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H
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n
b

etw
een

P
a

tien
ts,

F
a

m
ily

M
em

b
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b
erg

,C
a

rin
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d
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S
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ä
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u
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n
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T
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n
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u
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u
ld

b
e
ad
d
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B
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L
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b
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R
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u
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F
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ary
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A
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E
d
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arlo

s
D
e
L
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C
u
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C
o
p
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t
©
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B
irgitta

L
in
d
b
erg

et
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�
is

is
an

o
p
en

access
article

d
istrib

u
ted

u
n
d
er

th
e
C
reative

C
o
m
m
o
n
s
A
ttrib

u
tio

n
L
icen

se,
w
h
ich

p
erm

its
u
n
restricted

u
se,

d
istrib

u
tio

n
,
an
d
rep

ro
d
u
ctio

n
in

an
y
m
ed
iu
m
,
p
ro
vid

ed
th
e
o
rigin

al
w
o
rk

is
p
ro
p
erly

cited
.

In
trod

u
ction

.
In
fo
rm

atio
n
an
d
co
m
m
u
n
icatio

n
tech

n
o
lo
g
y
(IC

T
)
are

b
eco

m
in
g
a
n
atu

ral
p
art

in
h
ealth

care
b
o
th

fo
r
d
eliverin

g
an
d
givin

g
accessib

ility
to

h
ealth

care
fo
r
p
eo
p
le
w
ith

ch
ro
n
ic
illn

ess
livin

g
at

h
o
m
e.
A
im

.
�

e
aim

w
as

to
review

existin
g
stu

d
ies

d
escrib

in
g
th
e
u
se

o
f
IC
T
in

h
o
m
e
care

fo
r
co
m
m
u
n
icatio

n
b
etw

een
p
atien

ts,
fam

ily
m
em

b
ers,

an
d
h
ealth

care
p
ro
fessio

n
als.

M
eth

od
s.A

review
o
f
stu

d
ies

w
as

co
n
d
u
cted

th
at
id
en
ti


ed
1,276

stu
d
ies.A

selectio
n
p
ro
cess

an
d
q
u
ality

ap
p
raisalw

ere
co
n
d
u
cted

,
w
h
ich



n
ally

resu
lted

in
10
7
stu

d
ies.

R
esu

lts.
�

e
gen

eral
resu

lts
o
�
er

an
o
verview

o
f
ch
aracteristics

o
f
stu

d
ies

d
escrib

in
g
th
e
u
se

o
f
IC
T
ap
p
licatio

n
s
in

h
o
m
e
care

an
d
are

su
m
m
arized

in
areas

in
clu

d
in
g
stu

d
y
ap
p
ro
ach

,
q
u
ality

ap
p
raisal,

p
u
b
licatio

n
s
d
ata,

term
in
o
lo
g
y
u
sed

fo
r
d
e

n
in
g
th
e
tech

n
o
lo
g
y,
an
d
d
isease

d
iagn

o
sis.

�
e
sp
eci


c
resu

lts
d
escrib

e
h
o
w
co
m
m
u
n
icatio

n
w
ith

IC
T

w
as

p
erfo

rm
ed

in
h
o
m
e
care

an
d
th
e
b
en
e

ts
an
d
d
raw

b
ack

s
w
ith

th
e
u
se

o
f
IC
T
.R

esu
lts

w
ere

p
red

o
m
in
ated

b
y
p
o
sitive

resp
o
n
ses

in
th
e
u
se

o
f
IC
T
.C

on
clu

sion
.�

e
u
se

o
f
IC
T
ap
p
licatio

n
s
in

h
o
m
e
care

is
an

exp
an
d
in
g
research

area,w
ith

a
variety

o
f
IC
T
to
o
ls

u
sed

th
at
co
u
ld

in
crease

accessib
ility

to
h
o
m
e
care.

U
sin

g
IC
T
can

lead
to

p
eo
p
le
livin

g
w
ith

ch
ro
n
ic
illn

esses
gain

in
g
co
n
tro

l
o
f

th
eir

illn
ess

th
at
p
ro
m
o
tes

self-care.

1
.

In
tro

d
u

ctio
n

D
u
e
to

an
agein

g
p
o
p
u
latio

n
an
d

a
sh
o
rtage

o
f
h
o
sp
ital

b
ed
s,
it
h
as

b
eco

m
e
a
ch
allen

ge
to



n
d
n
ew

w
ays

to
su
p
p
o
rt

an
d

care
fo
r
p
eo
p
le

w
ith

ch
ro
n
ic

illn
ess

livin
g
at

h
o
m
e.

L
ivin

g
w
ith

ch
ro
n
ic
illn

ess
ch
an
ges

th
e
lives

o
f
th
o
se
a�
ected

,
w
h
o
are

o
�
en

in
n
eed

o
f
su
p
p
o
rt

an
d
n
u
rsin

g
care

in
th
eir

h
o
m
es

[ 1–
3].

eH
ealth

h
as

th
e
p
o
ten

tial
to

b
eco

m
e
a
m
ean

s
o
f
p
ro
vid

in
g
go
o
d

care
at

h
o
m
e
[4
],

w
h
ich

is
esp

ecially
ch
allen

gin
g
w
ith

regard
to

th
is
em

ergin
g


eld

[ 5].
eH

ealth
refers

to
in
fo
rm

atio
n
an
d
co
m
m
u
n
icatio

n
tech

n
o
lo
g
y
(IC

T
)

to
o
ls

an
d
services

fo
r
h
ealth

,
w
h
eth

er
th
e
to
o
ls

are
u
sed

b
eh
in
d
th
e
scen

es
b
y
h
ealth

care
p
ro
fessio

n
als

o
r
d
irectly

b
y

p
atien

ts
an
d
th
eir

relatives
[ 6
].IC

T
to
o
ls
can

b
e
u
sed

to
access

a
w
id
e
variety

o
f
tech

n
o
lo
gicalso

lu
tio

n
s
fo
r
co
m
m
u
n
icatio

n
,

in
clu

d
in
g
text

m
essagin

g
,
gath

erin
g
an
d
m
o
n
ito

rin
g
d
ata,

d
iagn

o
sis

an
d
treatm

en
t
at

d
istan

ces,
an
d
retrievin

g
elec-

tro
n
ic
h
ealth

reco
rd
s
[5,

7].
A
cco

rd
in
g
to

th
e
W
o
rld

H
ealth

O
rgan

izatio
n
(W

H
O
)
[8],

eH
ealth

is
u
sed

in
th
e
h
ealth

care
fo
r
tran

sm
issio

n
o
f
d
igital

d
ata,

in
clu

d
in
g
d
ata

sto
red

an
d

retrieved
electro

n
ically

to
su
p
p
o
rt

h
ealth

care,
b
o
th

at
th
e

lo
calsite

an
d
at
a
d
istan

ce.
E
-H

ealth
in
clu

d
es

th
e
in
teractio

n
b
etw

een
p
atien

ts
an
d

h
ealth

service
p
ro
vid

ers
o
r
p
eer-to

-p
eer

co
m
m
u
n
icatio

n
b
etw

een
p
atien

ts
an
d
/o
r
h
ealth

p
ro
fessio

n
als.

In
terest

h
as

p
rim

arily
fo
cu
sed

o
n
th
e
u
se

o
f
IC
T
to
o
ls
in

th
e
care

o
f
o
ld
er

[9
]
an
d
severely

ch
ro
n
ically

illp
eo
p
le
[10

].A
lth

o
u
gh

IC
T
h
as

b
een

in
creasin

gly
u
sed

in
h
ealth

care
in

recen
t
years,

e�
o
rts

acro
ss

co
u
n
tries

h
ave

b
een

fragm
en
ted

an
d
co
u
ld

b
en
e

t

fro
m

im
p
ro
ved

cro
ss-b

o
rd
er

co
o
rd
in
atio

n
.
eH

ealth
to
o
ls

an
d
services

h
ave

b
een

w
id
ely

in
tro

d
u
ced

an
d
im

p
lem

en
ted

,
an
d
th
e
p
o
ten

tialb
en
e

ts
IC
T
can

b
rin

g
p
eo
p
le
w
ith

ch
ro
n
ic

illn
ess

w
illin

crease
sign

i

can

tly
[ 6
].

2
.

A
im

�
e
aim

w
as

to
review

existin
g
stu

d
ies

d
escrib

in
g
th
e
u
se

o
f
IC
T
in

h
o
m
e
care

fo
r
co
m
m
u
n
icatio

n
b
etw

een
p
atien

ts,
fam

ily
m
em

b
ers,an

d
h
ealth

care
p
ro
fessio

n
als.



2
In
tern

atio
n
alJo

u
rn
alo

f
T
elem

ed
icin

e
an
d
A
p
p
licatio

n
s

�
e
p
articu

lar
o
b
jectives

o
fth

e
review

w
ere

th
e
fo
llo

w
in
g:

(i)
to

p
ro
vid

e
an

o
verview

o
f
ch
aracteristics

o
f
stu

d
ies

d
escrib

in
g
th
e
u
se

o
f
IC
T
in

h
o
m
e
care,

(ii)
to

d
escrib

e
h
o
w
IC
T
w
as

u
sed

fo
r
co
m
m
u
n
icatio

n
in

h
o
m
e
care,

(iii)
to

d
escrib

e
th
e
b
en
e

ts
an
d
d
raw

b
ack

s
o
f
th
e
u
se

o
f

IC
T
in

h
o
m
e
care.

3
.

M
eth

o
d

�
e
d
esign

fo
r
co
n
d
u
ctin

g
th
is
system

atic
review

w
as

gu
id
ed

b
y
D
iC
en
so

et
al.

[ 11],
w
ith

th
e
fo
llo

w
in
g
step

s
tak

en
:
fo
r

fo
rm

u
latin

g
a
research

q
u
estio

n
,
co
n
d
u
ctin

g
a
literatu

re
search

,ap
p
lyin

g
in
clu

sio
n
an
d
exclu

sio
n
criteria,ab

stractin
g

d
ata,an

d
u
n
d
ertak

in
g
an

an
alysis.

3.1.Selection
C
riteria

.
�

e
in
clu

sio
n
criteria

fo
r
th
is
literatu

re
review

w
ere

set
as

fo
llo

w
s:(1)

IC
T
in
terven

tio
n
s;(2)

co
m
-

m
u
n
icatio

n
b
etw

een
an
y
h
ealth

care
p
ro
fessio

n
als,

p
atien

ts,
an
d
/o
r
fam

ily
m
em

b
ers;(3)

stu
d
ies

p
u
b
lish

ed
in

scien
ti


c
jo
u
rn
als;(4)

stu
d
ies

p
u
b
lish

ed
b
etw

een
20
0
0
an
d
20
10
;
an
d

(5)
in

th
e
E
n
glish

lan
gu

age.
C
riteria

fo
r
exclu

sio
n
w
ere

IC
T

in
terven

tio
n
s
th
at
in
clu

d
ed

tech
n
o
lo
gicalsystem

s
n
o
t
in
vo
lv-

in
g
p
eo
p
le
(n
o
active

p
atien

t
accep

tan
ce)

su
ch

as
m
o
n
ito

rin
g

b
y
cam

era,
alarm

system
s,
an
d
u
se

o
f
o
rd
in
ary

telep
h
o
n
es,

n
o
tin

g
th
at
telep

h
o
n
es

can
b
e
u
sed

co
m
p
lem

en
tarily

to
o
th
er

tech
n
iq
u
es.

L
etters,

ed
ito

rials,
an
d

n
ew

s
item

s
w
ere

also
exclu

d
ed
.

3.2.
Search

Strategy.
In

th
e
literatu

re
search

th
e
fo
llo

w
in
g

electro
n
ic
b
ib
lio

grap
h
ic
d
atab

ases
w
ere

u
sed

:
P
u
b
M
ed
,
S
co
-

p
u
s,an

d
C
IN

A
H
L
.S
earch

lim
its

w
ere

set
to

E
n
glish

lan
gu
age

stu
d
ies

p
u
b
lish

ed
in

scien
ti


c
jo
u
rn
als

fro
m

20
0
0
to

Ju
n
e

20
10
.
�

e
search

term
s
an
d
search

strateg
y
w
ere

cu
sto

m
ized

fo
r
each

d
atab

ase
to

search
co
m
p
letely

an
d

exactly.
�

e
search

strateg
y
in
clu

d
ed

th
esau

ru
s
term

s
(M

eSH
term

s
an
d

su
b
ject

h
ead

in
gs)

co
m
b
in
ed

w
ith

free-text
w
o
rd
s.
E
xam

p
les

o
f
m
ain

search
term

s
u
sed

w
ere

telem
ed
icin

e,
in
fo
rm

atio
n

an
d
co
m
m
u
n
icatio

n
,
IC
T
,
tech

n
o
lo
g
y,
e-h

ealth
,
h
o
m
e
care,

h
o
m
e,an

d
n
u
rsin

g.T
o
m
axim

ize
th
e
search

resu
lts,m

u
ltip

le
sets

o
f
search

term
s
w
ere

u
sed

.
�

e
search

w
as

d
o
n
e
u
n
til

an
o
verlap

in
th
e
stu

d
ies

w
as

o
b
served

.
A
ll
stu

d
ies

retrieved
fro

m
th
e
search

in
d
atab

ases
w
ere

im
p
o
rted

in
to

a
referen

ce
m
an
ager

(E
n
d
N
o
te).�

e
literatu

re
search

es
resu

lted
in

1,276
stu

d
ies;

a�
er

d
u
p
licates

w
ere

d
iscard

ed
b
y
E
n
d
N
o
te,

923
stu

d
ies

rem
ain

ed
.A

search
alert

w
as

created
to

get
th
e
latest

p
u
b
lish

ed
stu

d
ies,

w
h
ich

resu
lted

in
11

ad
d
itio

n
al

stu
d
ies.

�
e


n
al
to
tal

to
b
e
review

ed
w
as

934
.
�

e
literatu

re
search

w
as

p
erfo

rm
ed

w
ith

su
p
p
o
rt
fro

m
lib

rarian
s.

3.3.
Selection

P
rocess.

A


rst

selectio
n
w
as

b
ased

o
n
titles

an
d
ab
stracts

o
f
th
e
934

stu
d
ies

to
id
en
tify

w
h
eth

er
o
r
n
o
t

th
ey

w
ere

w
ith

in
th
e
sco

p
e
o
f
th
e
research

q
u
estio

n
.
N
ext,

a
selectio

n
b
ased

o
n
in
clu

sio
n
criteria

w
as

co
n
d
u
cted

,
w
ith

fo
cu
s
o
n
stu

d
ies

o
f
IC
T
ap
p
licatio

n
s
u
sed

in
h
o
m
e
care.A

�
er

th
is
selectio

n
,a
to
talo

f320
stu

d
ies

rem
ain

ed
fo
r
clo

ser
review

.
�

e
fu
ll-text

versio
n
o
f
th
e
stu

d
ies

w
as

th
en

read
an
d
in
itially

catego
rized

b
ased

o
n
typ

e
o
f
co
m
m
u
n
icatio

n
ap
p
lied

in
th
e

stu
d
ies.

T
w
o
au
th
o
rs

read
all

th
e
stu

d
ies

in
d
ep
en
d
en
tly.

T
o

in
crease

reliab
ility

th
ey

d
iscu

ssed
am

b
igu

ities
o
f
in
clu

sio
n

criteria
u
n
til

co
n
sen

su
s
w
as

reach
ed
.�

is
red

u
ced

th
e
n
u
m
-

b
er

to
139

stu
d
ies

relevan
t
to

th
e
research

q
u
estio

n
.H

o
w
ever,

n
in
e
relevan

t
stu

d
ies

w
ere

u
n
availab

le
b
o
th

electro
n
ically

an
d
in

p
ap
er

fo
rm

,
w
h
ich

th
ereb

y
w
ere

exclu
d
ed

fro
m

th
is

stu
d
y,leavin

g
130

stu
d
ies.�

e
selectio

n
p
ro
cess

fo
r
th
e
stu

d
ies

review
ed

is
p
resen

ted
in

F
igu

re
1.

3.4
.
Q
u
ality

A
ppraisal.

A
ll
eligib

le
stu

d
ies(�
=
130)

w
ere

evalu
ated

fo
r
scien

ti

c
q
u
ality

o
n
a
th
ree-grad

e
scale:

h
igh

scien
ti


c
q
u
ality,

go
o
d
scien

ti

c
q
u
ality,

an
d
fair

scien
ti


c
q
u
ality.

�
e
grad

in
g
system

is
u
sed

b
y
�

e
Sw

ed
ish

C
o
u
n
cil

o
n
T
ech

n
o
lo
g
y
A
ssessm

en
t
in

H
ealth

C
are

(SB
U
)
fo
r
system

-
atic

review
s
[12–

14
].
�

e
q
u
ality

ap
p
raisal

w
as

p
erfo

rm
ed

in
acco

rd
an
ce

w
ith

a
p
revio

u
sly

p
resen

ted
m
eth

o
d
fo
r
q
u
ality

ap
p
raisal

[15–
18],

w
h
ich

w
as

ch
o
sen

to
b
e
ap
p
ro
p
riate.

In
ap
p
raisin

g
th
e
scien

ti

c
q
u
ality

o
f
each

stu
d
y,

p
ro
to
co
ls

w
ere

u
sed

to
extract

d
ata.

D
i�
eren

t
p
ro
to
co
ls

w
ere

u
sed

fo
r
stu

d
ies

w
ith

a
q
u
an
titative

ap
p
ro
ach

an
d

fo
r
stu

d
ies

w
ith

a
q
u
alitative

ap
p
ro
ach

.
In

th
e
p
ro
to
co
l
fo
r
q
u
an
titative

stu
d
ies

th
e
item

s
fo
cu
sed

m
ain

ly
o
n
exclu

sio
n
,
sam

p
le
p
ro
-

ced
u
res,

in
terven

tio
n
,
d
ro
p
o
u
ts,

ran
d
o
m
izatio

n
,
sim

ilarity
o
f
gro

u
p
s,
b
lin

d
in
g
,
o
u
tco

m
es,

statistical
p
ro
ced

u
res,

eth
ical

co
n
sid

eratio
n
s,
valid

ity
an
d
reliab

ility
o
f
in
stru

m
en
ts

u
sed

,
an
d
p
o
ssib

ility
o
f
gen

eralizatio
n
o
f
resu

lts.
In

th
e
p
ro
to
co
l

fo
r
q
u
alitative

stu
d
ies

th
e
item

s
fo
cu
sed

m
ain

ly
o
n
co
n
text,

eth
ical

reaso
n
in
g
,
p
ro
ced

u
re

o
f
sam

p
le,

d
ata

co
llectio

n
,

an
alysis

p
ro
ced

u
res,

satu
ratio

n
,
clarity

an
d
lo
gic

o
f
resu

lts,
th
eo
retical

fram
ew

o
rk
,
th
eo
ry

gen
eratio

n
,
an
d
d
escrip

tio
n

o
f
m
ain

resu
lts.

�
e
p
ro
to
co
ls

co
n
tain

ed
q
u
estio

n
s
to

b
e

an
sw

ered
w
ith

yes/n
o
/u
n
clear

an
d
ad
d
itio

n
al
sp
ace

to
co
m
-

m
en
t
o
n
th
e
relevan

ce
o
f
each

item
an
d
fo
r
th
e
extracted

d
ata.

�
e
n
u
m
b
er

o
f
q
u
estio

n
s
an
sw

ered
yes

w
as

d
ivid

ed
b
y
th
e
to
tal

n
u
m
b
er

o
f
q
u
estio

n
s
an
d
th
erea�

er
co
n
verted

to
p
ercen

tage.
W
illm

an
et

al.
[ 15]

state
th
at

th
e
u
se

o
f

p
ercen

tage
m
ak
es
it
p
o
ssib

le
to

w
eigh

t
an
d
co
m
p
are

d
i�
eren

t
stu

d
y’s

m
eth

o
d
o
lo
gies.A

s
reco

m
m
en
d
ed

[15]
th
e
p
ercen

tage
w
as

tran
sfo

rm
ed

to
h
igh

scien
ti


c
q
u
ality

(80
–
10
0
%
),
go
o
d

scien
ti


c
q
u
ality

(70
–
79
%
),
an
d
fair

scien
ti


c
q
u
ality

(6
0
–

6
9
%
).
�

e
stu

d
ies

th
at

sco
red

less
th
an

fair
w
ere

exclu
d
ed

(�
=
23),

as
th
ey

w
ere

co
n
sid

ered
n
o
t
to

b
e
o
f
su
�
cien

t
scien

ti

c
q
u
ality

to
b
e
in
clu

d
ed
.
�

e
q
u
ality

ap
p
raisal

w
as

p
erfo

rm
ed

b
y
tw
o
o
f
th
e
au
th
o
rs,in

itially
to
geth

er
to

o
b
tain

an
eq
u
al

assessm
en
t,
b
u
t
th
erea�

er
in
d
ep
en
d
en
tly.

W
h
en

u
n
certain

ties
aro

se,
th
e
au
th
o
rs

d
iscu

ssed
th
e
resu

lt
o
f
th
e

q
u
ality

ap
p
raisal

u
n
til

co
n
sen

su
s
em

erged
.
A
�
er

th
e
q
u
ality

ap
p
raisalw

as
u
n
d
ertak

en
,10

7
stu

d
ies

rem
ain

ed
.

3.5.
D
ata

A
bstraction

.
�

e
rem

ain
in
g
10
7
stu

d
ies

w
ere

clas-
si


ed
as

relevan
t
to

th
e
research

q
u
estio

n
an
d

m
et

th
e

in
clu

sio
n
an
d
q
u
ality

criteria
fo
r
b
ein

g
in
clu

d
ed

in
th
e
d
ata

ab
stractio

n
.
A

list
o
f
all

in
clu

d
ed

stu
d
ies

can
b
e
fo
u
n
d
in

T
ab
le
6
.E

ach
o
f
th
e
in
clu

d
ed

stu
d
ies

w
as

given
an

in
d
exatio

n
an
d
th
en

catego
rized

acco
rd
in
g
to
a
n
u
m
b
er
o
fd

i�
eren

t
areas

b
ased

o
n

th
e
fo
llo

w
in
g
ch
aracteristics:

co
u
n
try

o
f
o
rigin

,
year

o
f
p
u
b
licatio

n
,stu

d
y
ap
p
ro
ach

,jo
u
rn
al,co

m
m
u
n
icatio

n



In
tern

atio
n
alJo

u
rn
alo

f
T
elem

ed
icin

e
an
d
A
p
p
licatio

n
s

3

�
e literatu

re search
 in

 d
atab

ases
yield

s p
o

ten
tially relevan

t stu
d

ies

Stu
d

ies screen
ed

 a�
er exclu

d
in

g
 d

u
p

licates an
d

 in
clu

d
in

g
fro

m
 th

e created
 search

 alert

Stu
d

ies rem
ain

in
g relevan

t to
th

e aim
 o

f th
e stu

d
ies

Stu
d

ies u
n

d
ergo

in
g q

u
ality

ap
p

raisal

Stu
d

ies exclu
d

ed
 d

u
e to

u
n

availab
ility electro

n
ically o

r 
b

y p
ap

er

Stu
d

ies exclu
d

ed
 as n

o
t

m
eetin

g criteria fo
r in

clu
sio

n

Stu
d

ies exclu
d

ed
 a�

er
exam

in
in

g titles an
d

 ab
stract

Stu
d

ies exclu
d

ed
 as d

u
p

licates

Stu
d

ies in
clu

d
ed

 in
 th

e �
n

al
review

Stu
d

ies rem
ain

in
g fo

r clo
ser

review

Stu
d

ies n
o

t m
easu

rin
g u

p
 to

th
e q

u
ality

�
=
1
2
7
6

�
=
9
3
4

�
=
3
2
0

�
=
1
3
0

�
=
1
3
9

�
=
1
0
7

�
=
2
3

�
=
9

�
=
1
8
1

�
=
6
1
4

�
=
3
5
3

F
ig
u
r
e
1:F

lo
w
ch
art

o
f
search

resu
lt.

strategies,typ
e
o
ftech

n
o
lo
g
y,typ

e
o
fco

m
m
u
n
icatio

n
,d
isease

d
iagn

o
sis,an

d
q
u
ality

ap
p
raisal.�

erea�
er,d

ata
fro

m
each

o
f

th
e
in
clu

d
ed

stu
d
ies

w
ere

extracted
an
d
en
tered

in
to
a
m
atrix.

4
.

R
esu

lts

�
e
resu

lt
p
resen

tatio
n
is
d
ivid

ed
in

tw
o
p
arts;

gen
eral

an
d

sp
eci


c
resu

lts.

4
.1.

G
en
eral

R
esu

lts.
�

e
gen

eral
resu

lts
give

an
o
verview

o
f

ch
aracteristics

o
f
stu

d
ies

d
escrib

in
g
th
e
u
se

o
f
IC
T

ap
p
li-

catio
n
s
in

h
o
m
e
care.

�
e
resu

lts
are

su
m
m
arized

in
areas

in
clu

d
in
g

stu
d
y

ap
p
ro
ach

,
q
u
ality

ap
p
raisal,

p
u
b
licatio

n
s

d
ata,

term
in
o
lo
g
y
u
sed

fo
r
d
e

n
in
g
th
e
tech

n
o
lo
g
y,

an
d

d
isease

d
iagn

o
sis.

4
.1.1.

Stu
d
ies’

A
pproach

.
M
o
st
o
f
th
e
in
clu

d
ed

stu
d
ies

h
ad

a
q
u
an
titative

ap
p
ro
ach

.O
n
ly
ab
o
u
t
o
n
e-


�
h
h
ad

a
q
u
alitative

ap
p
ro
ach

.F
u
rth

er,so
m
e
o
f
th
e
stu

d
ies

u
sed

m
ixed

m
eth

o
d
s,

w
ith

b
o
th

q
u
alitative

an
d
q
u
an
titative

ap
p
ro
ach

es
( T
ab
le
1).

T
w
en
ty-o

n
e
stu

d
ies

w
ere

p
art

o
f
larger

p
ro
jects.

4
.1.2.Q

u
ality

A
ppraisal.

In
th
e
criticalq

u
ality

ap
p
raisalo

f
all

10
7
stu

d
ies,ju

stu
n
d
er
h
alfw

ere
rated

as
h
igh

scien
ti


c
q
u
ality

(�
=
48).

�
at

n
u
m
b
er

w
as

co
m
p
ared

to
stu

d
ies

rated
as

go
o
d
scien

ti

c
q
u
ality
(�
=
23)

an
d
fair

to
go
o
d
scien

ti

c

q
u
ality
(�
=
36)

(T
ab
le
1).

W
h
en

co
m
p
arin

g
th
e
q
u
ality

ap
p
raisal

b
etw

een
q
u
alitative

an
d
q
u
an
titative

ap
p
ro
ach

es,

d
i�
eren

ces
co
u
ld

b
e
n
o
ted

.
A

greater
p
ro
p
o
rtio

n
o
f
th
e

q
u
alitative

stu
d
ies

w
ere

rated
as

h
igh

scien
ti


c
q
u
ality.

In
co
m
p
ariso

n
,
less

th
an

h
alf

o
f
th
e
q
u
an
titative

stu
d
ies

w
ere

rated
as

h
igh

scien
ti


c
q
u
ality.

�
e
o
p
p
o
site

w
as

th
e
case

w
ith

q
u
alitative

an
d
q
u
an
titative

stu
d
ies

rated
as
fair

scien
ti


c
q
u
ality.

G
o
o
d
scien

ti

c
q
u
ality

ratin
gs

w
ere

fo
u
n
d
in

b
o
th

q
u
alitative

an
d
q
u
an
titative

stu
d
ies.

4
.1.3.

P
u
blication

D
ata

.
A
ll
o
f
th
e
10
7
in
clu

d
ed

stu
d
ies

w
ere

p
u
b
lish

ed
b
etw

een
Jan

u
ary

20
0
0
an
d
Ju
n
e
20
10
,so

o
n
ly
p
art

o
f
year

20
10

w
as

in
clu

d
ed
.
D
u
rin

g
th
is
p
erio

d
th
e
n
u
m
b
er

o
f
p
u
b
licatio

n
s
in
creased

b
y
tim

e,
w
ith

ab
o
u
t
h
alf

o
f
th
e

in
clu

d
ed

stu
d
ies
(�
=
53)

p
u
b
lish

ed
b
etw

een
20
0
7
an
d

20
0
9.
N
o
te
th
at
20
0
9
alo

n
e
rep

resen
ts
23

stu
d
ies

o
f
th
e
to
tal

p
u
b
licatio

n
s
( F
igu

re
2).

�
e
stu

d
ies

in
clu

d
ed

w
ere

p
u
b
lish

ed
in
6
9
d
i�
eren

t
scien

-
ti


c
jo
u
rn
als.�

e
tw
o
m
o
stco

m
m
o
n
jo
u
rn
als

w
ere

Jo
u
rn
alo

f
T
elem

ed
icin

e
an
d
T
elecare(�

=
15)

an
d
T
elem

ed
icin

e
Jo
u
rn
al

an
d
e-H

ealth
(�
=
12),

to
geth

er
rep

resen
tin

g
alm

o
st

o
n
e-

q
u
arter

o
f
th
e
to
taln

u
m
b
er

o
f
stu

d
ies.�

e
rest

o
f
th
e
stu

d
ies

(�
=
80)

w
ere

sp
read

o
ver

a
variety

o
fo
th
er
jo
u
rn
als(�
=
67).

�
e
im

p
act

facto
r
in

th
e
jo
u
rn
als

ran
ged

b
etw

een
0
.34

8
an
d

14
,293.
�

e
m
ajo

rity
o
f
th
e
stu

d
ies

w
ere

p
erfo

rm
ed

in
N
o
rth

A
m
erica(�

=
67).A

b
o
u
t
o
n
e-th

ird
o
f
th
e
stu

d
ies

w
ere

d
o
n
e

in
E
u
ro
p
e(�
=
34),w

ith
U
n
ited

K
in
gd
o
m
,Sw

ed
en
,an

d
Italy

b
ein

g
th
e
m
o
st
p
ro
m
in
en
t.
O
n
ly
a
few

stu
d
ies(�
=
6)

w
ere

co
n
d
u
cted

o
u
tsid

e
N
o
rth

A
m
erica

an
d
E
u
ro
p
e;

th
o
se

w
ere

d
o
n
e
in
A
sia(�
=
5)

an
d
A
u
stralia(�

=
1).�

ree
stu

d
ies

w
ere



4
In
tern

atio
n
alJo

u
rn
alo

f
T
elem

ed
icin

e
an
d
A
p
p
licatio

n
s

2520151050

3

11

5

8

10

4

12

14

16

1 

23

2000
2002

2003
2001

2004
2005

2006
2007

2008
2009

2010

�
e stu

d
ies’ year o

f p
u

b
licatio

n

F
ig
u
r
e
2:N

u
m
b
er

o
f
stu

d
ies

p
u
b
lish

ed
p
er

year
b
etw

een
20
0
0
an
d

Ju
n
e
20
10
.

T
a
b
le

1:Sam
p
le
d
ata

rep
resen

tatio
n
.

Stu
d
y
q
u
ality

Stu
d
y
m
eth

o
d
(n
u
m
b
er

o
f
stu

d
ies)

Q
u
alitative
(21)

Q
u
an
titative

(74
)

M
ixed

(12)

H
igh

scien
ti


c
q
u
ality

15
(71%

)
29

(39
%
)

4
(33%

)

G
o
o
d
scien

ti

c
q
u
ality

4
(19

%
)

17
(23%

)
2
(17%

)

F
air

scien
ti


c
q
u
ality

2
(10

%
)

28
(38%

)
6
(50

%
)

carried
o
u
t
in

co
o
p
eratio

n
b
etw

een
d
i�
eren

t
co
u
n
tries,

b
u
t

o
n
ly
o
n
e
stu

d
y
w
as
a
co
m
b
in
ed

stu
d
y
in
vo
lvin

g
th
e
co
n
tin

en
ts

o
f
N
o
rth

A
m
erica

an
d
E
u
ro
p
e
(T
ab
le
2).

4
.1.4

.
T
erm

in
ology

U
sed

for
D
e

n
in
g
th
e
T
ech

n
ology.

�
e

resu
lts

sh
o
w
th
at

13
d
i�
eren

t
term

s
w
ere

u
sed

to
d
e

n
e
th
e

tech
n
o
lo
g
y
u
tilized

to
in
crease

accessib
ility

to
h
o
m
e
care

services
an
d
h
o
m
e
n
u
rsin

g.
�

e
m
o
st
freq

u
en
tly

u
sed

term
s

w
ere

teleh
ealth

,telem
ed
icin

e,tech
n
o
lo
g
y,an

d
telecare.T

ele-
h
ealth

an
d
telem

ed
icin

e
to
geth

er(�
=
59)

acco
u
n
t
fo
r
m
o
re

th
an

h
alf

o
f
th
e
term

s
u
sed

in
th
e
in
clu

d
ed

stu
d
ies.

O
th
er

term
s
u
sed

th
ree

tim
es

o
r
m
o
re

w
ere

e-H
ealth

,
IC
T
/IT

,
tele-

h
ealth

care,telem
o
n
ito

rin
g
,an

d
telen

u
rsin

g.F
u
rth

er,in
so
m
e

stu
d
ies

o
th
er

term
s
w
ere

u
sed

as
fo
llo

w
s:

e-reh
ab
ilitatio

n
,

teleassistan
ce,an

d
telereh

ab
ilitatio

n
( T
ab
le
3).

4
.1.5.

D
isea

se
D
iagn

osis.
�

e
IC
T
ap
p
licatio

n
s
w
ere

u
sed

in
h
ealth

care
fo
r
a
w
id
e
ran

ge
o
f
d
i�
eren

t
co
n
d
itio

n
s
th
ro
u
gh

th
e
life

sp
an
.
In

th
e
m
ajo

rity
o
f
th
e
stu

d
ies(�
=
86),

th
e

tech
n
o
lo
g
y
w
as

d
evelo

p
ed

sp
eci


cally
fo
r
su
p
p
o
rtin

g
p
eo
p
le

w
ith

ch
ro
n
icle

illn
ess

livin
g
at
h
o
m
e.�

e
m
o
st
freq

u
en
t
d
is-

eases
stu

d
ied

w
ere

h
eart

an
d
lu
n
g
d
iseases,ch

ro
n
ic
w
o
u
n
d
s,

d
iab

etes,
can

cer,
an
d
stro

k
e.
C
h
ro
n
ic

illn
ess

w
as

u
sed

in
12

stu
d
ies

w
ith

o
u
t
an
y
d
e

n
itio

n
o
f
th
e
sp
eci


c
d
isease.

O
th
er

co
n
d
itio

n
s
w
ere,fo

r
exam

p
le,in

fectio
u
s
d
iseases,sp

in
alco

rd
in
ju
ries,

an
d
en
d
-o
f-life

care.
A
n
u
m
b
er

o
f
stu

d
ies

in
clu

d
ed

d
id

n
o
t
sp
ecify

th
e
d
iagn

o
ses

(F
igu

re
3).

4
.2.

Speci

c
R
esu

lts.
�

e
sp
eci


c
resu

lts
d
escrib

e
h
o
w

IC
T

w
as

u
sed

fo
r
co
m
m
u
n
icatio

n
in

h
o
m
e
care

an
d

b
en
e

ts

T
a
b
le

2:N
u
m
b
er

o
f
stu

d
ies

p
er

co
u
n
try.

C
o
u
n
try

N
u
m
b
er

o
f
stu

d
ies

U
SA

62

U
K

12

Sw
ed
en

7

Italy
5

C
an
ad
a

4

C
h
in
a

2

Jap
an

2

A
u
stralia

1

A
u
stria

1

B
elgiu

m
1

D
en
m
ark

1

F
in
lan

d
1

G
erm

an
y

1

N
eth

erlan
d
s

1

N
o
rw

ay
1

P
o
lan

d
1

S
o
u
th

K
o
rea

1

D
en
m
ark

/N
o
rw

ay
1

U
K
/G

erm
an
y/N

eth
erlan

d
s

1

U
SA

/N
eth

erlan
d
s

1

T
o
talo

f
stu

d
ies

10
7

T
a
b
le

3:N
u
m
b
er

o
f
stu

d
ies

p
er

term
in
o
lo
g
y.

T
erm

in
o
lo
g
y

N
u
m
b
er

o
f
stu

d
ies

T
eleh

ealth
32

T
elem

ed
icin

e
27

T
ech

n
o
lo
g
y
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T
elecare
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T
/IT
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n
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g
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T
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u
rsin

g
4

e-H
ealth

3

T
eleh

ealth
care

3

T
elereh

ab
ilitatio

n
2

e-reh
ab
ilitatio

n
1

T
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ce
1

T
o
talo

f
stu

d
ies

10
7

an
d
d
raw

b
ack

s
w
ith

in
th
e
u
se

o
f
IC
T

in
h
o
m
e
care.

�
e

resu
lts

are
su
m
m
arized

in
th
e
fo
llo

w
in
g
m
ain

areas:
typ

e
o
f
tech

n
o
lo
g
y,

co
m
m
u
n
icatio

n
s
b
etw

een
p
articip

an
ts,

an
d

b
en
e

ts
an
d
d
raw

b
ack

s
o
f
th
e
u
se

o
f
IC
T
.

4
.2.1.

T
ypes

of
T
ech

n
ology.

�
ree



eld

s
o
f
ap
p
licatio

n
s
w
ere

fo
u
n
d
to

b
e
p
ro
m
in
en
t
in

th
e
u
se

o
f
IC
T
in

h
o
m
ecare:vid

eo
tech

n
o
lo
g
y,text

m
essages

an
d
h
ealth

m
o
n
ito

rin
g.A

n
im

p
o
r-

tan
t
resu

lt
w
as

th
at
a
m
ix
o
f
m
o
re

th
an

o
n
e
IC
T
ap
p
licatio

n
s

w
as

u
sed

in
several

stu
d
ies
(�
=
31).

A
sm

all
n
u
m
b
er

o
f
stu

d
ies

in
clu

d
ed

all
typ

es
o
f
IC
T
ap
p
licatio

n
s
ab
o
ve.

In
so
m
e
o
f
th
e
stu

d
ies,

a
m
ix

o
f
text

an
d
p
ictu

res
an
d
/o
r
au
d
io

w
as

u
sed

.
In

a
few

stu
d
ies

d
igital

im
ages

w
ere

u
sed

.
S
o
m
e
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D
isease d

iagn
o

sis

F
ig
u
r
e
3:N

u
m
b
er

o
f
stu

d
ies

p
er

d
isease

d
iagn

o
sis.

stu
d
ies

d
id

n
o
t
sp
ecify

th
e
u
sed

IC
T
ap
p
licatio

n
( T
ab
le
4
).

V
id
eo

T
ech

n
ology.

�
e
m
o
st
freq

u
en
tly

u
sed

typ
e
o
f
tech

n
o
l-

o
g
y
w
as

vid
eo

tech
n
o
lo
g
y
(�
=
53);

th
e
n
u
m
b
er

in
clu

d
es

stu
d
ies

u
sin

g
m
o
re

th
an

o
n
e
IC
T
ap
p
licatio

n
.
In

several
o
f

th
o
se

stu
d
ies(�
=
31),

th
e
m
ain

fo
cu
s
o
f
th
e
in
terven

tio
n

w
as

th
e
u
se

o
f
vid

eo
p
h
o
n
es

o
r
vid

eo
co
n
feren

cin
g.

A
n
o
th
er

u
se

o
f
vid

eo
tech

n
o
lo
g
y
w
as

to
co
m
p
lem

en
t
p
atien

t
h
ealth

m
o
n
ito

rin
g
(�
=
22).

It
is

n
o
tab

le
th
at

w
eb
-b
ased

vid
eo

co
n
feren

cin
g
w
as

u
sed

o
n
ly

in
a
sm

all
n
u
m
b
er

o
f
stu

d
ies

(�
=
3).

In
all

stu
d
ies

in
vo
lvin

g
p
aren

ts
o
f
ch
ild

ren
w
ith

ch
ro
n
icle

illn
ess,vid

eo
tech

n
o
lo
g
y
w
as
u
sed

to
co
m
m
u
n
icate.

V
id
eo

tech
n
o
lo
g
y
w
as

u
sed

w
ith

d
i�
eren

t
typ

es
o
f
ap
p
li-

catio
n
s.
E
xam

p
les

o
f
u
se

w
ere

gu
id
in
g
p
atien

ts
in

th
eir

u
se

o
f
m
ed
ical

eq
u
ip
m
en
t
an
d

to
im

p
ro
ve

self-m
an
agem

en
t,

via
vid

eo
-b
ased

h
o
m
e
telecare

services.
A
n
o
th
er

u
se

w
as

telead
vice

given
b
y
clin

icaln
u
rse

sp
ecialists

in
d
i�
eren

t
areas

to
co
m
m
u
n
ity

n
u
rses.

V
id
eo
co
n
feren

cin
g
w
as

u
sed

b
etw

een
p
atien

ts/fam
ily

m
em

b
ers

an
d
h
ealth

care
p
erso

n
n
el
fo
r
ed
u
-

catio
n
an
d
p
sych

o
so
cial

o
r
em

o
tio

n
al
su
p
p
o
rt.

A
n
o
th
er

w
ay

to
u
se

vid
eo
co
n
feren

cin
g
w
as

to
en
ab
le
in
teractio

n
s
b
etw

een
p
atien

ts
an
d
n
u
rses.

C
o
n
su
ltatio

n
via

vid
eo
co
n
feren

cin
g
in

th
e
p
atien

t’s
h
o
m
e
w
as

u
sed

in
stead

o
f
visits

to
th
e
h
o
s-

p
ital,

w
h
ich

en
ab
led

access
to

exp
erts

to
a
greater

exten
t.

V
irtu

al
n
u
rse

visits
a�

er,
fo
r
exam

p
le,

d
isch

arge
fro

m
th
e

h
o
sp
ital,w

ere
o
�
ered

to
b
o
th

p
atien

ts
an
d
fam

ily
m
em

b
ers.

T
ext

M
essages.A

s
sh
o
w
n
in
m
an
y
stu

d
ies(�
=
30),a

co
m
m
o
n

w
ay

o
f
co
m
m
u
n
icatin

g
w
as

via
text

m
essages.

F
o
r
sen

d
in
g

text
m
essages,

w
eb
sites

o
r
w
eb
-b
ased

p
ro
gram

s
w
ere

u
sed

in
so
m
e
stu

d
ies
(�
=
10).

H
an
d
h
eld

p
latfo

rm
s,

su
ch

as
m
o
b
ile

p
h
o
n
es,

lap
to
p
co
m
p
u
ters,

o
r
text

telep
h
o
n
es,

w
ere

u
sed

b
y
p
atien

ts
to

b
o
th

sen
d
an
d
receive

in
fo
rm

atio
n
as

w
ell

as
to

co
m
m
u
n
icate(�

=
12).

In
o
th
er

stu
d
ies(�
=
8),

m
o
b
ile

p
h
o
n
es
o
r
h
an
d
h
eld

eq
u
ip
m
en
t
w
as

u
sed

to
sen

d
text

m
essages.
F
o
r
exam

p
le,

text
m
essages

w
ere

u
sed

fo
r
sen

d
in
g
m
es-

sages
to

p
atien

ts
w
ith

self-care
ad
vice

as
a
resp

o
n
se

to
sym

p
-

to
m
s
an
d
test
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lts

th
ey

h
ad

rep
o
rted

.
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n
o
th
er
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a
b
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s
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b
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p
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n
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p
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igitalim

ages
3

N
o
t
sp
eci


ed
typ

e
o
f

tech
n
o
lo
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d
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p
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ro
m
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d
ed

stu
d
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T
o
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n
u
m
b
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o
f
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d
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g
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f
tech

n
o
lo
g
y.
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n
u
m
b
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clu

d
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stu
d
ies

u
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g
m
o
re
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an
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n
e
typ
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o
f
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n
o
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g
y.
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In
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d
ed
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h
ealth

m
o
n
ito

rin
g.

text
m
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w
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b
y
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n
ic
d
iary
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r
h
o
m
e
m
o
n
ito

rin
g

to
im

p
ro
ve

co
m
m
u
n
icatio

n
b
etw

een
p
atien

ts
an
d
h
ealth

care
p
ro
fessio

n
als.A

n
electro

n
ic
m
essagin

g
p
ro
gram

m
e
via

co
m
-

p
u
ters

an
d
m
o
b
ile

p
h
o
n
es

o
r
e-m

ailan
d
vid

eo
m
ailm

essages
w
as

u
sed

,en
ab
lin

g
n
u
rses

an
d
p
atien

ts
to

exch
an
ge

m
essages

to
an
d
fro

m
an
y
w
h
ere.V

ia
a
sym

p
to
m

m
an
agem

en
t
system

,
p
atien

ts
can

receive
m
essages

in
th
eir

d
aily

m
an
agem

en
t
o
f

sym
p
to
m
s.

H
ealth

M
on
itorin

g.
A
b
o
u
t
h
alf

o
f
th
e
to
tal

stu
d
ies(�
=
52)

in
clu

d
ed

h
ealth

m
o
n
ito

rin
g
,
fo
cu
sin

g
o
n
p
atien

ts
w
h
o
sen

t
h
ealth

d
ata

to
b
e
an
alyzed

b
y
h
ealth

care
p
ro
fessio

n
als.

In
m
o
st
o
f
th
e
stu

d
ies

th
at
lo
o
k
ed

at
m
o
n
ito

rin
g
p
atien

t
h
ealth

,
textm

essagin
g
o
r
vid

eo
tech

n
o
lo
g
y
w
as
u
sed

to
co
m
m
u
n
icate

th
e
d
ata
(�
=
35).

O
th
er

fo
rm

s
o
f
co
m
m
u
n
icatio

n
w
ere

also
u
sed

,
in
clu

d
in
g
th
e
telep

h
o
n
e(�
=
17).

H
ealth

B
u
d
d
y,

w
as

th
e
m
o
st
co
m
m
o
n
ly
u
sed

d
evice

fo
r
m
o
n
ito

rin
g
p
atien

t
h
ealth(�

=
8).H

ealth
B
u
d
d
y,a

system
th
at
co
n
n
ects

p
atien

ts
in

th
eir

h
o
m
es

w
ith

care
p
ro
vid

ers,
is

a
teleh

ealth
d
evice

th
at
co
llects

an
d
tran

sm
its

d
isease

m
an
agem

en
t
in
fo
rm

atio
n

ab
o
u
t
a
p
atien

t’s
co
n
d
itio

n
in
clu

d
in
g
vital

sign
s,
sym

p
to
m
s,

an
d
b
eh
avio

rs.
T
yp
es

o
f
p
atien

t
h
ealth

d
ata

co
llected

fro
m

h
ealth

m
o
n
ito

rin
g
system

s
in

real
tim

e
w
ere,

fo
r
exam

p
le,

w
eigh

t,b
lo
o
d
p
ressu

re,h
eart

rate,an
d
p
u
lse.

4
.2.2.

C
om

m
u
n
ication

betw
een

P
articipan

ts.
D
i�
eren

t
typ

es
o
f
co
m
m
u
n
icatio

n
via

IC
T

w
ere

d
escrib

ed
as

b
ein

g
u
sed

b
etw

een
p
articip

an
ts,

w
h
o
w
ere

typ
ically

n
u
rses,

h
ealth

care
p
ro
fessio

n
als,p

atien
ts,o

r
fam

ily
m
em

b
ers.�

e
m
o
stfreq

u
en
t

lin
e
o
f
co
m
m
u
n
icatio

n
in

th
e
stu

d
ies

w
as

b
etw

een
p
atien

ts
an
d
n
u
rses

o
r
o
th
er

h
ealth

care
p
ro
fessio

n
als.

IC
T
w
as

u
sed

m
o
st
fo
r
co
m
m
u
n
icatio

n
b
etw

een
n
u
rses

an
d
p
atien

ts.In
24

stu
d
ies,

th
e
p
atien

t
w
as

n
o
t
th
e
fo
cu
s
fo
r
co
m
m
u
n
icatio

n
.

In
stead

,
it
w
as

co
m
m
o
n
fo
r
th
e
tech

n
o
lo
g
y
to

b
e
u
sed

fo
r

co
m
m
u
n
icatio

n
w
ith

fam
ily

m
em

b
ers.

In


ve

o
f
th
e
stu

d
ies

w
ith

a
fo
cu
s
o
n
fam

ily
m
em

b
ers,

th
e
IC
T

w
as

d
evelo

p
ed

fo
r
h
ealth

care
p
erso

n
n
el
givin

g
su
p
p
o
rt
to

p
aren

ts.
In

so
m
e

stu
d
ies,

th
e
co
m
m
u
n
icatio

n
w
as

m
erely

b
etw

een
h
ealth

care
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b
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etw

een
h
ealth

care
p
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fessio

n
als

10

T
o
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f
stu
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ies

10
7

p
ro
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n
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an
d
n
eith

er
p
atien

ts
n
o
r
fam

ily
m
em
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ers
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p
art

o
f
th
e
co
m
m
u
n
icatio

n
.
�

e
review

sh
o
w
s
th
at

p
eo
p
le

livin
g
w
ith

illn
esses

at
h
o
m
e
an
d
h
ealth

care
p
ro
fessio

n
als

gave
p
o
sitive

resp
o
n
ses

fro
m

u
sin

g
d
i�
eren

t
IC
T
ap
p
licatio

n
s

fo
r
h
ealth

care
in

co
m
m
u
n
icatio

n
w
ith

each
o
th
er

( T
ab
le
5).

4
.3.

B
en
e

ts

an
d
D
raw

backs
w
ith

th
e
U
se

of
IC
T
in

H
om

e
C
are.

R
esu

lts
o
f
th
e
in
clu

d
ed

stu
d
ies

w
ere

p
red

o
m
in
ated

b
y

p
o
sitive

resp
o
n
ses

fro
m

th
e
u
se

o
f
d
i�
eren

t
IC
T
ap
p
licatio

n
s

in
h
o
m
e
care

fro
m

b
o
th

p
eo
p
le
livin

g
w
ith

ch
ro
n
ic
illn

esses
an
d
h
ealth

care
p
ro
fessio

n
als.F

o
r
exam

p
le,h

ealth
care

p
ro
fes-

sio
n
als’

o
p
in
io
n
s
w
ere

th
at

th
eir

w
o
rk

w
as

facilitated
.
M
o
st

stu
d
ies

sh
o
w
th
atco

m
m
u
n
icatio

n
b
etw

een
h
ealth

care
p
ro
fes-

sio
n
als

an
d
p
atien

ts
livin

g
at

h
o
m
e
w
as

im
p
ro
ved

b
y
u
sin

g
vario

u
s
IC
T

ap
p
licatio

n
s,
as

im
p
ro
vem

en
t
in

m
an
agem

en
t

o
f
sym

p
to
m
s
in

d
aily

life.
It
w
as

revealed
th
at

vario
u
s
IC
T

ap
p
licatio

n
s
can

b
e
ad
van

tageo
u
s
to

u
se

in
fo
llo

w
-u
p
care

o
f

p
atien

ts
ath

o
m
e.A

n
o
th
er
b
en
e

to
fu
sin

g
IC
T
ap
p
licatio

n
s
in

h
o
m
e
care

w
as
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u
n
d
to

b
e
an
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p
ro
ved
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ility.R

esu
lts
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m

stu
d
ies

sh
o
w
th
at
u
sin

g
IC
T
in
co
m
m
u
n
icatio

n
in
h
o
m
e

care
can

b
e
co
st
savin

g
b
u
t
also

th
e
o
p
p
o
site.

H
o
w
ever,

th
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u
se
o
f
IC
T
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o
t
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-face
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u
n
ter
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u
t
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b
e

u
sed
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co
m
p
lem

en
t.
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b
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T
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p
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m
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th
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d
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w
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T
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b
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Table 6: Overview of studies (� = 107) included, interventions, and main results.

Studies Intervention Main results

Agrell et al. [28]
Chronically ill patients could use medical equipment in their homes
guided by nurses via video-based home telecare services.

Participants were either very satis
ed or somewhat satis
ed with services they
had received. All except one were willing to receive home telecare services in
the future. �e presence of telecare equipment in the home implied
24-hour-a-day access to a nurse. Some of the participants felt uncomfortable
disclosing intimate information during televisits and others lamented the
reduced amount of time nurses spent “socializing” as compared to in-person
visits.

Ameen et al. [29]

Patients in an experimental and control group had their ulcers
photographed before and a�er the intervention. During the
intervention period, an experienced clinical nurse specialist in tissue
viability gave expert teleadvice to the community nurse.

Statistically signi
cant improvements were observed for the experimental
group in the areas of dressings and management. Teleadvice can be of great
bene
t to community nurses in enhancing their knowledge in the practice of
leg ulcer care. Provision of teleadvice can signi
cantly improve nurses’
knowledge in the care of leg ulcers. Teleadvice has implications for more
e�cient use of human resources and cost e�ectiveness in wound care.

Arnaert and Delesie
[30]

Real-time interpersonal communication was used between elderly
patients and nurses. Tele-nurses delivered psychosocial support and
educational interventions based on three principles: contact and
communication, safety and protection, and care mediation.

Telecare is an alternative care model that could be integrated into existing
homecare services to provide older people with integrated health services.

Arnaert et al. [31]
Video telephones (videophones) were used for exploring attitudes of
older adults with depressive symptoms in their homes.

Participants’ preattitudes were dependent on their active or passive role in the
learning process of the new technology. �eir postattitudes were classi
ed as
ambivalent or positive. Two participants who had a positive attitude toward
the videophones expressed a positive behavior use.

Artinian et al. [32]

Patients participated in nurse-managed home tele-monitoring plus
usual care or in nurse-managed, community-based monitoring plus
usual care. Each week during the study period, patients received
telephone counseling about lifestyle modi
cations. A specially trained
registered nurse delivered the interventions. Each participant
received an electronic home BPLink monitor and BP monitoring
services. �e BPLink monitor is a system that enables persons to
monitor blood pressure and heart rate at home and send readings to
the investigator and to their primary care provider by telephone
without the use of a computer

Participants in the home tele-monitoring and community-based monitoring
groups had clinically and statistically signi
cant reductions in both systolic
blood pressure and diastolic blood pressure during a 3-month monitoring
period as compared with the participants in the usual care group.

Baer et al. [33]

Wounds were photographed by a homecare nurse using a digital
camera, and the images were transmitted to a server from the nurse’s
o�ce, together with patient details. �e homecare nurse graded the
wounds and suggested a treatment plan. Subsequently, a specialist
wound care nurse also graded them and suggested a treatment plan,
using the data stored on the web server, Home Telehealth
Consultation System.

�e results were encouraging and suggest that web-based communication can
improve the quality of care for patients with leg wounds and can reduce costs.

Barnason et al. [34]

E�ect of a home communication intervention (HCI) to augment
home healthcare (HHC) on functioning and recovery outcomes of
elderly patients undergoing coronary artery bypass gra�. �e
experimental group in this study received HCI using a technology
device called the Health Buddy. �e Health Buddy device is a small,
simple communication device, approximately 6 × 9 inches, with an
illuminated screen and four large buttons for the patient to use to
interact with messages viewed on the screen.

HCI subjects, compared with the HHC group only, had a signi
cantly higher
adjusted mean general health functioning score. �ere were signi
cant time
e�ects on physical, role-physical, and mental health functioning, indicating
that both groups improved over time. �e groups reported similar
postoperative problems; however, the control group had more emergency
department visits than the HCI group.
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Table 6: Continued.

Studies Intervention Main results

Barnason et al. [35]

�e home communication intervention (HCI) was delivered to
coronary artery bypass gra� patients with ischemic heart failure,
using a device called the Health Buddy. �is small device attaches to
the patient’s telephone as a means of communication and provides
healthcare professionals with assessment of patient symptoms (e.g.,
fatigue or sleep problems) and strategies to manage reported
symptoms.

Findings demonstrate promise for the potential usefulness of a targeted
intervention for a vulnerable subsample of coronary artery bypass gra�
patients during the early recovery period. Furthermore, the uniqueness of the
telehealth device used provided clinicians with another potential option for
maintaining contact with high-risk patients. Self-e�cacy is a key component
to self-care and disease management.

Benatar et al. [36]

Care was delivered by the homenurse visit or the nurse
telemanagement method. In the latter, patients used trans-telephonic
home monitoring devices to measure their weight, blood pressure,
heart rate, and oxygen saturation. �ese data were transmitted daily
to a secure Internet site. An advanced practice nurse worked
collaboratively with a cardiologist and subsequently treated patients
via telephone.

�e results demonstrate signi
cant improvements in outcomes and quality of
care for patients with severe heart failure using aggressive remote
tele-monitoring versus traditional homenurse visits. �e data provide
evidence that the introduction of current state-of-the-art computerized
technologies allows rapid and accurate monitoring of patients with severe
heart failure. �e combination of these technologies and heart failure
management by an advanced-practice nurse under the guidance of a
cardiologist is cost e�ective and leads to improved outcomes and care.

Bendixen et al. [37]

�e e�ects on healthcare costs of a Veterans Administration
telerehabilitation programme were examined. LAMP (Low Activities
of Daily Living (ADL) Monitoring Programme) is based on a
rehabilitative model of care. LAMP patients received adaptive
equipment and environmental modi
cations, which focused on
self-care and safety within the home. LAMP care coordinators
remotely monitored their patients’ vital signs and provided education
and self-management strategies for decreasing the e�ects of chronic
illnesses and functional decline.

No signi
cant di�erences were detected in postenrollment costs between
LAMP and the matched comparison group. For LAMP patients, the provision
of adaptive equipment and environmental modi
cations, plus intensive
in-home monitoring, led to increases in clinic visits a�er intervention with
decreases in hospital and nursing home stays.

Bohnenkamp et al.
[38]

A�er discharge from the hospital, cancer patients with new ostomies
were assigned to one of two groups: home health visits only or home
health plus telenursing contact. �e home health group received
home health visitations by a nurse who continued evaluations and
education according to current management protocols.

�e telenursing group was more satis
ed with care a�er discharge from the
hospital and required fewer pouch changes, so care was less expensive because
of the decreased number of pouches used. �e telenursing patient group
believed that the ostomy nurse understood their problems better than the
home health nurse did, and they were more comfortable with information
provided by the ostomy nurse. �e telenursing group received care from nurse
specialists who were able to individualize patient care, decrease cost, and
improve patient satisfaction.

Bowles and Dansky
[39]

Nurses in a large, urban homecare agency used televideo technology
to improve the self-management of diabetes for older adults who were
admitted for skilled home care.

Telehomecare is a new teaching and monitoring tool that helps patients
improve their knowledge and self-management of diabetes. Telehomecare
visits are e�ective for reinforcing patient education and achieve signi
cant
improvements in self-management. Patients in the video group received more
contact with their nurses in person and via video visits versus in-person visits.
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Table 6: Continued.

Studies Intervention Main results

Bowles et al. [40]

E�ects of evidence-based disease management guidelines were
delivered to patients with heart failure and diabetes using three
di�erent modalities: in-person visits alone (control), in-person visits
and a telephone intervention (telephone), and in-person visits and
tele-monitoring (tele-monitoring). �ree di�erent kinds of telehealth
monitors were used. Two monitors provided physiological
monitoring, with a blood pressure cu�, bodyweight scale, glucometer,
and pulse oximeter. �e third monitor provided these in addition to a
digital stethoscope and videoconferencing. �e telehealth
information was transmitted to the agency where it was monitored
daily by the nurses. Nurses assessed physical and emotional status,
reviewed medications, and instructed the patients on self-care and
disease management.

�ere was no di�erence between the groups in the primary outcome
(rehospitalization), although there was a trend toward increased hospital
readmissions in the telephone patients versus control. Having heart failure
and receiving more in-person visits were signi
cantly related to readmission
and time to readmission. However, the di�erences between the three groups
were nonsigni
cant. �ere was a trend for increased risk of readmission for
the telephone group and for readmission sooner. Patient rehospitalization and
emergency department visit rates were lower than the national average,
making it di�cult to detect a di�erence between groups.

Brennan et al. [41]

Nursing practice capitalizes on a web-based resource (HeartCareII) to
support patient self-management, symptom interpretation, and
self-monitoring. Research sta� provided computers and technical
assistance; visiting nurses trained
patients in the components of the HeartCareII website most relevant
to their care needs.

�e duration of visiting nurse association (VNA) service and use of
HeartCareII resources vary across patients and nurses.

Buckley et al. [42]

Remote monitoring equipment and a video-phone operating over a
standard telephone line were installed in the homes of patients with
diabetes, and they were trained in their use and operation. Residents
performed daily monitoring of blood pressure and/or blood glucose
using the equipment. �e residents received weekly video visits from
the nurse educators.

�e results demonstrated a trend in reduction of HbA1c for the residents with
diabetes, but there was no signi
cant improvement in HbA1c, blood glucose,
or blood pressure measurement. Knowledge of diabetes and hypertension,
self-e�cacy, and perception of telehealth signi
cantly increased following the
protocol.

Buckley et al. [43]

�e wound, ostomy, and continence (WOC) nurse 
rst completed a
wound assessment and recommendation form based on a verbal
report from the homecare nurse then accessed digital images of the
wounds and made any indicated modi
cations to the original
assessment and management plan, providing a rationale for any
changes. Comparisons were made between the assessment completed
by the homecare nurse and the WOC nurse’s assessment and between
the WOC nurse’s assessment and recommendations based only on a
verbal report, and his or her assessment and recommendations based
on the combination of a verbal report and a digital photograph.

�ere was a high percentage of agreement between the wound assessments
completed by the homecare nurse and those completed by the WOC nurse;
areas of disagreement o�en impacted the overall assessment. WOC nurses
who provide remote nurse-to-nurse consultations without directly visualizing
the patients’ wounds through digital images are at risk for under- or
overtreating patients’ wounds. Digital images also provide an opportunity for
the WOC nurse to mentor homecare nurses in wound assessment and care.

Buckley et al. [44]

�e telehealth nurse scheduled a series of two initial home visits to
stroke patients at home and follow-up weekly telehealth visits with
each caregiver over a six-week period. �e telehealth equipment was
installed in the patient’s home.

Major factors related to the receptiveness of telehealth were the timing of
when it was o�ered a�er discharge and the level of caregiver burden.
Caregivers expressed the opinion that the option of using telehealth should be
introduced at the time of the stroke survivors’ discharge, when they were
trying to cope with new needs and responsibilities. �e majority of caregivers
who had elected to use the telehealth reported having a moderate level of
patient dependence upon them and a low-to-moderate level of burden was
consistent with the caregivers’ comments of needing additional support
o�ered by telehealth and of being moderately comfortable with and interested
in technology.
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Table 6: Continued.

Studies Intervention Main results

Cardozo and
Steinberg [45]

Recently discharged older patients received a nurse visit up to 3
times/week and home telemedicine monitoring on a daily basis. �e
telemedicine component used remote monitoring to assess the
patient’s health status. It had the capability to monitor respiratory
rate, blood pressure, pulse oximetry, and patient weight and
continually graph and update the electronic patient record. �ese data
were available to the healthcare team and allowed them to improve
care coordination and provide proactive and individualized
management. It also included the Health Buddy appliance that
provided important patient health education and self-regulating
disease management information.

A majority of patients showed improved quality of health perception, better
disease understanding, and high satisfaction rates with telemedicine. A
home-based, case-managed telemedicine care system is cost-e�ective and
improves health outcomes in older patients who are at risk from deteriorating
health and further deconditioning as a consequence of repeated hospital
admissions. Telemedicine is well accepted by the elderly as a complementary
modality of care.

Chae et al. [46]

In home health services (HHS) for elderly patients, a telemedicine
system with a 33-kbs narrow-band approach to determine the
e�ectiveness in providing quality services was implemented and
evaluated. A computer-based patient record was also developed to
view a patient summary and to document encounters at the patient’s
home.

Telemedicine was e�ective in terms of reducing the number of clinic visits and
achieving patient satisfaction; 72% of patients were satis
ed with
telemedicine, but patient location showed a signi
cant di�erence for patient
satisfaction. Patients in their homes were more satis
ed than patients in
nursing homes. Of four types of services provided, medical consultation was
the most highly satisfactory service with telemedicine, followed by physical
therapy. Although the satisfaction scores did not indicate a signi
cant
di�erence in the system characteristics, the quality of verbal communication
appeared to be a more important factor in in�uencing patient satisfaction
than set-up time or quality of image. �is approach enabled a physician to
accurately assess elderly patients in their homes or nursing homes and to treat
them with the help of a home-visiting nurse.

Chambers and
Connor [47]

An interactive so�ware programme was designed to provide family
caregivers with information, advice, and psychological support by
way of feedback of their coping capacity. �e multimedia programme
consists of an information-based package that provides caregivers
with advice on health promotion and relaxation and o�ers them a
range of coping strategies (e.g., positive self-talk, assertiveness
training, and relaxation tapes and videos). �e programme also
includes a caregiver’s self-assessment instrument, designed to provide
both family and professional caregivers with information to assess
how family caregivers are coping with their caregiving roles.

�e programme is useful to caregivers and of high quality and e�cient in
relation to utility and usability. �e programme was highly rated in terms of
global usability and its 
ve component scales of attractiveness, controllability,
e�ciency, helpfulness, and learnability. �is illustrates that the programme is
visually pleasant, easily understood, responds quickly, and corresponds with
user’s expectations. Users felt there was room for improvement in the
navigation of the programme.

Chambers and
Connor [48]

�e interactive application consisted of an information-based
package that provided caregivers with advice on the promotion of
psychological health, including relaxation and other coping strategies.
�e so�ware application also included a caregiver self-assessment
instrument, designed to provide both family and professional
caregivers with information to assess how family caregivers were
coping with their caregiving role.

�e 
ndings evidenced that the majority of users found the so�ware to be
usable and informative. Some areas were highlighted for improvement in the
navigation of the so�ware.
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Studies Intervention Main results

Chang et al. [49]
Telehealth and telephone communication technologies were used by
nurse practitioners to provide individualized diabetes care
management and to have similar e�ects on glycemic control.

�e number of days of participation in the programme was greater for the
telehealth group than the group receiving the telephonic intervention, but this
di�erence was not statistically signi
cant. Approximately 75% of the patients
worked with nurse practitioners and had reached individualized glycemic
goals at disenrollment. Among these patients, those receiving the telehealth
intervention had a 3.1% reduction in HbA1c, and those receiving the
telephone intervention had a 2.7% reduction in HbA1c, over a mean period of
204 days. A�er disenrollment, HbA1c increased slightly, suggesting that
veterans need continuous individualized care, in addition to routine followup,
to manage their diabetes.

Cleland et al. [50]

Patients with a recent admission for heart failure and le� ventricular
ejection fraction were assigned randomly to home tele-monitoring,
nurse telephone support, or usual care. Home tele-monitoring
consisted of twice-daily patient self-measurement of weight, blood
pressure, heart rate, and rhythm with automated devices linked to a
cardiology center. �e nurse telephone support (NTS) consisted of
specialist nurses who were available to patients by telephone. Primary
care physicians delivered usual care.

During 240 days of followup, 19.5%, 15.9%, and 12.7% of days were lost as the
result of death or hospitalization for usual care, nurse telephone support, and
home tele-monitoring, respectively (no signi
cant di�erence). �e number of
admissions and mortality were similar among patients randomly assigned to
nurse telephone support or home tele-monitoring, but the mean duration of
admissions was reduced by 6 days with home tele-monitoring. Patients
randomly assigned to receive usual care had higher one-year mortality than
patients assigned to receive nurse telephone support or home tele-monitoring.
Further investigation and re
nement of the application of home
tele-monitoring are warranted because it may play a valuable role in the
management of selected patients with heart failure. Although many patients
were elderly, their acceptance and ability to cope with the home
tele-monitoring technology were high. Few patients asked for the equipment
to be removed or failed to comply with daily measurements. Good or very
good satisfaction with home tele-monitoring was reported by 96% of patients.
Improved access to care, either by nurses or by tele-monitoring, appeared to
lead to an increase in patient contacts.

Clemensen et al. [51]

Video consultations in the home of the patient were introduced. �e
video consultation setup constitutes a new organisational way of
working, described as “a new triangle” based on immediate
interindividual cooperation and teamwork. In the triangle,
competences were combined, which led to a more holistic treatment
and a more active patient role.

Competences were combined, which led to a more holistic treatment and a
more active patient role. A spreading of knowledge among all participants was
seen, resulting in an upgrading of the competences of the visiting nurse
especially. �e introduction of a real-time, online link between hospital and
home constitutes the basis for simultaneous communication between all
participants, resulting in a “witnessing” situation potentially securing or even
enhancing quality of treatment.

Dang et al. [52]

A programme called telephone-linked care for dementia was
conducted. �is programme o�ered access to resources, as in the
REACH trial and also provided caregiver education and periodic
monitoring questionnaires using a screen-phone. �e intervention
was delivered via a CTIS screenphone. �e system allowed users to
make and receive calls and messages.

�e respondents were more satis
ed with the care coordination aspect of the
programme than the education or the monitoring. �e project suggests that
care coordination aided by screen-phones may be a useful model for caregiver
support in a managed care setting.
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Dansky and Vasey
[53]

Patients with heart failure received the Health Buddy and used it for
the duration of home health services. �e Health Buddy was
programmed to ask patients questions related to heart failure
including symptoms, self-care practices, and medication compliance.
During the formal episode of care, all patients received standard care.

Patients who continued using telehealth beyond the formal episode of care
showed greater improvements in respiratory status and activities of daily
living. None of the patients who used telehealth during this stage had any
hospitalizations or emergency department events, while 28.3% of the control
group patients required hospitalization and 26.1% had at least one emergency
department visit. Telehealth patients were more likely to report that they
measured their weights daily and more likely to report an increase in diuretic
dose following sudden weight gain, ankle swelling, or shortness of breath.

Dansky et al. [54]

“Telehomecare” is a telephone-based communication system with
medical peripherals that is used in the home setting. Patients use the
medical devices to assess their health status and transmit the data to
clinicians for review and action. Nurses and other clinicians use the
data to monitor patients’ health and teach patients and their
caregivers self-management behaviours. Measurement and
transmission of blood pressure, temperature, weight, blood glucose
levels, and pulse oximetry are possible. �e one-way systems are used
independently by the patient and are typically programmed to be
used every day at a predetermined time. If the nurse who checks the
transmitted data observes abnormal values, he or she may call the
patient or the homecare nurse for further information or
intervention. �e two-way system adds a video camera and digital
stethoscope to the monitoring device, permitting two-way
synchronous interaction between nurse and patient.

Patients in the telehomecare group had a lower probability of hospitalizations
and emergency department visits than did patients in the control group.
Di�erences were statistically signi
cant at 60 days but not at 120 days. Results
show a greater reduction in symptoms for patients using telehomecare
compared to control patients. �e technology enables frequent monitoring of
clinical indices and permits the home health care nurse to detect changes in
cardiac status and intervene when necessary.

Dansky et al. [55]

Telehealth, a clinical information system that transmits data over
ordinary telephone lines, was used by individuals in their homes to
communicate electronically with healthcare providers. �is study
investigated the in�uence of telehealth on self-management of heart
failure in a sample of older adults.

Con
dence is a predictor of self-management behaviors. Patients using a
video-based telehealth system showed the greatest gain in con
dence levels
with time. Managers and policy makers responsible for creating and funding
programmes that support the use of health-information technologies by older
adults can bene
t from these results.

Dansky et al. [56]

�e home health agency used a telehomecare model as a complement
to traditional home visits. �e system connects a central station with
patients’ units over ordinary telephone lines using an internal modem.
�e central station combines a windows-based PC with a touch-tone
telephone to deliver full-color video and telephone-quality audio.

Telehomecare is highly structured and moderately complex. Nurses begin
with simple tasks and move to more complex activities. �e patient and the
family are clearly the focus of telehomecare intervention.

Darkins et al. [57]

�e Veterans Health Administration introduced a national home
telehealth programme, Care Coordination/Home Telehealth (CCHT).
Its purpose was to coordinate the care of veteran patients with chronic
conditions and avoid their unnecessary admission to long-term
institutional care. A�er a patient is enrolled in the programme, the
care coordinator selects the appropriate home telehealth technology,
gives the required training to the patient and caregiver, reviews
telehealth monitoring data, and provides active care or case
management (including communication with the patient’s physician).

Routine analysis of data obtained for quality and performance purposes shows
the bene
ts of a 25% reduction in number of bed days of care, a 19% reduction
in the number of hospital admissions, and a mean satisfaction score rating of
86% a�er enrollment in the programme. �e cost of Care
Coordination/Home Telehealth is less than the other noninstitutional care
programmes and nursing-home care. �e Veterans Health Administration
experience is that an enterprise-wide home telehealth implementation is an
appropriate and cost-e�ective way of managing chronic-care patients in both
urban and rural settings.
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de Lusignan et al. [58]

�e use of the programme allowed monitoring of vital signs, such as
pulse, blood pressure, and weight, of patients with chronic heart
failure. Data was then transferred to a tele-monitoring server at a
hospital and could be viewed by clinicians. �e telemedicine group
has the ability to video consult. A comparison was made with a
control group (traditional care).

Compliance with measuring weight, pulse, and BP remained high throughout
the study. �e data collection system and secure web server were reliable. �e
tele-monitoring group complied better with collecting prescriptions for their
cardiac drugs. Video-consulting started with enthusiasm but became less
useful. �ere were no signi
cant di�erences in the quality of life and Chronic
Heart Failure Questionnaire scores between the tele-monitored group and the
controls.

DelliFraine et al. [59]

�e relationship between telemedicine knowledge management
activities and nurses’ perceived e�ciency and e�ectiveness of
telemedicine in home health was investigated. Knowledge
management enhances the processes of care for a variety of services
in di�erent settings, with varying degrees of usage by clinical sta�.
�ese knowledge management activities are intended to facilitate
communication and information exchange between physicians,
nurses, and patients, which in turn enhances patient care delivery.

Results indicate a signi
cant association between combined explicit and tacit
knowledge management activities using telemedicine and perceived e�ciency
and e�ectiveness of telemedicine. Telemedicine knowledge management
activities might have a positive impact on perceived e�ciency and
e�ectiveness of care in home health.

Demiris et al. [60]
Videoconferencing and Internet equipment were used to enable
interactions between patients and nurses. An instrument that
measures perceptions of telehomecare was used.

�ere was no statistically signi
cant change of perception in the control
group. �e experimental group showed an overall, more positive perception of
the system, and the mean score di�erence was higher compared to the control
group. Elderly patients evaluated their telehomecare experience as being
positive, and they felt more comfortable with the technology, believing that
the nurse can understand their medical problems over the television. �e
study suggested that patients tend to become more familiar with and con
dent
in technology a�er participation in a telehomecare system, and the subjects
seemed less concerned about telehomecare violating their privacy. �e initial
fears of some patients, like privacy, seemed to diminish. Some other original
perceptions of telehomecare did not hold a�er exposure to the system.
Patients’ overall impressions of a telehomecare system were more positive
a�er they had experienced it. �ey evaluated this experience as positive and
bene
cial for their own health as well as time saving for the nurses. �ey felt
that a nurse could get a good understanding of their medical problems over
the television and, therefore, accepted the underlying concept of telehomecare.

Elliott et al. [61]

To examine the e�ectiveness of an individualized problem-solving
intervention delivered in videoconferencing sessions with family
caregivers of persons living with a spinal cord injury and possible
contagion e�ects on care recipients. Family caregivers were randomly
assigned to an education-only control group or an intervention group
in which participants received problem-solving training in monthly
videoconference sessions for a year.

Older caregivers were more likely than younger caregivers to remain in the
study. Intent-to-treat analyses projected a signi
cant decrease in depression
among caregivers receiving problem-solving training; e�cacy analyses
indicated this e�ect was pronounced at the sixth-month assessment. Care
recipients of caregivers receiving problem-solving training reported gains in
social functioning over time. Community-based, telehealth interventions may
bene
t family caregivers and their care recipients, but the mechanisms of
these e�ects are unclear.
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Finkelstein et al. [9]

�e study demonstrates that telehomecare linking homebound
patients with their home healthcare nurses over a standard telephone
system provides high-quality, clinically useful, and patient
satisfactory interactions. Virtual visits, consisting of two-way audio
and video interactions between the central site, home health care
nurses, and subjects at home were compared for technical quality and
clinical usefulness by the home health care nurses who performed the
virtual visits.

All subjects were satis
ed with their home health care; satisfaction increased
with an increasing level of telehomecare intervention. Subjects receiving
physiological monitoring and videoconferencing/Internet access in addition
to standard care were most satis
ed with their care. Virtual visits can be
conducted over ordinary telephone systems. Patients can use telehomecare
with moderate levels of training. �ese programmes can provide timely and
quality home health nursing care with virtual visits augmenting traditional
home visits.

Finkelstein et al. [62]

Patient outcomes and cost were compared when home healthcare was
delivered by telemedicine or by traditional means for patients
receiving skilled nursing care at home. A randomized controlled trial
was established using three groups. �e 
rst group received
traditional, skilled nursing care at home. �e second group, the video
intervention group, received traditional, skilled nursing care at home
and virtual visits using videoconferencing technology. �e third
group, the monitoring intervention group, received traditional,
skilled nursing care at home; virtual visits using videoconferencing
technology; and physiologic monitoring for their underlying chronic
condition.

Virtual visits between a skilled home health care nurse and chronically ill
patients at home can improve patient outcomes at lower costs than traditional,
skilled face-to-face home healthcare visits. Subjects who were both monitored
and used videoconferencing had a better ADL rating at discharge than did the
control group.

Forbat et al. [63]
An intervention with utility of a handheld side-e�ect monitoring
system for people receiving chemotherapy in the homecare setting.

People a�ected by cancer were re�ecting on issues such as power and
surveillance in cancer care. While these terms are ordinarily considered to
re�ect negative elements of care, they were used by participants in an
empowering manner. Patients receiving cancer care at home reported positive
perspectives on the use of healthcare technology, thereby subverting the idea
of surveillance as negative. Use of health surveillance technologies, which
enable people to remain in their own homes during treatment, are likely to be
well received.

Gray et al. [64]

An Internet-based telemedicine programme, Baby CareLink, was
designed to reduce the costs of care and to provide enhanced medical,
informational, and emotional support to families of very
low-birthweight infants during and a�er their neonatal intensive care
unit stay. Baby CareLink is a multifaceted telemedicine programme
that incorporates videoconferencing and World Wide Web (WWW)
technologies to enhance interactions among families, sta�, and
community providers.

Families in the CareLink group reported higher overall quality of care and
signi
cantly fewer problems with the overall quality of care received by their
family. �ey also reported greater satisfaction with the unit’s physical
environment and visitation policies. �e frequency of family visits, telephone
calls to the neonatal intensive care unit, and holding of the infant did not
di�er between groups. �e duration of hospitalization until ultimate discharge
to the home was similar in the two groups. All infants in the CareLink group
were discharged directly to home whereas 20% of control infants were
transferred to community hospitals before ultimate discharge home.

Guilfoyle et al. [65]

A protocol for the use of videophones in community health was
developed. Clients with a range of health needs were equipped with a
commercially available video-phone connected using the client’s
home telephone line. A hands-free speakerphone and a miniature
video camera (for close-up views) were connected to the video-phone.

Both clients and nurses rated the equipment as satisfactory or better. None of
the nurses felt that the equipment was di�cult to use, including unpacking it
and setting it up; only one client found it di�cult. Taking into account the
clients’ responses, including their free-text comments, a judgement was made
as to whether the video-phone had been useful to their nursing care. In seven
cases, it was felt to be unhelpful, and in three cases, it was judged helpful.
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Hauber and Jones
[66]

Telerehabilitation was used to support families caring at home for
individuals with prolonged states of reduced consciousness. Patients
were discharged home with family members as the primary
caregivers. �eir families were followed for 4 to 8 weeks via
video-phone. Follow-up telephone surveys were conducted with a
family member 6 to 9 months a�er discharge and compared to
surveys of a similar group that had not received the video-phone
followup.

More patients in the videoconferencing group were still living at home and
had returned for rehabilitation. Families in the video-phone group reported
more of their needs met than families in the comparison group. �e use of
videoconferencing to bridge the transition to home for families caring for a
family member may assist families in successfully caring for the individual in
the home and reducing the number of perceived family needs.

Hirakawa et al. [67]

�e aim was to clarify the possible changes brought about by the
introduction of the long-term care insurance system in terms of
number of communication/recording tasks, related nursing services
in use, and when and where these tasks were performed. It was also to
explore the advantages of introducing information technology (IT)
systems into nursing service settings. �e study was designed as a
before-and-a�er study in two sessions, namely, before and a�er
introduction of a long-term care insurance system. Di�erent
measurements were performed during the intervention.

Following the adoption of the new system, these tasks tended to occur mostly
around the starting time of services. As for the sta�, the involvement of the
professional caregivers increased. Regarding content of
communication/recording, reports, con
rmation, and instruction increased.

Hofmann-Wellenhof
et al. [68]

�e feasibility and acceptance of teledermatology for wound
management of patients with chronic leg ulcers by homecare nurses
were examined. Patients with chronic leg ulcers of di�erent origin
were included. In initial in-person visits, leg ulcers were assessed and
classi
ed and underlying diseases noted. Follow-up visits were done
by homecare nurses. Once a week, digital images of the wound and
surrounding skin and relevant clinical information were transmitted
via a secure website to an expert at the wound care centre. �e experts
provided an assessment of wound status and therapeutic
recommendations.

In 89% of the 492 tele-consultations, the quality of images was su�cient or
excellent, and experts were con
dent about giving therapeutic
recommendations. Treatment modalities were changed or adapted in
one-third of the consultations. �ere was a signi
cant decrease in visits to a
general physician or the wound care centre. �e acceptance of
teledermatology was high in patients, homecare nurses, and wound experts.

Horton [69]

Telecare service was given to patients living at home with chronic
obstructive pulmonary disease (COPD) by a home care team using
telecare service. Telecare service comprised the following elements:
daily monitoring of the patient’s condition and monitoring to
investigate and determine any physiological changes via parameters
as oxygen saturation, pulse, and respiratory rate.

�e experience and expectation in telecare, the usability of equipment, and
changes in practice can impact COPD care. �e outcome highlighted that the
rapid access to care, an increased sense of personal safety and security, and the
continuity of care are perceived as bene
ts. However, the equipment was
perceived as bulky and not user friendly.

Huddleston and Kobb
[70]

Older veterans with chronic diseases and high healthcare utilization
were followed with an in-home technology device, that is, the Health
Buddy, and risk management so�ware. Programme sta� could
identify at-risk patients based on their responses to a series of
questions about symptoms, behavior, and knowledge. Patients were
followed in the programme for at least six months.

�e outcome showed a 45% decrease in hospital admissions, a 67% decrease
in nursing-home admissions, a 54% decrease in emergency department visits,
and a 38% decrease in pharmacy prescriptions. �e patients also
demonstrated improved compliance with treatment regimens, and both
patients and providers reported high levels of programme satisfaction.

Jenkins and
McSweeney [71]

A comparison among the e�ectiveness of three hospital discharge
care models for reducing congestive heart failure–related readmission
charges. �e care models— home telecare delivered via 2-way
videoconference devices with integrated stethoscope, nurse telephone
calls, and usual outpatient care—were compared.

�e outcome showed that the between-group di�erence was not statistically
signi
cant and cannot o�er incremental bene
ts beyond telephone followup;
it is also more expensive.
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Jerant et al. [72]

�e trial compared 3 posthospitalization nursing-care models for
reducing congestive heart failure (CHF) readmission charges during
180 days of followup. Subjects received in-person visits at baseline and
at 60 days, plus one of three care modalities in the interim:
video-based home telecare, telephone calls, or usual care.

CHF-related readmission charges were more than 80% lower in the
telenursing groups compared to usual care, and these groups also had
signi
cantly fewer CHF-related emergency visits. In-person visits were more
than three times longer than telenursing visits (� < 0.0001), only partially due
to added travel time. Patient self-care adherence, medications, health status,
and satisfaction did not signi
cantly di�er between groups. Telenursing can
reduce CHF hospitalizations and allow increased frequency of
communication with patients.

Jerant et al. [73]

Homenurse visits a�er discharge can reduce readmissions for persons
with congestive heart failure (CHF), but the intervention costs are
high. To compare the e�ectiveness of three hospital discharge care
models for reducing CHF-related readmission charges: (1) home
telecare delivered via a two-way video-conference device with an
integrated electronic stethoscope; (2) nurse telephone calls; and (3)
usual outpatient care.

CHF-related readmission charges were 86% lower in the telecare group and
84% lower in the telephone group than in the usual care group. However, the
between-group di�erence was not statistically signi
cant. Both intervention
groups had signi
cantly fewer CHF-related emergency department visits and
charges than the usual care group. Trends favouring both interventions were
noted for all other utilization outcomes.

Kawaguchi et al. [74]

�e Internet-based system allows patients (equipped with a laptop
computer), nurses, and physicians to access information from a
central database through a wireless network. E-mail and video mail
messages as well as vital signs data can be sent daily by the patient to a
server at a regional healthcare centre and can be accessed by a nurse
or physician, who can then decide on appropriate care.

�e system was tested by a male patient with type 2 diabetes mellitus to see
whether it would enhance his own management of his condition. During a
71-day period, educational material was provided. �e telenursing system
helped the patient to manage his condition, as shown by signi
cant
improvements in his levels of blood glucose and glycosylated haemoglobin
(HbA1c) and in blood pressure. Findings suggest that the system is feasible.

Kearney et al. [75]

�e acceptability of using handheld computers as a symptom
assessment and management tool for patients receiving
chemotherapy for cancer was evaluated. �e patients used the
handheld computer to record and send daily symptom reports to the
cancer centre and receive instant, tailored symptom management
advice during two treatment cycles.

Patients believed the handheld computer had improved their symptom
management and felt comfortable using it. �e health professionals also found
the handheld computer to be helpful in assessing and managing patients’
symptoms. �e hand-held, computer-based symptom management tool was
feasible and acceptable to both patients and health professionals in
complementing the care of patients receiving chemotherapy.

Keaton et al. [76]

Caregivers answered questions through the use of Caring-web, which
is a web-based intervention for caregivers of people with stroke. �e
e-mail messages from caregivers were then answered by a nurse
specialist and members of an e-rehabilitation team. (Caring-web
enables to provide di�erent types of education and support to assist
caregivers’ needs.)

�e outcome showed that the caregivers’ questions centered on medication
management (19%), community and government service (23%), and stroke
and related issues in dealing with stroke (58%). �is indicated that the
caregivers were seeking new knowledge so they could maintain themselves
and their care recipients.

Kleinpell and Avitall
[77]

�e intervention consisted of in-hospital-based screening for
discharge needs. A home telehealth monitoring system for
transmission of weight, blood pressure, heart rate, and pulse oximetry
was installed in the patient’s home. Telephone followup was
conducted when parametres were out of preset and for postdischarge
followup on days 1 and 3 and weekly for 4 weeks.

Subjects were receptive to having the telehealth technology in the home and
related positive experiences to having telephone followup to reinforce the
discharge plan and to monitor postoperative recovery.

Kobza and Scheurich
[78]

�e utilization of telemedicine in situations where wound specialists
consulted with the home health nurse in the patient’s home regarding
care of chronic wounds was examined. During the two-way video
visit, the wound specialist assessed the patient and the wounds and
made recommendations for treatment. �e wound specialist also
collected outcome data during the visits. �is data was then
compared with like data collected as a baseline prior to the
telemedicine intervention.

Results revealed improved healing rates, decreased healing time, decreased
number of home health visits, and a decreased number of hospitalizations
related to wound complications. Telemedicine was deemed a viable option for
delivering quality, cost-e�ective care to chronic-wound patients in the
homecare setting.
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LaFramboise et al.
[79]

�e feasibility of providing a heart failure disease management
programme was studied through an in-home telehealth
communication device (that is, Health Buddy). �e e�ectiveness of
the Health Buddy was compared with traditional home management
strategies (telephonic, home visit) in achieving selected patient
outcomes (self-e�cacy, functional status, depression, and
health-related quality of life).

�ose who received telephonic disease management experienced decreased
con
dence in their ability to manage their heart failure, whereas all other
groups experienced increased con
dence. �e results also indicated
improvement over time with no group di�erences for functional status,
depression, or health-related quality of life. �ese 
ndings suggest that
delivering a disease management programme through a telehealth
communication device is feasible and may be as e�ective as traditional
methods.

LaFramboise et al.
[80]

Patients with heart failure used a Health Buddy for self-management.
�ey were asked seven questions daily about heart failure symptom
status and ability to follow the prescribed regimen.

Participants found that the Health Buddy is technically easy to use; that it
promoted, taught, and supported heart failure self-management; and that it
was even a “lifesaver,” but that it could be bothersome, complex, and a too
lengthy intervention.

Larsen et al. [81]

Universal Mobile Telephone System (UMTS) mobile phones for video
consultations in the home were tested. Patients with diabetic foot
ulcers were o�ered three video-consultations instead of visits to the
hospital outpatient clinic. �e consultations took from 5 to 18
minutes. In all consultations, the hospital experts were able to assess
the ulcer in cooperation with the visiting nurse and to decide on
treatment.

Technical problems sometimes made it di�cult. Even connectivity problems
occurred in about half of the cases. In addition, the audio signal was rather
unstable at times. In all situations except one, the clinicians were able to reach
a decision that the expert felt con
dent about. A�er all consultations, the
atmosphere and participants’ attitudes were very positive.

Lillibridge and Hanna
[82]

A telehealth technology was used to assist case managers to e�ectively
manage their caseloads of HIV/AIDs clients, increase responsiveness
to clients’ changing medical conditions, and serve as a partial solution
to the ongoing nursing shortage. Telehealth monitors were placed and
used in the clients’ homes for a period of four months.

�e 
ndings suggest that the use of telehealth technology has the potential to
e�ectively assist case management and home health agencies, manage their
caseloads, increase responsiveness to a client’s changing medical conditions,
and address the ongoing nursing shortage.

Lin and Yang [83]

Asthma care mobile service (ACMS) was performed in the carrying
out of the intervention. ACMS is a care platform for asthma patients
that uses mobile phones to monitor asthma patients’ real-time
conditions. �e patient’s breathing, coughing extent, sleep quality,
and daily routine circumstances were recorded using the mobile
phone, and the data were sent to NCHC’s network platform. General
practitioners could detect the location of the patient and, in real time,
obtain information on the local climate and air quality. NCHC
analysed and recorded the information. Physicians could evaluate
whether or not there was a disease crisis on the basis of data changes.
If an asthma event occurred, it was possible to inform the patient to
come to the hospital by using the same communication system. �e
health education center provided medical information to patients so
they could better understand changes in their diseases and their
doctors’ recommendations.

�e results indicated that the most critical factor a�ecting behavioral
intentions related to ACMS is user attitude, followed by perceived usefulness,
subjective norm, perceived ease of use, and innovativeness. �e results
provide governments developing high-tech, preventive medicine strategies
with the necessary data to de
ne an appropriate policy to use in attracting
greater participation in the e�ort.

Lindberg et al. [84]

�e experience of certi
ed paediatric nurses (CPNs) with the use of
videoconferencing between the neonatal intensive care unit and the
families’ homes has been studied. Families were given a home
videoconferencing unit, which allowed them to have contact and
communicate with sta� at the neonatal unit day and night.

�e results showed that the nurses found that videoconferencing helped them
to assess the overall situation at home and facilitated the relationship between
parents and the infant. �e CPNs felt that they were able to provide security to
the family. �e use of videoconferencing was considered to be a generally
positive experience and a tool to improve nursing care at home.
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Lindberg et al. [85]

Parents of preterm infants used real-time videoconferencing between
their home and the neonatal intensive care unit (NICU) as a support
a�er taking their infant home. Via video and sound in real-time,
parents had access, day and night, to NICU sta�.

�e results showed that security provided access to the sta� and face-to-face
supportive meetings. Parents experienced videoconferencing as positive,
which empowered them and gave them con
dence in their new situation of
being at home with their infant.

Lindberg et al. [86]
Videoconferencing was used between midwives and parents at home
in order to support parents who were discharged early a�er childbirth.

�e main reasons for contact were routine and the most frequent advice
concerned breastfeeding. �e quality of sound and picture was judged to be
good and very good. �e results showed that the meetings with
videoconferencing were easy to handle and useful for making assessments and
were a valuable and functional complement to usual practice, almost like a
real-life encounter. �e results suggest that videoconferencing may be a useful
tool in postpartum care.

Lutz et al. [87]

�e feasibility of using a hometelehealth system for assessing stroke
patients’ physical functions, depression, fear of falling, and their
family caregivers’ burdens was examined. A hometelehealth
programme that was a stroke-speci
c, care coordination,
hometelehealth (CCHT) programme was used. Data were
transmitted via home telephone lines, which interfaced with a
web-based programme that connected with registered nurses who
reviewed the data and recorded information in the computerized
patient record system.

�e outcome indicated tailoring CCHT to individual needs. �e patients
believed the home health programme was bene
cial and served as an
important safety net and assurance during the initial period of returning
home a�er discharge. �e results provide opportunities for tailoring the
programme’s implementation.

Lutz et al. [88]

�e purpose was to identify postdischarge needs of stroke patients;
their caregivers described their experiences of using a
care-coordination hometelehealth (CC/HT) programme to address
their needs.

All study participants believed that a hometelehealth programme could be
bene
cial to their stroke recovery at home, and that it provided a safety net
and a sense of security that a healthcare professional was monitoring their
health. �e 
ndings suggest that a comprehensive care-coordination
programme that includes hometelehealth could aid veterans and their
caregivers in managing stroke recovery across the continuum of care at home
and within the community.

Mair et al. [89]

An ethnographic study embedded in an RCT of home- telecare for
people su�ering acute exacerbation of chronic obstructive pulmonary
disease (COPD) was conducted. Participants were randomized to
receive either face-to-face home nursing support or a home- telecare
support service. �e telecare service consisted of a video-phone link
and attachments that permitted remote physiological monitoring of
blood pressure, pulse, temperature, and pulse oximetry. Both
specialist respiratory nurses and patients took part in the trial and
reported their experiences.

�e telecare service did not provide an interactional advantage for the nurses
providing this service and did not 
t with the nurses’ views of the most
appropriate or preferred use of their skills. �e telecare service seemed
unlikely to become normalized as part of routine healthcare delivery because
the nursing team lacked con
dence that it was a safe way to provide
healthcare in this context, and it was not perceived as improving e�ciency.

Marineau [90]

People with acute infections transitioning in the home with support
by an advance practice nurse used a telehealth system with advanced
practice nurses (APNs) as a support when they were acutely ill. APNs
used equipment to assess the physiological and psychological status of
individuals transitioning from an acute infection in their home. �is
care included interventions conducted by the APN via telehealth,
which mimicked all the essential components that would be
accomplished in the hospital with the exception of being able to
physically touch the participant.

�e transition that occurred when an individual with an acute infection was
discharged from the hospital to the home supported by telehealth technology
revealed an overall positive experience. �e 
ndings highlighted the
importance of the participants having a sense of control when recovering
from their illnesses, which could be achieved at home with a family member
acting as a substitute nurse. �e participants shared that the hospital
environment may not be optimal for recovering from an illness.
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McCall et al. [91]

�e feasibility of using mobile phone-based technology (that is,
Advanced SymptomManagement System in Palliative Care
(ASyMSp)) was tested to monitor and manage symptoms reported by
patients being cared for at home in the advanced stages of their illness
and was carried out in two rural communities.

�e system was usable and acceptable to patients and the health professionals
who cared for them.

McCann et al. [92]

A mobile phone-based advanced symptom management system
(ASyMS) on chemotherapy-related toxicity in patients with lung,
breast, or colorectal cancer was evaluated. Patients used the mobile
phone to record their symptoms, sending their reports directly to the
nurses at their clinical site.

Patients reported many bene
ts of using ASyMS including improved
communication with health professionals and improvements in the
management of their symptoms. ASyMS has the potential to positively impact
the management of symptoms in patients receiving chemotherapy treatment.

McGee and Gray [93]

A symptom management system was developed and implemented on
personal digital assistants (PDAs) for use by cancer outpatients in
their daily management of chemotherapy symptoms. �e system
allowed patients to record their symptoms at home and send these
data to their cancer centre. Patients could view personalized self-care
advice and more general medical information. In addition, cancer
care nurses were alerted about signi
cantly high symptom scores and
could contact the patient by phone.

�e patients felt the system was rewarding, valuable, educational, and
interesting but should be treated cautiously. Patients expected that using the
system would be more challenging than they in fact rated it a�er the trial.
�ey rated it more educational and more rewarding than traditional meetings.
�e sta� anticipated that the system would be useful for monitoring patients’
symptoms. A�er the trial, most of the sta� suggested that the system had
improved communication between them and the patients, and that the
patients had immediate access to and contact with the hospital.

Miller et al. [94]

�e intervention was delivered by way of a device called the Health
Buddy to patients who had undergone coronary artery bypass gra�
(CABG) with diabetes, which delivers “daily sessions” or script and
was used for six weeks with assessment of symptoms such as fatigue
and pain.

No statistical di�erences between the intervention and the control groups
were found. Improvements in psychosocial functioning were comparable
between the two groups.

Moreno et al. [95]

�e impacts on Medicare costs of providing a particular type of home
telemedicine to eligible Medicare bene
ciaries with type 2 diabetes
were estimated. Two cohorts of bene
ciaries living in two medically
underserved areas were randomized to intensive nurse case
management via televisits or usual care.

Informatics for Diabetes Education and Telemedicine (IDEATel) did not
reduce Medicare costs at either site. Total costs were higher for the treatment
group than for the control group. Although the telehealth system had modest
e�ects on clinical outcomes (reported elsewhere), it did not reduce Medicare
use or costs for health services.

Mullan et al. [96]

An electronic diary for home monitoring by lung transplant
candidates to improve communication between candidates and the
transplant team was used. Candidates were randomized into control
(following standard telephone-reporting procedures) and
intervention (using an electronic diary to record and transmit a range
of health-related measures) groups.

Subjects used the diary without di�culty and with good compliance and were
positive regarding contact based on diary use. �ere were no signi
cant
di�erences in clinical outcomes between groups. Changing diary questions
might improve the e�ectiveness of electronic monitoring for lung transplant
candidates.

Myers et al. [97]

Impact of home-based monitoring on the care of patients with
congestive heart failure was examined. Home-based tele-monitoring
as a therapeutic tool was used. �e e�ectiveness of home
tele-monitoring in patients recently discharged from the hospital was
assessed. Patients were provided home tele-monitoring for a
two-month period following hospital discharge. Home visit
frequency, patient rehospitalization rate, emergency department use,
quality of life, and healthcare costs were compared to those a similar
usual care. Patients in the tele-monitor group transmitted their
weight, blood pressure, and oxygen saturation daily to a tele-monitor
nurse, who evaluated each patient with a follow-up telephone call.

Daily homecare tele-monitoring reduced the frequency of home-nursing
visits, provided cost savings, and was associated with improved self-perceived
quality of life.
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Nilsson et al. [98]

District nurses’ (DN) experiences of using information and
communication technology (ICT) to communicate with chronically
ill people in their homes were described. An electronic messaging
programme via computers and mobile phones with an Internet
connection was used, enabling DNs and the ill people to exchange
messages to and from anywhere. �e programme comprised di�erent
virtual rooms, and communication was via text messages.

�e DNs felt that the technology increased accessibility to nursing care
through a more direct communication with the ill person, meaning that a
more trusting relationship could be created. �e DNs also experienced that
the use of ICT saved working time. �is study indicates that the use of ICT for
communication allowed the DN to better support a chronically ill person at
home, leading to improved home nursing care. �is method of
communication cannot replace physical presence but can be seen as a
complement to nursing care at home.

Nilsson et al. [10]

People with serious chronic illnesses who used information and
communication technology (ICT) to communicate with their district
nurse were studied. �e intervention was performed using an
electronic messaging programme. �e programme was accessible to
any computer with an Internet connection. �e programme consisted
of di�erent virtual rooms, where people could communicate using
text messages.

�e participants’ communication with the district nurse was improved
because of easy accessibility and because they felt increased security. �ey felt
there were fewer limitations and that their everyday life was improved, which
can also be seen as an improvement in care.

Pangarakis et al. [99]

Lung transplant recipients used a telemedicine device, that is, an
electronic home spirometer, to gauge the function of their lungs when
they were away from the hospital or clinic setting. Healthcare
providers review transmitted spirometry tests and user’s symptom
responses to detect early signs of infection and or rejection. Current
home spirometry users have questions, concerns, and preferences
about spirometry that may in�uence their daily adherence. �e
spirometer had the capability to deliver feedback messages to
potentially address these questions and concerns.

Findings revealed categories for feedback messaging content such as
education (general, lifestyle, and infection), goals, timing, technique,
monitoring, and reminders (time sensitive, positive). Messages were created
according to length, feasibility, past experience, and neutrality for electronic
implementation. It is believed that pertinent automated electronic feedback
messages will enhance home spirometry connection, raise con
dence in
spirometry usage, and in�uence daily adherence to the spirometry protocol.
�e content additionally serves as a foundation for establishing a plan of care
individualized to each home spirometry user.

Phillips et al. [100]

Telehealth interventions were designed to reduce the incidence of
secondary conditions among people with mobility impairment
resulting from spinal cord injury. Patients received a video-based
intervention for nine weeks, a telephone-based intervention for nine
weeks, or standard follow-up care. Participants were followed for at
least one year to monitor days of hospitalization, depressive
symptoms, and health-related quality of life.

Health-related quality of life was measured using the Quality of Well-Being
(QWB) scale. QWB scores did not di�er signi
cantly between the three
intervention groups at the end of the intervention period. At year one a�er
discharge, scores for those completing one year of enrollment were
signi
cantly higher for the intervention groups compared to standard care.
Mean annual hospital days were 3.00 for the video group, 5.22 for the
telephone group, and 7.95 for the standard care group.

Pierce et al. [101]

A site on the World Wide Web, called Caring̃Web, for online
education and support for caregivers of individuals with stroke was
developed to provide web-based, in-home support and education for
caregivers of persons with stroke during the 
rst year a�er
hospitalization.

�e educational needs of survivors of stroke and their caregivers were
identi
ed and information that these individuals sought was developed into
an educational Tip of the Month component for Caring̃Web. �e top 12 topics
reported were used to create educational Tips of the Month on Caring̃Web.

Procter and Single
[102]

Remote devices for daily home-monitoring of vital signs of patients
living with multiple complex conditions were implemented. �e
equipment was installed in the patient’s home and programmed to
prompt the patient to undertake these observations on a daily basis at
an agreed-upon time. Results were downloaded to a central
web-based server, which was accessed daily by the project nurse.

�e service reduced overall hospital admissions during the intervention
compared to those before the intervention. �e patients’ and caregivers’
con
dence in managing diseases was increased. Home monitoring helped
patients to communicate more e�ectively with the primary care team, which
was thereby enabled to provide more e�ective responses to patients.



In
tern

atio
n
alJo

u
rn
alo

f
T
elem

ed
icin

e
an
d
A
p
p
licatio

n
s

21

Table 6: Continued.

Studies Intervention Main results

Przybylski et al. [103]

Patients with implantable cardioverter de
brillators were provided
with remote monitoring to increase their safety by early detection of
technical or medical malfunctions and to decrease the number of
follow-up visits. Medical and technical events were reported by the
remote monitoring system as well as interruptions in monitoring
longer than 14 days.

�e remote-monitoring system reported medical events in 48% of patients. In
total, 32 event reports were generated due to the detection of ventricular
tachycardia, ventricular 
brillation, ine�ective de
brillation with maximal
energy, and supraventricular tachycardia. �ere were no reports on technical
abnormalities of the implantable cardioverter-de
brillator system. �e longest
break was caused by the patient’s stay abroad. �e remaining interruptions
were caused by travel, hospitalisations, and a temporary stay in a place
without su�cient GSM coverage. During the follow-up period, there were no
interruptions in monitoring caused by transmitter or implantable
cardioverter-de
brillator failure. Remote monitoring of implantable
cardioverter-de
brillator recipients does not present technical di�culties and
enables early detection of serious events in patients.

Quinn [104]

Low-technology equipment was used to improve care for patients
with heart failure enrolled in a home health agency. �e nine-week
intervention was targeted toward the home health nurses and
included telephone and home visits, a teaching tool, digital scales, and
a log/notebook 
lled out by the patients in the study.

�e intervention outcomes included decreased patient rehospitalisation,
decreased symptoms of heart failure, and increased quality of life; it also
improved the organization of nursing care for patients with heart failure. �e
common symptoms of heart failure such as fatigue, shortness of breath, and
sleep disturbances were validated. �e emergent care visits and reduced
nursing visits allow provision of the care for patients with heart failure in a
more e�ective and e�cient manner than usual care.

Reis et al. [105]

An interactive multimedia program is described that would assess the
patient and family member’s level of preparedness for speci
c
caregiving functions for prostate cancer and provide tailored
skill-building vignettes on caregiving techniques. �is program is
designed for a hybrid delivery utilizing both web-based resources and
a CD-ROM.

Feedback from prostate patients and family members from a cancer center on
perceived needs for caregiving training underscores the potential value of a
computer-supported intervention for some patients and families.
Implementation of the so�ware, marketing, and distribution will be guided in
part by recent e-health experiences that leave many health professionals
appropriately skeptical about the utility of such products. �e concept of
providing electronic health communication for consumers, particularly in the
area of prostate cancer caregiving, is clearly valid for numerous reasons.

Safran et al. [106]

Parental use of an Internet-based educational and emotional support
system, Baby CareLink, in a regional NICU programme. Baby
CareLink was installed in NICUs in four area hospitals. Parents were
o�ered access from hospital terminals and from any other Internet
access point. Data on use of the programme was collected by the
computer system.

Medicaid families who accessed three or more Baby CareLink web pages per
day took their infants home 17.5 days sooner than families who used Baby
CareLink less o�en. Among non-Medicaid families, more-frequent users of
Baby CareLink took their infants home 14.3 days sooner. Self-help tools for
parents may free up nursing resources for families with greater needs.

Sandberg et al. [107]

Patients with diabetes were provided with a specially designed home
telemedicine unit that allowed them to videoconference with nurse
case managers (NCMs) and dietitians, upload blood glucose and
blood pressure readings, and access educational materials and
individualized data displays. Subjects and NCMs/dietitians
participated in videoconferences every 4 to 6 weeks (with signi
cant
need, every 2 weeks) to educate patients, facilitate goal
setting/self-management, and discuss concerns. Supportive
interactions provided contact tailored to individual needs toward the
goals of improved glycemic control, diabetes self-care, and other
health outcomes.

Providers were very satis
ed with their experience and felt their e�orts with
patients were generally successful. Providers also identi
ed a number of
unique bene
ts of telehealth interventions, such as opportunities for more
frequent contact with patients, greater relaxation and information due to the
ability to interact with the patients in their own homes, increased ability to
reach the underserved, more timely and accurate medical monitoring, and
improved management of data. �e primary disadvantages identi
ed were
technology problems and a concern about the lack of physical contact with
patients.
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Scalvini et al. [108]

General practitioners received a portable electrocardiograph that
transmitted a 12-lead ECG readout to a receiving station via a mobile
or 
xed telephone. ECG traces recorded were transferred, in real
time, to receiving stations where cardiologists were available 24 hours
a day for ECG referral and interactive tele-consultations. Patients in
the home-based tele-monitoring group received a portable device that
transferred by mobile or 
xed telephone to a receiving station where a
nurse was available for reporting and interactive tele-consultation.
�e patient could call the centre when needed (teleassistance) or the
clinical team could call the patient for a scheduled appointment
(tele-monitoring).

At the 
rst telephone contact, a lower number of general practitioners’
patients than the home-based tele-monitoring patients were on beta blocker,
diuretic, and angiotensin-converting enzyme (ACE)-inhibitor therapy. �e
mean number of telephone calls was 2.6 per patient in the general practitioner
group and 16.6 per patient in the home-based tele-monitoring group. �is
program, involving the patients directly, is able to reduce hospitalizations and
decompensation episodes. �e telecardiology service is able to solve the
majority of GPs’ questions, combining their knowledge of their patients, with
the cardiologists’ expertise in problems connected with CHF. In this case,
telemedicine could be an opportunity for the GPs to follow their patients,
contributing to improved management, therapy, and appropriateness of
hospital admissions.

Scalvini et al. [109]

�e feasibility of home-based tele-cardiology for patients with
chronic heart failure (CHF) was assessed. CHF patients were enrolled
into a programme of telephone followup and single-lead
electrocardiography (ECG) monitoring. �e patients transmitted
their ECG data by 
xed telephone line to a receiving station, where a
nurse was available for an interactive tele-consultation.

A total of 124 cardiovascular events were recorded. Modi
cations to therapy
were suggested in response to 119 calls; hospital admissions were suggested for
13 patients, further investigations for 7, and a consultation with the patient’s
general practitioner for 13. Twenty-two ECG abnormalities were recorded. In
63 patients receiving the beta-blocker carvedilol, the mean dosage increased
from 36 to 42 mg. In the previous year, there were 1.8 hospitalizations per
patient, while in the follow-up period there was 0.2 hospitalization per
patient. Following up CHF patients using a nurse-led tele-cardiology
programme seems to be feasible and useful.

Schwarz et al. [110]

�e purpose was to examine whether tele-monitoring by an
advanced-practice nurse reduced subsequent hospital readmissions,
emergency department visits, costs, and risk of hospital readmission
for patients with HF. Patient/caregiver dyads were randomized into
two groups a�er discharge. Participants were interviewed soon a�er
discharge and 3 months later about e�ects of tele-monitoring on
depressive symptoms, quality of life, and caregiver mastery.

�ere were no signi
cant di�erences related to tele-monitoring for any
outcomes. Caregiver mastery, informal social support, and electronic home
monitoring were not signi
cant predictors of risk of hospital readmission.
Further studies should address the interaction between the advanced-practice
nurse and follow-up intervention with tele-monitoring of patients with HF to
better target those who are most likely to bene
t.

Sevean et al. [111]
Patients’ and families’ experiences with video telehealth consultations
as a method of healthcare delivery in rural/remote communities were
accessed.

Patients’ and families’ experiences of their telehealth visits were centered on
three key themes: lessening the burdens (costs of travel, accommodations, lost
wages, lost time, and physical limitations); maximizing supports (access to
family, friends, familiar home environment, nurses, and other care providers);
and tailoring speci
c e-health systems to enhance patient and family needs.

Shea et al. [112]

Participants in the intervention group received a home telemedicine
unit (HTU) developed speci
cally for IDEATel (American Telecare,
Inc., Eden Prairie, MN, USA). �e HTU consisted of a web-enabled
computer with modem connection to an existing telephone line. �e
HTU provided four major functions: videoconferencing over
standard telephone service (POTS), allowing patients to interact with
nurse case managers; remote monitoring of glucose and blood
pressure with electronic upload and integration with dial-up Internet
service-provider access to a web portal providing access to patients’
own clinical data; secure web-based messaging with nurse case
managers; and access to an educational website.

Telemedicine case management improved glycemic control, blood pressure
levels, and total and LDL cholesterol levels at one year of followup.
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Smith et al. [113]

�e study determined the feasibility of using home audio/video
telehealth equipment for administering nursing interventions to
families, observing the client response, and collecting research data
over speci
c intervals of time. �e subjects were adult patients’
nighttime mechanical ventilators for obstructive sleep apnea. Skin
color, vital signs, spirometry, and pulse oximetry data collected
simultaneously through telehealth equipment and through nurse
observation in the home were the same.

Nursing interventions, equipment demonstrations, visual illustrations, and
audiotaped educational directions were used to facilitate patient care; they
were transmitted across telehealth with a few exceptions. Costs of telehealth
visits were less than traditional home visits, and client evaluations of
telehealth were positive.

Smith et al. [114]

Whether a telehealth intervention could improve compliance with
continuous positive airway pressure (CPAP) by patients with sleep
apnea was tested. �ese patients had been nonadherent to the initial
three months of therapy, even a�er receiving the initial standard and
then supplemental audiotaped/videotaped patient education for
adhering to CPAP nightly. Interventions were delivered by nurses to
two groups in their homes by telehealth over a 12-week period.

Both groups rated telehealth delivery positively. Telehealth interventions are a
potentially cost-e�ective service for increasing adherence to prescribed
medical treatments.

Stricklin et al. [115]

Patient response is a critical aspect of successful POC technology
(point of care technology) implementation. �e results of a pilot POC
patient satisfaction study conducted at four home health agencies
were presented.

Results support patient/caregiver satisfaction with POC technology use
during the home visit. �e top variables in�uencing patient receptiveness to
the nurse’s use of the computer in the home are those that closely relate to
general satisfaction with homecare services. �e patients want to be the
nurse’s 
rst priority and focus; they do not want to be upstaged by the
computer. Provided the computer does not create the perception of taking
time or attention from the patient or inhibit verbal interaction, patients are
likely to accept the nurse’s use of a POC computer.

Tang et al. [116]

A pilot study on telepsychiatry was conducted. A videoconferencing
link was established between a regional hospital and a care and
attention home. Using this system, a psychogeriatric outreach team
provided psychiatric assessments to residents of the care and
attention home over 11 months.

Videoconferencing was found to be highly feasible. It was acceptable to sta�
and patients and more cost-e�ective than on-site visits.

Terry et al. [117]
�e aim was to evaluate the e�ectiveness of telemedicine (TM) with
digital cameras in treating wounds in a homecare setting. Subjects
were randomly assigned to one of three groups.

Telemedicine is a useful communication tool in wound management but with
limited power when randomization does not include wound size or type. Two
important benchmarks were established for home care.

Torp et al. [118]

A pilot study of how information and communication technology
(ICT) may contribute to health promotion among elderly spousal
caregivers. �e objective was to explore whether use of ICT by
informal caregivers of frail elderly people living at home would enable
them to gain more knowledge about chronic illness, caring, and
coping; establish an informal support network; and reduce stress and
related mental health problems. Potential participants were close
relatives of an elderly person with a diagnosis of a chronic illness
dwelling in the same household who wished to continue caring for
their relative at home.

Results did not reveal any reduction in caregivers’ stress or mental health
problems. Caregivers reported extensive use of the ICT service, more social
contacts, and increased support and less need for information about chronic
illness and caring. Contact with and support from other caregivers with
similar experiences were particularly valued by participants. �e intervention
enhanced contacts with family and friends outside the caregiver network.
�us, it can be seen that ICT has the potential to contribute to health
promotion among elderly spousal caregivers.
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Wake
eld et al. [119]

A home-based intervention for heart failure was evaluated.
Di�erences in nurse and patient communication pro
les between two
telehealth modes were compared: telephone and video-phone;
longitudinal changes in communication, nurse perceptions, and
patient satisfaction were evaluated.

Nurses were more likely to use open-ended questions, back-channel
responses, friendly jokes, and checks for understanding on the telephone
compared to video-phone. Compliments were given and partnership was
more common on the video-phone. Patients were more likely to give lifestyle
information and approval comments on the telephone, and more
closed-ended questions on the video-phone were used. Nurses’ perceptions of
the interactions were not di�erent between the telephone and video-phone,
nor did their perceptions change signi
cantly over the course of the
intervention. �ere were no signi
cant di�erences in patient satisfaction
between the telephone and video-phone.

van den Berg et al.
[120]

�e GP (general practitioner) delegated routine home visits to
quali
ed practice employees (registered nurses). Eligible patients
were provided with telecare devices to monitor disease-related
physiological values.

�e GPs agreed that delegating tasks to a quali
ed practice assistant relieves
them in their daily work.

Varis et al. [121]
A telemedicine system, that is, Doc@home, was evaluated to assist
blood pressure treatment to reach better blood pressure control
among hypertensive patients.

Blood pressure control was improved during the three-month followup.
Patient-to-Doc@home compliance was good, but study physicians found the
system time consuming in the beginning. �e Doc@home telemedicine
system showed a promising approach in hypertension treatment but needs
some further development and trained sta� to become a still more practical
alternative.

Whitten et al. [122]

A telehospice project was conducted in urban and rural regions. Data
from patients receiving tele-hospice services in their homes was
collected. Nurses were the primary providers of tele-hospice services
and initiated the majority of routine televisits.

Patients were extremely satis
ed with tele-hospice and o�en expressed
frustration that nurses did not use the tele-hospice equipment more
frequently.

Whitten and Mickus
[123]

A home telehealth program for patients with chronic obstructive
pulmonary disease (COPD) and/or congestive heart failure (CHF)
was evaluated. Patients diagnosed with COPD and/or CHF who were
prescribed home healthcare services were randomly assigned to an
experimental group where they received home health care through a
combination of traditional face-to-face and telemedicine visits and a
control group where only conventional home care was employed.

In regard to patient perceptions of home telecare, patients were satis
ed with
the technology and the way that care was delivered via this modality.

Willems et al. [124]

A nurse-led tele-monitoring intervention compared with regular care
in asthma was evaluated. �e control group received regular
outpatient care, while the intervention group used an asthma monitor
with modem at home, with an asthma nurse as the main caregiver.
Clinical asthma symptoms and medical consumption were measured
by using diaries. Asthma-speci
c quality of life was also measured.

Improvement in followup but no statistically signi
cant di�erence between
the groups was observed. A tele-monitoring programme on its own is not a
guarantee of success. �e patient’s perceptions of asthma-speci
c quality of
life (daily functioning) should be a key element in asthma tele-monitoring
programmes.
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Table 6: Continued.

Studies Intervention Main results

J. M. Winters and J.
M. Winters [125]

A variety of experienced healthcare practitioners performed
functional assessments of stroke subjects using a collection of
validated scales by varying approaches (face-to-face, low-bandwidth,
and high-bandwidth videoconferencing) in a randomized order. In a
second study, undergraduate nursing students performed similar
performance measures and taught an unfamiliar individual how to
programme and use an intravenous pump device, take a tympanic
temperature, or draw up insulin in a syringe. In the third study,
advanced-practice nursing students assessed vital signs and
performed cardiopulmonary assessments on community-dwelling
subjects using low-bandwidth and face-to-face approaches.
Healthcare practitioners and students generally preferred
high-bandwidth approaches over low-bandwidth alternatives when
videoconferencing was used.

Most participants and practitioners were satis
ed with the encounters,
regardless of the level of technology used.

Visco et al. [126]
Telehealth Wound Care Program implemented at a hospital home
health agency and a hospital was used where the wound care provided
for one patient was included and described in the case study.

Many bene
ts of telehealth as an adjunct to usual therapy in wound care were
noted.

Vitacca et al. [127]

�e feasibility of telemedicine for home monitoring of patients with
chronic respiratory failure (CRF) discharged from hospital was
assessed. �e patients transmitted pulsed arterial saturation (pSat)
data via a telephone modem to a receiving station where a nurse was
available for a teleconsultation. A respiratory physician was also
available. Scheduled and ad hoc appointments were conducted.

�e home monitoring was feasible and useful for titration of oxygen,
mechanical ventilation setting, and stabilization of relapses.

Vitacca et al. [128]

�e aim was primarily to evaluate reduction in hospitalisations and,
secondly, exacerbations, general practitioner (GP) calls, and related
cost e�ectiveness of teleassistance (TA) for patients with chronic
respiratory failure. Patients were randomised to two groups: an
intervention group entered a one-year TA programme while controls
received traditional care.

�e TA group experienced signi
cantly fewer hospitalisations, urgent GP
visits, and acute exacerbations. COPD patients, as a separate group, had fewer
hospitalisations, emergency room admissions, urgent GP calls, or
exacerbations. A�er deduction of TA costs, the average overall cost for each
patient was less than that for usual care. In chronic respiratory failure patients
on oxygen or home mechanical ventilation, nurse-centred teleassistance
prevents hospitalisations, while it is cost-e�ective. �e chronic obstructive
pulmonary disease group seems to have a greater advantage from
teleassistance.

Vitacca et al. [129]

�e use of telemedicine in support of weaning from invasive
mechanical ventilation on a woman at home by means of a
telepneumology programme (TPP) is described. Under telephone
assistance of a pulmonologist and a TPP nurse tutor, the pulsed
arterial saturimetric (pSaT), heart rate (HR), and breathing pattern
tracing monitoring were transmitted via a home telephone line and
the aid of the caregiver.

Many patients at home on ventilators could possibly be weaned through the
use of remote monitoring and call center response, with only
family/caregivers on-site.

Woodend et al. [130]

�e impact of three months of telehome monitoring on hospital
readmission, quality of life, and functional status in patients with
heart failure or angina was tested. �e intervention consisted of
videoconferencing and phone line transmission of weight, blood
pressure, and electrocardiograms

Tele-home monitoring signi
cantly reduced the number of hospital
readmissions and days spent in the hospital for patients with angina and
improved quality of life and functional status in patients with heart failure or
angina. Patients found the technology easy to use and were satis
ed.
Telehealth technologies are a viable means of providing home monitoring to
patients with heart disease at high risk of hospital readmission to improve
their self-care abilities.
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Studies Intervention Main results

Wälivaara et al. [131]
District nurses (DNs) from four healthcare centres had access to
di�erent kinds of distance-spanning technology with mobile devices
and used it in their health care at home.

�e results fall into 2 categories: the well-known technology at hospitals is
new at home; the new technology opens up possibilities, but it also has
limitations. �e participants viewed the technology at home as something
good and as something that could open up possibilities. At the same time,
they placed the use of the technology in the hands of the sta�, which indicates
some degree of dissociation from the technology. �e importance of personal
meetings between patient and caregiver was very clearly stressed even when
distance meetings could be performed and accepted. �e participants
expressed immense trust in the nursing sta� and considered them responsible
for the new technology at home.

Young et al. [132]

�e e�ectiveness of telephone and video-phone followup for children
and families a�er a child’s scoliosis surgery was evaluated. At
discharge, those in the intervention group were provided with a
video-phone operating on the ordinary telephone network (PSTN).

Video-phone and telephone use provided care continuity for patients and
their families following a child’s back surgery. �e relative e�ect of the
video-phone and telephone technology depended on the 
t between the
characteristics of the patients and families and the capacities of the
technology. When implementing telehealth for follow-up care, a participatory
process is recommended to ensure a proper 
t between user characteristics
and technology.
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