
to assess their conditions better via telepsychiatry with the distance
between the monitors and participants. Therefore, the raters might score
inaccurately during telepsychiatry in these items. Further studies which
involved more raters would be needed to verify the hypotheses.

4.3. Reliability in anxiety symptoms

Regarding assessment on anxiety symptoms, HAM-A further divides
the anxiety symptoms into two groups (Hamilton, 1959). The first group
is called somatic symptoms which include gastro-intestinal, genitouri-
nary, respiratory, cardiovascular, somatic general and autonomic
symptoms. Assessment on somatic symptoms by telepsychiatry is com-
parable with face-to-face interviews.

The second group is psychic symptoms, which include tension, fears,
insomnia, anxiety, intellectual changes, depression, and behavior at
interview. Reviews on absolute scores for the item “Fear” show mild
difference over the scoring only while a large group of participants
actually reviewed zero score. It is likely related to the high prevalence in
homogeneous category. The only outlier which telepsychiatry rated
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score of 3 while face-to-face interview rated score of 0 was reviewed.
The patient suffered from delusional disorder. The significant change of
marks could be related to the fluctuated mental state due to environ-
mental change after admission.

Our study is the first study that investigate the reliability of tele-
psychiatry in assessing anxiety symptoms among a general inpatient
psychiatric population as previous study only compared to total scores
in a group of patients with Obsessive compulsive disorder (Baer et al.,
1995).

4.4. Reliability in assessing suicidal risk

The C-SSRS is found to have strong convergent validity with estab-
lished ideation and behavior scales including the clinician administrated
Beck Scale for Suicidal Ideation (Posner et al., 2011). A recent study
investigated the agreement of suicidal ideations by the Beck Scale for
Suicidal Ideation in emergency department for psychiatric patients
showed that the reliability of telepsychiatry is high (Seidel and Kilgus,
2014). As suicidal risk assessment is a major component in psychiatric
consultations, the reliability of assessing suicidal risk is a major focus of
this study. Half of the participants did not present with suicidal ideas.
Among the other half of the participants, 18 participants presented with
active suicidal ideas with or without plans and 26 participants presented
with actual suicidal attempt, or interrupted suicidal attempt. It was
remarkable that there were found to have nearly perfect agreement
between two modalities. Our result is comparable with the study by
Seidel & Kilgus and confirms that assessment of suicidal risk by tele-
psychiatry is comparable to that as face-to-face interview.

4.5. Reliability in psychotic symptoms

The items related to symptoms of paranoid belief and schizophrenia
in BPRS can be divided into assessment based on observation and
assessment based on verbal report. The overall reliability of all items in
telepsychiatry is comparable to face-to-face interviews except the item
“blunt affect”.

Items based on observation include tension, emotional withdrawal,
mannerism and posturing, motor retardation and uncooperativeness.
Others are based on verbal report (Overall and Gorham, 1962). How-
ever, the two studies which included BPRS for assessing reliability in
telepsychiatry showed the result that blunt affect was actually also rated
on observation and the assessment was limited by telepsychiatry (Bai-
gent et al., 1997; Jones et al., 2001). The items involving observation
showed lower inter-method reliability in general (Jones et al., 2001).

Comparing with our study, even though the technology has
improved from telephone to fiber network with a setting more
compatible as the daily routine consultation, the items based on obser-
vation showed relatively lower correlation when compared with those
based on verbal report in general, especially for the items tension,
emotional withdrawal and motor retardation.

The result of “Mannerism and posturing” and “uncooperativeness”
could not be considered as valid after reviewing the absolute scores as
only 1 to 2 patients have scores on these two items.

A similar result that shows significant difference between the two
methods on the item “blunt affect” is found. The result suggests that
there is limitation in using telepsychiatry to assess items that required
observation for rating. The possible reason would be similar to the
observation of retardation as blunting of affect is based on observation
on facial expressions.

4.6. Further discussion on the strength and limitation of the study

4.6.1. Precise sample size calculation

Many of the previous studies on reliability between telepsychiatry
interviews and face-to-face interviews did not provide detailed infor-
mation on calculation of sample size. Also, the number of participants
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involved varied from twenty to few hundreds. In order to demonstrate
both clinical and statistical significances, the sample size of this study
was precisely calculated before it proceeded.

4.6.2. More comprehensive and appropriate statistical methods in
calculating reliability

Many of the previous studies applying standard psychiatric assess-
ment scales used intraclass coefficient to compare the reliability for
telepsychiatry and face-to-face interview (Kobak, 2004, 2008; Baigent
etal., 1997; Jones et al., 2001). However, the data collected in reliability
study in health care researches is usually not normally distributed,
which means that ICC is not the proper statistical measures to use.
(Bobak et al., 2018; Liu et al., 2016) Instead, Wilcoxon signed-rank test
and Spearman’s rho correlation coefficient should be used for data that
are not normally distributed.

Many studies used either Kappa statistics or absolute agreement only
in calculating the reliability for categorical data. In this study, both
methods were used. Kappa statistics alone can be affected by the
extreme prevalence of positive rating and the pattern of disagreement
especially in data which is not normally distributed. Absolute agreement
alone could not rule out the effect caused by chance agreement.

4.6.3. Keeping up with advances in information technology in this study

Studies on reliability of telepsychiatry interviews were carried out in
earlier years when knowledge of computer literacy and IT was not
widely available within the public domain. With the advancement in
technology over the past decades, the cost of using advanced IT has
reduced while the quality has improved. The general public has ample
chances to engage and use computers and related information technol-
ogy. It is therefore considered necessary to carry out the reliability study
again as technology, an important factor on the reliability of tele-
psychiatry, is constantly developing and becomes more available to all
walks of life. It is expected that the attitudes and perception towards
telepsychiatry interview to be different when compared with the past
decades.

4.6.4. Multiple standardized psychiatric assessment scales used

In this study, psychiatric assessment scales which were not used in
previous telepsychiatry studies have been adopted, including C-SSRS
and YMRS. Besides, a detailed result of inter-method reliability for in-
dividual items in HAM-A has also been performed, which is not
attempted in other studies. The inter-method reliability of HDRS and
BPRS are confirmed to have similar results comparable to previous
studies after the bandwidth has been changed to 1.2 Mbps in this study.

4.6.5. Limitation in numbers of raters involved

In the study, two raters were involved in carrying out assessments.
While every attempts have been implemented to minimize possible bias,
it is not possible to be a zero bias situation due to different assessment
styles, assessment methods and experience of the two raters. To mini-
mize the bias issue, standardization of the raters was implemented by
training, guidelines and discussion about the scoring on assessment
scales. To improve the study in future, increasing number of raters
would be a way to further minimize the possibility of bias during
assessment and the agreement by chance.

4.6.6. Sampling bias

Under the COVID-19 epidemic the feasibility in carrying out the
study in the community was constrained. Thus this study was carried out
in inpatient setting. However, the symptoms presentation of participants
would be different when compared to outpatient settings, emergency
department and consultation liaison settings due to the hospital envi-
ronment and different strategies of management and treatment plan
given during inpatient setting. The participants recruited would likely
present with more acute mood and psychotic symptoms that are severe
and require admission. As calculation on inter-method reliability can be
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affected by prevalence, the sampling bias can lead to error in calcula-
tion. It is the reason why we also include the review on raw data and
calculation by actual agreement. At the same time, patients who had
strong resistance towards telepsychiatry would likely refuse to partici-
pate. Therefore, the recruited participants were limited to those who at
least had initial acceptance in use of telepsychiatry and this can lead to
bias in data for satisfaction score. Indeed, we consider that this sampling
bias resembles the actual targeted population as telepsychiatry is usually
performed with those patients who consented and preferred to use in
clinical practice.

4.6.7. Time lag in between assessments by two methods

Although strategies have been implemented to minimize the time
gap between assessments by the two raters, it is unavoidable that there
may be a change in mental state in between the two assessments which
resulted in different scoring in the assessments, particular in cases where
significant fluctuation of mental state is expected within a short period
of time such as mania.

4.6.8. Suboptimal in translating study findings to other settings

Due to COVID-19 pandemic and related social distancing regula-
tions, it was not feasible to carry out the study in community setting.
Therefore, we decided to carry out the study in inpatient setting. We
tried to mimic community setting by providing iPad which the local
patients are familiar with. At the same time, we allowed participants to
control the iPad themselves and reduce any unnecessary interference
from clinical staff in a private room. Although we try to mimic the
setting as much as possible, it would be difficult to completely replicate
other settings such as outpatient clinics, consultation liaison setting and
community outreach program. Therefore, further research on different
settings would be necessary to confirm the result before applying in
other clinical settings.

4.6.9. Setting to mimic psychiatric interview

Common standards assessment scales were chosen and Semi-
structured interview was used with an attempt to mimic clinical psy-
chiatric interviews. However, we understand that the standardized
assessment scales would be used only in very limited occasions in usual
clinical practice in Hong Kong. This could limit how the current results

Appendix

Result of core analysis of Hamilton Depression Rating Scale.
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reflect on a clinical interview in usual practice. Further researches by
assessing the change on mental state or symptoms could be carried out
to assess the clinical effect of telepsychiatry.

5. Conclusion

To conclude, the study result demonstrated that assessments on
depressive, anxiety and psychotic symptoms and suicidal risk by tele-
psychiatry have good reliability in general when compared with face-to-
face interview. The inter-method reliability of items of mild agitation
and retardation, emotional withdrawal, tension and blunting of affect
which are observation-based are lower in telepsychiatry.
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Hamilton Depression Rating Scale
Items

Depressed mood

Feeling of guilt

Suicide

Insomnia: early in the night
Insomnia: middle of the night
Insomnia: early hours of the morning
Work and activities

Retardation

Agitation

Anxiety psychic

Anxiety somatic

Somatic symptoms gastro-intestinal
General somatic symptoms

genital symptoms

Hypochondriasis

Lost of weight

insight

Weighted Kappa / Kappa statistics
0.82
0.71
0.95
0.69
0.63
0.75
0.76
0.67
0.42
0.68
0.68
0.7
0.61
0.62
—0.015
0.76
0.79

Result of core analysis of Hamilton Anxiety Rating Scale.
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Items

Anxious mood

Tension

Fears

Insomnia

Intellectual

Depressed mood

Somatic (muscular)
Somatic (sensory)
cardiovascular symptoms
Respiratory symptoms
gastrointerstinal symptoms
genitourinary symptoms
Autonomic symptoms
Behavior at interview

Weighted Kappa / Kappa statistics
0.73
0.8
0.52
0.77
0.78
0.83
0.65
0.78
0.85
0.81
0.85
0.81
0.61
0.62

Result of core analysis of Young Mania Rating Scale.

Young Mania Rating Scale
Items

Elevated mood

Increased motor activity energy
Sexual interest

Sleep

Irritability

Speech

Language-thought disorder
Content

Disruptive- aggressive behaviors
Appearance

Insight

Weighted Kappa / Kappa statistics
0.96
0.72
0.61
0.89
0.89
0.94
0.82
0.96
1
0.74
0.94

Result of core analysis of Brief Psychiatric Rating Scale

Brief Psychiatric Rating Scale

Items Wilcoxon Signed-rank test

Emotional withdrawal
Conceptual disorganization
Tension

Mannerism and posturing

Z=-0.182, p = 0.856
Z=-0.997, p = 0.319
Z=-0.131,p = 0.896
2<0.0001,p = 1

Grandiosity Z=-0.122, p = 0.903
Hostility Z=-0.447, p = 0.655
Suspiciousness Z=-0.437, p = 0.662

Hallucinatory behaviors
Motor retardation
Uncooperativeness
Unusual thought content
Blunt affect

Excitement
Disorientation

Z=-0.272,p = 0.785
Z=-0.489, p = 0.625
Z=-1,p = 0.317
Z=-1.63,p = 0.103
Z=-2.078, p = 0.038
Z=-2,p=0.317
Z=-0.378,p = 0.705

Spearman’s rho correlation coefficient
r = 0.569, p<0.001
r = 0.81, p<0.001
r = 0.69, p<0.001
r=1

r = 0.795, p<0.001
r = 0.577, p<0.001
r = 0.615, p<0.001
r=0.912, p<0.001
r = 0.695, p<0.001
r=1

r = 0.937, p<0.001
r = 0.908, p<0.001
r = 0.924, p<0.001
r = 0.999, p<0.001
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