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Abstract

Anaemia remains a major public health concern in developing nations. In 2019, 40% of children aged
6-59 months were anemic, down from 48% in 2000. Among non-pregnant women aged 15-49 years,
prevalence remained nearly unchanged between 2000 (31%) and 2019 (30%), while in pregnant
women, it fell from 41% to 36%. In 2019, anaemia rates exceeded 70% in 11 countries among children
aged 6-59 months, and in 10 countries above 50% in women aged 15-49 years. By 2021, global
anaemia prevalence across all ages stood at 24.3%, an improvement from 28.2% in 1990. Anaemia
contributed to 52.0 million Years Lived with Disability (YLDs), with rates decreasing as the Socio-
demographic Index improved. Dietary iron deficiency, hemoglobinopathies, hemolytic anaemia, and
neglected tropical diseases were the leading causes, accounting for 84.7% of anaemia-related YLDs.
The WHO estimates 66% of pregnant women in Africa suffer from anaemia. The most affected regions
Africa and South-East Asia report 106 million affected women and 103 million affected children in
Africa, while South-East Asia has 244 million women and 83 million children affected. Postpartum
anaemia remains prevalent, ranging from 50% to 80% in low-income countries. In Europe, iron
deficiency is common among older adults, especially those aged >80 years in Austria and Portugal. Of
the 500,000 maternal deaths due to childbirth annually, 20% result from peripartum hemorrhage and
anaemia. A study reviewed anaemia prevalence from 2010 to 2022 and examined trends between 1999
and 2009, assessing 23 years of change using data from PubMed, Web of Science, and Google Scholar.
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Introduction

Anaemia continues to be a widespread public health concern, impacting one-third of all
adults and nearly two billion people globally ['l. The World Health Organization (WHO)
defines anaemia as hemoglobin (Hb) levels below 12.0 g/dL for women and 13.0 g/dL for
men. However, Hb distribution varies by sex, ethnicity, and physiological factors. In
Western countries, the aging population has led to increased anemia rates among the elderly,
where anaemia is defined as Hb levels below 12 g/dL in both sexes and is often mild (10—-12
g/dL) . This condition has significant economic consequences, including foregone gross
domestic product (GDP) and rising treatment costs 1. In low- and middle-income nations,
anaemia primarily results from nutritional deficiencies, infectious diseases, and genetic
hemoglobin disorders. ([4]) Iron deficiency alone accounts for more than 60% of anaemia
cases and was responsible for approximately 120,000 preventable deaths in 2010, as well as
over 5% of global years lived with disability (YLD) !, South Asia represented 38% of the
world's anaemia-related YLD in 2012 yet has made little progress in combating the issue
despite economic growth. Between 1995 and 2011, anaemia prevalence among non-pregnant
women in South Asia decreased slightly from 53% to 47% (range: 33—59%), while among
pregnant women, rates remained nearly unchanged at 53% in 1995 and 52% in 2001 [,
Anaemia among children under five declined more noticeably, from 70% to 58% during the
same period. However, modeled data suggests increasing anaemia prevalence among
children in Afghanistan, Pakistan, and Sri Lanka between the early 2000s and 2012,
alongside a similar trend for non-pregnant women in Afghanistan and Pakistan 7. Overall,
anaemia persists in South Asia, with moderate (20.0—39.9%) or severe (>40%) prevalence
among children and non-pregnant women Bl South Asia includes countries such as
Bangladesh and Nepal, which have implemented strong anemia policies, while others with
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higher anaemia rates could benefit from reinforced program
commitments ), In Africa, Egypt and South Africa report
extremely high anaemia prevalence rates of 99.5% and
85.6%, respectively, while Ethiopia presents a lower
prevalence of 19.3%. Maturity status also affects rates, with
children exhibiting higher prevalence (58.8%) compared to
adults (21%) "9 In Europe, baseline iron deficiency
prevalence is 26.8%, with variations by age rather than sex:
35.6% in individuals aged 80+, 29.3% in those aged 75-79,
and 23.2% among those aged 70-74 (P 1.5. The incidence
rate (IR) per 100 person-years is 9.2 (95% CI 8.3-10.1),
varying by country: Austria reports the highest IR (20.8,
95% CI 16.1-26.9), while Germany has the lowest (6.1,
95% CI 4.7-8.0). Alternative definitions show IRs per 100
person-years of 4.5 (95% CI 4.0-4.9) for ferritin 1.5 !!]. The
World Health Assembly aims to reduce anaemia prevalence
among women of reproductive age (WRA) by 40% by 2025
Pl Achieving this goal requires deeper understanding of
contributing factors and empirical evidence supporting
successful interventions [®). Studies highlight the substantial
anemia burden in Africa and emphasize the necessity for
targeted public health strategies and improved living
conditions to control the disease.

Anaemia in Asia: In Kazakhstan, approximately 49% of
women, 60% of women in Uzbekistan, and 40% of women
in the Kyrgyz Republic had some form of anaemia. Among
children, the prevalence of anaemia was recorded at 69% in
Kazakhstan, 61% in Uzbekistan, and 50% in the Kyrgyz
Republic. Socio-economic, residential, demographic, and
ethnic factors influenced the prevalence rates of anaemia
across these regions. The highest overall anaemia rates were
observed in Uzbekistan’s Aral Sea region, including the
Republic of Karakalpakstan and Khorezm Oblast, where
72% of women and 61% of children were affected. In
western Kazakhstan, which is also near the Aral Sea, 59%
of women and 81% of children experienced anaemia 2],
Iron deficiency anaemia is widely considered the primary
cause of anaemia in young children. However, a study in
Bangladesh found that among 48% of anaemic children
aged 2-6 years, only 18% had iron deficiency anaemia based
on their haemoglobin levels. Children participated in
survey-based screening and were assessed for haemoglobin,
ferritin, C-reactive protein, and serum transferrin receptors
using sandwich enzyme-linked immunosorbent assays via
heel-pricked blood samples, using a haemoglobin criterion
of 5 mg/L 13 1, The overall prevalence of anaemia was
52.5%, ranging from 22.7% in Timor-Leste to 63% in the
Maldives. The weighted prevalence across populations was
also recorded at 52.5%, with mild anaemia affecting 39.4%,
moderate anaemia 12.1%, and severe anaemia 1%. The
Maldives had the highest mild anaemia prevalence at
49.1%, while Timor-Leste reported only 18.5%. Moderate
anaemia was most prevalent in the Maldives at 13.3%,
whereas Timor-Leste had the lowest at 3.7%. Severe
anaemia remained under 1% in most countries except India,
where the rate reached 1%. In a pooled analysis of women
of reproductive age (WRA), anaemia prevalence was higher
in rural areas compared to urban areas, ranging from 42.6%
in Nepal to 54.2% in India. However, in the Maldives, urban
anaemia prevalence was recorded at 73.3% versus 55.6% in
rural areas, and in Timor-Leste, urban prevalence was
24.7% compared to 21.7% in rural areas. Lower educational
attainment was associated with higher anaemia prevalence
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in Cambodia, India, Bangladesh, and Timor-Leste.
Interestingly, in the Maldives and Myanmar, the highest
prevalence occurred among the most educated women.
Among WRA, anaemia was more common in the poorest
economic class in Cambodia (51.1% vs. 40.9%), India
(56.8% vs. 49.6%), Bangladesh (48.9% vs. 36.4%), and
Myanmar (47.5% vs. 45.2%). In contrast, Nepal and Timor-
Leste saw the highest prevalence among middle-class
groups. Widow, divorced, or separated women exhibited the
highest prevalence in most countries, except Nepal and
Myanmar, where married women had higher anaemia rates.
The prevalence was also elevated among women without
improved toilet facilities.Older women (>35 years) faced the
highest anaemia rates in Cambodia (47.1%), Maldives
(64.3%), Bangladesh (42.9%), and Myanmar (48.1%).
Across all countries, underweight women exhibited the
highest prevalence. Additionally, WRA who did not
consume iron supplements during their last pregnancy
showed higher anaemia rates in all countries. Similarly,
those who did not attend at least one antenatal care visit
recorded the highest prevalence, except in Myanmar and
Timor-Leste. Anaemia prevalence was also highest among
women with more than four children in Cambodia, India,
Bangladesh, Maldives, and Nepal [, The prevalence of
anemia at the individual level was notably higher among
males, with rates of 57.7% in Bangladesh, 57.5% in
Cambodia, and 54.4% in the Maldives. Additionally,
children with a recent history of fever exhibited a higher
anemia prevalence, recorded at 56.6% in Bangladesh, 61.1%
in Cambodia, 60.5% in India, 56.6% in the Maldives,
63.62% in Myanmar, and 60.3% in Nepal. Children affected
by stunting also showed elevated anemia rates, with 53.3%
in Bangladesh, 60.6% in Cambodia, 63.1% in India, 59.1%
in Myanmar, and 55.4% in Nepal experiencing the
condition. Similarly, wasting was associated with high
anemia prevalence, documented at 64.6% in Cambodia,
60.7% in India, 51.6% in the Maldives, 63.7% in Myanmar,
and 68% in Nepal.Furthermore, underweight children
showed substantial anemia rates: 51.4% in Bangladesh,
64.6% in Cambodia, 60.7% in India, 62.6% in Myanmar,
62.5% in the Maldives, and 59.5% in Nepal. Childhood
anemia was also significantly prevalent among children
whose mothers had anemia, with rates of 60.5% in
Bangladesh, 63.1% in Cambodia, 63.7% in India, 55.4% in
the Maldives, 67% in Myanmar, and 61.8% in Nepal [1°],

Anaemia In Africa: A comprehensive evaluation of
anaemia prevalence in Africa examined studies from 14
countries, including Ethiopia, Tanzania, Uganda, Sudan,
Nigeria, Congo, Togo, Egypt, Rwanda, Guinea-Bissau,
Malawi, Gambia, and South Africa. These studies span
publication years from 2004 to 2023, providing a broad
temporal perspective on anaemia trends. Ethiopia stands out
as the country with the highest number of studies included
in the analysis [!"]. Before 2005, studies reported an anemia
prevalence rate of 52.8%. Between 2005 and 2010, a single
study documented a notable decline to 5.8%. However,
subsequent periods showed a resurgence, with prevalence
rates of 22% from 2011 to 2015 and 34.9% from 2016 to
2020. Research published between 2021 and 2024
confirmed a consistent prevalence rate of 34.9%. Anaemia
remains highly prevalent in East African countries,
particularly Tanzania, Uganda, and Rwanda, where
incidence rates range from 53.6% to 61.2% in Tanzania,
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45.9% to 53.6% in Uganda, and 61.2% to 68.9% in Rwanda.
Meta-analysis findings reaffirm these numbers, indicating
prevalence rates of 63.7% in Tanzania and 51.7% in
Uganda. The high burden of anaemia in these areas is
largely attributed to factors such as nutritional deficiencies,
infectious diseases, and inadequate healthcare access.
Ethiopia, despite having the highest number of studies
included in the meta-analysis, shows a comparatively lower
prevalence, ranging from 15.3% to 23%, with subgroup
analysis estimating it at 19.3%. In West Africa, countries
like Nigeria and Guinea-Bissau exhibit high anemia
prevalence, with rates ranging from 68.9% to 76.5% in
Nigeria and 76.5% to 84.2% in Guinea-Bissau. Meta-
analysis findings corroborate these numbers, reporting rates
of 64.7% for Nigeria and 80.2% for Guinea-Bissau.
Similarly, Togo's prevalence of 80.8% falls within the
76.5%—84.2% range. These high figures likely stem from
widespread poverty, food insecurity, and inadequate
healthcare infrastructure. Southern African nations,
including Malawi and South Africa, also demonstrate
considerable anaemia prevalence, ranging from 76.5% to
84.2% in Malawi and 84.2% to 91.8% in South Africa.
Meta-analysis results confirm these estimates, with Malawi
at 85.1% and South Africa at 85.6%. A notable disparity
exists between anemia prevalence in adults (21%) and
children (58.8%) [8. Anaemia during pregnancy poses
significant health risks, contributing to increase maternal
and child morbidity and mortality in low-income regions [
201, Research on anaemia prevalence among pregnant
women in East Africa determined that 41.82% were
anaemic, classifying it as a major public health concern 2!,
Prevalence varies significantly between countries, from
23.36% in Rwanda to 57.10% in Tanzania. After adjusting
for individual and community-level factors, findings show
that pregnant women lacking access to improved toilet
facilities had a 17% higher prevalence of anemia compared
to those with improved facilities. Marital status also played
a role, with unmarried women experiencing a 14% higher
prevalence compared to married women. Teenagers faced a
22% higher prevalence than women aged 40-49 years,
while pregnant women from countries with higher illiteracy
rates saw a 12% increase compared to those from regions
with lower illiteracy levels [*2). Among children aged 6-59
months, anemia prevalence reached 64.1%, with 26.2%
classified as mild, 34.9% as moderate, and 3% as severe.
The highest rates were recorded among children whose
mothers were moderately or severely anaemic, at 76.8% and
76.7%, respectively. Severe anaemia prevalence was highest
(10.7%) in children born to severely anaemic mothers.
Among children born to mothers younger than 20 years,
4.1% had severe anaemia, 43.4% had moderate anaemia,
and 26.4% had mild anaemia 31,

Anaemia In Europe: Among 22 European countries, nine
had available anaemia prevalence data for pre-school
children (PSC) and/or women of reproductive age (WRA)
from at least one national survey Demographic and Health
Surveys (DHS), UNICEF Multiple Indicator Cluster
Surveys (MICS), and National Nutrition, Micronutrient, and
Nutrition and Health Surveys (NS) conducted since 2010. A
national anaemia survey in Romania in 2010 reported a
prevalence of 46% among children aged 6-23 months. In
Albania, anaemia prevalence among PSC increased between
2009 and 2018 while North Macedonia saw little change

www.pharmajournal.net

between 1999 and 2011. For WRA over the same period,
anaemia prevalence increased in North Macedonia while
Albania and Moldova experienced minimal change 427, In
Italy, anaemia prevalence was recorded at 5.6% in pediatric
patients and 24% in adults %, Among Portuguese
adolescent girls, anemia prevalence rates aligned with
national statistics, showing 9.0% in those aged 12—15 years
and 16.0% among those aged 16-19 years [l The
HELENA Study found an overall iron depletion prevalence
of 17.6% among adolescents, with higher rates in girls than
boys. Geographically, iron depletion was most prevalent in
Eastern Europe (Pecs, 23%), followed by Northern Europe
(Stockholm, 19.0%), Western Europe (Ghent, 17.0% and
Lille, 19.0%), Central Europe (Dortmund, 16.0% and
Vienna, 19.0%), and Southern Europe (Athens, 14.0%;
Heraklion, 17.0%; Rome, 19.0%; Zaragoza, 10.0%) B9,
Additionally, anaemia prevalence among Portuguese
adolescents in Porto was 2.6%, with higher rates in girls
(4.1%) compared to boys (1.0%) B' 32, These statistics
enable comparisons between selected European cities but do
not provide insight into regional differences. ([30]) Findings
are similar to Spain’s data, where 15.0% of adolescents had
iron deficiency anemia, highlighting its relevance in medical
practice 33, Among under-five children in Europe, iron
deficiency anemia prevalence was 16.59% [3*. Hemoglobin
or hematocrit demonstrated an estimated sensitivity of 73%
for detecting iron deficiency anaemia (IDA), but specificity
was lower at 25%, as around half of anemia cases stem from
causes other than iron deficiency B> 36 The positive
predictive value (PPV) of low hemoglobin for iron
deficiency ranged from 10-40% in 12-month-old children
1361, Most studies found that IDA prevalence in preschool
children in Northern Europe was below 5%, compared to 9—
50% in Eastern Europe. In Western Europe, 69% of children
aged 12-36 months were iron sufficient 3. Among children
aged 1-5 years, iron deficiency (ID) and IDA prevalence
were 7.1% and 1.1%, respectively. ID prevalence was
higher in children aged 1-2 years than in older children,

with rates ranging between 6.6% and 15.2% among toddlers
38, 39]

Comment: Anaemia prevalence varies across Asia, Africa,
and Europe, influenced by socioeconomic, demographic,
and health-related factors. In Asia, Uzbekistan’s Aral Sea
region reports the highest rates among women and children,
while Bangladesh challenges common assumptions about
iron deficiency as the primary cause of childhood anaemia.
Maternal health plays a crucial role, with children of anemic
mothers exhibiting higher prevalence rates, alongside risk
factors such as fever, stunting, wasting, and underweight
status. In Africa, East African countries like Tanzania,
Uganda, and Rwanda show consistently high anaemia rates,
while Ethiopia reports lower prevalence despite extensive
research. West and Southern African nations, including
Nigeria, Guinea-Bissau, Malawi, and South Africa,
experience severe anaemia burdens due to poverty, food
insecurity, and inadequate healthcare. Pregnant women and
children in these regions face heightened risks, with
anaemia disparities between adults and children highlighting
the need for targeted interventions. In Europe, Eastern
countries report higher anaemia prevalence, particularly
among preschool children, with North Macedonia seeing
increases among women of reproductive age. Adolescents,
especially girls, exhibit significant iron depletion, with
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variations
Hemoglobin-based

observed across different European cities.

screening methods show limited

accuracy in diagnosing iron deficiency anaemia, reinforcing
the need for improved testing approaches. Across all
regions, anaemia remains a major public health concern,
requiring comprehensive strategies to address nutritional
deficiencies and healthcare access disparities.
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