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ABSTRACT

Introduction Child malnutrition in all forms is known
globally as the leading cause of poor health. Planning

and solving this challenge require sources that collect
data accurately. Nutrition surveillance systems (NSS),
nutrition registry systems (NRS) and nutrition information
systems (NIS) collect and analyse data on nutrition status.
Unfortunately, these systems only exist in a few countries.
The methods that these systems use significantly differ
and their effectiveness is also scarcely researched. This
scoping literature review aimed to conduct a survey on
NSS, NRS and NIS that collect data on children’s nutrition
at national and international levels, along with their
attributes.

Methods and analysis The methods and analyses

of this scoping review follow the Arksey and 0’Malley’s
methodology. This scoping literature review will be
conducted in five stages based on this method. (1) The
main research question and subquestions are identified.
(2) Relevant studies are extracted. In this step, we will
search electronic databases including PubMed, Scopus
and ISI Web of Science. A manual search will also be
performed in Google Scholar, grey literature, and the
websites of organisations such as WHO, UNICEF, Centers
for Disease Control and Prevention, National Health
Service, International Food Policy Research Institute, Food
and Agriculture Organization, Food and Nutrition Technical
Assistance, United Nations World Food Programme, and
United Nations System Standing Committee on Nutrition.
(3) Extracted studies are separately reviewed by two
reviewers based on inclusion and exclusion criteria, and
eligible studies are then selected. A third reviewer resolves
disagreements. (4) A checklist is developed to extract

the features. Data of included systems are separately
extracted and entered into a checklist by two reviewers.
A third reviewer then resolves any disagreement. (5) Data
are summarised and analysed and are presented in tables
and figures.

Discussion This scoping literature review provides
strong evidence of the status of systems that collect data
on the status of child nutrition. This evidence can help
select best practices which can be applied to develop
future systems. It can also be a positive step towards
achieving an integrated system.

What is already known on this topic?

» For global planning to improve child malnutrition
and its problems, an integrated monitoring system
is needed to collect and analyze data on nutrition
status accurately.

» As a prerequisite to achieving this system, it is rec-
ommended that the different types of nutrition mon-
itoring systems which exist in some countries are
identified.
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What this study hopes to add?

» This study prepares a list of nutrition surveillance
systems, nutrition registry systems and nutrition in-
formation systems, including the purpose of system
design, data collection methods, nutrition indicators
used and minimum data set.

» The study provides information which can help se-
lect best practices that can be applied to develop
future systems.

INTRODUCTION

In general, malnutrition in all forms is known
as the leading cause of poor health.! Many
children suffer from malnutrition worldwide.”
Paediatric malnutrition is an imbalance between
nutritional needs and intake, which leads to
insufficient accumulation of energy, protein or
micronutrients and negatively affects the child’s
growth and development.”

Malnutrition is a concept that encompasses
undernutrition and overnutrition.* Child under-
nutrition is generally referred to as a condition
in which food intake is insufficient to meet the
child’s needs for growth, physiological function
and dealing with a disease.” On the other hand,
overnutrition is the excessive intake of nutrients,
which leads to fat accumulation in the body that
would consequently threaten health.’
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International studies show that undernutrition has
always been the most common form of malnutrition in
low-income and middle-income countries. As the popu-
lation undergoes economic growth, urbanisation and
demographic changes, overnutrition or overweight
is emerging as a problem. Some areas experience
both undernutrition and overnutrition, for example,
Indonesia, Thailand, Southeastern China, Botswana,
Cameroon and Central Nigeria.”

Malnutrition is also seen in children with stunting,
wasting, overweight and obesity. Moreover, in 2019,
144 million children under 5 were stunted, 47 million
children were wasted and 38million were overweight.”
Research shows that malnutrition accounts for 45% of
under-5 mortality worldwide, which is about 3.1 million
deaths per year.”

On the other hand, the COVID-19 pandemic and its
effects on food and nutrition, health and social protec-
tion systems are expected to significantly worsen malnu-
trition.” Along with this, the pandemic is forecast to
worsen undernutrition in low-income countries and
obesity in middle-income and high-income countries."’

Globally, malnutrition has a destructive effect on
various aspects of children’s lives, including academic
or professional growth, productivity at the society level
and economic situation. Hence, it results in problems
such as social exclusion and increased poverty. Malnu-
trition leads to a loss of 12%-15% of children’s intellec-
tual capacity. Malnourished children are also 8-12 times
more likely than healthy children to suffer from chronic
and infectious diseases because malnutrition induces an
immunosuppressive effect that predisposes patients to
recurrent infections. In children under 5years of age,
malnutrition leads to an increased risk of death, loss
of language skills, physical dysfunction and weakened
cardiovascular system.

Malnutrition exerts intense financial pressure on indi-
viduals and health systems.'” The economic losses due
to malnutrition have been reported in many studies.” **
Economic models also indicate that the return on invest-
ment in nutrition has a robust cost to benefit ratio."”
Along with this, various investments in nutritional inter-
vention programmes were conducted to reduce the inci-
dence of child malnutrition.'*"*

Accurate data on the nutrition status of children are
required for timely nutritional interventions. Accurate
data on the prevalence trends of malnutrition and early
awareness of critical nutritional conditions can help in
decision-making. For this purpose, continuous surveil-
lance of children’s nutrition status in different regions is
necessary.'? %

The World Food Conference in Rome in 1974 recom-
mended that various organisations such as WHO, Food
and Agriculture Organization of United Nations and
UNICEF establish systems for conducting surveys on the
nutrition status of various population groups.?' More-
over, different systems were created in several countries
to conduct surveys and surveillance on the nutrition

status of different groups.” These systems regularly
collect nutrition data and provide information for exam-
ining trends and decisions.*

In addition, extensive surveys are usually conducted
every few years and are useful tools to understanding
national and global trends in malnutrition.” The
Demographic and Health Survey (DHS) is a compa-
rable nationally representative household survey that
has been conducted in some countries since 1984. The
DHS collects a wide range of objective and self-reported
data, focusing on fertility, reproductive health, child and
maternal health, mortality, and nutrition.?*

There are various reports of child malnutrition in
different countries using DHS data. For example, in
Ethiopia these surveys were used to show that children
born to either overweight or educated mothers (elemen-
tary school, middle school or higher) have a lower risk
of undernutrition.” The incidence of stunting, wasting
and underweight was 38.3%, 10.1% and 23.3%, respec-
tively. Approximately 19.47% of children were stunted
and underweight and only 3.87% of children suffered
from these three diseases at the same time in Ethi-
opia.*® In Pakistan, 44.4% of children under 5years old
were also stunted, 29.4% were underweight and 10.7%
were wasted.”” Another example is Bolivia, which is
currently at a transition stage, and is not only facing the
problem of malnutrition but also facing the problem of
overnutrition.”

Some global surveys also depict geographical estimates
of child malnutrition, providing a new horizon to policy-
makers, public health agencies and researchers to investi-
gate and treat this universal childhood syndetic.”

Some studies investigated the effectiveness of nutrition
surveillance systems (NSS) in a specific context.* ** %%
In this regard, a report examined nutrition information
systems (NIS) in several countries in crisis.’! To the best
of our knowledge, no study has simultaneously investi-
gated and compared these three systems, NSS, NIS and
nutrition registry systems (NRS), with a focus on children
at the national and international levels. Moreover, investi-
gating the trends and planning on how to improve child
malnutrition globally require integrated nutrition moni-
toring systems in countries that can uniformly gather
information. To achieve this goal, first it is necessary to
conduct a survey on the status of existing systems and
identify their strengths and weaknesses. To do so, we
therefore set out the present scoping literature review to
conduct a survey on NSS, NRS and NIS, as well as DHS
and surveys that use one of these systems to collect data
on child nutrition.

DEFINITION

Nutrition surveillance systems

The NSS is a system coordinated with a central agency
that regularly collects representative raw data on nutrition
indicators and factors that influence decision-making.*”
The NSSis used to identify nutrition and nutrition-related
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problems. These systems collect, analyse and report data
on nutrition status, related diseases and risk factors in the
population in a regular and timely manner.'’

Nutrition information systems

The NIS is designed to promote health and nutrition
status and reduce malnutrition. These systems collect,
analyse and interpret nutrition and malnutrition infor-
mation. Furthermore, by helping these systems, the
quality of nutritional interventions is improved.”*™*

Nutrition registry systems

A registry system for a disease is generally an organ-
ised system that uses observational research methods to
collect consistent data (clinical and non-clinical) to assess
specific outcomes for a population defined by a disease,
condition or exposure, and serves one or more scien-
tific, clinical or other predefined policies.”” An NRS is
composed of observational data and nutritional interven-
tions performed to continuously collect information.™

PROTOCOL DESIGN

The methodology used in this study is based on Arksey and
O’Malley’s scoping review methodology.”” ** According to
this methodology, there are five stages involved in under-
taking a scoping review: (1) identifying the research
question(s); (2) identifying potentially relevant studies;
(3) selecting eligible studies; (4) charting the data; and
(5) collating, summarising and reporting the results.

Stage 1: identifying the research question

The key research question raised here is: what is the

current implementation status of NSS, NRS and NIS for

collection, evaluation and monitoring of data on chil-

dren’s nutrition status? The subquestions are as follows:

» What specific goals are considered for the design and
development of these systems?

» What methodology is used to collect data in these
systems?

» What criteria and indicators do these systems use to
measure child malnutrition?

» What are the minimum data sets in these systems?

» What are the practical differences between these
three systems (NSS, NRS and NIS) in the field of
malnutrition?

Stage 2: identifying relevant studies

We will search electronic databases including PubMed,
Scopus and ISI Web of Science for published literature.
We will also conduct a manual search via Google Scholar
and grey literature; the latter search will have no time
limit and will continue until May 2021. To ensure that
all relevant information is extracted, we will also search
institutional websites of organisations such as the WHO,
UNICEF, World Bank, Centers for Disease Control and
Prevention, National Health Service, International
Food Policy Research Institute, Food and Agriculture
Organization, Food and Nutrition Technical Assistance,

Resource Library of Emergency Nutrition, World Public
Health Nutrition Association, United Nations World
Food Programme, and United Nations System Standing
Committee on Nutrition.

The literature search strategy will include MeSH(-
Medical Subject Headings) terms and the following
text keywords: ((“status nutrition” OR malnutrition
OR undernutrition OR emaciation OR undernourish*
OR “protein-energy malnutrition” OR “protein calorie
malnutrition” OR” protein deficiency*” OR subnutri-
tion OR malnourished OR underweight OR overnu-
trition OR overweight) AND (registry OR register* OR
“data management” OR “information management” OR
surveillance OR “surveillance system” OR “monitoring
system” OR “registry system” OR “minimum data set” OR
“database” OR “Information system”)).

An initial search will also be performed for the search
strategy.

Stage 3: study selection

We will review the papers obtained from the search for
duplicates and then remove duplicate papers. The review
process will contain two stages of screening: (1) a title
and abstract review and (2) a full-text review. In the first
step, two reviewers will independently review the titles
and abstracts of papers to assess eligibility based on the
specified inclusion and exclusion criteria. The full-text
assessment includes any paper considered important
by each of the reviewers of the study. Two reviewers will
independently analyse the full-text papers in the second
phase to determine if they meet the inclusion/exclusion
criteria. In the event of any dispute on the inclusion of a
paper, the paper will be re-examined by the two reviewers,
and if an agreement cannot be reached consultation with
an impartial third reviewer will resolve the disagreement.
The Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews check-
list will be used to develop this scoping review.” Since
this study attempts to analyse systems, the following inclu-
sion and exclusion criteria will be applied to the systems
described in the articles and reports:

Inclusion criteria

» Systems which collect data on malnutrition or nutri-
tion status in the form of NSS, NRS and NIS.

» International and national systems in all countries.

» Ongoing systems or those with at least one completed
data collection wave conducted periodically, that is, as
a repetitive cross-sectional research.

» DHS collects data on children’s nutrition in the form
of one of these systems (NSS, NRS and NIS).

» Children as the main target population group (0-18
years old).

» All English and non-English full texts are considered.

Exclusion criteria
» Single cross-sectional,
studies.

intervention and cohort
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Description

Table 1 Extracted data checklist
Data heading

Name

Type

Country(s)

Year

Stakeholders

Key objectives
Data collection centres

Collected data
Malnutrition measurement criteria

Population group
Geographical area covered
Frequency of reporting
Frequency of data collection
Website address

System name
System type (NSS, NRS and NIS)

Name of the country or countries (in international systems) in which the system is
implemented

Year of system establishment
Organisations or institutions that support the system
All the objectives and purposes for which the system was created

Sources, centres and all places where data are collected, for example, from households,
schools, clinics

Minimum data set or information received from the patient in each system

One way to measure malnutrition is to study nutrition-related outcomes, such as
anthropometric measurements, biochemical indicators, clinical signs of malnutrition, etc

Age of children

Cities or countries covered by each system

Number of times reports are given

Number of times and frequency of data being collected

Website address of the system where it updates information about system activities

NIS, nutrition information systems; NRS, nutrition registry systems; NSS, nutrition surveillance systems.

» Adults or the elderly as the main target population
group.

Stage 4: data collection

A checklist is developed to extract data and collect infor-
mation on existing systems (NSS, NRS, NIS) (see table 1).
The two reviewers will separately extract systems-related
data and enter them into the checklist. Each reviewer’s
independently extracted data will be compared to ensure
precise data collection. Any inconsistencies will also be
further addressed to guarantee consistency among the
reviewers. Thus, if there are any disagreements on the
data, the attributes of the systems will be re-examined by
the two reviewers, and if an agreement cannot be reached
consultation with an impartial third reviewer will resolve
the disagreement.

Stage 5: data summary and synthesis of results

The data are presented in tables and figures. A narrative
report will be created to summarise the extracted data
around the following results: list of different systems
(NSS, NRS, NIS) that exist nationally and internationally,
features and methodology of these systems, minimum
data set of the systems, and differences among the
systems examined according to their type. These results
are explained according to the research question and the
context of the overall purpose of study.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting or dissemination plans
of this research.

DISCUSSION AND CONCLUSION

This scoping literature review is performed to show the
status of existing NSS, NRS and NIS that collect data
on children’s nutrition status. In some countries, these
systems are designed and implemented to support the
improvement of children’s nutrition status. However, no
attention has been paid to cataloguing the implementa-
tion status of these systems. This study provides a list of
these systems, including the purpose of system design,
the data collection methods, the nutrition indicators
used and the minimum data set.

To achieve a world free from child malnutrition, we
need an integrated nutrition monitoring system to
classify and evaluate the geographical areas at risk of
malnutrition. Through a uniform, accurate and timely
information provided by this integrated system, author-
ities can provide comprehensive and effective policies to
improve child malnutrition. Achieving an international
agreement is essential in order to have an integrated
system and facilitate data comparison in children. No
doubt, examining nutrition data and the characteristics
of existing systems can help select best practices which
can be applied to develop future systems, which is a
significant step towards reaching this agreement.

Furthermore, by examining the practical differences
of these systems, their strengths and weaknesses can be
identified, which can be helpfu for many countries that
are looking for features of monitoring systems for chil-
dren’s nutrition status.

This study has some limitations. First, although some
systems are active, they do not publish the results of their
work, which makes it impossible for us to find them in

4 Sadeghi M, et al. BMJ Paediatrics Open 2021;5:e001164. doi:10.1136/bmjpo-2021-001164

1ybuAdod Aq peyasioid 1senb Ag TZog ‘8T 1snbny uo jwod fwg usdospaedway/:dny woly papeojumoq "TZ0z I1snbny £T uo $9TT00-TZ02-0dwag/9eTT 0T se paysignd 1s1y :odlwq


http://bmjpaedsopen.bmj.com/

our search. This can be taken as the main limitation of
this protocol. The lack of precise information about the
samples and transparency of the goals of the systems
could be taken as a second limitation. Also, we think
that non-uniformity in the quality and nature of these
systems in terms of scope of work and the type of system
is another limitation of the study.

Considering all the limitations, we hope that policy-
makers, healthcare providers and researchers use the
results of this study in developing interventions to reduce
child malnutrition, which is everyone’s ultimate goal.
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