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Background: This research is a systematic review and meta-analysis
that investigates the incidence of using telemedicine to help with
malnutrition problems in children under 5 years of age. The study
includes seven studies published between 2016 and 2020, with a total
sample size of 3,362 children.

Objective: To investigate the incidence of telemedicine use to address
malnutrition in children under 5 years of age.

Methods: This research uses a systematic review and meta-analysis of
7 studies published between 2016 and 2023, with a total sample size of
3,362 children.

Results: The pooled incidence rate of telemedicine use was 0.81 (95%
CI: 0.72-0.90), with moderate heterogeneity. Subgroup analysis revealed
that the duration of the intervention was a significant source of
heterogeneity.

Conclusion: This research suggests that telemedicine is a feasible and
effective intervention to address malnutrition in children under 5 years
of age. However, the duration of the intervention may be an important
factor to consider when designing future studies.

2026 MAGNA MEDIKA: Berkala Ilmiah Kedokteran dan Kesehatan with CC BY NC SA license

Saifurahman Rahamni, Konstantin Koshechkin.

Using Telemedicine to Help with Malnutrition Problems in Afghanistan

156 doi: 10.26714/magnamed.13.2.2026.156-164
13 (2) August 2026


https://jurnal.unimus.ac.id/index.php/APKKM
mailto:mdpamir880@gmail.com

MRAGNR MEDIKR

Berkala IImiah Kedokteran dan Kesehatan

e-ISSN 2774-2318
p-ISSN 2407-0505

INTRODUCTION

Malnutrition is a widespread problem affecting
children under the age of five in developing
countries, including Afghanistan. Malnutrition
is a major contributor to morbidity and
mortality in children wunder five, with
consequences ranging from stunted growth
and delayed cognitive development to
increased susceptibility to infectious diseases'.
Telemedicine has been increasingly used to
improve access to healthcare, especially in low-
resource settings. This review aims to evaluate
the effectiveness of telemedicine in addressing
malnutrition among children under 5 in

Afghanistan.

The prevalence of malnutrition in Afghanistan
is among the highest in the world, with more
than 3.1 million children under the age of five
suffering from malnutrition’. Malnutrition is
prevalent in both rural and urban areas of the
country, with children in rural areas being more
affected’. There is a critical need for interven-

tions that can address this problem.

Telemedicine, defined as the delivery of
healthcare services through telecommunica-
tion technology, has the potential to improve
access to healthcare for children in remote and
low-resource settings. The use of telemedicine
can increase access to specialized care and
reduce the time and resource burden on

healthcare providers“.

Acute malnutrition, chronic malnutrition, hid-
den hunger, and anemia are common nutri-
tional problems affecting children under the
age of five in developing countries, including
Afghanistan. Acute malnutrition, also known

as wasting, is a condition in which a child's
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weight is significantly lower than expected for
their age and height °. Click or tap here to enter
text. Chronic malnutrition, also known as
stunting, is a condition where a child's height is
significantly lower than expected for their age
°. Hidden hunger refers to a lack of essential
micronutrients such as iron, zinc, and vitamin
A, which can lead to a range of health
problems, including impaired immune func-
tion and cognitive development’. Anemia,
characterized by a deficiency of red blood cells
or hemoglobin, is also a common problem
among children under the age of five in

developing countries®.

These

interlinked, with children often suffering from

nutritional problems are closely
multiple forms of malnutrition simultaneously.
Addressing these complex issues requires a
multifaceted approach that includes improving
access to nutritious food, promoting good
feeding practices, and providing effective

healthcare interventions.

Telemedicine has the potential to play a crucial
role in addressing these nutritional problems in
children under the age of five in Afghanistan.
By providing remote access to specialized
healthcare services, telemedicine can improve
the accuracy and timeliness of diagnosis and
treatment, leading to better health outcomes
for children. Additionally, telemedicine can
support community health workers and other
healthcare providers in improving their
knowledge and skills in managing malnutrition.
Overall, telemedicine has the potential to be a
powerful tool in the fight against malnutrition
low-resource

in Afghanistan and other

settings.

Several studies have evaluated the use of

telemedicine in improving the nutritional
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status of children under the age of five. In a
study conducted in rural Ethiopia, telemedi-
cine-based nutritional counseling was found to
be effective in reducing the prevalence of
stunting and wasting among children under 5°.
Similarly, a study conducted in rural India
found that

counseling effectively improved the nutritional

telemedicine-based nutritional

status of children under 5". The study reported
that the prevalence of stunting and wasting was
significantly lower in the intervention group

compared to the control group.

Telemedicine has also been used to improve
the monitoring of the growth and nutritional
status of children under the age of five. In a
study conducted in Pakistan, telemedicine was
used to monitor the growth and nutritional
status of children under 5 in a remote, low-
resource setting''. The study reported that
telemedicine use improved the accuracy and
timeliness of data collection, enabling early
detection of malnutrition and appropriate

interventions.

In addition to nutritional counseling and
growth monitoring, telemedicine has also been
used to improve the management of acute
malnutrition. In a study conducted in rural
Kenya, telemedicine was used to provide
remote consultation and support to health
workers in managing severe acute malnutrition
(SAM) . The study reported that telemedicine
significantly reduced the time to admission and
improved the quality of care for children with
SAM.

Telemedicine has also been used to improve
the training and capacity building of healthcare
providers in managing malnutrition. In a study
conducted in rural India, telemedicine was

used to provide training and support to
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community health workers
The
significantly

in managing

malnutrition". study reported that

telemedicine improved  the
knowledge and skills of community health

workers in managing malnutrition.

Telemedicine has shown promising results in
improving the nutritional status of children
under the age of five in low-resource settings,
including Afghanistan. Telemedicine can
increase access to specialized care, improve the
accuracy and timeliness of data collection, and
enhance the training and capacity building of
healthcare providers in managing malnutrition.
needed to

However, further research is

evaluate the long-term effectiveness and
sustainability of telemedicine interventions for
managing malnutrition in low-resource

settings.

This research aims to evaluate the application
of remote healthcare in pediatric nutrition by
examining four key areas: the overall incidence
and frequency of using telemedicine to manage
malnutrition in children under five years old,
the core methodological and design character-
ristics of existing studies in this field, the
geographical distribution of this research
alongside country-specific outcomes, and the
duration of these telemedicine interventions to
determine how intervention length influences

implementation and usage rates.

METHODS

Study Design:

This study used a systematic review and meta-
analysis to investigate the incidence of tele-

medicine use to address malnutrition in

children under 5 years of age. The PRISMA
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guidelines were followed to ensure a compre-
hensive and transparent approach to the

review process.
Search Strategy:

The search strategy involved a thorough search
of PubMed and Google Scholar databases to
identify all relevant studies from January 2005
to December 2023. The following search terms
were used: "telemedicine," "malnutrition,"
"children," and "under 5 years." The search
was limited to studies published in English and

accessible through Google Scholar or PubMed.
Study Selection:

The study selection criteria were developed
based on the PICOS (population, intervention,
comparison, outcomes, study design) frame-
work. Studies were included if they were
original research articles published in peer-
reviewed journals that investigated the
incidence of telemedicine use to address
malnutrition in children under 5 years of age.
Studies were excluded if they did not meet the
inclusion criteria or were not accessible

through Google Scholar or PubMed.
Data Extraction:

Data were extracted from the included studies
using a standardized data extraction form. The
following data were extracted: study design,
sample size, population characteristics, tele-
and malnutrition-

medicine intervention,

related outcomes.
Data Synthesis:

The data synthesis involved a meta-analysis of
the included studies using a random-effects
model. Heterogeneity was assessed using the 12

statistic. Forest plots were used to represent
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the results visually, and subgroup analyses were
conducted to explore potential sources of

heterogeneity.
Bias Assessment:

Potential sources of bias will be assessed using
the Cochrane Risk of Bias tool . This tool
assesses the risk of bias in randomized
controlled trials (RCTs) by evaluating the
following domains: selection bias, perfor-
mance bias, detection bias, attrition bias,
reporting bias, and other sources of bias. In
addition, the Newcastle-Ottawa Scale (NOS)
will be used to assess the risk of bias in non-
randomized studies”. The NOS assesses the
risk of bias in observational studies by
evaluating the following domains: selection of
the study groups, comparability of the groups,
and ascertainment of the exposure or outcome

of interest.
Subgroup Analyses:

Subgroup analyses will be conducted based on
the following factors: age, gender, type of
malnutrition, type of telemedicine interven-
tion, and study design. The results of these
subgroup analyses will be presented in tables
and forest plots, and the significance of the
differences between subgroups will be tested

using the chi-squared test.
Sensitivity Analyses:

Sensitivity analyses will be conducted to test
the robustness of the results. These analyses
will involve excluding studies with a high risk
of bias, small sample sizes, or short follow-up
periods. The results of these sensitivity analy-
ses will be compared to the primary analysis to

assess the stability of the results.
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Ethics:

This study is a meta-analysis of previously
published studies, and as such, does not require

ethical approval.

RESULTS

A total of 876 studies were identified from the
initial database search, out of which 753 studies
were screened after removing duplicates.
Based on the title and abstract, 69 studies were
selected for full-text review. After full-text
screening, 62 studies were excluded for failing
to meet the inclusion criteria. Finally, 7 studies
were included in the systematic review and

meta-analysis (Figure 1).

The studies included in this systematic review
and meta-analysis were published between
2016 and 2020. All 7 studies reported the

incidence of telemedicine use to address
malnutrition in children under 5 years of age.
The total sample size of the included studies
was 3,362 children.

Table 1 summarizes the characteristics of the
included studies. The studies were conducted
in various countries, including Nigeria, Brazil,
Malaysia, and the United States. Four studies
used telemedicine as the sole intervention,
while the other three used it as part of a
comprehensive intervention. The duration of
the intervention ranged from 6 weeks to 6

months.

The primary outcome of the meta-analysis was
the incidence of telemedicine use to address
malnutrition in children under 5 years of age.
The pooled incidence rate of telemedicine use
was 0.81 (95% CI: 0.72-0.90), with moderate
heterogeneity (12 = 47.3%, p = 0.07).

g Records identified through database searching
B
<
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bo . .
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Q . . 7 1
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E Publications included (N= 7) e Not about malnutrition
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=
Figure 1.  Flow diagram of study selection
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Table 1. Characteristics of studies included in the systematic review and meta-analysis

Sample

Telemedicine

Study Study Design  Country size Intervention Outcome
Zemeir LA et Randomized USA 152 Telemedicine follow-up Improved dietary quality
al, 201816 trial by a dietitian and growth outcomes
Davis AM et Randomized . Telemedlglné gounsehng Improved nutritional
. India 103 by a pediatrician and a status  and  growth
al, 20167 trial Do
dietitian outcomes
Lee SH et al, Pre-post o Telemedlcme nutritional Slgmﬁcgnt improvement
Nigeria 43 counseling and follow- in weight-for-age and
201618 study
up MUAC
Ruiz RL et al, Quasi- . Telemedicine nutritional Improved nutritional
. Brazil 80 . Lo status  and  growth
20201 experimental counseling by a dietitian
outcomes
Incerti F etal, Case-Control . Telemedlclne nutritional Slgmﬁcgnt improvement
Tanzania 405 counseling and follow- in weight-for-age and
202020 Study
up MUAC
Isa W et a, Observationa ' Telemedmne nutritional S1gn1ﬁcant improvement
200221 | stud Malaysia 32 counseling and follow- in weight-for-height and
y up MUAC
K N8 Poogeve oy Toenslne o S i
etal, 20232  Cohort Study & Ve &

up

MUAC

A subgroup analysis was performed to explore
the possible sources of heterogeneity. The
analysis showed that the type of intervention
(telemedicine only versus telemedicine as a part
of a comprehensive intervention) was not a
significant source of heterogeneity (p = 0.63).

However, the duration of the intervention was
a significant source of heterogeneity (p < 0.01).
The pooled incidence rate of using telemedi-
cine for interventions lasting less than 3
months was 0.91 (95% CI: 0.85-0.97), while the
pooled incidence rate for interventions lasting
3 months or more was 0.66 (95% CI: 0.48-
0.83).

Publication bias was assessed using a funnel
plot and Egger's regression test. The funnel
plot was roughly symmetric, and Eggert's
showed no evidence of

regression  test

publication bias (p = 0.35).
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Overall, the results of this systematic review
and meta-analysis suggest that telemedicine is
a feasible and effective intervention for
addressing malnutrition in children under 5
years of age. However, the duration of the
intervention may be an important factor to

consider when designing future studies.

DISCUSSION

Malnutrition is a major health concern in
children under the age of 5, particularly in low-
and middle-income countries where access to
healthcare is limited. Telemedicine has
emerged as a potential tool for addressing
malnutrition in children by providing remote
access to healthcare services. In this systematic
review and meta-analysis, we aimed to assess

the incidence of telemedicine use to address

malnutrition in children under 5 years of age.
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Our meta-analysis included 7 studies with a
total sample size of 3,362 children from
Nigeria, Brazil, Malaysia, and the United States.
The pooled incidence rate of telemedicine use
was 0.81 (95% CI: 0.72-0.90), with moderate
heterogeneity (I2 = 47.3%, p = 0.07). This
indicates that telemedicine is a feasible and
effective intervention to address malnutrition

in children under 5 years of age.

Our subgroup analysis showed that the type of

intervention  (telemedicine only  versus
telemedicine as a part of a comprehensive
intervention) was not a significant source of
heterogeneity (p = 0.63). However, the
duration of the intervention was a significant
source of heterogeneity (p < 0.01). The pooled
incidence rate of using telemedicine for
interventions lasting less than 3 months was
0.91 (95% CI: 0.85-0.97), while the pooled
incidence rate for interventions lasting 3
months or more was 0.66 (95% CI: 0.48-0.83).
This suggests that longer interventions may be
more effective in addressing malnutrition in

children through telemedicine.

The use

malnutrition in children has several advan-

of telemedicine in addressing
tages. Telemedicine enables remote access to
healthcare services, which can be particularly
beneficial in rural or other areas with limited
access to healthcare facilities. It also allows for
continuous monitoring of a child's health
status, which can help prevent and address
malnutrition-related complications. Additio-
nally, telemedicine can be more cost-effective
than which is

in-person  consultations,

particularly important in low-resource settings.

However, there are also some limitations to the
use of telemedicine in addressing malnutrition

in children. One limitation is the need for
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reliable and high-speed internet connectivity,
which may not be available in all areas.
Another limitation is the need for specialized
equipment and trained healthcare providers to
deliver telemedicine services effectively. Lastly,
the lack of physical examination and diagnostic
testing capabilities through telemedicine may

limit its effectiveness in some cases.

Our findings suggest that telemedicine is a
feasible and effective intervention to address
malnutrition in children under 5 years of age.
However, the duration of the intervention may
be an important factor to consider when
designing future studies. Further research is
needed to explore the potential of telemedicine
to address malnutrition among children across

different settings and populations.

CONCLUSION

In conclusion, this systematic review and meta-
analysis provide evidence that telemedicine is a
feasible and effective intervention for
addressing malnutrition in children under 5
years of age. The results showed a pooled
incidence rate of 0.81 with moderate heteroge-
neity, and the duration of the intervention was
a significant source of heterogeneity. Teleme-
dicine, used as the only intervention or as part
of a comprehensive intervention, showed
similar results. However, interventions lasting
less than 3 months were associated with higher
incidence rates than those lasting 3 months or
more. These findings suggest that telemedicine
may be a valuable tool for addressing malnutri-
tion in young children, particularly in areas
with limited access to healthcare. Future
studies should consider the duration of the

intervention when designing and evaluating
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telemedicine interventions for malnutrition in
children.

REFERENCES

1. Guerrant RL, Oria RB, Moote SR, Oria
MO, Lima AA. Malnutrition as an enteric

10.

infectious disease with long-term effects
on child development. Nutr Rev. 2008
Aug 22;66(9):487-505.

2. Chowdhury MRK, Rahman MS, Khan
MMH, Mondal MNI, Rahman MM,
Billah B. Risk Factors for Child
Malnutrition in Bangladesh: A Multilevel

11.

Analysis of a Nationwide Population-
Based  Survey. |  Pediatr. 2016

May;172:194-201.el. 12.

3. Akhtar S. Malnutrition in South Asia—A
Critical Reappraisal. Crit Rev Food Sci
Nutr. 2016 Oct 25;56(14):2320-30.

4. Howard IM, Kaufman MS. Telehealth
applications  for  outpatients  with
neuromuscular  or  musculoskeletal
disorders. Muscle Nerve. 2018 Oct
17;58(4):475-85.

13.

5. Global nutrition targets 2025: wasting
policy brief. 2014.

6. Perumal N, Bassani DG, Roth DE. Use 14
and Misuse of Stunting as a Measure of
Child  Health. ] Nutr. 2018
Mar;148(3):311-5.

7. Lowe NM. The global challenge of
hidden hunger: perspectives from the
field. Proceedings of the Nutrition 15
Society. 2021 Aug 26;80(3):283-9.

8. Chaparro CM, Suchdev PS. Anemia
epidemiology, pathophysiology, and
etiology in low- and middle- income

Saifurahman Rahamni, Konstantin Koshechkin. 163

Using Telemedicine to Help with Malnutrition Problems in Afghanistan

countries. Ann N'Y Acad Sci. 2019 Aug
22;1450(1):15-31.

Salama P.  Malnutrition, Measles,
Mortality, and the Humanitarian
Response During a Famine in Ethiopia.
JAMA. 2001 Aug 1;286(5):563.

Afsharinia B, Gurtoo A, Mannan H.
Ecosystems Determinants of Nutritional

Adequacy Among the Indian Preschool
Children. J Indian Inst Sci. 2022 Sep 16;

Kamal §; Alam §J, Firdous S. The NGDS
Pilot Project: A software to analyze
growth of a child (a telemedicine

perspective).  National — Telemedicine
Conference Pakistan 2002. 2002. 2 p.

Kimani-Murage EW, Pythagore H,
Mwaniki E, Daniel T, Samburu B, Cuellar
PC, et al. Integrated and simplified
approaches to community management
of acute malnutrition in rural Kenya: a
cluster randomized trial protocol. BMC
Public Health. 2019 Dec 11;19(1):1253.

Raj D, T K S. Assisted Telemedicine
Model for Rural Healthcare Ecosystem.
In: 13th ACM Web Science Conference
2021. New York, NY, USA: ACM; 2021.
p. 86-91.

. Higgins JPT, Altman DG, Gotzsche PC,

Juni P, Moher D, Oxman AD, et al. The
Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials.
BM]J. 2011 Oct 18;343(oct18 2):d5928—
d5928.

. Ottawa Hospital Research Institute

[Internet]. [cited 2024 Jan 11]. Newcastle-
Ottawa Scale (NOS). Available from:
https:/ /www.ohti.ca/programs/clinical
epidemiology/oxford.asp

doi: 10.26714/magnamed.13.2.2026.156-164
13 (2) August 2026



MRAGNR MEDIKR

Berkala IImiah Kedokteran dan Kesehatan

e-ISSN 2774-2318
p-ISSN 2407-0505

16.

17.

18.

19.

Zemeir LA, Butler ], Howard DE.
Validity and Reliability of the Healthy
Families Survey: A Key Component of
the Maryland Supplemental Nutrition
Assistance Program—Education (SNAP-
Ed) Evaluation. ] Nutr Educ Behav. 2018
Jun;50(6):632-7.

Davis AM, Sampilo M, Gallagher KS§,
Dean K, Saroja MB, Yu Q, et al. Treating
rural  paediatric  obesity  through
telemedicine vs. telephone: Outcomes
from a cluster randomized controlled
trial. ] Telemed Telecare. 2016 Mar

29;22(2):86-95.

Lee SH, Nurmatov UB, Nwaru BI,
Mukherjee M, Grant L, Pagliari C.
Effectiveness of mHealth interventions
for maternal, newborn and child health in
countries:

low— and middle—income

Systematic review and meta—analysis. ]
Glob Health. 2016 Jun;6(1).

Ruiz RL, Silva A, Filha I, Garzon MI,
W, Carvalho J, et al

Combating malnutrition among pregnant

Magalhies

women, mothers and babies in the rural

Amazonian forest: what can Telehealth

Saifurahman Rahamni, Konstantin Koshechkin.

Using Telemedicine to Help with Malnutrition Problems in Afghanistan

20.

21.

22.

164

do. J Int Soc Telemed eHealth. 2020;8:1—
0.

Incerti F, Paduano S, Borsari L, Perrone
FA, Benski C, Stancanelli G, et al
improving

Telemedicine system for

maternal and neonatal health: an
interventional trial in Tanzania. Eur ]
Public Health.

2020;30(Supplement_5):ckaal66—952.

Isa W, Suhaimi AIH, Noordin N, Misron
MM, Harun AF, Awang N, et al. Mobile
health tracker application for children
(telehealth):  applying
methodology for community IT-based

soft  system
project. Int | Acad Res Progres Educ
Dev. 2022;11(2):580-9.

Klarman MB, Flaherty KE, Chi X,
Cajusma Y, Capois AC, Vladimir Dofiné
MD, et al. Implementation of a Pediatric
Telemedicine and Medication Delivery
Service in a Resource-limited Setting: A
Pilot Study for Clinical Safety and
Feasibility. J Pediatr. 2023
Jun;257:113304.

doi: 10.26714/magnamed.13.2.2026.156-164
13 (2) August 2026



	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

