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Abstract

Introduction

Anaemia is a major health concern worldwide. A comprehensive analysis of the global prevalence of
anaemia is essential for creating suitable strategies to achieve global disease control goals. This study
aimed to examine the prevalence of and changes in anaemia in children on a global scale. The results
were stratified by country income.

Material and methods

We analysed the prevalence of anaemia among children aged 6—59 months in 189 countries from
2000 to 2019 using data collected by the WHO. We compared this prevalence with the income earned
by each country in 2022. Finally, we calculated the changes in each country’s anaemia burden
throughout the study period.

Results

: In 2019, 33.7% of children aged 6-59 months were anaemic globally, compared to 39.8% in 2000. In
2019, the prevalence of anaemia in children exceeded 70% in 11 countries. Anaemia prevalence
differed across geographic regions, with the highest incidences observed in Africa and Southern Asia.
Our analysis indicated a highly significant association between prevalence of anaemia and country
income (p < 0.001). This significance was persistent throughout the study period. The greatest decline
in anaemia prevalence was observed between 2000 and 2010.

Conclusions

The highest incidence of anaemia was noticed in low-income countries. Progress in reducing anaemia
among children aged 6—-59 months was observed globally, regionally, and in almost every country.
Nevertheless, the prevalence of anaemia in children remains significant.
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Introduction

Globally, anemia affects a population exceeding 1.9 billion individuals, resulting in a substantial
health burden, including 52 million years lived with disability (YLDs). This condition accounted
for 5.7% of all YLDs in 2021[1] . Between 1990 and 2021, there was a notable disparity between
reductions in YLDs due to anemia and changes in its prevalence[2]. This discrepancy indicates a
worldwide trend towards less severe cases of anemia However, progress in addressing anemia

has been notably inconsistent and rather slow[1]-

According to the World Health Organization (WHO) in 2019 anemia in children, defined as a
decrease in haemoglobin levels to below 110 g/L (adjusted for altitude) [3], significantly
contributes to the overall prevalence of chronic illness worldwide. In recent decades, anemia has
emerged as a prominent contributor to the burden of disability-adjusted life years (DALY's)

among children under the age of five[4,5].

Anemia in children is associated with reduced cognitive and motor development as well as
susceptibility to infections. This susceptibility to infections [6]— particularly severe ones, such as
malaria — may increase the risk of mortality during children[7,8]. Dietary iron deficiency is
considered the primary cause of anemia in children below the age of five. However,
haemoglobinopathies and other infectious diseases, such as HIV/AIDS and malaria, also play a

significant role as contributing factors in regions where these conditions are prevalent[2]

Despite the complexity of the underlying causes of anemia, most reduction efforts have
concentrated mainly on iron delivery[9,10]. Thus, it should come as no surprise that progress in

decreasing the global anemia burden has been slow and insufficient[2,11].

There has been a notable increase in awareness regarding anemia and its implications for the
health and developmental outcomes of children over the past decade. In 2012, the 65th World
Health Assembly[1] endorsed a set of six worldwide targets for maternal, infant, and young child
nutrition, with the aim of accomplishing them by the year 2025. The first target is to achieve a
40% decrease in the worldwide population of children under the age of five who are affected by
stunting[12]. The WHO and the United Nations Children’s Fund have put out a proposal to
prolong this target until 2030 in order to synchronise it with the United Nations’ Sustainable



Development Goals (SDGs)[13]. However, little is known about the global progress made

towards reducing anemia in children since the SDGs were introduced.

Several studies have examined the prevalence of anemia in children under the age of five.
However, these studies either relied on outdated data or did not focus on specific groups or
geographical areas[14-16] Limited research has attempted to provide up-to-date estimates of the

global anemia burden[1,2].

Our objective was to examine the prevalence of anemia in children aged 6-59 months from 2000
to 2019 on a global scale using WHO data. We further examined changes in its prevalence from
2000—2019. We analysed these data and stratified them by the present (2022) income levels of
the studied countries. Overall, we attempted to comprehensively assess the complete magnitude

of the prevalence of anemia among children aged 6-59 months.

Methods
We analysed population-representative data from 189 countries and territories across all 6
WHO regions to estimate trends in anaemia prevalence among children aged 6-59 months from

2000 to 2019. The data were collected from the WHO’s Information System Database.

Data Source

The data on anaemia prevalence that we consulted are publicly available on the WHO’s

website (https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-

anaemia-in-children-under-5-years-(-)). The country income classification is publicly available




on the World Bank’s website

(https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-

lending-groups).

Analytical Phase

Our analysis included four steps. The initial phase included finding, evaluating, and
obtaining data on the prevalence of anaemia. The second phase involved correlating this
prevalence with each country’s income based on its categorisation by the World Bank as of
2022. The countries were classified into income groups based on their 2022 gross national
income per capita as determined using the World Bank’s Atlas technique. The categories are as
follows — low income: $1,045 or less; lower middle income: $1,046 to $4,095; higher middle
income: $4,096 to $12,695; and high income: $12,696 or above.

The third phase entailed assessing trends in anaemia prevalence over a 20-year period
(2000-2019) at five-year intervals (2000-2005, 20052010, 2010-2015, and 2015-2019) and

comparing these trends with the income levels of the selected countries|iSUODHNUIIUCSCHDINE

RO RNOYAIRNGNRESONAREREH. /- used Microsoft Excel and Graph

Pad Prism for Windows (version 5.0, San Diego, CA; www.graphpad.com, SCR_002798).



Results
Our analysis covered 189 countries. We used WHO data from the 6 regions distinguished
by this organisation — Africa, the Americas, the Eastern Mediterranean, Europe, Southeast Asia,
and the Western Pacific — to analyse the changes in anaemia prevalence among children aged 6—

59 months between 2000 and 2019.
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Tablel the prevalence of anemia in children aged 5-59 months across continents from 2000 to 2019

2000 2005 2010 2015 2019
Mean Interval Mean Interval Mean Intervil Mean Interval Mean Interval
Africa 67.6 11.6-90.2 64.0 12.5-89.7 60.4 12.7-- 58.9 13.5-86.4 57.6 12.8 -84.6
Americas 28.8 5.3-71 27.9 5.2-69.9 25.9 5.1-69.2 23.7 5.1-68.6 22.7 5.1-70.6
Mediterranean 40.9 8.5-91.6 38.1 8.5-91.3 35.8 8.3-90.8 34.6 8.5-90.8 34.7 7.5-91.1
Europe 22.0 5.6-59.5 19.9 5.5-53.8 18.2 5.4-48.4 18.1 5.4-47.7 19.0 5.3-55
South Asia 50.4 16.4-80.1 44.8 16.2-74.8 41.4 16.3-8.2 40.0 14.2-63.8 40 10.6-65.4
Pacific 334 5.6-72.4 32.8 5.5-71.3 31.7 5.5-71.5 30.4 5.5-70.7 30.1 5.5-72.7
Overall 39.8 5.3-91.6 37.4 5.2-91.3 35.2 5.1-90.8 34.0 5.1-90.8 33.7 5.1-91.1

Data concerning the prevalence of anemia in children aged 5-59 months, from 2000 to 2019, Data collected from 189 countries. Information obtained from the

official website of the World Health Organisation (WHO)



Table2 Income distribution among continents

Lower middle Upper middle

Low income income income High income Total

Africa 43% 43% 13% 2% 100%

Americas 0% 12% 56% 32% 100%
Eastern

Mediterranean 24% 38% 10% 29% 100%

Europe 0% 8% 27% 65% 100%

South-East

Asia 9% 64% 27% 0% 100%
Western

Pacific 0% 44% 32% 24% 100%

Economies by county income from the World Bank classification for the fiscal year 2022 distributed around the continents. Gross national income (GNI) per capita
less than or equal to $1045 is considered low income; GNI per capita between $1046 and $4095 is considered lower middle income; GNI per capita between $4096
and $12,695 is considered upper middle income; and GNI per capita of $12,696 or more is considered high income. Each column's numbers correspond to a

country's income.
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Figure 1. Figurel variation in anemia prevalence in children aged 5-59 months among continents in 19 years (2000-2019). The abscissa
axis represents the percentage of decrease/increase in anemia (%), while the ordinate axis shows how many countries attained each trend
over a study period
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