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Abstract

Telenutrition refers to using telehealth and telemedicine technologies to
provide nutritional care and counselling to patients remotely. Studies found
that telenutrition can be an effective tool for managing chronic diseases
in primary care settings. This review was conducted to gather information
on telenutrition feasibility and effectiveness. A comprehensive search was
conducted via the Cochrane Library, PubMed, Google Scholar, EBSCo,
and Scopus databases. Randomised controlled trials published until 2022
that assessed the feasibility and effectiveness of telenutrition outcomes
were included. Three reviewers worked independently on study selection
and risk of bias assessment. The PRISMA 2020 version checklist was
used to report and review the selected articles. This review identified 19
studies on telenutrition intervention for weight loss, personalised nutrition
and physical activity, diabetes care, metabolic syndrome, bone health care,
organ transplant, haematological cancer, kidney disease, and age-related
macular degeneration. Feasibility (n=21) was determined by recruitment
rate, adherence rate, completion rate, and satisfaction. Six studies were
rated as good to high adherence; eleven achieved >80% of the completed
intervention, and eight showed a high satisfaction rate (78-98.6%) with
telenutrition. The effectiveness (n=14) measured physiological and
physical conditions. The overall meta-analysis indicates that telenutrition
showed a moderate effect. A majority of the studies favoured telenutrition
intervention where there were significant effects of telenutrition for some
outcomes (weight changes, BMI, waist circumference, and triglyceride
levels), but not others (HbA1c, fasting blood glucose, total cholesterol,
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and blood pressure levels.

HDL-cholesterol, and blood pressure). Generally, telenutrition significantly
improved BMI and waist circumference, yet there has been limited
effectiveness in physiological conditions, such as in HbA1c, cholesterol,

Introduction

The World Health Organization (WHO) defines
a chronic illness as one that lasts a long period,
advances slowly, and does not spread to others.’
In Malaysia, non-communicable diseases (NCDs)
show high mortality prevalence as the leading cause
of death. NCDs are the main contributor to the global
disease burden and are becoming a significant
health concern in Malaysia.? According to the
Ministry of Health Malaysia, 2020, NCDs and their
complications pose a significant burden to Malaysia.
An estimation of 3.6 million (15.6%) adult Malaysians
with diabetes, 6.7 million (29.2%) with hypertension,
7.6 million (33.3%) with hypercholesterolemia, and
3.3 million (54.5%) with obesity.® Therefore, over half
a million (2.5%) of adults in Malaysia are diagnosed
with four NCDs. Thus, self-management is the aim
to reach a consensus on the food's influence and
activities toward the prevention of NCDs at all stages
of life.* In this instance, nutrition interventions are
critical to reducing the risk of NCDs. Therefore,
NCD prevention and control must be given top
priority in public health programs. It is important to
emphasise the main strategies for promoting healthy
lifestyles, carrying out effective screening programs,
and ensure easily available, high-quality healthcare
services.?

One of the biggest challenges facing healthcare
systems around the world is addressing NCDs.
This is because these systems were primarily
designed to provide acute episodic care rather
than long-term illness management. The strategies
to combat NCDs require continuity, coordination,
and a comprehensive long period of supervision,
observation, and care.! The significance of shifting
healthcare and health policy towards chronic care
systems, including primary care, was supported by
substantial evidence.' The WHO recognizes the
potential of telehealth to address the challenges of
NCD management and improve healthcare access,
particularly in underserved areas.® Telehealth ensures
continuous care for patients with NCDs that would
enable healthcare providers to monitor patients’

progress, nutrition, and disease management, as
well as provide ongoing support.

Telehealth-enabled care coordination allows
comprehensive remote patient management
by integrating telenutrition services with other
virtual healthcare, such as telemedicine visits
and remote chronic disease monitoring.® Studies
found that telehealth can be an effective tool
for managing chronic diseases in primary care
settings and telemonitoring technologies advance
chronic disease management while reducing
the healthcare system costs.5® On the other
hand, telenutrition refers to using telehealth and
telemedicine technologies to provide nutrition
care and counselling to patients remotely. Virtual
nutrition counselling allows registered dietitians
and nutritionists to provide nutritional counselling
to patients in different locations. Remote patient
monitoring allows providers to help monitor patients’
nutrition status, psychological condition, biomedical
data, and response to interventions over time. Thus,
the main aim of this review is to gather information on
telenutrition intervention feasibility and effectiveness.

Materials and Methods

This systematic review follows the current guidelines
for Preferred Reporting ltems for Systematic Review
and Meta-Analysis (PRISMA).® The detailed protocol
of this study including the search strategy as well as
the inclusion and exclusion criteria for study selection
has been previously published elsewhere.
This review was registered on the International
Prospective Register of Systematic Reviews
Protocol (PROSPERO) (CRD42022340706).

Search Strategy and Study Selection

To assess the clinical feasibility and effectiveness of
telenutrition for managing NCDs, this review used
a combination of keywords and MeSH phrases
associated with telehealth and nutrition management
e.g., “telehealth”, “telenutrition”, “telecounselling”,
“telediet”, “online dietetic care”, “online nutrition”,

and “remote monitoring” together with “nutrition
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management”, “nutrition care”, “medical nutrition
therapy”, and “clinical nutrition”. The databases
included Scopus, PubMed, Cochrane Library,
Google Scholar, and EBSCo.

The PICO framework guided the search strategy.
The review focused on individuals who received
telenutrition services from dietitians utilizing
electronic and telecommunication technologies
(apart from pregnant and pediatric populations).
It evaluated the feasibility outcomes included
recruitment, retention, adherence, and satisfaction,
while effectiveness outcomes assessed biochemical
(blood pressure, glycosylated haemoglobin
(HbA1c), total cholesterol (TC), and triglyceride
(TG)) and anthropometric (weight changes, waist
circumferences (WC) and body mass index (BMI))
data of telenutrition in comparison to traditional in-
person care. Included were comparative studies and
randomized controlled trials (RCTs) published until
year 2022, and available in English.

Data from systematic searches were imported
into Mendeley, duplicates removed and organized
in Excel. Two researchers screened titles and
abstracts, while three conducted full-text screening
using a Literature Review Matrix to ensure inclusion
criteria were met, documenting reasons for
exclusions. PDF copies of articles were stored in
Google Drive, and disagreements were resolved
through discussion. Data extraction recorded study
details (e.g., authors, design, population, outcomes)
in a Literature Review Matrix.

Risk of Bias Assessment

The quality of reporting was appraised using the
Cochrane Risk of Bias tool' and RevMan 5.0
software.'? Articles were evaluated for relevancy,
reliability, validity, and applicability based on
randomization, intervention deviations, missing
data, outcome measurement, and bias. Risks were
categorized as "low," "high," or "some concerns."
Three researchers independently assessed quality,
and funnel plots in RevMan 5.0 evaluated publication
bias.

Quality of Evidence Assessment

The Modified Jadad scoring was used to determine
the quality of each included study with scores of
0—4 considered as “poor,” 5-8 as “fair,” and 9-12
as “good.” The scale is based on three criteria:

randomisation, double-blinding, and a description of
withdrawals and dropouts.' In addition, the Grading
of Recommendations, Assessment, Development,
and Evaluation (GRADE) system was used to
assess the strength of the evidence in evaluating
the outcomes, information on the number and
type of studies, and assessments of the quality
of evidence based on factors such as the risk of
bias, inconsistency, and imprecision. It includes a
summary of the overall quality of evidence and the
significance of each outcome. This comprehensive
approach ensures transparency and reproducibility
in the evaluation of the evidence.' Then, the
researchers interpreted the overall quality of the
evidence for each outcome using a four-point
ranked scale: 4 = high; 3 = moderate; 2 = low; and
1 = very low.

Data Analysis

All pertinent data extracted from the included studies
were entered into the Literature Review Matrix,
and it was then systematically summarised. Both
quantitative and qualitative research articles were
included in this review. To determine the feasibility
and effectiveness of telenutrition intervention,
a thematic analysis was used to qualitatively
synthesise the results of the selected studies.
To determine the feasibility and effectiveness of
telenutrition intervention, a qualitative synthesis
of the selected study’s findings was undertaken
using thematic analysis." This review extracted
data based on the study’s first author and year,
country, characteristics of the population (i.e.
age, physical and medical condition, and nutrition
management), type of intervention between
intervention and control group, follow-up frequency,
outcomes (feasibility and effectiveness), and results/
findings. This study included data on demographic
parameters, biochemical measures, baseline
and final anthropometric measurements between
the intervention and control groups, as well as
intervention results. Additionally, the studies were
pooled using statistical meta-analysis, and narrative
comparisons were added as a supplement. The
study characteristics—effect direction, effect size,
effect homogeneity across studies, and evidence
strength—were used to summarise the results. This
study includes the most recent evidence on the
feasibility and effectiveness of telenutrition services
to undertake remote nutritional interventions employ
by nutritionists and dietitians.



Using the RevMan 5.0 software, a meta-analysis
was carried out, and heterogeneity was evaluated
using the fixed effects model and 12 statistic.'? For
continuous outcomes, the mean, or standardised
mean difference, was employed, whereas the risk
ratio (RR) was utilised for dichotomous outcomes. An
intervention was considered effective if the between-
group difference was statistically significant (p-value
<0.05). For the usually homogeneous investigations,
a fixed-effect model was employed. 95% confidence
intervals were used to express all effect estimates.®
The effectiveness of the telenutrition intervention
was assessed by comparing it with traditional
care in terms of biochemical measurements and
anthropometric measurements.

Using funnel plots, the publication bias of systematic
discrepancies between reported and unreported
findings was evaluated. The funnel plot symmetry,
which indicates any publication bias, was established
by the p-values linked to each included study.'”
Furthermore, for available subgroups, more
thorough comparisons between certain subgroups
and subsets with comparable attributes were carried

out. Each randomised controlled trial (RCT) study
population's baseline participant characteristics,
including biochemical data, anthropometric
measures, and recruitment strategies, may have
an impact on the findings. Additionally, each study's
follow-ups may employ a varied timeframe, such
as two weeks, three months, six months, or twelve
months. Thus, sample sizes, study quality (i.e.,
follow-up schedules), and participant recruitment
context, were taken into account for the results.

Results

Study Selection and Study Quality

The PRISMA flow diagram guided the article
selection process, which started with identification,
screening, and inclusion. The literature search for
relevant articles in the Cochrane Library, PubMed,
Google Scholar, EBSCo, and Scopus databases,
along with citation searching, resulted in the
discovery and retrieval of 3,622 articles, respectively.
The database search outcomes were imported into
Mendeley. The title and abstract screening process
was performed for the remaining 3,450 articles after
eliminating 174 duplicate articles.

[ Identification of studies via |
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(n=2)

‘
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=
@
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° Reports of included studies
= (n=14)
—

Fig.1: The Study Flow and Findings Presented Using PRISMA 2020 Flow Diagram™



In the following stage, articles were screened
for records, requested for retrieval, and 51 were
evaluated for full-text review eligibility. The results
were then tabulated in the Literature Review Matrix
for discussion. Four articles without results failed to
be retrieved due to no response from the authors.
The articles were sorted into two final groups
(final selection and final rejection). The reasons

Other bias

Selective reporting (reporting bias)

Incomplete outcome data (attrition bias)

Blinding of outcome assessment (detection bias)

Blinding of participants and personnel (performance bias)

Allocation concealment (selection bias)

Random sequence generation (selection bias) [,

21 Low risk of bias

for exclusion were recorded, which included
study protocols, non-RCT studies, interventions
not conducted by dietitians or nutritionists, no
intervention versus control groups comparison,
and paediatric study population. After a rigorous
methodology of study selection,?' articles were
included for qualitative analysis and 14 articles for
quantitative analysis (Figure 1).

Risk of Bias Assessment with Patterns
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00000000
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Fig. 2: The Risk of Bias of The Included Studies (N=21)

Figure 2 shows that most of the risks of bias across
all studies were low (n = 9) or unclear (n = 9).
Meanwhile, Jadad’s study quality score indicates
that all the studies were either fair (n = 9) or good
(n = 12). Only eight studies employed both
an assessor-blinded, randomised, controlled
intervention design and outcomes, whereas the
others either did not provide bias minimisation
strategies or did not clarify this issue in their studies.
Eighteen studies have complete outcome data or low
attrition bias. However, all studies were considered
essential for the present study.

Characteristics of Included Studies

There were 21 studies on telenutrition services
involving nine categories of intervention: weight
loss intervention (n = 7), personalised nutrition and
physical activity interventions (n = 3), diabetes care
intervention (n = 3), metabolic syndrome (Mets)

intervention (n = 2), bone health care intervention
(n = 1), organ transplant intervention (n = 2),
haematological cancer intervention (n = 1), kidney
disease intervention (n = 1), and age-related macular
degeneration (AMD). The three most common
methods of telenutrition intervention are delivered
by dietitians via telephone counselling (n = 8), video
conferencing (an audio/visual approach) (n =9), and
interactive websites and platforms (including text
messaging and email) (n = 4).

The duration of telephone counselling interventions
varied considerably, ranging from three months, 82!
four months,?? six months,?*?* and 12 months? with
the frequency of telephone calls being either weekly,
fortnightly, or monthly. The longest call lasted for 30
minutes. Most interventions (n = 8) were conducted
individually between a participant and dietitian via
a video conference application such as Skype,



Google Hangout, and FaceTime. In contrast, one
study involved a virtual group with eight participants
in each group.? On the other hand, the intervention
via video conference was conducted for a minimum
of two months,? three months?628-3" four months,?
six months,® and a maximum of 24 months®* The
video counselling frequency ranged from weekly
to monthly, with a duration of between 15 and 45
minutes per video call. One study provided a blended
intervention with telehealth (11 x 15 minutes) and
face-to-face (6 x 60 minutes) for exercise and dietary
intake counselling.?® Four studies provided internet-
based health management platforms: websites,
messenger, email, and computer chat.35-%

There was a multi-disciplinary approach used in
the intervention, such as consultation by a dietitian
with a medical doctor and physical activity expert/
physiologist.18:20.24.28:30.31 Telemonitoring devices
such as wireless Bluetooth® devices and ‘smart’
scales were used to measure the body composition
and physiological condition and track the physical
activity of participants.2%2426.283031 Most of the studies
incorporated behavioural change techniques (health
belief model, social cognitive theory model, and
theory of planned behaviour) .19:22:23.25.27.28,30-33,35.36
together with three key elements, which are health
examination, nutrition education, and exercise
education.

Several guidelines or protocols were used to
guide the studies’ interventions, such as medical
nutrition therapy (MNT) based on nutrition care
practices (NCP), American Diabetes Association
Standards (ADAs);'¢-225:34 Dijetary Approaches
to Stop Hypertension (DASH) diet;?® WHO-
recommended nutrition assessment;* and Australian
Dietary Guidelines.?>®2 Most studies comprised an
intervention group and a control group (usual or
traditional care). Meanwhile, three studies included
two intervention groups and a control group with
no intervention provided.?”*33% Some of the control
group participants received educational materials
or workbooks, such as calorie and physical activity
guidelines, a healthy lifestyle tracking calendar, and
personalised dietary intake reports.8:19:21.28.30-32

Feasibility of Telenutrition

The feasibility of each implementation was
assessed based on the following factors: the rate
of recruitment, program attendance or adherence,

intervention completion rate, and satisfaction during
each implementation. The number of participants
who agreed to take part in the study was divided
by the total number of participants who attempted
contact to get the recruitment rate.®*#° Five studies
successfully recruited 100% of the targeted sample
population.20:2224.2831.35 Meanwhile, other studies (n=8)
ranged between 26% and 98% of recruitment rates.
The completion of scheduled virtual consultations
was measured as the attendance rate. At least 80%
of completed consultations were considered feasible
interventions.?*4° Six studies were rated good to high
adherence to the intervention, whereas 11 studies
achieved >80% of the completed consultation
intervention. In contrast, only three studies had low
completion rates (<50%).27343°

Eight studies'®19.222427-2932 reported on participants’
satisfaction as determined by the Likert scale or
rating scale and/or qualitative interviews. All the
studies showed a high satisfaction rate of 78% to
98.6% with the intervention program. Meanwhile, a
study involving two intervention groups reported a
higher proportion of coaching intervention (88% of
tailoring and coaching) compared to non-coaching
interventions (64% of tailoring only).?” Participants’
feedback summarised that the intervention
programme was convenient, easy to use, informative
(evidence-based), motivating, accountable, non-
judgemental, and personalised.®2227.2832 However,
some of the participants mentioned negative
comments about the intervention programme,
including a lack of personal contact and not
being personalised enough,?” while some of the
participants had difficulty reporting or completing
the tracking assessment on time.?%%2

Effectiveness of Telenutrition

The effectiveness of telenutrition intervention was
examined using meta-analysis, which included 14
studies with a total of 6,736 participants. The outcomes
were divided into anthropometric measurements
and physiological data for physiological conditions.
The anthropometric data measured the changes
in weight loss, BMI, and waist circumference. At
the same time, the physiological condition involved
clinical data such as triglycerides, total cholesterol,
HDL cholesterol, glycated haemoglobin, fasting
blood glucose, and blood pressure. Four studies
recorded no statistical significance in the baseline
characteristics between the intervention and control



groups. Thirteen studies involved participants with
BMI = 27 kg/m?, while one study included normal
weight to obese participants.

The Effectiveness of Telenutrition on
Anthropometric Parameters

Statistically significant differences in body weight
changes for the intervention group compared
to usual care after a three- to 12-month
telenutrition intervention were demonstrated by
six studies.23242630.3135 Fjyve studies recorded a
significant weight reduction between -1.36 kg
and -8.3 kg from baseline to post-intervention (12
weeks) in the intervention group. 2629313 One study
stated a significant weight increment for kidney
transplant patients +5.5kg with P=0.0328. Two
studies show a significant BMI reduction of 0.7 kg/
m? and 0.3 kg/m?in 12 weeks from baseline to post-
intervention, respectively,?'?° whereas four studies
show a significant reduction in waist circumference
from baseline to post-intervention between the

Telenutrition Usual care
Study or Subgroup  Mean  SD Total Mean SD Total Weight

intervention groups (3.5 cm, -3.0 cm, -2.0 cm, and
-6.8 cm)."921.2936 The inclusion of diet and exercise
with intervention resulted in a higher decrease in
waist circumference by 2 cm (p < 0.001) and BMI
by -0.36 kg/m? (p < 0.001) in two years.3* Generally,
telenutrition, which was highlighted as an alternative
to usual or traditional care, has significantly improved
weight, BMI, and waist circumference.

Meta-analysis of the Effects of Telenutrition on
Anthropometric Parameters

Ten studies involving 1,788 participants reported on
the weight changes (Figure 3). P = 0.39; 12 = 6%
showed low heterogeneity across the studies. Thus,
a fixed effect model was used to calculate the mean
effect size. Mean difference (MD) was used as the
same measurement scale for all involved studies.
The weight changes between the telenutrition and
normal care groups were found to be significantly
different, according to the data (MD = -2.36; 95% CI
=-3.91,-0.81; Z=2.99; P = 0.003).

Mean Difference Mean Difference
IV, Fixed, 95% CI IV, Fixed, 95% CI

2.4.1 Weight changes

Alencar 2019 99.4 185 13 9845 15.2 12 1.4%
Azar 2018 107.9 109 32 1102 108 32 886%
Beleigoli 2020 80.68 151 408 81.97 149 470 605%
Eakin 2014 8933 19 151 953 209 151 11.8%
Frank 2016 1811 208 85 18512 30 135 3.6%
Goulis 2004 89.2 147 45 996 238 751%
Hickman 2021 79 173 23 863 216 12 1.2%
Johnson 2019 1047 271 10 8.2 227 10 05%
Kim 2013 68.7 138 33 754 15 33 5.0%
Marra 2019 1066 19 27 1106 204 29 23%
Subtotal (95% CI) 827 961 100.0%

Heterogeneity: Chi*= 954, df= 3 (P=0.39), F=6%
Test for overall effect: Z= 2.99 (P = 0.003)
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Fig. 3: Forest Weight Changes Index between Telenutrition and Usual Care

Nine studies involving 2,046 participants reported
BMI findings (Figure 4). P = 0.22; 12 = 25% showed
low heterogeneity across the studies. The results
revealed statistically significant differences in BMI

values between the telenutrition and usual care
groups (MD = -0.10; 95% CI = -0.19, -0.00; Z =
2.06; P =0.04).

Telenutrition Usual care Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.52BMI
Beleigoli 2020 2029 44 408 2049 41 470 27% -0.20(-0.77,0.37) -T
Benson 2019 379 102 B0 357 B3 58 01% 220085525 ]
Frank 2016 2658 33 85 27.01 4 135 08% -043[1.50, 064 T
Goulis 2004 337 52 45 372 87 77 04% -3.50(-5.97,-1.03]
Hickman 2021 268 53 23 286 83 12 00% -1.80[6.973.37
lzquierdo 2010 3312 051 213 33.21 051 225 956% -0.08[0.18,0.01] .
Johnson 2019 358 101 10 344 53 10 00% 1.40[-567 847
Kim 2013 257 34 33 26 55 33 02% -0.30[251,1.91] e E—
Kuzmar 2015 26 39 114 259 37 3 04% 040[-1.32,1.52 -
Subtotal (95% Cl) 991 1055 100.0% -0.10[-0.19, -0.00] [
Heterogeneity: ChiF=10.71, df= 8 (P = 0.22); F= 25%
Testfor overall effect: Z= 2.06 (P=0.04)
4 ; : 4
B S
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Fig. 4: Forest Plot Body Mass Index between Telenutrition and Usual Care



Seven studies involving 1,027 participants reported
waist circumference (Figure 5). P = 0.17; 12 =
34% showed moderate heterogeneity across the
studies. The results showed statistically significant

Telenutrition Usual care

differences in waist circumference between the
telenutrition and usual care groups. (MD = -3.53;
95% Cl =-4.31,-2.74; Z = 8.82; P < 0.00001).

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.6.3WC
Chen 2013 88.4 112 3 883 104 32 2.2% 010[-5.24,5.44) D E—
Frank 2016 1811 26 85 18512 4 135 809% -4.02[-4.89,-3.15) .
Hickman 2021 94 12 23 100 18 12 05% -6.00[-17.30,5.30)
lzquierda 2010 11078 174 213 11127 178 225 56% -0.49[-3.80,252) I —
Kim 2013 gss 77 33 913 75 33 46% -280[6.47,087) T
Kuzmar 2015 7.7 94 114 804 93 35 4.9% -0.70[-4.23,2.83) I .
Marra 2019 116.7 124 27 1213 138 29 1.3% -4.60[-11.48,229) .
Subtotal (95% Cl) 526 501 100.0% -3.53[-4.31,-2.74] 4
Heterogeneity: Chi*=9.13,df=6 (P=017); F=34%
Test for overall effect: Z= 8.82 (P < 0.00001)
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Fig. 5: Forest Plot on Waist Circumference between Telenutrition and Usual Care

The Effectiveness of Telenutrition on Biochemical
Data

All studies show no significant difference in
biochemical data between control and intervention
groups. However, only one study showed a
significant reduction in fasting blood glucose
between the control and intervention groups after
three months of intervention.*® Triglycerides and
total cholesterol significantly decreased in the
intervention group from baseline to post-intervention
in three and six months of intervention: -26.1 mg/
dl (p = 0.01), -55.1 mg/dI (p = 0.05), -13 mg/dl (p =
0.038), and -26.9 mg/dl (p = 0.01).2">* A significant
improvement in the composite optimal diabetes care
measure from baseline to follow-up in 12 months but
no statistically significant difference in HbA1c values
was found in the intervention group.?® There was no
statistical difference in HbA1c values between the
intervention and control groups.? HbA1c values

within telephone counselling groups, however,
decreased significantly (P = 0.027) by means 95%
Cl, from 7.3% (7.0, 7.6) at baseline to 7.1% (6.9,
7.3) at follow-up. The effectiveness of telenutrition
intervention in measuring biochemical data,
particularly in glycaemic control, blood pressure,
and cholesterol levels, is limited when compared to
usual or traditional care.

Meta-analysis of the Effects of Telenutrition on
Biochemical Parameters

Four studies involving 286 participants reported
on the triglyceride levels (Figure 6). P = 0.81; 12 =
0% showed no heterogeneity across the studies.
The results showed that there were statistically
significant differences in triglyceride levels between
the telenutrition and usual care groups (MD =-17.12;
95% Cl =-27.90, -6.33; Z = 3.11; P = 0.002).

Telenutrition Usual care Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI I, Fixed, 95% CI
254 TG
Chen 2013 1237 77 31 1364 874 32 T.0% -12.70[-53.34, 27.94)
Goulis 2004 1223 314 45 1407 372 77 T759% -18.40[-30.78,-6.02) —l—
Hickman 2021 1151 B2 23 1417 531 12 7.5% -2660[6590,1270
Kirm 2013 1408 713 33 1436 733 33 96% -2.70[37.59,3219) e
Subtotal (95% CI) 132 154 100.0% -17.12 [-27.90,-6.33] -
Heterogeneity. Chi*= 097, df=3 (F=0.81), F=0%
Testfor overall effect Z= 3,11 (P =0.002)

50 45 0 25 50

Favours [Telenutritionl  Favours [Usual carel

Fig. 6: Forest Plot on Triglyceride Levels between Telenutrition and Usual Care



Six biochemical parameters involving total
cholesterol, HDL-cholesterol, hemoglobin A1c,
fasting blood glucose, diastolic blood pressure,
and systolic blood pressure showed no significant
different between telenutrition group and usual care
group (supplementary). Two studies involving 101
participants reported on the total cholesterol levels.
P =0.20; 12 = 38% showed moderate heterogeneity
across the studies. The results favour the normal
care, as indicated by the diamond shape, which is
situated to the right of the line of no effect (the vertical
line at mean difference). This means that traditional
care had a lower risk or better outcome than the
telenutrition group41. Thus, the results favour usual
care with no statistically significant differences in
total cholesterol levels (MD = 9.27; 95% Cl = -3.98,
-22.52; Z = 1.37; P = 0.17). Four studies involving
286 participants reported on the HDL-cholesterol
levels. P = 0.72; 12 = 0% showed no heterogeneity
across the studies. The results favour usual care,
showing no statistically significant differences in
HDL-cholesterol levels (MD = 2.26; 95% Cl = -2.25,
4.77,Z=1.76; P =0.08). Three studies involving 420
participants reported on haemoglobin A1c (HbA1c)
values. P = 0.28; 12 = 0% showed no heterogeneity
across the studies. The results favour telenutrition,
showing no statistically significant differences in
HbA1c values (MD = -0.15; 95% CI = -0.41, 0.12;
Z = 1.07; P = 0.28). Four studies involving 286
participants reported on fasting blood glucose levels.

P =0.71; 12 = 0% showed no heterogeneity across
the studies. The results revealed no statistically
significant differences in fasting blood glucose levels
between the telenutrition and usual care groups (MD
=-0.64; 95% Cl = -6.02, 4.73; Z = 0.23; P = 0.81).
Four studies involving 286 participants reported on
the diastolic blood pressure. P = 0.19; 12 = 37%
showed moderate heterogeneity across the studies.
The results favour telenutrition, demonstrating no
significant differences in diastolic blood pressure
(MD = -1.83; 95% CI = -4.39, 0.73; Z = 1.40; P
= 0.16). Four studies involving 286 participants
reported on the systolic blood pressure. P = 0.94; 12
= 0% showed no heterogeneity across the studies.
With no significant differences in systolic blood
pressure (MD =-3.46; 95% Cl =-7.05,0.13; Z=1.89;
P = 0.06), the findings leaned toward telenutrition.

Subgroup Analysis

Subgroup analysis was performed for more in-
depth comparisons of subgroups with the weight
change in terms of type of intervention, duration
of intervention, and total number of participants
(Table 1). The summary findings show that
telephone-based intervention significantly decreased
body weight. The duration of intervention, < 6
months, and the number of participants of < 100,
significantly (p = 0.04) reduced the body weight
between the telenutrition intervention group and
the control group.

Table 1: Subgroup Analysis for Weight Changes (N=9)

Subgroup Pooled outcomes Heterogeneity

N Mean difference (95% CI) P Q 12 P
Type of intervention
Telephone 3 -5.38 (-9.40, -1.36) 0.009* 4.37 31 0.22
Videoconference 4 -2.38 (-6.52, 1.77) 0.26 1.43 0 0.84
Web-based (internet) 2 -1.44 (-3.38, 0.49) 0.14 0.41 0 0.52
Length of intervention
< 6months 6 -1.82 (-3.56, -0.08) 0.04* 3.66 0 0.72
= 6months 3 -5.10 (-10.31, 0.12) 0.06 4.06 51 0.13
Total participants
<100 5 -3.51 (-7.07, 0.05) 0.05* 2.52 0 0.77
=100 4 -3.41 (-6.91, 0.09) 0.06 6.52 54 0.09

N= number of studies, Q= Chi?, 12=Heterogeneity

*Significant difference between the intervention group and control group



Publication Bias

Figure 7 presents an evaluation of publication bias,
incorporating effect size estimates from individual
studies and a precision measure. The observed
studies involved are represented by the shapes of
scattered objects in the funnel plot. The standard
error moves toward zero where there are larger
studies as the studies, clustered closely near the
top of the plot. The Egger’s test42 showed there
was no significant evidence of publication bias in
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weight changes (t =-0.14, p = 0.45), BMI (t = -0.87,
p = 0.42), waist circumference (t =-0.39, p = 0.46),
triglyceride (t = -0.30, p = 0.54), HDL-cholesterol
(t =0.21, p = 0.94), HbA1c (t = -0.09, p = 0.62),
fasting blood glucose (t = -0.03, p = 0.83), diastolic
blood pressure (t = -0.12, p = 0.58), systolic blood
pressure (t = -0.22, p = 0.59). The certainty in the
body of evidence (GRADE) indicated that two study
outcomes were low, five studies were moderate, and
three studies were high.
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Diastolic Blood Pressure, (l) Systolic Blood Pressure

Discussion

The important factors contributing to successful
telenutrition services include feasibility and
effectiveness. Feasibility is based on patients’
active engagement in treatment, frequent weight
monitoring, motivation, health care surveillance,
and personalised individual feedback. This review
demonstrated that telenutrition interventions are

feasible based on excellent recruitment, adherence,
completion, and satisfaction rates.

The important factors contributing to a successful
intervention are patients’ active engagement in the
treatment; frequent weight monitoring; motivation;
healthcare surveillance; and personalised individual
feedback.?* Participants withdrew due to illness,



school or work schedule conflicts, and technical
issues. Meanwhile, failure to lose weight and
reach personal weight targets was due to a lack
of motivation.® Poor usability of the intervention, a
lack of interest in it, and mental and physical health
problems led to higher dropout rates. The reason
was that participants felt burdened; personalised
feedback was not based on their preferences; and
the usability of the computer tailoring was poor.*

A recent study conducted, involved motivational
and educational online tools promoting lifestyle
and eating behaviour changes, diet therapy
plans, and individualised nutritional counselling
to improve patients’ health.** Participants are
more motivated to change their behaviour when
self-selection is used in behaviour-based trials
than those who do not participate.'® According
to Beleigoli (2020), telenutrition via a web-based
platform results in a more substantial weight loss,
a rise in fruit and vegetable consumption, and a
drop in the consumption of ultra-processed foods
than minimal intervention. Most overweight patients
chose telenutrition for their intervention programme
because it provides a flexible, comfortable, and
cost-effective alternative to traditional methods.3®
A comprehensive approach through extensive
lifestyle education, patient education, behavioural
changes, regular follow-up with dietitians, an easy
platform, adequate equipment and technologies, and
personalised sessions for diet and exercise support
are highly preferable by individuals or groups.

To adequately familiarise patients with the
technology, itis crucial to ensure self-assurance and
unsupervised learning. This also applies to teaching
clinical staff how to troubleshoot technical connection
issues in real time.?® A suggestion to increase
participant compliance is to provide an automatic
online system for participants to record and upload
daily dietary intake and physical activities. Thus, it
would be more convenient and efficient for health
management experts to provide personalised
feedback based on their records.3®

A combination of several key elements, including
telenutrition coaching, effectively reduces body
weight significantly in obese adults (>5%); it also
promotes compliance to dietary plans (e.g., low-
calorie diet with low glycaemic index), physical
activity compliance, and behavioural changes.?*!
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The availability of self-monitoring Bluetooth wireless
devices and personalised feedback also promotes
long-term engagement in weight loss programmes."
A recent retrospective study in Brazil found that
weight, BMI, waist circumference, waist-to-height
ratio, body fat, and lean body mass all decreased
significantly, suggesting the effectiveness of
telenutrition intervention in a 6-month nutrition
education program.

Telemedicine interventions for managing diabetes
during the COVID-19 pandemic resulted in notable
improvements in glycemic control, including lower
HbA1c values and improved glucose control. These
results demonstrate how telemedicine systems,
such as personalized dietary advice and ongoing
glucose monitoring, can help patients achieve
improved health outcomes while providing flexibility
and convenience45. For instance, the effects of
a smartphone-based intervention for individuals
with type 2 diabetes were investigated in the
TRIGGER research.*® In comparison to the control
group, participants who got personalized nutritional
feedback, regular self-monitoring prompts, and
targeted instructional messages showed better
HbA1c levels, healthier eating habits, and more
satisfaction with diabetes care. This demonstrates
how patient-centered mobile health technologies
can improve chronic disease management efficacy
and engagement.

Strengths and Limitations

The present study’s strength lies in the meta-
analysis findings that demonstrate the feasibility
and effectiveness of telenutrition services. The
feasibility outcome showed a high satisfaction
rate ranging from 78% to 98.6%, indicating that
participants were interested in receiving telenutrition
intervention. The meta-analysis assessed the
most common anthropometric and biochemical
data to identify physiological outcomes that could
potentially improve patients’ health conditions. A
sub-group analysis calculated the BMI outcome,
which indicated the type of intervention, length
of intervention, and total number of participants,
thereby enhancing the effectiveness of telenutrition
services.

This review's main limitation is that the results may
be influenced by variations in participant baseline
characteristics for each RCT sample population,



including anthropometric measurements and
biochemical data. However, most studies show
no significant baseline difference between the
intervention group and the usual care group.
Moreover, the meta-analysis included fewer than
ten studies for the individual outcomes of waist
circumference, total cholesterol, triglyceride, HDL-
cholesterol, HbA1c, fasting blood glucose, and
blood pressure. Future research should comprise
more studies on these outcomes to strengthen the
evidence regarding the effectiveness of telenutrition
findings.

Conclusion

This review of telenutrition services highlights
the key factors that contribute to their success,
primarily focusing on feasibility and effectiveness.
Feasibility was demonstrated through active patient
engagement, regular weight monitoring, motivation,
healthcare surveillance, and personalised feedback,
which led to high recruitment, adherence, and
satisfaction rates. However, dropout rates were
linked to factors such as poor usability, technical
issues, and lack of motivation, as reported in
various studies. Overall, telenutrition interventions
were proven to be effective in promoting weight
loss, reducing waist circumferences, and improving
triglyceride level, particularly when comprehensive
tools and personalised support were provided.
More research is needed to assess the efficacy of
telenutrition services in physiological parameters
such HbA1c levels, lipid profile, and blood pressure.
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