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Introduction. The rising incidence of mental illness and its impact on individuals, families, and societies is becoming a major
public health concern, especially in resource-constrained countries. Consequently, there is an increasing demand for mental health
services in many middle- and low-income countries (LMIC). Challenges such as inequality in access, lack of staff and hospital
beds, and underfunding, often present in the LMIC, might in part be addressed by telemental health services. However, little is
known about telemental health in the LMIC.Methods. A systematic reviewwas performed, drawing on several electronic databases,
including PubMed, PsycINFO,Web of Science, Springer Link, andGoogle Scholar. Original English language studies on the practice
of telemental health in LMIC, involving patients and published between 1 January 2000 and 16 February 2017, were included.
Results. Nineteen studies met the inclusion criteria. Most of the articles were recent, which may reflect an increasing focus on
telemental health in the LMIC. Eight of these studieswere fromAsia. Eight of the studieswere interventional/randomized controlled
trials, and 11 examined general mental health issues. Videoconferencing was the most frequently (6) studied telemental modality.
Other modalities studied were online decision support systems (3), text messaging and bibliotherapy (1), e-chatting combined
with videoconferencing (1), online therapy (2), e-counseling (1), store-and-forward technology (1), telephone follow-up (1), online
discussion groups (1), audiovisual therapy and bibliotherapy (1), and computerized occupational therapy (1). Although many of
the studies showed that telemental services had positive outcomes, some studies reported no postintervention improvements.
Conclusion. The review shows a rising trend in telemental activity in the LMIC. There is a greater need for telemental health in
the LMIC, but more research is needed on empirical and theoretical aspects of telemental activity in the LMIC and on direct
comparisons between telemental activity in the LMIC and the non-LMIC.

1. Introduction

The demand for adequate mental healthcare is increasing
in many low- and middle-income countries (LMIC) [1–3].
The LMIC are countries that according to the World Bank’s
classification have a per capita gross national income of less
thanUSD 12,056 [4].TheLMICare facedwith several barriers
that limit access to quality healthcare services including long
distances between healthcare centers, underfunding, lack of
highly qualified clinicians and hospital beds, low mental
health awareness, and high levels of illiteracy in parts of
the population [1–3]. Telemedicine and e-health might help

alleviate some challenges facing the healthcare services in
the LMIC [5, 6] and might be particularly useful in mental
healthcare [1–3, 5, 6].

Telemental health traditionally involves the provision of
mental healthcare across a distance using communication
technologies [7, 8] and has been practiced for more than 50
years [9]. Videoconferencing is by far the most common and
themost researched type of telemental health, but other types,
such as text messaging or the use of mobile apps, are on the
rise [10–12]. Studies conductedmainly in developed countries
have found that the effectiveness of telemental health (i.e.,
videoconferencing) is comparable to traditional face-to-face
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services [13–16]; this applies to the reliability of assessments,
treatment outcomes [17], and satisfaction [18]. Some patient
groups may even prefer telemental health services above
traditional services [9, 19]. Telemental health services are
also cost-effective [17, 20]. However, some reviewers have
emphasized the lack of high quality evaluations of telemental
health services [21, 22].

Telemental health offers the LMIC a unique opportunity
that may improve access to quality mental health services
including enabling remote care delivery, expanding access
to qualified mental health personnel, improving clinical
supervision and training, promoting cost and time efficiency
of care, and enhancing clinician daily workflows and clinical
routines [1–3, 23–26]. However, little is known about the
scope of use or the outcomes of telemental health in the
LMIC. In order to address this lack of overview,we performed
the present review.

2. Methods

This review followed a systematic literature review approach
guided by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [27].

2.1. Inclusion and Exclusion Criteria. We included articles
published in the English language that had a main focus
specifically on telemental health, that were conducted in
low- and middle-income country settings, that involved
human subjects, and that were published as primary studies
between 1 January 2000 and 16 February 2017. In order to
capture as many relevant articles as possible, we adopted
a broad definition of telemental health technologies to
include also mental health-related online decision support
systems, text messaging (SMS), online therapy, e-chatting, e-
counseling, online support forums, and relevant computer
programs/apps.

We excluded articles that were published in languages
other than English, that had a main focus outside of tele-
mental health, that were conducted in non-LMIC settings,
that did not involve human subjects, that were review studies,
commentaries, letters, and editorials, that were duplicates
of included articles, and that were not published between 1
January 2000 and 16 February 2017.

2.2. Search Strategy. A comprehensive literature search was
conducted on several databases including Web of Science,
Google Scholar, Psych INFO (Ovid), PubMed, and Springer
Link. Furthermore, a rigorous hand search for additional
relevant literature was carried out to help identify grey litera-
ture including project evaluation reports.The same key terms
were used in searches conducted on the various databases
including telepsychiatry, e-mental health, telemental health,
behavioural telemedicine, virtual rehabilitation, telecare,
e-health, telehealth, telebehavioural health, e-therapy, e-
counseling, distance counseling, remote/telerehabilitation,
mHealth, telemedicine, teleconsultation, videoconferencing,
telepathology, less developed country(ies), least econom-
ically developed country(ies), nonindustrialized nation(s),

lower middle-income country(ies), global south, developing
country(ies), underdeveloped nation (s), and third-world
country(ies)/nation(s). The searches were performed on 16
February, 2017. An example of one search string used is
available in Supplementary File 1.

2.3. Search Results. A total of 267 electronic articles were
retrieved from the databases searched (Web of Science N=48;
Google Scholar N=156; Psych INFO (Ovid) N=7; PubMed
N=11; Springer Link N=45). Also, the hand search yielded 8
additional relevant articles on the topic under investigation.
This resulted in a sum total of 275 retrieved research articles.
Of the 275 initially retrieved articles, six were duplicates and
a further 240 were excluded on the basis of their titles and/or
abstracts, as they did not fulfil the inclusion criteria specified
in Section 2.1.

29 articles were read in full, and a further 10 were
subsequently excluded. A total of 19 articles were included in
the review (see Figure 1 for details of the search process and
Table 1 for the included articles).

2.4. Extraction of Data and Synthesis of Findings. The studies
included were then placed under several categories including
their geographical distribution (country (s)), their main top-
ics (illness/treatment) discussed, the study methods/designs
used, and the type of e-health technology used. We also
specifically examined the outcomes of the studies, looking
at clinical intervention studies/randomized controlled trials,
project evaluation studies, surveys, and other studies sepa-
rately.

3. Results

3.1. Geographical Distribution of Studies. Of the 19 included
studies, eight were conducted on the Asian continent (India
[2, 28–32], Syria [33], Iran [34]), three in South America
(Brazil [35, 36], Peru [37]), four in Africa (South Africa [23,
38],Nigeria [39], Somaliland [40]), and one inEurope (Russia
[41]). However, three of the studies were cross-continental
collaborative studies conducted between several developed
and developing countries [42–44].

3.2. Main Topic (Illness and/or Treatment) Studied. Several
mental health-related issues were discussed in the 19 included
articles.More thanhalf of these studies focused on psychiatric
illness and treatment in general [2, 23, 28–30, 32, 33, 38, 40,
43, 44]. Depression [34, 36] was the second most frequently
discussed psychiatric topic. Other mental health challenges
or treatments that were addressed included Alzheimer’s
dementia [35], aggression, self-injury, stereotyped behaviour
[37], obsessive-compulsive disorder [41], occupational ther-
apy [42], psychiatric-related physical relaxation therapy [31],
and education-related mental health needs [39].

3.3. Methods/Designs Used. Eight of the studies were con-
ducted as clinical interventions/randomized controlled trials
(RCTs). The RCT is common method in medical studies,
typically used to compare the outcome of two or more
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Figure 1: Flow-diagram of search process.

interventions. One central element of themethod is a random
allocation of patients to different interventions, which might
help the researchers in identifying the actual effects of the
interventions [28–31, 34–37]. Five were identified as project
evaluation studies [2, 32, 33, 40, 44]. In addition, four were
classified as survey studies [23, 39, 41, 43]. Furthermore, one
case study [42] and one action research study [38] were found
among the 19 included articles.

3.4. Type of E-health Technology Used. Six of the included
studies examined the use of videoconferencing in conduct-
ing telemental healthcare delivery [2, 23, 32, 36, 38, 40].
Three of the studies involved the conduction of telemental
healthcare with the aid of online decision support systems
[28–30] and one involved the use of both SMS text mes-
saging and bibliotherapy [34]. One study investigated the
use of videoconferencing combined with e-chatting [44].
Furthermore, two studies examined online therapy [39, 41]
while others studied e-counseling [43], store-and-forward
technology [33], telephone follow-up calling [37], and the
use of online discussion groups/forums [42], and one used
both audiovisual therapy and bibliotherapy [31]. One of the
studies [35] examined computerized occupational therapy as
a possible telemental care delivery medium.

3.5. Outcomes of Studies

3.5.1. Clinical Intervention/RCTs. Eight of the 19 studies were
identified as clinical intervention studies/RCTs [28–31, 34–
37]. Out of these eight intervention studies, five investigated
the direct effect of various telemental technologies on client
symptoms improvements [31, 34–37], whereas the remaining
three studies examined the use of telemental decision support
systems in clinical psychiatric assessment and diagnosis [28–
30]. The former class of studies showed that telemental
technological modalities (computerized occupational ther-
apy, videoconferencing, SMS text messaging, audiovisual
aids, telephone follow-up calling) generally were successful
in contributing to improvements in symptoms of clients
suffering from Alzheimer’s dementia [35], depression [34,
36], obsessive-compulsive disorder [40], aggression [37],
and psychiatric-related physical conditions [31], although
the findings were not consistently in favour of telemental
technologies (see below). The latter category of studies
[28–30] further suggested that telemental decision support
technologies were viable complementary tools that with
some exceptions (see below) improved clinical psychiatric
assessment and diagnosis. With certain exceptions, these
studies suggested a high level of clinician satisfaction with the
level of accuracy, time efficiency of assessment, and level of



4 International Journal of Telemedicine and Applications

Ta
bl
e
1:
O
ve
rv
ie
w
of

in
clu

de
d
ar
tic

le
s.

Re
fe
re
nc
e,

M
ai
n
au
th
or
,

Ye
ar
,C

ou
nt
ry

Ty
pe

of
eH

ea
lth

M
ai
n
to
pi
c,

H
ea
lth

pr
ob

le
m

M
et
ho

d,
de
sig

n,
N

Ke
y
fin

di
ng

s

[2
]

Th
ar
aR

.
(2
01
2)

In
di
a

M
ob

ile
te
le
co
ns
ul
ta
tio

n
&

vi
de
oc
on

fe
re
nc
in
g

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ev
al
ua
tio

n
stu

dy

C
ol
la
bo

ra
te
w
ith

lo
ca
lN

G
O
sa

nd
se
lf-
he
lp
gr
ou

ps
in

de
liv
er
in
g

te
le
ps
yc
hi
at
ry

se
rv
ic
es
.

Ed
uc
at
ec

ar
eg
iv
er
si
nv
ol
ve
d
in

pa
tie

nt
ca
re

an
d
cr
ea
te
co
m
m
un

ity
aw

ar
en
es
sv

ia
lo
ca
lk
ey

pe
rs
on

s.

[2
3]

Ch
ip
ps

J.
(2
01
2)

So
ut
h
A
fr
ic
a

Vi
de
oc
on

fe
re
nc
in
g

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Su
rv
ey

N
=6

9
(1
1d

ist
ric

t
m
an
ag
er
s,
50

ho
sp
ita

l
m
an
ag
er
s,
8
ps
yc
hi
at
ric

ho
sp
ita

lm
an
ag
er
s)

D
ist
ric

ta
nd

ho
sp
ita

lm
an
ag
er
sw

er
ei
ll
pr
ep
ar
ed

fo
re

-h
ea
lth

pr
oj
ec
ts

in
te
rm

so
fp

ol
ic
y,
te
ch
ni
ca
l,
an
d
pl
an
ni
ng

re
ad
in
es
s.
Bo

th
di
str

ic
t

an
d
ho

sp
ita

lm
an
ge
rs
we

re
we

ll
pr
ep
ar
ed

fo
re

-h
ea
lth

pr
oj
ec
ts
in

ar
ea
s

of
ge
nd

er
an
d
so
ci
et
al
re
ad
in
es
s.

[2
8]

M
al
ho

tr
aS

.
(2
01
5)

In
di
a

N
et
-b
as
ed

ps
yc
hi
at
ric

di
ag
no

sti
ct
oo

l,
de
ci
sio

n
su
pp

or
t

sy
ste

m
s

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=
50

ch
ild

re
n
an
d

ad
ol
es
ce
nt
s

Th
ed

ec
isi
on

su
pp

or
ts
ys
te
m

sh
ow

ed
as

at
isf
ac
to
ry

di
ag
no

sis
ac
cu
ra
cy

w
ith

hi
gh

le
ve
ls
of

se
ns
iti
vi
ty

an
d
sp
ec
ifi
ci
ty
fo
rm

os
td

iso
rd
er
s

as
se
ss
ed
.Th

er
ew

as
no

sig
ni
fic
an
td

iff
er
en
ce

be
tw
ee
n
th
en

um
be
ro

f
co
rr
ec
tc
as
ed

ia
gn

os
es

m
ad
eb

y
hu

m
an

ph
ys
ic
ia
ns

an
d
th
ed

ec
isi
on

su
pp

or
ts
ys
te
m
.

[2
9]

M
al
ho

tr
aS

.
(2
01
5)

In
di
a

N
et
-b
as
ed

ps
yc
hi
at
ric

di
ag
no

sti
ct
oo

l,
de
ci
sio

n
su
pp

or
t

sy
ste

m
s

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=2

74
ad
ul
tp

at
ie
nt
s

O
n
bo

th
th
es

cr
ee
ni
ng

an
d
cr
ite
ria

su
b-
m
od

ul
es
,t
he

ap
pl
ic
at
io
n

sh
ow

ed
ac
ce
pt
ab
le
di
ag
no

sti
ca

cc
ur
ac
yi
n
se
ns
iti
ve
,s
pe
ci
fic
ity
,a
nd

ne
ga
tiv

ea
nd

po
sit
iv
ep

re
di
ct
iv
ev

al
ue
sl
ev
el
sf
or

am
aj
or
ity

of
m
en
ta
l

di
so
rd
er
sa

ss
es
se
d.
In
te
r-
ra
te
rr
el
ia
bi
lit
y
of

th
ea

pp
lic
at
io
n
co
m
pa
re
d

to
ot
he
rs
ta
nd

ar
d
sc
al
es

(i.
e.
C
G
I,
G
A
F)

w
as

al
so

hi
gh

fo
rm

os
t

di
ag
no

sis
,s
ym

pt
om

se
ve
rit
y,
an
d
pa
tie

nt
fu
nc
tio

na
ls
ta
tu
sa

ss
es
se
d.

[3
0]

M
al
ho

tr
aS

.
(2
01
4)

In
di
a

Cl
in
ic
al
de
ci
sio

n
su
pp

or
ta
nd

di
ag
no

sti
cs

ys
te
m

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=1
00

Bo
th

th
es

cr
ee
ni
ng

an
d
di
ag
no

sti
cs

ub
m
od

ul
es

sh
ow

ed
ac
ce
pt
ab
le

an
d
ap
pr
op

ria
te
le
ve
ls
of

se
ns
iti
vi
ty
,s
pe
ci
fic
ity

an
d
po

sit
iv
ea

nd
ne
ga
tiv

ep
re
di
ct
iv
ev

al
ue
sf
or

m
os
tm

en
ta
ld
iso

rd
er
sa

ss
es
se
d.
U
se
r

sa
tis
fa
ct
io
n
w
as

re
po

rt
ed

hi
gh

in
te
rm

so
ft
he

to
ol
’s
us
ef
ea
sib

ili
ty

an
d

sh
or
te
ni
ng

co
ns
ul
ta
tio

n
du

ra
tio

n.

[3
1]

M
al
ho

tr
aS

.
(2
01
3)

In
di
a

Au
di
ov
isu

al
ai
ds

an
d

pr
in
te
d
in
str

uc
tio

ns

Ps
yc
hi
at
ric

-r
el
at
ed
-

ph
ys
ic
al
th
er
ap
y

(s
el
f-g

ui
de
d

re
la
xa
tio

n
ex
er
ci
se
s)

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=4

5(
37

pa
tie

nt
s,
8

th
er
ap
ist
s)

Pa
tie

nt
sr
ep
or
te
d
in
cr
ea
se
d
po

sit
iv
eo

ut
co
m
es

aft
er

th
ec

lin
ic
al

in
te
rv
en
tio

n
as

in
di
ca
te
d
in

as
ig
ni
fic
an
tr
ed
uc
tio

n
in

H
M
A-
A
an
d

VA
S
sc
or
es

du
rin

g
fo
llo

w
-u
p.

Th
er
ap
ist
,r
el
at
iv
es

an
d
pa
tie

nt
sr
ep
or
te
d
hi
gh

sa
tis
fa
ct
io
n
w
ith

th
e

ea
se

of
le
ar
ni
ng

an
d
sk
ill

re
te
nt
io
n
aft

er
us
in
g
th
ea

ud
io

vi
de
o
ai
ds

an
d
m
an
ua
li
n
as

in
gl
es

es
sio

n.
[3
2]

Th
ar
aR

.
(2
00

8)
In
di
a

M
ob

ile
te
le
co
ns
ul
ta
tio

n
&

vi
de
oc
on

fe
re
nc
in
g

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ev
al
ua
tio

n
St
ud

y

Es
se
nt
ia
lf
ac
to
rs
in

es
ta
bl
ish

in
g
te
le
ps
yc
hi
at
ry

se
rv
ic
es

in
clu

de
id
en
tif
yi
ng

as
ui
ta
bl
et
ec
hn

ol
og

y,
lo
ca
tio

n,
co
lla
bo

ra
tin

g
w
ith

lo
ca
l

or
ga
ni
za
tio

ns
,t
ra
in
in
g
lo
ca
ls
ta
ff,

pr
op

er
ca
se

do
cu
m
en
ta
tio

n
an
d

ac
co
un

ta
bi
lit
y,
an
d
co
m
m
un

ity
se
rv
ic
ea

w
ar
en
es
sc

re
at
io
n.

[3
3]

Je
fe
e-
Ba

hl
ou

lH
.

(2
01
5)

Sy
ria

St
or
e-
an
d-
fo
rw

ar
d

te
ch
no

lo
gy

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ev
al
ua
tio

n
stu

dy

St
or
e-
an
d-
fo
rw

ar
d
sy
ste

m
sa

re
eff
ec
tiv

ea
nd

su
sta

in
ab
le
co
lla
bo

ra
tiv

e
to
ol
sf
or

gl
ob

al
m
en
ta
lh

ea
lth

ne
tw
or
ki
ng

an
d
pa
rt
ic
ip
at
io
n
am

on
g

pr
of
es
sio

na
ls
an
d
re
se
ar
ch
er
s.

Lo
ca
lc
lin

ic
sw

ith
lim

ite
d
re
so
ur
ce
sc

an
le
ve
ra
ge

sto
re
-a
nd

-fo
rw

ar
d

te
ch
no

lo
gi
es

to
ex
pa
nd

th
ei
rs
er
vi
ce
sa

nd
ex
pe
rt
ise

th
ro
ug

h
re
m
ot
e

pa
rt
ne
rs
hi
ps

w
ith

N
G
O
sa

nd
un

iv
er
sit
ie
si
n
th
eg

lo
ba
lc
om

m
un

ity
.



International Journal of Telemedicine and Applications 5
Ta

bl
e
1:
C
on

tin
ue
d.

Re
fe
re
nc
e,

M
ai
n
au
th
or
,

Ye
ar
,C

ou
nt
ry

Ty
pe

of
eH

ea
lth

M
ai
n
to
pi
c,

H
ea
lth

pr
ob

le
m

M
et
ho

d,
de
sig

n,
N

Ke
y
fin

di
ng

s

[3
4]

K
ha
di
vi
R.

(2
01
6)

Ir
an

Bi
bl
io
th
er
ap
y,
SM

S
D
ep
re
ss
io
n

Ra
nd

om
iz
ed

co
nt
ro
lle
d

tr
ia
l/i
nt
er
ve
nt
io
n
stu

dy
N
=1
98

pa
tie

nt
s

Th
ec

on
tro

lg
ro
up

sh
ow

ed
as

ig
ni
fic
an
tr
ed
uc
tio

n
in

in
te
ns
ity

of
de
pr
es
siv

es
ym

pt
om

sc
om

pa
re
d
to

th
ec

on
tro

lg
ro
up

(p
=0

.0
1)
.Th

e
te
xt
m
es
sa
gi
ng

gr
ou

p
sh
ow

ed
su
sta

in
ed

lo
w
de
pr
es
siv

es
ym

pt
om

s
(p
<
0.
00

1)
co
m
pa
re
d
to

th
eb

oo
kl
et
(p
=0

.0
03
)a

nd
co
nt
ro
l(
p=

0.
00

1)
gr
ou

ps
m
on

th
sa

fte
rt
he

stu
dy
.

[3
5]

A
ss
is
LD

.
(2
01
0)

Br
az
il

C
om

pu
te
riz

ed
oc
cu
pa
tio

na
lt
he
ra
py

A
lzh

ei
m
er
’s
de
m
en
tia

O
cc
up

at
io
na
lt
he
ra
py

-c
og
ni
tiv

e
re
ha
bi
lit
at
io
n

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=8

(1
de
m
en
tia

pa
tie

nt
&
7
m
en
ta
lh

ea
lth

sp
ec
ia
lis
ts)

El
de
rly

m
al
ed

em
en
tia

pa
tie

nt
ss
ho

we
d
hi
gh

po
st-

in
te
rv
en
tio

n
im

pr
ov
em

en
ts
in

co
gn

iti
ve

fu
nc
tio

n
an
d
da
ily

ac
tiv

iti
es
.Q

ua
lit
at
iv
e

im
pr
ov
em

en
ts
oc
cu
rr
ed

in
pa
tie

nt
s’
se
lf-
in
iti
at
iv
e,
ag
ili
ty
,a
nd

ph
ys
ic
al
ag
gr
es
sio

n.

[3
6]

H
un

ge
rb
ue
hl
eI
.

(2
01
6)

Br
az
il

Vi
de
oc
on

fe
re
nc
in
g

D
ep
re
ss
io
n

Ra
nd

om
iz
ed

co
nt
ro
lle
d

tr
ia
l/i
nt
er
ve
nt
io
n
stu

dy
N
=1
07

pa
tie

nt
s

Vi
de
oc
on

fe
re
nc
in
g
is
af
ea
sib

le
ca
re

de
liv
er
y
m
od

al
ity

in
cl
in
ic
al
ly

un
su
pe
rv
ise

d
se
tti
ng

sf
or

de
pr
es
se
d
ou

tp
at
ie
nt
s.
Se
ve
rit
y
of

de
pr
es
sio

n
de
cr
ea
se
d
sig

ni
fic
an
tly

in
bo

th
th
ev

id
eo
co
nf
er
en
ci
ng

(F
2
=2

6.
57
,p
<
.0
01
)a
nd

FT
F
(F

2
=2

9.9
9,
p<

.0
01
)g

ro
up

s.
Vi
de
oc
on

fe
re
nc
in
g
sh
ow

ed
im

pr
ov
em

en
ts
in

pa
tie

nt
ou

tc
om

es
,

th
er
ap
eu
tic

re
la
tio

ns
hi
p
sa
tis
fa
ct
io
n,

lo
w
de
fa
ul
tin

g,
an
d
m
ed
ic
at
io
n

co
m
pl
ia
nc
e.
H
ow

ev
er
,t
re
at
m
en
ta
dh

er
en
ce

w
as

co
m
pa
ra
tiv

ely
lo
w

(X
2 1
=2

.8
64

,p
=.
07
).

[3
7]

O
ya
m
a-
G
an
ik
o
R.

(2
01
3)

Pe
ru

Te
le
ph

on
ef
ol
lo
w
-u
p

ca
lli
ng

,
te
le
co
ns
ul
ta
tio

n

A
gg
re
ss
io
n,

se
lf-
in
ju
ry
,

ste
re
ot
yp
ed

be
ha
vi
ou

r
am

on
g
in
fa
nt
sa

tr
isk

of
de
ve
lo
pm

en
ta
l

di
so
rd
er
s

Cl
in
ic
al
in
te
rv
en
tio

n
stu

dy
N
=1
80

pa
re
nt
sw

ith
in
fa
nt
sa

tr
isk

of
de
ve
lo
pm

en
ta
l

di
sa
bi
lit
ie
s

C
om

bi
ni
ng

pa
re
nt

tr
ai
ni
ng

wo
rk
sh
op

sw
ith

te
le
ph

on
ef
ol
lo
w
-u
p
ca
lls

im
pr
ov
ed

pa
tie

nt
be
ha
vi
ou

ra
lp
ro
bl
em

sa
nd

in
cr
ea
se
d
ca
re
gi
ve
r

sa
tis
fa
ct
io
n
w
ith

th
ep

ro
je
ct
.

Fu
ll
in
clu

sio
n
of

pa
re
nt
s,
sib

lin
gs
,a
nd

ot
he
rh

ou
se
ho

ld
m
em

be
rs
w
as

as
uc
ce
ss
fa
ct
or

in
th
et
ra
in
in
g,
co
ns
um

er
sa
tis
fa
ct
io
n,
an
d
kn

ow
le
dg
e

an
d
sk
ill
sr
et
en
tio

n
am

on
g
pa
rt
ic
ip
an
ts.

[3
8]

Ch
ip
ps

J.
(2
01
2)

So
ut
h
A
fr
ic
a

Te
le
-e
du

ca
tio

n,
vi
de
o

co
nf
er
en
ci
ng

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ac
tio

n
re
se
ar
ch

stu
dy

N
=9

(4
ps
yc
hi
at
ris

ts,
5

m
ed
ic
al
offi

ce
rs

Vi
de
oc
on

fe
re
nc
ee

du
ca
tio

n
w
ith

afl
ex
ib
le
fo
rm

at
,a
dm

in
ist
ra
tio

n
an
d

te
ch
ni
ca
ls
up

po
rt
im

pr
ov
em

en
tw

as
be
ne
fic
ia
lt
o
he
al
th

sta
ff
w
ith

lo
w

ps
yc
hi
at
ry

qu
al
ifi
ca
tio

n/
tr
ai
ni
ng

.
A
ba
nd

w
id
th

of
12
8
Ki
lo
by
te
sp

er
se
co
nd

(K
bp

s)
is
re
qu

ire
d
fo
r

te
le
-e
du

ca
tio

n
w
hi
le
38
4K

bp
si
sm

or
er

el
ia
bl
ef
or

te
le
-c
on

su
lta
tio

n.
Ke

ys
to

de
ve
lo
pi
ng

ne
w
te
le
ps
yc
hi
at
ry

se
rv
ic
es

in
clu

de
aw

ar
en
es
s

cr
ea
tio

n,
pr
ac
tit
io
ne
ra

cc
ep
ta
nc
e,
un

de
rs
ta
nd

in
g
ph

ys
ic
ia
n/
pa
tie

nt
cl
in
ic
al
ne
ed
s,
an
d
on

sit
et
ec
hn

ic
al
su
pp

or
ta
nd

lo
ca
lc
oo

rd
in
at
io
n

se
rv
ic
ep

ro
vi
sio

n.

[3
9]

Ad
eb
ow

al
eO

F.
(2
01
1)

N
ig
er
ia

O
nl
in
e

co
un

se
lin

g/
th
er
ap
y

Ed
uc
at
io
n-
re
la
te
d

m
en
ta
lh

ea
lth

ne
ed
s

Su
rv
ey

N
=2

61
(1
72

co
lle
ge

stu
de
nt
s,
89

sta
ff)

St
ud

en
ts
re
po

rt
ed

an
ee
d
fo
ro

nl
in
es

er
vi
ce
si
n
ar
ea
so

fc
ar
ee
r

pl
an
ni
ng

,a
ca
de
m
ic
/e
du

ca
tio

n
(i.
e.
pr
ob

le
m

so
lv
in
g
an
d
eff
ec
tiv

e
stu

dy
sk
ill
s,
an
d
ac
ad
em

ic
pe
rfo

rm
an
ce
)a
nd

tim
em

an
ag
em

en
t.

O
nl
in
ec

ou
ns
el
in
g
w
as

th
em

os
tp

re
fe
rr
ed

fo
rm

at
(5
8.
8%

),
an
d
e-
m
ai
l

co
m
m
un

ic
at
io
n
(a
sy
nc
hr
on

ou
s)
w
as

th
em

od
al
ity

se
le
ct
ed

by
a

m
aj
or
ity

of
stu

de
nt
s(
57
.1%

).
M
os
ts
tu
de
nt
sh

ad
ap

os
iti
ve

pe
rc
ep
tio

n
to
w
ar
d
in
tro

du
ci
ng

a
un

iv
er
sit
y
on

lin
eg

ui
da
nc
ea

nd
co
un

se
lin

g
se
rv
ic
e(
89
.5
%
).

[4
0]

Ab
di

Y.
(2
01
1)

So
m
al
ila
nd

Sk
yp
e-
ba
se
d

te
le
ps
yc
hi
at
ry
,

In
te
rn
et
,

vi
de
oc
on

fe
re
nc
in
g

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ev
al
ua
tio

n
stu

dy
N
=1
32

A
Sk
yp
e-
ba
se
d
te
le
ps
yc
hi
at
ry

se
rv
ic
ew

as
fo
un

d
to

be
ac

he
ap

an
d

eff
ec
tiv

es
ub

sti
tu
te
fo
rm

en
ta
lh

ea
lth

se
rv
ic
ed

el
iv
er
y
in

de
ve
lo
pi
ng

co
un

tr
ie
s.
Cl
in
ic
si
nd

ic
at
ed

th
es

er
vi
ce

ha
si
m
pr
ov
ed

th
ei
rc

re
di
bi
lit
y

an
d
in
cr
ea
se

pa
rt
ic
ip
an
ts
at
isf
ac
tio

n
an
d
th
en

um
be
rp

at
ie
nt
s

at
te
nd

in
g
th
es
ec

lin
ic
s.



6 International Journal of Telemedicine and Applications

Ta
bl
e
1:
C
on

tin
ue
d.

Re
fe
re
nc
e,

M
ai
n
au
th
or
,

Ye
ar
,C

ou
nt
ry

Ty
pe

of
eH

ea
lth

M
ai
n
to
pi
c,

H
ea
lth

pr
ob

le
m

M
et
ho

d,
de
sig

n,
N

Ke
y
fin

di
ng

s

[4
1]

M
or
itz

S.
(2
01
3)

Ru
ss
ia

O
nl
in
et
he
ra
py

O
bs
es
siv

e-
co
m
pu

lsi
ve

di
so
rd
er

(O
CD

)
Su
rv
ey

stu
dy

N
=7

2
O
CD

pa
tie

nt
s

O
nl
in
eA

ss
oc
ia
tio

n
Sp
lit
tin

g
(C

BT
in
te
rv
en
tio

n)
is
fo
un

d
to

be
fe
as
ib
le
an
d
eff
ec
tiv

ei
n
Ru

ss
ia
n
sp
ea
ki
ng

su
bj
ec
ts.

A
S
gr
ou

p
is

su
pe
rio

rt
o
aw

ai
tli
st
co
nt
ro
lc
on

di
tio

n
fo
rt
he

im
pr
ov
em

en
to

f
ob

se
ss
io
n
an
d
de
pr
es
sio

n.

[4
2]

D
ie
le
m
an

C.
(2
01
3)

Cr
os
s-
co
nt
in
en
ta
l

stu
dy

O
nl
in
ed

isc
us
sio

n
gr
ou

ps
O
cc
up

at
io
na
lt
he
ra
py

C
as
es

tu
dy

N
=2

49
4
gr
ou

p
m
em

be
rs

Is
ol
at
ed

lo
ca
tio

ns
of

pr
ac
tic

ew
er
ea

pu
sh

fa
ct
or

in
he
al
th

pr
of
es
sio

na
ls’

ke
en
ne
ss
to

co
nn

ec
tw

ith
co
lle
ag
ue
sv

ia
on

lin
ef
or
um

s.
Th

em
os
ta
ct
iv
ep

ar
tic

ip
an
ts
in

th
eo

nl
in
ef
or
um

we
re

fro
m

th
e

U
ni
te
d
Ki
ng
do

m
(8
8.
2%

,n
=1
48
5)
.S
ee
ki
ng

an
d
gi
vi
ng

ad
vi
ce

(4
0.
5%

),
ne
tw
or
ki
ng

(2
7.3

%
),
re
qu

es
tin

g
an
d
sh
ar
in
g
m
at
er
ia
lr
es
ou

rc
es

(19
.4
%
)w

er
et
he

m
os
tr
ec
or
de
d
ac
tiv

iti
es

on
th
eo

nl
in
ef
or
um

.

[4
3]

Fi
nn

J.
(2
01
0)

Cr
os
s-
co
nt
in
en
ta
l

stu
dy

E-
co
un

se
lin

g
G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Su
rv
ey

N
=9

3
E-
co
un

se
lo
rs
(8
0

m
al
es
,7

fe
m
al
es
)

M
os
tE

-c
ou

ns
el
or
s(
74
%
)r
ep
or
te
d
m
or
es

at
isf
ac
tio

n
w
ith

th
eu

se
of

em
ai
l(
87
%
)a

nd
ch
at
m
es
sa
gi
ng

(8
8%

)a
nd

be
lie
ve
d
it
w
as

eq
ua
lly

eff
ec
tiv

e(
55
%
)a

sf
ac
e-
to
-fa

ce
(3
6%

)c
on

su
lta
tio

ns
.A

m
aj
or
ity

of
e-
co
un

se
lo
rs
re
po

rt
ed

no
fo
rm

al
tr
ai
ni
ng

(9
4%

)o
rs
up

er
vi
sio

n
(5
6.
5%

)i
n
th
ei
ro

nl
in
ep

ra
ct
ic
ea

sm
os
tc
on

du
ct
ed

th
is
as

ap
ar
t-t
im

e
su
pp

le
m
en
tt
o
th
ei
rr
eg
ul
ar

fa
ce
-to

-fa
ce

co
ns
ul
ta
tio

ns
.

[4
4]

Sa
vi
n
D
M
.

(2
01
3)

Cr
os
s-
co
nt
in
en
ta
l

stu
dy

Te
le
co
ns
ul
ta
tio

n
&

tr
ai
ni
ng

(S
ky
pe
,

e-
m
ai
ls,

e-
ch
at
tin

g,
vi
de
oc
on

fe
re
nc
in
g)

G
en
er
al
m
en
ta
lh

ea
lth

iss
ue
sa

nd
ca
re

de
liv
er
y

Ev
al
ua
tio

n
stu

dy
N
=3

5(
29

C
am

bo
di
an

ps
yc
hi
at
ry

re
sid

en
ts,

2
fa
cu
lty
,4

A
m
er
ic
an

re
sid

en
ts)

A
lo
ng

-te
rm

co
ns
ul
ta
nt
-c
on

su
lte
er

el
at
io
ns
hi
ps

ba
se
d
on

str
on

g
co
m
m
itm

en
tt
o
in
iti
at
ea

nd
su
sta

in
as

uc
ce
ss
fu
lc
ol
la
bo

ra
tio

n
is
an

es
se
nt
ia
li
nt
er
di
sc
ip
lin

ar
yt
el
ep
sy
ch
ia
tr
yi
m
pl
em

en
ta
tio

n
re
qu

ire
m
en
t.
Cu

ltu
ra
ld
em

og
ra
ph

ic
ss
ha
pe

so
ci
al
in
te
ra
ct
io
ns

be
tw
ee
n
co
ns
ul
ta
nt
sa

nd
co
ns
ul
te
es

an
d
th
es

ol
ut
io
ns

fo
rm

ul
at
ed

fro
m

su
ch

in
te
ra
ct
io
ns
.



International Journal of Telemedicine and Applications 7

diagnostic concordance of these telemental decision support
systems compared to traditional forms of assessment [28–30].

Despite the above noted positive postintervention out-
comes, not all the telemental interventions reported only
positive outcomes, and there were central limitations to
several of the studies. For instance, one study involving an
Alzheimer’s dementia patient noted some lacking tests [35].
Another study reported that based on the kappa values,
sensitivity, and proportions of discordant diagnoses recorded,
the decision diagnostic tool being tested performed relatively
poorly on some common mental disorders including depres-
sion, dysthymia, anxiety, and stress-related disorders [30].
The relatively poor performance of the diagnostic tool was
observed in its low sensitivity for certain mental disorders
including organic brain disorders (60%) and sexual dysfunc-
tions (50%), and its low specificity for broad categories of
disorders (48%) and neurotic and stress-related disorders
(28%) [30].

In a similar study [28], poor screening sensitivity values
were also recorded for child emotional disorders, depression,
and autism, as well as relatively low diagnostic sensitivity
values for childhood emotional disorders (36%) and autism
(50%).The tool also failed to produce high positive predictive
values for oppositional defiant disorder (0.33) and autism
(0.5), with diagnostic disagreement between the tool and
clinicians on the diagnosis of psychosis [28]. A separate study
[29] also reported similar findings on a net-based diagnostic
intervention tool which showed relatively low diagnostic
agreement (Kappa <0.4) for most broad category disorders
including neurotic and stress-related illnesses. The tool also
recorded low sensitivity on stress-related disorders (0.13),
anxiety disorders (0.42), GAD (0.11), panic disorders (0.44),
phobic disorders (0.22), and somatoform disorders (0.42)
[29]. The net-based diagnostic tool performed relatively
poorly on interrater reliability on substance dependence, psy-
chosis, mood disorders, anxiety disorders, OCD, somatoform
disorders, and dissociative disorders [29].

A videoconferencing intervention study [36] further
showed that although a videoconferencing group had far
superior improvements in depressive symptoms, the face-to-
face patient group recorded higher treatment adherence than
the videoconferencing group (𝑋2

1
= 2.864, 𝑝 = 0.07).

3.5.2. Project Evaluation Studies. Five of the 19 included
studies were evaluations of already implemented telemental
healthcare projects [2, 32, 33, 40, 44].Therefore, these studies
mainly reported on various sociotechnical outcomes of the
implemented telemental projects including context factors
[2, 32, 44], user and institutional technology acceptance
issues [2, 32, 40], suitable technical solutions and challenges
[32, 33, 40, 44], and facilitative implementation factors [2,
32, 33, 44]. All these studies indicated that low-cost, readily
available, culturally sensitive, and easy-to-operate mobile
technologies had successfully achieved a high user acceptance
and increased adoption rates in developing countries [32,
33, 40]. Furthermore, these studies have also revealed that
context-sensitive telemental projects that build local capacity,
collaborate with local healthcare stakeholders and organiza-
tions, and adopt all-inclusive, user-centered implementation

approaches were easily implemented, sustained, and highly
utilized in developing countries [2, 32, 33, 40, 44].

3.5.3. Surveys. Another group of studies found within the
nineteen included articles were surveys [23, 39, 41, 43].
Although these studies showed that there is a high need
for telemental services (online counseling, e-mail services,
videoconferencing, e-chat, online therapy) [39], they also
found that a majority of clinicians in developing countries
are less technically prepared to deliver telemental health
services as part of their clinical routine activities [23, 43].The
studies suggested that telemental services have not yet been
incorporated into official daily clinical healthcare delivery
practice, and therefore clinicians involved in these services
tend to conduct telemental services mostly on a part-time
basis [43].

3.5.4. Other Studies. In a case study [42], it was pointed out
that there is a high need for collaboration among mental
health clinicians working in isolated locations/specialized
fields and that they successfully utilized online discussion
groups to network with colleagues (27.3%), give and receive
advice (40.5%), and request and share clinical material
resources (19.4%). One study [38] particularly noted that
there is a need to consider context-related needs during the
implementation of telemental healthcare services in develop-
ing countries including community awareness, understand-
ing clinical needs of patients and clinicians, gaining user
acceptance, training staff, ensuring an adequate Internet
bandwidth, and providing local technical support onsite [38].
In general, these studies found a high need and relevance
for telemental services in developing countries, as well as
a feasibility for implementing low-cost, locally suitable, and
readily accessible, context-sensitive telemental technologies
in developing countries [38, 42].

4. Discussion

Despite searching several major databases, we were able
to find only 19 articles that fulfilled the inclusion criteria
of the review (primary studies with human subjects on
telemental health, from LMIC, in English).This suggests that
this research topic is still in its early stages in developing
countries. The heterogeneous nature of the studies in terms
of topics addressed, methods used, and outcome measures
makes it difficult to compare the findings of the different
studies. We are surprised to see such a high proportion of
studies with strong designs and that eight of the 19 studies
were interventional.This finding stands somewhat in contrast
to the relatively small total number of studies, as one might
expect few strong studies with strong designs in an immature
field. India was the country with the highest number of
included articles (6), whichmay reflect the importance placed
in India on education and technological development, but
also of course the immense size of the Indian population
and the need to develop new modes of serving the health
needs of the country. It seems natural that most of the articles
focused on general mental health issues and generalized
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services, as these are likely to be the most prevalent in the
healthcare sectors. However, it may also indicate a rising
trend of increasing prioritization of a public health approach
to mental healthcare delivery within the developing world.

Videoconferencing was the most frequently studied type
of technology. Altogether seven of the studies used videocon-
ferencing as the sole technology or in combination with other
technologies.This finding is expected as videoconferencing is
one of the oldest and most used technologies in telemental
health provision [9, 25]. Videoconferencing is today used
routinely in many developed countries as a way of providing
consultations with psychologists and other mental health
workers at a distance [7, 17]. However, we were surprised to
find that despite the seemingly advanced and expensive tech-
nical requirements to conduct videoconferencing services
(e.g., good Internet connection, adequate bandwidth, specific
expensive high-end technologies), this technical modality
was the most commonly described telemental modality in
the literature from the resource poor settings. Other types of
technologies represented less frequently were online decision
support systems used for instance to help diagnose mental
disorders, and a few studies drew on the use of short message
service (SMS), e-chatting, and telephone follow-up. In other
areas of e-health in the developing world, cell phone based
services appear to be strongly on the rise, in part because
large parts of the population in the LMIC have access to
cell phones [45, 46]. While mHealth services are becoming
more available, uptake in the health services is slow and
there are few quality studies comparing their use to in-person
treatment or videoconferencing services [10–12].

With respect to the outcome of the studies, most of the
interventional studies reported positive outcomes in terms of
reduction in patients’ symptoms relating to various problems,
including Alzheimer’s dementia, depression, and aggression.
The studies describing tests of the decision support systems
also described positive outcomes in terms of improved
assessments and satisfaction of users. However, some of the
studies [28–30, 35, 36] reported some poor postintervention
outcomes, especially in the area of computerized therapy [35],
decision support systems [28–30], and videoconferencing
[36]. This seems to indicate a need for further testing of
several alternative technical telementalmodalities and amore
in-depth refinement of the current technical tools being used
in this area within the LMIC. The surveys that were reported
showed that while there is a high need for telemental health
provision, such services are often not routinely offered, partly
because of a lack of available technical equipment and other
resource-related issues.

This review has some important limitations. While we
searched several of the major relevant databases, including
PubMed and PsycINFO, and also performed a hand search,
there might have been some articles that fit the inclusion
criteria but that weremissed.Thismight especially be the case
since some journals published in developing countries might
not be indexed by the major databases. While we included
a range of highly relevant search terms in comprehensive
search-strings, we did not include some search terms (i.e., the
spelling with a dash of ‘tele-mental’ and ‘tele-behavioral’, as
well as the terms ‘underserved’ and ‘rural’) that might have

resulted in additional relevant papers. Future reviews should
consider including a higher number of search terms and
also more variations in spellings of these terms. Moreover,
it appears that a majority of the studies, especially the
interventional studies, involved the use of Western-based
standardized tests and technical toolswhichwere not particu-
larly modified to suit the local contexts of the LMIC settings.
As a consequence, there is a risk that the findings of these
studies may not have comprehensively captured a complete
representation of the local telemental situation and future
studies should consider this point in their research designs.
Most of the intervention studies included in this review
were also mainly one-time studies with no replications and
often utilized smaller sample sizes, thus making it difficult to
ascertain the validity of their findings. We believe that, once
more literature is produced on this topic in the LMIC, future
reviews may be able to obtain a much larger evidence sample
which may help confirm the findings of the current studies
included in this review.

5. Conclusions

There is a rising trend in telemental activity in the LMIC. We
were able to identify 19 studies that fit the inclusion criteria.
Whilemany of the included studies had a strong study design,
the total number of studies with an interventional design
remains small considering the large need for telemental
health services and accompanying studies in the LMIC.There
is clearly a need to expand such services in the LMIC, as this is
one important way of reaching out to more people with high
quality mental health services. There is also a need for future
studies to compare telemental health studies in the LMIC
with studies from the non-LMIC.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The publication of the study was supported by the Open
Access Fund of the Arctic University of Norway (UiT).

Supplementary Materials

Supplementary File 1. Search string used for PubMed
search. PubMed. Date Run: 16/02/2017. (Telepsychiatry[All
Fields] OR “Telemental Health”[All Fields] OR “E-Men-
tal Health”[All Fields] OR (Behavioural[All Fields] AND
(“telemedicine”[MeSHTerms]OR “telemedicine”[All Fields]))
OR (Telebehavioural[All Fields] AND (“health”[MeSH
Terms] OR “health”[All Fields])) OR “Online Therapy”[All
Fields] OR “Computer Assisted Therapy”[All Fields])
AND (“Developing Countries”[All Fields] OR “Lower
middle income countries”[All Fields] OR “Third World
Nations”[All Fields] OR “Developing World”[All Fields])
AND (“2000/01/01”[PDAT]: “2017/12/31”[PDAT]). Limits:
English language, species: humans, publication dates: 2000-
2017. (Supplementary Materials)

http://downloads.hindawi.com/journals/ijta/2018/9602821.f1.docx


International Journal of Telemedicine and Applications 9

References

[1] P. Y. Collins, V. Patel, S. S. Joestl et al., “Grand challenges in
globalmental health,”Nature, vol. 475, no. 7354, pp. 27–30, 2011.

[2] R. Thara, “Using mobile telepsychiatry to close the mental
health gap,” Current Psychiatry Reports, vol. 14, no. 3, pp. 167-
168, 2012.

[3] M. Semrau, S. Evans-Lacko, A. Alem et al., “Strengthening
mental health systems in low- and middle-income countries:
The Emerald programme,” BMC Medicine, vol. 13, no. 1, 2015.

[4] World Bank Data Team, “New Country Classifications by
Income Level: 2017-2018,” https://blogs.worldbank.org/open-
data/new-country-classifications-income-level-2017-2018.

[5] S. O. Oyeyemi and R. Wynn, “The use of cell phones and
radio communication systems to reduce delays in getting help
for pregnant women in low- and middle-income countries: a
scoping review,”GlobalHealthAction, vol. 8, no. 1, p. 28887, 2015.

[6] R. Wynn, E. Kwabia, and F. Osei-Bonsu, “Internet-based
provider-patient communication in Ghana: recent findings,”
International Journal of Integrated Care, vol. 16, no. 5, article 47,
2016.

[7] C. Lauckner and P. Whitten, “The state and sustainability of
telepsychiatric programs,” The Journal of Behavioral Health
Services & Research, vol. 43, no. 2, pp. 305–318, 2016.

[8] TheAmerican Psychiatric Association andAmericanTelemedi-
cine Association, “Best practices in videoconferencing-based
telemental health,” https://www.psychiatry.org/psychiatrists/prac-
tice/telepsychiatry/blog/apa-and-ata-release-new-telemental-
health-guide.

[9] P. Yellowlees, S. Richard Chan, and M. Burke Parish, “The
hybrid doctor–patient relationship in the age of technology
– Telepsychiatry consultations and the use of virtual space,”
International Review of Psychiatry, vol. 27, no. 6, pp. 476–489,
2015.

[10] D. M. Hilty, S. Chan, T. Hwang, A. Wong, and A. M. Bauer,
“Advances in mobile mental health: opportunities and implica-
tions for the spectrum of e-mental health services,” mHealth,
vol. 3, pp. 34-34, 2017.

[11] S. Chan, J. Torous, L. Hinton, and P. Yellowlees, “Mobile Tele-
Mental Health: Increasing Applications and a Move to Hybrid
Models of Care,”Healthcare, vol. 2, no. 2, pp. 220–233, 2014.

[12] S. Chan, H. Godwin, A. Gonzalez, P. M. Yellowlees, and D.
M. Hilty, “Review of Use and Integration of Mobile Apps Into
Psychiatric Treatments,” Current Psychiatry Reports, vol. 19, no.
12, 2017.

[13] M. Langarizadeh, M. S. Tabatabaei, K. Tavakol, M. Naghipour,
A. Rostami, and F. Moghbeli, “Telemental health care, an
effective alternative to conventional mental care: A systematic
review,” Acta Informatica Medica, vol. 25, no. 4, pp. 240–246,
2017.

[14] D. M. Hilty, D. C. Ferrer, M. B. Parish, B. Johnston, E. J.
Callahan, and P. M. Yellowlees, “The effectiveness of telemental
health: a 2013 review,” Telemedicine and e-Health, vol. 19, no. 6,
pp. 444–454, 2013.

[15] E. Brooks, C. Turvey, and E. F. Augusterfer, “Provider barriers
to telemental health: Obstacles overcome, obstacles remaining,”
Telemedicine and e-Health, vol. 19, no. 6, pp. 433–437, 2013.

[16] D. M. Hilty, T. Rabinowitz, R. M. McCarron et al., “An Update
on Telepsychiatry and How It Can Leverage Collaborative,
Stepped, and Integrated Services to Primary Care,” Psychoso-
matics, vol. 59, no. 3, pp. 227–250, 2018.

[17] S. Hubley, S. B. Lynch, C. Schneck, M. Thomas, and J. Shore,
“Review of key telepsychiatry outcomes,” World Journal of
Psychiatry, vol. 6, no. 2, p. 269, 2016.

[18] S. E. Hyler, D. P. Gangure, and S. T. Batchelder, “Can telepsychi-
atry replace in-person psychiatric assessments? A review and
meta-analysis of comparison studies,” CNS Spectrums, vol. 10,
no. 5, pp. 403–413, 2005.
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