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Abstract

Telemedicine has been increasingly used in the provision of health care services to older adults. The objective of this study was to investigate
the impact of telemedicine use on clinical and self-reported outcomes of older patients through systematic review and meta-analysis. Online
search was made from PubMed, psycINFO, Scopus, Ovid (Embase, Emcare), and EBSCOhost for randomized controlled trials and quasi-
experimental studies evaluating the effect of telemedicine on clinical and self-reported outcomes of older patients (age>60 years). A total of
seven studies were included in this review. Among the clinical outcomes, telemedicine had a statistically significant effect on systolic blood
pressure (-3.83; 95% CI [-6.04, -1.61]; 12=77%;p=0.001) and glycosylated hemoglobin (-0.20; 95% CI [-0.35, -0.04]; 12=0; p=0.01). Whereas,
no significant effect was observed for diastolic blood pressure (-0.92;95%CI [-2.14,0.30]; 12 0%; p=0.44), low-density lipoprotein (-0.01;
95%CIl [-0.09,0.07]; 12=0%;p=0.930), and body weight (0.15;95%CI [-0.74,1.05]; 12 =0%;p=0.420. Depressive symptoms rating was
assessed using two different measurement tools, Geriatric Depression Scale (GDS) and Patient Health Questionnaire 9 (PHQ-9). Significant
effect was reported with PHQ-9 (-3.11;95%CI [-4.68,-1.55];12=93%;p=0.0002). Results from this systematic review suggest that key clinical

outcomes and health behavior of older patients can be improved using telemedicine.
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INTRODUCTION

Telehealth or telemedicine represents a method of providing
health care services by using the currently available
information communication technology (ICT) which allows
patients to access health care services from a distance. Such
technology allows patients to receive health care without
needing to visit a doctor’s clinic, hospital, or any other health
care facility unless the treatment of the patient’s condition
necessitates the physical presence of a health care
professional [1, 2]. The World Health Organisation (WHO)
defines telemedicine as the provision of health care services
through long-distance interaction between all health care
professionals and the patient to discuss health matters
pertaining to the patient’s diagnosis, treatment, and disease
management or for research and evaluation by utilizing ICT
to improve the health outcomes of individual patients and the
community as a whole [3].

In 2017, the United Nations (UN) estimated the population of
older people aged 60 or above, to be at 962 million which
comprised 13% of the total world population [3]. The
proportion of the older population is expected to increase
from 1.4 billion in 2030 to 2.1 billion in 2050. The rise in the
number of individuals in this age group raises many concerns
particularly in the field of health care due to the prevalence of
comorbidities and chronic conditions in older adults. The
prevalence of multi-morbidity and polypharmacy rises with
increasing age, particularly amongst those 60 years and older

[4]. Thus, the treatment and healthcare of patients from the
older age group have become increasingly challenging and
demand a large proportion of resources from the healthcare
system. Furthermore, the cost and expenditure for the
treatment of chronic conditions which are more prevalent
amongst older people will be expected to further increase
along with the growth of this population [5].

Therefore, telemedicine is a promising avenue that could help
reduce the cost of healthcare and the burden on the healthcare
system from this population while improving their health
benefits. The use of telemedicine has been shown to have
promising benefits to patients using already available
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healthcare systems [6-16]. Thus, the introduction of
telemedicine into the healthcare of older adults has the
potential to serve as a new platform to educate older patients
on health and disease management while being meticulously
monitored by healthcare professionals. This would be able to
improve self-care amongst older patients which would reduce
the reliance of patients on healthcare professionals for minor
health issues. The increased possibility of early detection of
chronic diseases would promote earlier treatment and
improve clinical outcomes for older patients.

Previous research [17-19] provides evidence that the
implementation of telemedicine in health care stands to
significantly reduce costs and unnecessary expenditures. The
utilization of telemedicine is seen to improve patient
compliance and lower unneeded use of resources, which in
turn helps to cut down expenses on health care. However, the
impact of telemedicine on clinical and self-reported outcomes
of older patients has not been fully reviewed systematically.

Objective

The objective of this systematic literature review is to
evaluate the impact of telemedicine and other forms of remote
monitoring technology on the clinical and self-reported
outcomes of older patients. In doing so, the effectiveness and
feasibility of the use of telemedicine and remote monitoring
technology can be assessed to determine the value of this
technology in the field of healthcare.

MATERIALS AND METHODS

Search Strategy

A systematic search was conducted across six databases
namely, PubMed, EMBASE (Ovid), EMCARE (Ovid),
PsycINFO, and EBSCOhost by two independent reviewers
using key phrases related to the research question as search
terms. The terms ‘Geriatrics’, ‘Well-being’, and
‘Technology’ were used together with the Boolean phrase
‘AND’, along with alternative phrases that are synonymous
with the key terms mentioned. Further description of the
search strategy and the list of alternative phrases used. The
same phrases were used as search terms for every database.
The terms were searched in all fields without having any
restrictions in the year of publication, field of study, or any
other search criteria.

Inclusion and Exclusion Criteria

The studies were included in the review if there were: 1)
addressing the use of technology and the health outcome of
older patients (60 years and older), 2) Measuring the effects
of telemedicine or remote monitoring technology on any of
the clinical or patient’s self-reported outcomes; and 3)
randomized controlled trials and quasi-experimental studies.
Non-English language papers were excluded. We used the
taxonomy of classification of telemedicine as described in a
previous study [20].

Study Selection

Articles were screened with the study titles followed by
abstract and full-text screening.

Data Extraction Process

Data were extracted independently on the study
characteristics, the study population, interventions, and
outcomes using Google spreadsheets. Quantitative results
from randomized controlled trials in the form of continuous
and binary data were collected and sorted in separate sheets.

Quality Assessment

The quality of the studies that were selected to be included in
the study was assessed and examined by one independent
reviewer using the Cochrane Risk of Bias Tool [21]. Each
criterion for each study was rated ‘low risk’ if there was a low
chance of any bias or a low possibility that the existence of
any bias would significantly affect the outcome of the study,
‘high risk’ if there was a high chance of any bias or a high
possibility that the existence of any bias would significantly
affect the outcome of the study, and ‘unclear risk’ if the
existence of any bias in the study could not be determined due
to particular reasons. The quality assessment was Cross-
checked by another independent reviewer by reviewing the
assessment of three studies. There were no major issues or
disputes brought up during the cross-check and the initial
assessment of the quality of the included studies was retained.

Outcomes of Interest

The clinical outcomes included changes in blood pressure
(measured in mmHg), low-density lipoprotein (LDL) blood
levels (measured in mmol/L), body weight (measured in kg),
and HbAlc levels (measured in %). The self-reported
outcomes consisted of depression and health-related quality
of life (HRQoL). Depression was assessed using the Geriatric
Depression Scale (GDS) and Patient Health Questionnaire 9
(PHQ-9), whereas HRQoL was assessed by using the 36-Item
Short Form Survey (SF-36). Only three components of the
SF-36 were included in this systematic review, namely
measures of bodily pain, general health, and social
functioning.

Analysis

Results obtained involving clinical outcomes which included
changes in blood pressure (systolic and diastolic blood
pressure), LDL blood levels, HbAlc blood levels, and body
weight along with self-reported patient outcomes which
included depression and quality of life ratings were assessed
through meta-analysis. The Review Manager 5.3 program
was used to conduct the meta-analyses for each of the
individual outcomes of interest by using a random effects
model.

REsuLTs AND DiscussioN

A total of 147,333 unique titles were screened, followed by
abstract screening and full-text screening (n=39). A total of
seven studies were included (Figure 1).
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Figure 1. PRISMA Flow Diagram

Description of Included Studies

All the included studies (n=7) were published between year
2009 to 2017 [22-28]. There was one quasi-experimental
study among the included articles Choi et al. (2014) [22], the
other six studies were randomized controlled trials [23-28].
Four of the included studies were conducted in the United
States [24, 25, 27, 28] while the other three studies were each
conducted in Korea [22, 23, 26].

Clinical outcomes that included changes in blood pressure
(systolic and diastolic blood pressure), LDL blood levels,
HbAlc levels, and body weight were evaluated in five studies
[22, 23, 26-28] whereas, self-reported patient outcomes
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including depression and quality of life were evaluated in five
studies [22-26].

The comorbid conditions of the study population were
specified in three of the included studies whereby one study
evaluated chronically ill and depressed older patients
primarily [25], the second study investigated heart disease
patients and COPD patients [24], and the third study
examined heart disease patients and diabetic patients [26].
However, patients in all three of the studies were reported to
have multiple comorbidities besides the primary chronic
ilinesses being studied [24-26]. A detailed description of all
the included studies in this review has been provided in Table
1.
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Table 1. Main Study Characteristics of Included Studies
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Description of Interventions

The interventions of the included studies were provided by a
range of primary healthcare professionals, such as nurses,
general practitioners, psychologists, and neurologists. All
seven of the included studies had teleconsultation,
videoconferencing, or teleconferencing as part of the
intervention for the telemedicine group of patients. A remote
monitoring system to observe the symptoms of certain
diseases or regular physiological measurements as part of the
intervention was included in all included studies. Education
about the patients’ chronic illness or general health was only
provided as part of the intervention two studies [24, 25]. One
study [27] included goal setting and action planning by a
health coach or primary healthcare provider as part of the
intervention for the telemedicine group of patients. The
details of interventions given to the telemedicine group and
usual care group are provided in Table 1.

Quiality of Included Studies

Overall, the results and outcomes from the included studies
possess high reliability as more than 50% of the studies
reported a low risk of bias in each criterion assessed. Three
of the included studies were likely to have a high risk of bias
in terms of random sequence generation [23, 28], while one
study had unclear random sequence generation [22]. The
random sequence generation represented the major source of
any possible bias among all the components that were
assessed, with only four studies (57.1%) reporting a low risk
of bias [24-27], two studies reporting a high risk of bias [23,
28] and one study having an unclear risk of bias [22]. All
seven studies included in this systematic review reported a
low risk of bias for blinding of outcome assessment, selective
reporting, and any other source of bias [22-28]. The general
summary of the quality assessment and risk of bias of each
study are presented in Figure 2, respectively.

Choietal. 2014

De Luca etal. 2016

Gellis etal. 2012

Gellis etal. 2014

Karhula et al. 2015

Lyons etal. 2017
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OO0 O O ® ® sciningofoutome assessment (detection bias)
O 00 ® O G @ ncompleteoutcome data (atrition bias)
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Figure 2. Risk of Bias from the Selected Studies

Clinical Outcomes

Blood Pressure
Blood pressure was measured as systolic blood pressure and
diastolic blood pressure in four studies [22, 23, 26, 28]. The
mean change of systolic blood pressure from baseline to
follow-up for the control groups and intervention groups in

each study ranged from -4.12 mmHg to +6.9 mmHg and -
18.82 mmHg to -5.43 mmHg respectively (Figure 3). The
results of the meta-analysis showed a statistically significant
reduction of systolic blood pressure -3.83 (95% CI -6.04, -
1.61) as compared to usual care (Table 2). Whereas no

Archives of Pharmacy Practice | Volume 15 | Issue 2 | April — June 2024 -




Hossain: Impact of Telemedicine on the Clinical Outcomes among Elderly Patients: A Systematic Review

significant reduction was observed for diastolic blood

pressure (-0.92; 95%CI -2.14, 0.30) (Figure 3).

Table 2. Pooled clinical and self-reported patient outcomes

Outcome

Pooled results
MD(95% CI)

Systolic Blood Pressure
Diastolic Blood Pressure

Clinical Outcomes
Blood Pressure (mmHg)

Blood LDL Levels (mmol/L)

HbAlc (%)
Body Weight (kg)

GDS
PHQ-9

Bodily Pain
General Health
Social Functioning

Self-Reported Patient Outcomes
Depression

HRQoL

-3.83 (-6.04, -1.61)
-0.92 (-2.14, 0.30)
-0.01 (-0.09, 0.07)
-0.20 (-0.35, -0.04)
+0.15 (-0.74, 1.05)

-0.95 (-2.44, 0.53)
-3.11 (-4.68, -1.55)

-0.22 (-3.69, 3.25)
+2.33 (-0.36, 5.02)
-0.25 (-4.01, 3.51)

MD = mean difference; CI = confidence interval; GDS = Geriatric Depression Scale; PHQ = Patient Health Questionnaire 9; HRQoL = Health Related Quality of Life.

Telemedicine Usual Care Mean Difference Mean Difference
Study of Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Choietal 2014 -1882 1352 25 -348 1438 23 78% -15.34[-23.25,-743)
Delucaetal 2016 -108 1398 32 69 2763 27 37% -17.70[-29.21,.619)
Karhula etal, 2015(1) -543 1738 161 -636 1828 68 188% 09314.18,604) =
Karhula etal,. 2015 (2) 61 1865 148 -412 1308 60 245% -1.986.45,2.49) i
Shea et al 2009 -667 2254 362 -299 2298 373 452%  -368(6.97,-039) e
Total (95%CI) 728 551 100.0%  -3.83(-6.04,-1.61) $
Heterogenelty, Chi*=17.70,¢f=4 (P=0001),P=77% I t # {
Testfor overalleffect Z= 3.39 (P= 0.0007) L B ol 8
EQQ;ﬂhlai
(1) Heart Disease Patients
(2) Diabetes Patients

a) Systolic blood pressure

Telemedicing Usual Care Meaan Difference Mean Differenca
Study of Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Choietal. 2014 566 1073 25 248 688 23 58% 318[186,824)
De Lucaetal 2016 2 793 32 19 1155 27 20% 00 [B60 848
Karhula etal 2015(1) -0.27 1088 161 -013 1098 &7 153% -009[F321,303] . T
Karhula etal. 2015(2)  -261 11.73 148 -208 956 G0 158% .053[360,254) e —
Shea etal, 2009 -4.29 108 262 -264 1079 373 611% -1.65[-3.21,-0.09] —il—
Tolal (95% CN) 128 550 100.0% -0.92(-2.14,0.30] -
Heterogoneity. Chi*= 373, df= 4 (P=0.44), P= 0% 1 0 5 5 5 n u:

Testfor overall eMect Z=1.48 (P=0.14)

Eﬂn]ng;ni
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(2) Diabatas Paliants

b) Diastolic blood pressure

Telemadicinge Usual Care
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Telemaedicine Usual Care Mean Difference Mean Difference
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Figure 3. Forest Plots on systolic blood pressure, diastolic blood pressure, blood cholesterol, glycated haemoglobin and

body weight.

Blood LDL Levels

Two studies evaluated blood LDL levels as a clinical outcome
[26, 28]. The control groups and intervention groups from
both studies had a mean change in blood LDL levels ranging
from -0.36 mmol/L to -0.39 mmol/L and -0.34 mmol/L to -
0.4 mmol/L respectively (Table 2). A statistically
insignificant reduction in LDL was observed when compared
to usual care (-0.01; 95% CI -0.09, 0.07) (Figure 3).

HbAlc
Two studies included HbAlc blood levels as an outcome of
interest [26, 28]. There was a greater improvement in the
mean changes of HbAlc in the intervention groups of both
studies in comparison to the control groups. The mean
changes from baseline to follow-up for the control groups in
both studies were -0.06% and +0.18% while -0.31% and

+0.04% were the mean changes for the intervention groups.
Overall statistically significant reduction in HbAlc level was
observed for telemedicine intervention (-0.2; 95% CI -0.35, -
0.04) (Figure 3).

Body Weight

The body weight of patients was measured as a clinical
outcome in two studies [26, 27]. Telemedicine interventions
had an insignificant effect on the patient’s body weight (0.15;
95% CI: -0.74, 1.05) (Figure 3).

Self-reported Patient Outcomes

Depression
A total of four studies evaluated the depressive symptoms and
depression status of older patients in relation to telemedicine
usage in the delivery of healthcare [22-25]. Several tools were
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used to measure the depression ratings of patients across all
four studies such as the Centre for Epidemiologic Studies
Depression (CES-D), Geriatric Depression Scale (GDS),
Hamilton Depression Scale (HAM-D), and the Patient Health
Questionnaire-9 (PHQ-9), whereby some studies used more
than one tool [22-25]. Since two different measurement tools

were used by two studies each, a meta-analysis was
conducted for both measurement tools in assessing the
depressive symptoms of patients. The meta-analysis
produced statistically significant results for the PHQ-9
measurement tool [24, 25] but not for the GDS measurement
tool [22, 23] (Figure 4).

Telemedicine Usual Care Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Tolal Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Choietal 2014 168 379 22 008 479 24 357% 177[4.26,072
Delucaetal 2016 -05 33 32 0386 27 64.3% -050[-2351.39)
Tolal (95% CI) 54 51 100.0% .0.95[.2.44,053)
Heterogeneity. Chi*= 064,d1=1(P=0.42);,P= 0% TR ; : m

a) Depression (Geriatric Depression Scale)

Telemedicine Usual Care Mean Difference Mean Difference
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Figure 4. Forest Plots on depression and quality of life.

Telemedicine interventions had a statistically insignificant
effect on the reduction of depression (-0.95 (95% CI: -2.44,
0.53), for the studies which used [22, 23]. However, a
significant effect on depressive symptoms (-3.11; C1 95% ClI
-4.68, -1.55) was observed for PHQ-9 [24, 25] (Figure 4).

Health-Related Quality of Life (HRQoL)

Two out of the seven included studies measured and
discussed HRQoL as an outcome [24, 26]. The HRQoL
assessment in these two studies was done by using a 36-item
Short Form Health Survey (SF-36). Bodily pain, general
health, and social functioning were the three components of
the SF-36 that were measured by both studies, whereby one
of the studies recorded the values for two different groups of
patients, heart disease patients and diabetic patients
separately.

The scores for the bodily pain component in both studies had
greater improvements in the intervention group than in the
control group [24, 26]. However, the intervention group for
the diabetic patients in one study did not have an
improvement over the control group [26]. The mean change
attained by the control groups and intervention groups in both
studies ranged from +0.7 to +3.52 and -0.18 to +3.51
respectively. Results of the meta-analysis showed a
statistically insignificant effect of telemedicine interventions
on bodily pain (-0.22; 95% CI -3.69, 3.25), as compared to
usual care (Figure 4).

The intervention groups for both studies showed an
improvement in the general health component scores than the
control groups [24, 26]. The mean change for the control
groups and intervention groups ranged from +0.5 to +1.34
and +2.6 to +6.9 respectively. However, according to meta-
analysis, the improvement was statistically insignificant
(2.33; Cl 95% CI: -0.36, 5.02) (Figure 4).

For the social functioning domain of SF-36, the mean change
in scores obtained by the control groups and intervention
groups were in the range of -0.18 to +3.96 and +0.88 to +9.9
respectively. The telemedicine interventions had a
statistically insignificant effect (-0.25; 95% CI -4.01, 3.51) on
social functioning as compared to usual care (Figure 4).

The results from the included studies evaluated the effects of
telemedicine on older patients for several clinical and
patients’ self-reported outcomes, covering a wide range of
comorbid conditions. The data analyzed from the included
studies in this review has shown that telemedicine has the
potential to improve certain areas of disease management.

In terms of disease management, the results showed a slight
improvement in systolic blood pressure readings and HbAlc
levels in older patients who are part of telemedicine programs
as compared to older patients under usual care. Studies have
shown that a decrease in systolic blood pressure may benefit
patients with hypertension, risk of heart failure, diabetes
mellitus, and other comorbidities [29-31]. This would be
particularly beneficial for older patients who usually suffer
from multiple comorbidities. Grossman (2011) [31] reported
that a decrease in systolic blood pressure by 10 mmHg or 5
mmHg may reduce the risk of coronary artery disease events
by 22% and lower the risk of stroke by 41%. Numerous
studies have shown that reduction in blood HbA1c levels has
been associated with improved clinical outcomes for diabetes
patients [32-34]. One such study has reported that a reduction
of HbAlc levels by 0.20% may potentially lower the risk of
death by 10% [34]. This indicates that there have been
improvements in the management of chronic conditions
related to these two clinical outcomes such as hypertension,
heart disease, and diabetes mellitus with the help of
telemedicine.

Minor differences in changes in body weight in patients
receiving telemedicine care in contrast to patients receiving
usual care have been recorded. However, the results obtained
from the meta-analysis of the two studies that measured body
weight as a parameter were not statistically significant. There
could be a possible explanation for this outcome as one of the
two studies that reported changes in body weight as a clinical
outcome which was conducted by Karhula et al. (2015) [26]
had a greater emphasis on disease management during the
intervention, with minor attention towards health behavior,
particularly exercise. The study conducted by Lyons et al.
(2017) [27] which had health behavior and exercise as the
primary priority of the intervention produced an encouraging
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improvement in body weight of telemedicine patients as
compared to usual care patients. Further studies may be
conducted to determine the effectiveness of telemedicine on
the exercise capacity of older patients as well. Healthy
maintenance of regular exercise habits in older patients may
reduce falling risks by improving their cognitive abilities and
physical strength [35-37] and lowering the risk of death [38].

Effects on the mental health of older patients have only been
assessed from one parameter which is depression or
depressive symptom ratings using the GDS and PHQ-9 as
measurement tools in four separate studies. Studies using the
PHQ-9 as a measurement tool reported that the usage of
telemedicine managed to improve the depressive symptoms
in older patients by a significant amount whereas meta-
analysis of the results obtained from the GDS measurement
tool proved to be statistically insignificant Further studies
should be conducted to assess the possible benefits of
telemedicine on the mental health of older patients.

The HRQoL of older patients using telemedicine was
assessed using three different components (bodily pain,
general health, and social functioning) of the SF-36
measurement tool in two studies. However, the results
obtained from the meta-analyses of these components from
both of the involved studies were not statistically significant.
Therefore, HRQoL and QoL represent important domains to
be studied in regard to the implementation of telemedicine for
older patients.

The use of telemedicine was able to efficiently educate older
patients on the management of their comorbidities and served
as a platform that allowed older patients to obtain advice or
receive counseling regarding their comorbidities more
regularly and frequently from healthcare professionals [22,
23, 28].

There appears to be limited literature on the use of
telemedicine focused on the older patient population. In
general, most of the studies analyzed in this review paper
were conducted in the United States and European countries,
with only one study conducted in Asia. There is a lack of
evidence from low-resource settings. The use of telemedicine
may provide a much greater impact in low-income countries
whereby older patients have greater difficulty acquiring their
required health care services. The study population in most of
the included studies also consisted of mainly individuals who
have ready access to medical facilities, nurse caregivers, or
caretakers. Hence, more evidence is required regarding the
impact of telemedicine on rural communities and other
communities that have difficulty accessing healthcare
facilities in order to better assess the value of telemedicine in
providing healthcare services at a distance.

Quality assessment of the included studies has also revealed
that some of the studies included in this systematic review
have a high risk of bias or unclear risk of bias in certain areas
(i.e. random sequence generation, allocation concealment,

blinding of participants and personnel, blinding of outcome
assessment, and selective reporting). There is also a highly
considerable degree of heterogeneity generated from a meta-
analysis of some of the parameters such as systolic blood
pressure (12 = 77%), depression using the PHQ-9
measurement tool (12 = 93%), and a moderate degree of
heterogeneity for body weight (12 = 31%), HRQoL — bodily
pain (12 = 37%). Therefore, the results analyzed in the meta-
analysis are to be interpreted with more attention.

CoNCLUSION

The results from this systematic review produce evidence that
supports the use of telemedicine in facilitating geriatric care
in older patients to improve overall disease management and
health behavior. Findings from the meta-analysis conducted
in this review paper show that the implementation of
telemedicine in geriatric care has the potential to enhance the
disease management and health behavior of older patients in
terms of monitoring and managing blood pressure levels and
HbA1c levels. Furthermore, improvements in mental health
and HRQoL in older patients through the use of telemedicine
are uncertain from the results attained in this systematic
review and represent promising areas of study for the future.
Overall, the use of telemedicine in the delivery of health care
services has the potential for a positive impact on the disease
management and health behavior of older patients.
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