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Summary

Approximately 1.92 billion people worldwide are anaemic, and iron deficiency is
the most common cause. Iron deficiency anaemia (IDA) disproportionately affects
women of reproductive age and remains under-addressed in low- to middle-income
countries (LMICs). The primary objective of our scoping review is to evaluate the
barriers and facilitators to IDA management in LMICs by using an intersectionality-
enhanced implementation science lens adapted from the consolidated framework for
implementation research and the theoretical domains framework. A total of 53 stud-
ies were identified. Contextual barriers included the deprioritization of IDA risk,
unequal gender norms and stigma from the HIV/AIDS epidemic. Regional poverty,
conflict and natural disasters led to supply chain barriers. Individual-level facilita-
tors included partner support and antenatal care access while barriers included for-
getfulness and having medical comorbidities. Successful interventions also utilized
education initiatives to empower women in community decision-making. Moreover,
community mobilization and the degree of community ownership determined the
sustainability of IDA reduction strategies. IDA is not only a medical problem, but
one that is rooted in the sociocultural and political context. Future approaches must
recognize the resilience of LMIC communities and acknowledge the importance of
knowledge translation rooted in community ownership and empowerment.
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INTRODUCTION

the global anaemia burden.>” Women of reproductive age
(WRA) are disproportionately affected given predisposing

Throughout this article, we predominantly use the term
‘women’ to highlight care gaps and global health inequity
among women. We acknowledge that these terms are exclu-
sive and ask the reader to recognize that these experiences
may also apply to all people with the anatomy that allows
for menstruation, pregnancy and childbirth, including girls,
transgender men, intersex people and gender nonbinary
individuals.'

Approximately 1.92 billion people worldwide are anae-
mic with iron deficiency accounting for more than half of

risk factors of menstrual blood loss, pregnancy and child-
birth.*® The World Health Organization (WHO) estimates
that 539 million non-pregnant women and 32 million
pregnant women globally are anaemic.® In low- to middle-
income countries (LMICs), the WHO regions of Africa and
Southeast Asia have the highest prevalence of anaemia,
where 40.4% and 46.6% of WRA, respectively, are anaemic.
This is nearly triple the prevalence of anaemia in WRA in
high-income regions, which are 15.4% in the Americas to
18.8% in Europe.7
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In 2021 alone, anaemia caused 52.0 million years lived
with disability (YLD) and is the greatest source of YLD
in WRA.> Anaemia reduces cognitive performance and
economic productivity and is associated with increased
risk of severe morbidity and all-cause mortality.*° While
iron deficiency anaemia (IDA) is a correctable problem, it
remains under-addressed globally. A recent trial showed
that pre-existing uncorrected anaemia is the main driver
of maternal deaths in LMICs."" IDA is also cyclical and
compounding with evidence of intergenerational transfer
of poor iron status, where antenatal IDA predisposes to
IDA in infancy.*™™ This highlights the negative conse-
quences of ‘hidden hunger’, a term used to describe the
presence of micronutrient deficiencies, which further
perpetuates structural sexism and racism and the loss of
human capital."”

Despite abundant evidence that iron replacement is an
effective and life-saving intervention, there is little under-
standing of how to deliver it effectively in LMICs and its
diverse health systems. LMIC populations have unique pre-
disposing risk factors and barriers towards the implementa-
tion of disease reduction strategies requiring the application
of a public health lens that considers IDA's inherent socio-
cultural and political complexities. In addition to nutritional
deficiencies, helminth infections and malaria contribute
significantly to anaemia through impaired iron absorption,
metabolism and increased losses.”'®!” The higher preva-
lence of inherited red blood cell disorders in LMICs has also
made the role of widespread iron intervention programmes
uncertain given the risk of iron overload in those with severe
disorders.’

Multiple studies have explored the efficacy of different
interventions in the LMIC setting such as iron supplements,
micronutrient powders, iron-fortified food products and
iron cooking pots."**! Yet, large-scale programmes have
failed to achieve sustainability due to supply chain break-
downs as well as low adherence and uptake within various
LMIC communities.”? This highlights the need for further
evaluation of the literature to better inform the development
of public health interventions, healthcare policies and guide-
lines towards global IDA control. The overarching aim of
our scoping review is to evaluate the barriers and facilitators
to IDA management in LMICs by using an intersectionality-
enhanced implementation science lens adapted from the
consolidated framework for implementation research (CFIR)
and the theoretical domains framework (TDF).

METHODS

Given the complex nature of this topic, a scoping review
methodology was used. This scoping review was designed
following the preferred reporting items for systematic review
and meta-analysis extension to scoping review (PRISMA-
ScR) guidelines,” and the methodology as described by the
Joanna Briggs Institute.”* The review protocol was registered
on Open Science Framework.?
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Search strategy

We conducted a database search of Ovid MEDLINE,
Ovid Embase and Scopus as well as a manual search of
the grey literature including clinical trials (clinicaltrials.
gov, EU clinical trials register), conference abstracts from
the American Society of Hematology, and WHO's library
databases (WHOLIS, Global Index Medicus) from incep-
tion until 27 December 2023. The citations of included
papers were also searched to identify relevant articles.
The search strategy was developed with a medical librar-
ian and in accordance with the PRESS 2015 checklist.”® A
combination of keywords and subject headings related to
the concepts of IDA and LMICs was used in the database
search. The full search strategy can be found in Supporting
Information S1.

Study selection

Studies were included if they met all the following inclu-
sion criteria: (1) included WRA (15-49 years)7 or adolescent
girls (10-19years),” who are at risk of developing or have
established IDA; (2) assessed the development, implemen-
tation and/or evaluation of strategies increasing oral iron
intake and bioavailability; and (3) conducted in an LMIC,
as defined by the World Bank.”® Editorials, popular media,
case reports, case series and non-English articles were ex-
cluded. Title/abstract and full-text screening were completed
through an independent and duplicate process by two re-
viewers (SG and SA) using Covidence. Discrepancies were
resolved via consensus between the reviewers and adjudi-
cated by a third reviewer as necessary. A randomized 10%
sample of studies was selected for pilot calibration to ensure
reviewer consistency.

Data charting and extraction

Data extraction was completed independently by two review-
ers (SG and SA) and discrepancies were resolved through
consensus and mediated by a third-party reviewer, as
needed. The following information was collated: first author
name; year of publication; journal of publication; country of
implementation; study design; patient demographics; inter-
vention details; behavioural, clinical, patient-oriented and
process outcomes; and identified barriers and facilitators.

Data synthesis

We were guided by the intersectionality-enhanced version
of the CFIR,” and the TDF in our data synthesis.*® Our
modified approach has been used to develop interventions
to address iron deficiency in pregnant patients. This funded
work is currently underway and is based on the a published
Canadian study, which developed a novel toolkit entitled:


http://clinicaltrials.gov
http://clinicaltrials.gov
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iron deficiency in pregnancy with maternal iron optimiza-
tion (IRON MOM) .*' Similar adaptations of the CFIR cat-
egories have been applied in previous research in the LMIC
setting by the study authors.** The CFIR is a comprehensive
framework to predict and understand barriers and facilita-
tors to implementation effectiveness through an intersec-
tionality lens. It consists of five core domains: outer setting,
inner setting, individuals, process and innovation.”” The
TDF is comprised of theories of behaviour change clustered
into 14 domains and examines the cognitive, affective, so-
cial and environmental influences on health behaviour.*
We conducted a thematic analysis and organization of the
included studies based on study measures and reported out-
comes. Following a framework analysis,” our study com-
bined both deductive and inductive approaches to coding
where codes were developed based on CFIR and TDF do-
mains and subconstructs as well as repetitive themes that
emerged from included studies. Codes with interrelated
concepts were then grouped into categories to create a work-
ing analytical framework. The data were then charted into
a matrix generated in an Excel spreadsheet, and interpreta-
tion of the data was reviewed in an iterative process by the
authors (SG, GHT and MS).

In our narrative synthesis, we developed the following
adapted CFIR and TDF categories to highlight the different
levels of identified barriers and facilitators: (1) outer con-
text, (2) inner context, (3) individual and (4) innovation.
The outer context is factors within the broader socioeco-
nomic and cultural context that shape how the innovation
is delivered. The inner context is factors examining how
models of care are shaped by the health infrastructure
and surrounding community. Individual characteristics
are personal attributes that influence how the individual
interacts with the innovation. Lastly, innovation charac-
teristics describe the qualitative data facilitating or imped-
ing innovation implementation. An innovation is defined
as a novel IDA reduction strategy being introduced; this
can be either an intervention or implementation strat-
egy.”* An intervention is defined as an initiative that aims
to increase oral iron intake and bioavailability, the most
common example being oral iron supplementation. An
implementation strategy is an initiative that aims to fa-
cilitate the intervention's uptake in the target community.

TABLE 1 Adapted CFIR definitions.

Category Definitions

Outer context

The definitions of the adapted CFIR and TDF categories
are summarized in Table 1.

Given the primary purpose of a scoping review is to
map the available evidence and identify common themes,
a risk of bias assessment and quality appraisal were not
completed. This is in accordance with scoping review
methodology.”»**

RESULTS

Of the 16 118 potentially eligible studies identified from the
database search, 53 studies were included in the final evi-
dence synthesis (Figure 1).

Study characteristics

A total of 53 studies were included and published between
2002 and 2023. Of the 53 studies, 53% (28/53) were im-
plemented in Africa, 40% (21/53) in Asia, 4% (2/53) in
South America and 2% (1/53) in the Middle East. One of
the studies encompassed participants from Africa, Asia,
Latin America and the Caribbean. Methodology of the in-
cluded studies included randomized control trials (8/53),
quasi-experimental (4/53), cohort (10/53), cross-sectional
(20/53), qualitative (7/53) and other miscellaneous study
designs including process evaluation studies (1/53), tri-
als of improved practices (1/53) and programme evalua-
tion reports (2/53). Study populations included pregnant
women, non-pregnant WRA, as well as healthcare workers,
community health workers (CHWs) and family members
composing the women's support system. A full description
of the included studies is summarized in Table 2. Barriers
and facilitators of IDA reduction strategies are summa-
rized in Figure 2.

Types of innovations
The innovations are summarized in Table 2 with a more

extensive table describing study characteristics available in
Supporting Information S1. Interventions increasing iron

Factors within the broader socioeconomic and cultural context that shape how the

intervention is delivered

Inner context

Factors examining how models of care are shaped by the health infrastructure and

surrounding community

Individual characteristics
Innovation characteristics
Intervention

Implementation strategy

Personal attributes that influence how the individual interacts with the intervention
Attributes of the innovation which facilitate or impede innovation implementation
An initiative that aims to increase oral iron intake and bioavailability

An initiative that aims to facilitate intervention uptake in the target community

Abbreviation: CFIR, consolidated framework for implementation research.
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16118 potentially eligible
studies identified through

5 database search

'~§ Scopus 2000

£ Medline 8159

5 Embase 5957

~ Authors’ network 2
L 5145 duplicates
] i removed

o Records screened

£ n= 10973

9

B 10588 studies

irrelevant
] Full-text articles
assessed for eligibility

£ n= 385

<]

k=)

0 " 332 studies excluded

204 did not meet

— content criteria

3 Studies included in 60 no full text found
_S evidence synthesis 56 were the wrong
2 n=53 study design

FIGURE 1

intake and bioavailability included food fortification, die-
tary diversification and iron supplementation. Insecticide-
treated bed nets, anti-malarial and anthelmintic drugs
aimed at reducing the prevalence of diseases affecting mi-
cronutrient status were also described. Initiatives building
local capacity for iron supplement delivery systems used
schools, antenatal clinics and CHWs as delivery tools.
Furthermore, education programmes such as take-home
brochures, peer-to-peer mentorships and counselling by
CHWs or healthcare providers were reported. Social mo-
bilization approaches included strengthening women's
social support through adherence partners as well as
employing marketing tactics such as television or radio
advertisements.

Identified barriers to IDA reduction strategies
Outer context

Limited resources at the individual, government and stake-
holder levels led to supply chain barriers, which were further

exacerbated by conflict and natural disasters undermining
food security and community initiatives.”>*® Inadequate

12 were not in English

Preferred reporting items for systematic reviews and meta-analyses extension for scoping reviews (PRISMA-ScR) flow diagram.

supply of iron supplements in health facilities emerged as a
common barrier for women accessing IDA care in LMICs.**™*
Unequal gender norms were also identified as an upstream
barrier for women. Two studies highlighted how women's
health and well-being ranked as the last priority in family dy-
namics after their children, husbands and in-laws.***> Gender
disparities extended to intrahousehold food allocation, influ-
encing the quality and quantity of food women consumed.
For instance, women were the ‘last to eat’ during meals and
the remaining food was often not iron rich.***>*® In many
households, women did not find it socially acceptable to pri-
oritize health beyond pregnancy as there is a shift to focus on
child health rather than maternal health.** The expectation for
women to complete household tasks was an identified chal-
lenge to engage meaningfully in IDA reduction strategies.***®
Furthermore, women's autonomy to leave the house for health-
care services and access communication technologies, such as
mobile phones or computers, was reported to be limited.***>~*’
Lastly, myths and misconstrued facts were described as sig-
nificantly influencing iron supplement adherence. A com-
mon misperception illustrated in included studies was that
iron supplements in pregnancy led to large-for-gestational age
babies and therefore the associated complications of difficult
labour or need for caesarean section,*>***¥*
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Hemequity is defined as an approach to equitable and inclusive care for patients with blood disorders. The barriers and facilitators to

IDA reduction strategies in LMICs are summarized in this diagram. We developed adapted CFIR and TDF categories to highlight the different levels
of identified barriers and facilitators while conceptualizing the impact of IDA reduction strategies within a complex global health landscape. CFIR,

consolidated framework for implementation research; IDA, iron deficiency anaemia; LMICs, low- to middle-income countries; TDF, theoretical domains

framework.
Inner context

The HIV/AIDS epidemic was identified as barrier in both
the outer and inner contexts, primarily in Africa. Women
in these studies expressed concern that taking iron sup-
plements would be misconstrued as taking anti-retroviral
medications and as a result, they stopped taking iron supple-
ments to avoid the associated stigmatization.”>' However,
the concept of pill stigma was reiterated by studies in dif-
ferent geographical settings as a barrier to iron supplement
uptake. Pill stigma was also rooted in the fundamental dif-
ferences in approach to care between the biomedical model
in Western countries and the traditional model in LMICs.
This was substantiated by two studies reporting how iron
supplements were viewed as medications and therefore as-
sociated with negative connotations.’®** Another identified
barrier was the deprioritization of IDA in WRA. Women
knew that iron supplements prevented anaemia but grossly
underestimated the prevalence and risk of IDA, especially in
non-pregnant women. This led to non-existent use and lack
of distribution of iron supplements by health workers among
this population.***>* The impact of intergenerational in-
fluences was also described, with one study highlighting
how ‘women have their own teachers’.” Another study illus-
trated the significance of intrahousehold hierarchies where
WRA held the lowest-ranking position below their in-laws.*®
Mothers-in-law often discouraged WRA from taking iron
supplements by perpetuating false myths with the reasoning

that iron supplements were not available in their previous
generations.* Finally, the lack of information and commu-
nication technologies was reported to be a major barrier to
health initiatives using telecommunication as a care delivery
tool, especially in rural and remote settings.***’

Individual and innovation barriers

At the individual level, forgetfulness was cited as the most
common barrier to iron supplement adherence.’””>¥™*
Having prior negative healthcare experiences and other med-
ical comorbidities were also reported barriers.”>**>" At the
innovation level, four studies highlighted how non-adherence
was attributed to ‘pill fatigue’, especially in patients with mul-
tiple comorbidities.*>*"*»*® The gastrointestinal side effects
of iron supplements, including nausea and constipation, were
also another major deterrent, but guidance around expecta-
tions on side effects was key in ameliorating this.**>*>*~%*

Identified facilitators of IDA reduction
strategies
Outer context

Key identified facilitators included collaborative partner-
ships among international agencies, non-governmental
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organizations (NGOs), national governments and local
healthcare partners. These partnerships facilitated funding,
staff support and capacity building.”>*>"% One study de-
scribed how existing maternal and child health programmes
were mobilized to expedite IDA reduction strategies.*
Another study highlighted how having a community-based
approach and investing in community partnership was
what contributed to programme sustainability.’> Moreover,
the importance of having concrete monitoring and evalua-
tion systems was underscored by multiple studies.*>*"6>%
Monitoring and evaluation systems captured contextual and
operational issues, allowing for further refinement of inter-
vention delivery.*>*"*® These included conducting routine
monitoring visits, reviewing compliance markers and ensur-
ing information distribution to stakeholders.*>®

Inner context

Three studies highlighted how peer educators, already part
of an informal and naturally occurring social network, im-
proved iron supplement adherence.’*>%” Peers included
respected community members as well as elders.*>*” CHWs
were also identified as an important link between health
services and their community.*>*®*%® They provided care
within the local cultural context and established trust with
the community through longstanding relationships.*"*
However, their effectiveness was noted to be highly depend-
ent on having proper training and supportive supervision.
CHW training included skill-building exercises on interper-
sonal communication using local terms and cultural factors
related to TDA.”***%® Furthermore, two studies described
the potential role of female CHWs in providing IDA care as
WRA were less comfortable with male CHWs conducting
home visits.**® Lastly, successful implementation strate-
gies were found to utilize existing infrastructures, such as
schools and antenatal clinics, to facilitate delivery of supple-
ments and community initiatives,**?86076270-72

Individual and innovation facilitators

Facilitators at the individual level included knowledge of
anaemia and iron supplementation,f—’s’ég’73’77 partner sup-
port, high socioeconomic status*®*>*”7® and maternal
literacy.**®%7>7>787 Multiple studies highlighted that
early access to antenatal care was also associated with iron
supplement adherence.”*”*™®" Effective innovations im-
plemented health education programmes in conjunction
with iron supplement distribution. Counselling on IDA,
possible benefits and side effects of iron supplements and
ways to enhance iron absorption were found to improve
compliance.37’39’53’61’81’82 Moreover, education initiatives
that included women and their greater communities in-
creased IDA knowledge. One study described how gender
development workshops empowered women in commu-
nity decision-making and increased women's control over

BRITISH JOURNAL OF HAEMATOLOGY

food security.”> Community mobilization and the degree
of community ownership also determined the success and
sustainability of IDA reduction strategies.’®*>®” Three
studies illustrated how mobilizing community and reli-
gious leaders in addition to health personnel built lead-
ership support.®>*>®! Furthermore, taking a ‘healthy
mothers, healthy babies’ approach to social marketing
campaigns and highlighting how the baby's health is inter-
dependent on the mother's well-being facilitated increased
engagement with IDA reduction strategies. This is evi-
denced by two studies describing how the belief that iron
supplements were associated with better foetal outcomes
encouraged compliance.*®”' Finally, adherence partners
and peer mentoring programmes, commonly involving
husbands, female relatives or children, were also reported
to address social and cultural constraints tailored to the
woman's individual context.’*%’

DISCUSSION

To our knowledge, this is the first review of IDA reduc-
tion strategies and its implementation in the LMIC context.
Guided by the intersectionality-enhanced CFIR and TDF
frameworks, this scoping review highlighted an approach to
Hemequity by identifying barriers and facilitators of IDA re-
duction strategies with implications for future public health
interventions. The term Hemequity is derived from the
name of a clinical research laboratory that aims to develop
and foster an approach to equitable and inclusive care for
patients with blood disorders.** We found that the challenge
of tackling IDA in LMICs lies in the disease's complex inter-
actions with global poverty, gender inequity, sociocultural
differences and other communicable diseases. Successful
approaches were multifaceted, encompassing the key pillars
of education, community ownership, gender empowerment
and social advocacy.

Key contextual barriers included the under-
prioritization of IDA risk in non-pregnant WRA. While
LMICs continue to exhibit high rates of anaemia in
non-pregnant women, many IDA reduction strategies
have targeted only pregnant populations. This approach,
unfortunately, promotes the detrimental effects of IDA
throughout the female life cycle and interferes with more
sustainable IDA prevention."”” Gender disparities and
intergenerational influences were also identified as bar-
riers to IDA interventions. Other studies have similarly
noted how gender and social norms contribute to anae-
mia prevalence in LMICs by restricting access to pre-
ventative care and perpetuating gender disparities.®*™®
This scoping review found that women's health ranked
as the lowest priority in family dynamics, highlighting
the need for public health efforts to prioritize the role of
women in society. It also suggests a possible role for IDA
reduction strategies that emphasize the interlinked na-
ture of maternal and child health. The ‘healthy mothers,
healthy babies’ approach has been successfully applied in
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other maternal health programmes to facilitate increased
engagement.89 It is important to recognize that the in-
tersection of younger age and sex for WRA place them
in a particularly vulnerable position,”” and therefore
implementation strategies that prioritize education and
empowerment of women in community decision-making
are key in tackling these barriers in a meaningful way
throughout the entire female lifecycle. Education initia-
tives should include women and their surrounding com-
munities, and be delivered by CHWs and peer educators,
who provide counselling tailored to the local cultural
context.

The concept of ‘pill stigma’ emerged as a salient theme
in our study where women were fearful that taking iron
supplements would be mistaken for taking anti-retroviral
medications, suggesting additive stigma from the HIV/AIDS
epidemic.’®' There are also high rates of anaemia in HIV/
AIDS patients and iron deficiency is associated with in-
creased mortality risk in this population.”®" This empha-
sizes how IDA reduction strategies cannot be established in
isolation, and that infrastructures and resources from exist-
ing maternal health, communicable and non-communicable
disease programmes should be incorporated into IDA re-
duction strategies. Pill stigma is also rooted in some of the
fundamental differences between traditional, externalizing
and biomedical, internalizing healthcare beliefs and models.
Future interventions must integrate the two care models in-
stead of viewing them as being mutually exclusive or divisive
and recognize how the distinct concepts of health and dis-
ease are shaped by the surrounding cultural environment.”?

Furthermore, the pervasive effects of poverty influenc-
ing supply chains, human-made conflicts and food inse-
curities highlight the social and moral responsibility for
high-income countries to be engaged in tackling IDA as a
global issue.”™* Intersectoral collaboration with interna-
tional agencies, NGOs, governments and local partners is
essential in intervention implementation and health devel-
opment.*>**~ However, community mobilization and the
degree of community ownership are fundamental to the
success and sustainability of IDA reduction strategies.*>*"*
The WHO has similarly highlighted the importance of
adopting community-based initiatives as a self-sustaining
and people-oriented strategy to address diverse community
needs in LMICs.”

The WHO's Global Nutrition Target calls for a 50% re-
duction in anaemia prevalence in WRA by 2025, however,
the global prevalence of anaemia in WRA has remained
stagnant since 2000.”°* Our study highlights the need to use
intersectionality-enhanced implementation science frame-
works with a clear understanding of robustly determined
barriers and facilitators to develop IDA interventions and
implementation strategies mapped to them.**** Because
these frameworks will be applied across diverse regions,
successful interventions may look different in different geo-
graphical and political settings. Pragmatic studies are also
needed to demonstrate how IDA reduction strategies can be
disseminated in real-world settings, as present research has

largely focused on intervention efficacy, rather than dissem-
ination across systems.95 Moreover, future IDA reduction
strategies must recognize IDA as a main driver of mater-
nal death.”® Underlying causes such as heavy menstrual
bleeding or gastrointestinal losses from helminth infections
should be addressed.”” Lastly, limitations in infrastructure,
trained personnel and local government funding have hin-
dered researchers from conducting trials in LMICs.”® The
lack of high-quality scientific evidence in iron replacement
strategies and the under-representation of LMICs in IDA re-
search are reflective of inherent structural sexism and rac-
ism, which further perpetuates health inequities in LMICs.”®

Moving forward, future research must address methods
of assessing IDA in resource-constrained settings to allow
for early detection of IDA, especially given the higher prev-
alence of inherited red blood cell disorders in LMICs and
uncertain risk of iron overload in those with severe disor-
ders.” Future IDA reduction strategies in the LMIC setting
must be multifaceted, understanding that IDA is an outcome
determined by social, political, environmental and nutri-
tional variables. Future innovations should include the fol-
lowing components: (1) maternal health education involving
women, communities and health personnel; (2) women's em-
powerment in community decision-making; (3) community
ownership in the design and delivery of the intervention; (4)
mobilization of existing resources with integration into ex-
isting communicable disease and maternal and child health
programmes; and (5) feedback and reflexivity with strong
monitoring and evaluation systems. Finally, anaemia is also
one of many end-organ manifestations of iron deficiency
and clinical and functional impairments that occur in the
absence of anaemia.”””® Therefore, we must reframe iron de-
ficiency in the absence of anaemia as a diagnosis that matters
and as a condition that is worthy of treatment. Iron replace-
ment remains the mainstay of treatment for iron deficiency.
Reconceptualizing iron replacement as treatment and not
just as ‘supplementation’ will raise the level of evidence re-
quired and therefore the scope of research being conducted
in this realm.

The strengths of our study include the application of the
intersectionality-enhanced versions of the TDF and CFIR
frameworks. These frameworks provide a standardized
way to conceptualize the impact of IDA reduction strate-
gies within a complex global health landscape. This scoping
review is also unique in that it focuses on intervention im-
plementation and not only intervention effectiveness to pro-
vide guidance on how future IDA reduction strategies can
actively engage with the LMIC context. Finally, our study ex-
pands on future directions and calls to action, highlighting
the need for the prioritization of IDA, gender empowerment,
community collaboration and knowledge translation inter-
ventions tailored to the LMIC context. One limitation of the
study is that an assessment of methodological limitations
or risk of bias was not performed in keeping with scoping
review methodology. However, a rigorous protocol in accor-
dance with the PRISMA-ScR guidelines was followed to re-
duce bias.”> Our study was limited to peer-reviewed articles
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written in English, which may have missed relevant non-
English studies. We also excluded research articles study-
ing the application of intravenous iron in the LMIC context
given this is a complex topic that would warrant a separate
scoping review. Furthermore, we could not exclude that in-
cluded studies may be influenced by implicit bias and struc-
tural sexism. Lastly, there are limitations in geographical
scope. Given most of the included studies were conducted in
Africa and Southeast Asia, our findings may not be general-
izable to all LMICs.

CONCLUSIONS

This scoping review identified numerous barriers and fa-
cilitators of IDA reduction strategies at different levels of the
socio-ecological model and its interaction with individual-
level factors. IDA is not only a medical problem but also
one that is rooted in the sociocultural and political con-
text. Both contextual and individual factors contribute to
the overt and subclinical manifestations of IDA, leading
to further iron debt, morbidity and mortality enabled by
a backbone of structural sexism and racism in LMICs and
high-income countries. This highlights the importance of
using intersectionality-enhanced frameworks to develop
sustainable IDA interventions and implementation strate-
gies mapped to them. Future IDA reduction strategies must
recognize the resilience of LMIC communities and acknowl-
edge the importance of knowledge translation and exchange
rooted within the local context with community ownership
and empowerment.

AUTHOR CONTRIBUTIONS

SG and MS conceptualized the study. SG, VH, MS and
GHT designed the methods and analysis. SG, SA and VH
collaborated on study searching, screening, data extraction
and quality appraisal. All authors were involved in the in-
terpretation and analysis of the data. CB was responsible for
conceptualization and creation of included figures and dia-
grams. SG wrote the first draft of the manuscript with input
from MS and GHT. All authors critically reviewed the article
for content and approved the final version. All authors had
full access to the data in the study and had final responsibil-
ity for the decision to submit for publication.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the Hemequity Team
at St. Michael's Hospital and the Dalla Lana School of Public
Health for their support and mentorship in this project.

FUNDING INFORMATION
There was no specific funding source for this study.

CONFLICT OF INTEREST STATEMENT

Dr. Sholzberg—Unrestricted research funding from Pfizer,
Octapharma; honoraria from Pfizer, Octapharma, for advi-
sory boards and speaking events.

BRITISH JOURNAL OF HAEMATOLOGY

DATA AVAILABILITY STATEMENT
All data relevant to the study are publicly available in the
paper or online supplementary materials.

ETHICS APPROVAL STATEMENT
This study is a scoping review and does not involve human
participants.

ORCID

Shiliang Ge @ https://orcid.org/0000-0002-3072-0717
Michelle Sholzberg ‘© https://orcid.
org/0000-0003-1220-0301

TWITTER

Shiliang Ge y SarahGe_7

Carine Bekdache W carinebekdache
Grace H. Tang W ghltang

Michelle Sholzberg W sholzberg

REFERENCES

1. VanderMeulenH, AryaS$, Nersesian$, PhilbertN, Sholzberg M. What
have we learned about the patient's experience of von Willebrand
disease? A focus on women. Hematology. 2022;2022(1):631-6.
https://doi.org/10.1182/hematology.2022000391

2. Gardner WM, Razo C, McHugh TA, Hagins H, Vilchis-Tella VM,
Hennessy C, et al. Prevalence, years lived with disability, and trends
in anaemia burden by severity and cause, 1990-2021: findings
from the Global Burden of Disease Study 2021. Lancet Haematol.
2023;10(9):e713-€734.

3. BalarajanY, Ramakrishnan U, Ozaltin E, Shankar AH, Subramanian
SV. Anaemia in low-income and middle-income countries. Lancet.
2011;378(9809):2123-35.

4. Chaparro CM, Suchdev PS. Anemia epidemiology, pathophysiol-
ogy, and etiology in low- and middle-income countries. Ann N Y
Acad Sci. 2019;1450(1):15.

5. Pasricha SR, Drakesmith H, Black J, Hipgrave D, Biggs BA. Control
of iron deficiency anemia in low- and middle-income countries.
Blood. 2013;121(14):2607-17.

6. World Health Organization. Anaemia. 2023. Available from: https://
www.who.int/news-room/fact-sheets/detail/anaemia

7. World Health Organization. WHO Global Anaemia estimates, 2021
Edition. 2021. Available from: https://www.who.int/data/gho/data/
themes/topics/anaemia_in_women_and_children

8. Horton S, Ross J. The economics of iron deficiency. Food Policy.
2003;28(1):51-75.

9. Martinsson A, Andersson C, Andell P, Koul S, Engstrom G, Smith
JG. Anemia in the general population: prevalence, clinical correlates
and prognostic impact. Eur ] Epidemiol. 2014;29(7):489-98. https://
doi.org/10.1007/s10654-014-9929-9

10. Ray JG, Davidson AJF, Berger H, Dayan N, Park AL. Haemoglobin
levelsin early pregnancy and severe maternal morbidity: population-
based cohort study. BJOG. 2020;127(9):1154-64. https://doi.org/10.
1111/1471-0528.16216

11. Picetti R, Miller L, Shakur-Still H, Pepple T, Beaumont D, Balogun
E, et al. The WOMAN trial: clinical and contextual factors sur-
rounding the deaths of 483 women following post-partum hae-
morrhage in developing countries. BMC Pregnancy Childbirth.
2020;20(1):1-9. https://doi.org/10.1186/s12884-020-03091-8

12. Meinzen-Derr JK, Guerrero ML, Altaye M, Ortega-Gallegos H,
Ruiz-Palacios GM, Morrow AL. Risk of infant anemia is associated
with exclusive breast-feeding and maternal anemia in a Mexican co-
hort. J Nutr. 2006;136(2):452-8.

13. Colomer J, Colomer C, Gutierrez D, Jubert A, Nolasco A, Donat
J, et al. Anaemia during pregnancy as a risk factor for infant iron


https://orcid.org/0000-0002-3072-0717
https://orcid.org/0000-0002-3072-0717
https://orcid.org/0000-0003-1220-0301
https://orcid.org/0000-0003-1220-0301
https://orcid.org/0000-0003-1220-0301
https://www.twitter.com/SarahGe_7
https://www.twitter.com/carinebekdache
https://www.twitter.com/ghltang
https://www.twitter.com/sholzberg
https://doi.org/10.1182/hematology.2022000391
https://www.who.int/news-room/fact-sheets/detail/anaemia
https://www.who.int/news-room/fact-sheets/detail/anaemia
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children
https://doi.org/10.1007/s10654-014-9929-9
https://doi.org/10.1007/s10654-014-9929-9
https://doi.org/10.1111/1471-0528.16216
https://doi.org/10.1111/1471-0528.16216
https://doi.org/10.1186/s12884-020-03091-8

440

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

AN APPROACH TO HEMEQUITY

deficiency: report from the Valencia infant Anaemia cohort (VIAC)
study. Paediatr Perinat Epidemiol. 1990;4(2):196-204.

Smith ER, Shankar AH, Wu LSF, Aboud S, Adu-Afarwuah §, Ali
H, et al. Modifiers of the effect of maternal multiple micronutrient
supplementation on stillbirth, birth outcomes, and infant mortality:
a meta-analysis of individual patient data from 17 randomised trials
in low-income and middle-income countries. Lancet Glob Health.
2017;5(11):e1090-e1100.

Antony AC, Vora RM, Karmarkar SJ. The silent tragic reality of
hidden hunger, anaemia, and neural-tube defects (NTDs) in India.
Lancet Reg Health Southeast Asia. 2022;6:100071.

Gyorkos TW, Gilbert NL. Blood drain: soil-transmitted hel-
minths and anemia in pregnant women. PLoS Negl Trop Dis.
2014;8(7):e2912.

Osazuwa F, Ayo OM, Imade P. A significant association between in-
testinal helminth infection and anaemia burden in children in rural
communities of Edo state. Nigeria N Am ] Med Sci. 2011;3(1):30.
Sharieff W, Dofonsou J, Zlotkin S. Is cooking food in iron pots an
appropriate solution for the control of anaemia in developing coun-
tries? A randomised clinical trial in Benin. Public Health Nutr.
2008;11(9):971-7.

Gunaratna NS, Masanja H, Mrema S, Levira F, Spiegelman D,
Hertzmark E, et al. Multivitamin and iron supplementation to
prevent periconceptional anemia in rural tanzanian women: a ran-
domized, controlled trial. PLoS One. 2015;10(4):e0121552.

Moretti D, Zimmermann MB, Muthayya S, Thankachan P, Lee TC,
Kurpad AV, et al. Extruded rice fortified with micronized ground
ferric pyrophosphate reduces iron deficiency in Indian schoolchil-
dren: a double-blind randomized controlled trial. Am J Clin Nutr.
2006;84(4):822-9.

Cardoso MA, Augusto RA, Bortolini GA, Oliveira CSM, Tietzman
DC, Sequeira LAS, et al. Effect of providing multiple micronutri-
ents in powder through primary healthcare on anemia in young
Brazilian children: a multicentre pragmatic controlled trial. PLoS
One. 2016;11(3):e0151097.

Christian P, Smith ER, Zaidi A. Addressing inequities in the global
burden of maternal undernutrition: the role of targeting. BMJ Glob
Health. 2020;5(3):e002186.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D,
et al. PRISMA extension for scoping reviews (PRISMA-ScR): check-
list and explanation. Ann Intern Med. 2018;169(7):467-73.

Peters MDJ, Godfrey C, McInerney P, Munn Z, Tricco AC, Khalil H.
Chapter 11: scoping reviews (2020 version). In: Aromataris E, Munn
Z, editors. JBI manual for evidence synthesis. Adelaide: JBI; 2020.
https://doi.org/10.46658/JBIMES-20-12

Ge S. The effectiveness of iron deficiency anemia reduction
strategies in low-to-middle-income countries: a scoping review.
Charlottesville, VA: Open Science Framework Registries; 2023.
Available from: https://osf.io/3pdbj

Mcgowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V,
Lefebvre C. PRESS peer review of electronic search strategies: 2015
guideline statement. J Clin Epidemiol. 2016;75:40-6.

World Health Organization. Adolescent health. 2024. Available
from: https://www.who.int/health-topics/adolescent-health#tab=
tab_1

Low & middle income|Data. 2023. Available from: https://data.
worldbank.org/country/XO

Rodrigues IB, Fahim C, Garad Y, Presseau J, Hoens AM, Braimoh
], et al. Developing the intersectionality supplemented consolidated
framework for implementation research (CFIR) and tools for inter-
sectionality considerations. BMC Med Res Methodol. 2023;23(1):1-
14. https://doi.org/10.1186/5s12874-023-02083-4

Atkins L, Francis ], Islam R, O'Connor D, Patey A, Ivers N, et al.
A guide to using the theoretical domains framework of behaviour
change to investigate implementation problems. Implement Sci.
2017;12(1):1-18. https://doi.org/10.1186/s13012-017-0605-9
Abdulrehman J, Lausman A, Tang GH, Nisenbaum R, Petrucci J,
Pavenski K, et al. Development and implementation of a quality

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

improvement toolkit, iron deficiency in pregnancy with maternal
iron optimization (IRON MOM): a before-and-after study. PLoS
Med. 2019;16(8):e1002867.

Wu S, Tannous E, Haldane V, Ellen ME, Wei X. Barriers and facil-
itators of implementing interventions to improve appropriate anti-
biotic use in low- and middle-income countries: a systematic review
based on the consolidated framework for implementation research.
Implement Sci. 2022;17(1):1-19. https://doi.org/10.1186/s13012-022-
01209-4

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the
framework method for the analysis of qualitative data in multi-
disciplinary health research. BMC Med Res Methodol. 2013;13(1):1-
8. https://doi.org/10.1186/1471-2288-13-117

Damschroder L], Reardon CM, Widerquist MAO, Lowery J. The up-
dated consolidated framework for implementation research based
on user feedback. Implement Sci. 2022;17(1):1-16. https://doi.org/10.
1186/s13012-022-01245-0

World Vision. Improving nutrition of women and children: the
MICAH program. 2006. Available from: https://www.wvi.org/sites/
default/filess MICAH-Final-Program-Report-2006.pdf
Diamond-Smith NG, Gupta M, Kaur M, Kumar R. Determinants of
persistent anemia in poor, urban pregnant women of Chandigarh
City, North India: a mixed method approach. Food Nutr Bull.
2016;37(2):132-43.

Getachew M, Abay M, Zelalem H, Gebremedhin T, Grum T, Bayray
A. Magnitude and factors associated with adherence to iron-folic
acid supplementation among pregnant women in Eritrean ref-
ugee camps, northern Ethiopia. BMC Pregnancy Childbirth.
2018;18(1):1-8. https://doi.org/10.1186/s12884-018-1716-2

Assefa H, Abebe SM, Sisay M. Magnitude and factors associated
with adherence to iron and folic acid supplementation among
pregnant women in Aykel town, Northwest Ethiopia. BMC
Pregnancy Childbirth. 2019;19(1):1-8. https://doi.org/10.1186/s1288
4-019-2422-4

Lutsey PL, Dawe D, Villate E, Valencia S, Lopez O. Iron supplemen-
tation compliance among pregnant women in Bicol, Philippines.
Public Health Nutr. 2008;11(1):76-82.

Kiwanuka TS, Ononge S, Kiondo P, Namusoke F. Adherence to
iron supplements among women receiving antenatal care at Mulago
National Referral Hospital, Uganda-cross-sectional study. BMC Res
Notes. 2017;10(1):1-6. https://doi.org/10.1186/s13104-017-2834-z
Kamau MW. Time for change is now: experiences of participants
in a community-based approach for iron and folic acid supplemen-
tation in a rural county in Kenya, a qualitative study. PLoS One.
2020;15(1):20227332.

Paulino LS, Angeles-Agdeppa I, Etorma UMM, Ramos AC, Cavalli-
Sforza T. Weekly iron-folic acid supplementation to improve iron
status and prevent pregnancy anemia in Filipino women of repro-
ductive age: the Philippine experience through government and pri-
vate partnership. Nutr Rev. 2005;63(12 Pt 2):109-15.

Tegodan E, Tura G, Kebede A. Adherence to iron and folic acid sup-
plements and associated factors among pregnant mothers attending
ANC at Gulele sub-city government health centers in Addis Ababa,
Ethiopia. Patient Prefer Adherence. 2021;15:1397.

Sedlander E, Long MW, Mohanty S, Munjral A, Bingenheimer JB,
Yilma H, et al. Moving beyond individual barriers and identifying
multi-level strategies to reduce anemia in Odisha India. BMC Public
Health. 2020;20(1):1-16. https://doi.org/10.1186/s12889-020-08574-z
Sedlander E, Talegawkar S, Ganjoo R, Ladwa C, DiPietro L, Aluc
A, et al. How gender norms affect anemia in select villages in rural
Odisha, India: a qualitative study. Nutrition. 2021;86:111159.
Bhattarai S, Yadav SK, Thapaliya B, Giri S, Bhattarai B, Sapkota S,
et al. Contextual factors affecting the implementation of an ane-
mia focused virtual counseling intervention for pregnant women
in plains Nepal: a mixed methods process evaluation. BMC Public
Health. 2023;23(1):1-15. https://doi.org/10.1186/s12889-023-16195-5
NahrisahP,SomrongthongR, Viriyautsahakul N, Viwattanakulvanid
P, Plianbangchang S. Effect of integrated pictorial handbook


https://doi.org/10.46658/JBIMES-20-12
https://osf.io/3pdbj
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://data.worldbank.org/country/XO
https://data.worldbank.org/country/XO
https://doi.org/10.1186/s12874-023-02083-4
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1186/s13012-022-01209-4
https://doi.org/10.1186/s13012-022-01209-4
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1186/s13012-022-01245-0
https://www.wvi.org/sites/default/files/MICAH-Final-Program-Report-2006.pdf
https://www.wvi.org/sites/default/files/MICAH-Final-Program-Report-2006.pdf
https://doi.org/10.1186/s12884-018-1716-2
https://doi.org/10.1186/s12884-019-2422-4
https://doi.org/10.1186/s12884-019-2422-4
https://doi.org/10.1186/s13104-017-2834-z
https://doi.org/10.1186/s12889-020-08574-z
https://doi.org/10.1186/s12889-023-16195-5

GEET AL.

BJHaem B

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

education and counseling on improving anemia status, knowledge,
food intake, and iron tablet compliance among anemic pregnant
women in Indonesia: a quasi-experimental study. ] Multidiscip
Healthc. 2020;13:43-52.

Wana EW. Predictors of prenatal iron folic acid supplement utiliza-
tion in Wolaita, South Ethiopia: a community based cross-sectional
study (quantitative and qualitative approach). BMC Pregnancy
Childbirth. 2020;20(1):1-11. https://doi.org/10.1186/s12884-020-
02883-2

Winichagoon P. Prevention and control of anemia: Thailand expe-
riences. ] Nutr. 2002;132(4 Suppl):8625-66S.

Martin SL, Omotayo MO, Chapleau GM, Stoltzfus R], Birhanu Z,
Ortolano SE, et al. Adherence partners are an acceptable behaviour
change strategy to support calcium and iron-folic acid supplementa-
tion among pregnant women in Ethiopia and Kenya. Matern Child
Nutr. 2017;13(3):12331.

Tinago CB, Annang Ingram L, Blake CE, Frongillo EA. Individual
and structural environmental influences on utilization of iron and
folic acid supplementation among pregnant women in Harare,
Zimbabwe. Matern Child Nutr. 2017;13(3):e12350.

Khan NC, Thanh HTK, Berger ], Hoa PT, Quang ND, Smitasiri S,
et al. Community mobilization and social marketing to promote
weekly iron-folic acid supplementation: a new approach toward
controlling anemia among women of reproductive age in Vietnam.
Nutr Rev. 2005;63(12 Pt 2):87-94.

Gebremichael TG, Welesamuel TG. Adherence to iron-folic acid
supplement and associated factors among antenatal care attend-
ing pregnant mothers in governmental health institutions of
Adwa town, Tigray, Ethiopia: cross-sectional study. PLoS One.
2020;15(1):20227090.

Arega Sadore A, Abebe Gebretsadik L, Aman HM. Compliance
with iron-folate supplement and associated factors among ante-
natal care attendant mothers in Misha District, South Ethiopia:
community based cross-sectional study. ] Environ Public Health.
2015;2015:1-7.

Molla T, Guadu T, Muhammad EA, Hunegnaw MT. Factors associ-
ated with adherence to iron folate supplementation among pregnant
women in West Dembia district, northwest Ethiopia: a cross sec-
tional study. BMC Res Notes. 2019;12(1):6.

Seck BC, Jackson RT. Determinants of compliance with iron supple-
mentation among pregnant women in Senegal. Public Health Nutr.
2008;11(6):596-605.

Triharini M, Nursalam SA, Adriani M, Armini NKA, Nastiti AA.
Adherence to iron supplementation amongst pregnant mothers in
Surabaya, Indonesia: perceived benefits, barriers and family sup-
port. Int ] Nurs Sci. 2018;5(3):243-8.

Zavaleta N, Caulfield LE, Figueroa A, Chen P. Patterns of compli-
ance with prenatal iron supplementation among Peruvian women.
Matern Child Nutr. 2014;10(2):198.

Dongre AR, Deshmukh PR, Garg BS. Community-led initiative for
control of anemia among children 6 to 35 months of age and un-
married adolescent girls in rural Wardha, India. Food Nutr Bull.
2011;32(4):315-23.

Chakma T, Rao PV, Meshram PK. Factors associated with high
compliance/feasibility during iron and folic acid supplementation
in a tribal area of Madhya Pradesh, India. Public Health Nutr.
2013;16(2):377.

Crispino V, Moniérrez-Espino J. A novel school-based intermit-
tent delivery system of iron supplements for highly marginalized
Tarahumara indigenous women of reproductive age of northern
Mexico. Ecol Food Nutr. 2020;59(2):209-25.

Kheirouri S, Alizadeh M. Process evaluation of a national school-
based iron supplementation program for adolescent girls in Iran.
BMC Public Health. 2014;14(1):1-8. https://doi.org/10.1186/
1471-2458-14-959

Berger J, Thanh HTK, Cavalli-Sforza T, Smitasiri S, Khan NC,
Milani S, et al. Community mobilization and social marketing
to promote weekly iron-folic acid supplementation in women of

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

reproductive age in Vietnam: impact on anemia and iron status.
Nutr Rev. 2005;63(12 Pt 2):95-108.

Crape BL, Kenefick E, Cavalli-Sforza T, Busch-Hallen J, Milani S,
Kanal K. Positive impact of a weekly iron-folic acid supplement de-
livered with social marketing to Cambodian women: compliance,
participation, and hemoglobin levels increase with higher socioeco-
nomic status. Nutr Rev. 2005;63(12 Pt 2):134-8.

Risonar MGD, Rayco-Solon P, Tengco LW, Sarol N, Paulino LS,
Solon FS. Effectiveness of a redesigned iron supplementation deliv-
ery system for pregnant women in Negros Occidental, Philippines.
Public Health Nutr. 2009;12(7):932-40.

Kanal K, Busch-Hallen J, Cavalli-Sforza T, Crape B, Smitasiri S.
Weekly iron-folic acid supplements to prevent anemia among
Cambodian women in three settings: process and outcomes of so-
cial marketing and community mobilization. Nutr Rev. 2005;63(12
Pt 2):126-33.

Beressa G, Lencha B, Bosha T, Egata G. Utilization and compliance
with iron supplementation and predictors among pregnant women
in Southeast Ethiopia. Sci Rep. 2022;12(1):16253.

Kamau M, Mirie W, Kimani S, Mugoya I. Effect of community based
health education on knowledge and attitude towards iron and folic
acid supplementation among pregnant women in Kiambu County,
Kenya: a quasi experimental study. PLoS One. 2019;14(11):e0224361.
Cliffer IR, Millogo O, Barry Y, Kouanda I, Compaore G, Wang D,
et al. School-based supplementation with iron-folic acid or multi-
ple micronutrient tablets to address anemia among adolescents
in Burkina Faso: a cluster-randomized trial. Am J Clin Nutr.
2023;118(5):977-88.

Byamugisha J, Adero N, Kiwanuka TS, Nalwadda CK, Ntuyo P,
Namagembe I, et al. The effect of blister packaging iron and folate
on adherence to medication and hemoglobin levels among pregnant
women at National Referral Hospital antenatal clinics in a low to
middle income country: a randomised controlled trial (the IFAd
trial). BMC Pregnancy Childbirth. 2022;22(1):1-9. https://doi.org/
10.1186/s12884-022-04507-3

Gosdin L, Sharma AJ, Tripp K, Amoaful EF, Mahama AB, Selenje
L, et al. A school-based weekly iron and folic acid supplementa-
tion program effectively reduces anemia in a prospective cohort of
Ghanaian adolescent girls. ] Nutr. 2021;151(6):1646-55.

Balcha WF, Eteffa T, Arega Tesfu A, Abeje Alemayehu B. Maternal
knowledge of anemia and adherence to its prevention strate-
gies: a health facility-based cross-sectional study design. Inquiry.
2023;60:469580231167731. https://doi.org/10.1177/0046958023
1167731

Tsegai MB, Berhe AH, Tesfaezgi SB, Weldemariam DG, Petros KT,
Weldetinsae HB, et al. Knowledge, attitude, and practice regard-
ing supplemental iron and folic acid amongst women delivering
in Edaga-Hamus community hospital: a cross-sectional study in
Asmara, Eritrea. Int ] Women's Health. 2023;15:1593-6009.

Yismaw AE, Tulu HB, Kassie FY, Araya BM. Iron-folic acid adher-
ence and associated factors among pregnant women attending an-
tenatal care at Metema District, Northwest Ethiopia. Front Public
Health. 2022;10:978084.

Yalew M, Getachew S, Mohammed K, Hankarso H, Bayile A,
Asmamaw SD, et al. Individual and contextual-level factors asso-
ciated with iron-folic acid supplement intake during pregnancy
in Ethiopia: a multi-level analysis. BMC Pregnancy Childbirth.
2023;23(1):1-9. https://doi.org/10.1186/s12884-023-05593-7

Digssie Gebremariam A, Abebaw Tiruneh S, Abebe Abate B, Tadege
Engidaw M, Tesfa AD. Adherence to iron with folic acid supplemen-
tation and its associated factors among pregnant women attending
antenatal care follow up at Debre Tabor general hospital, Ethiopia,
2017. PLoS One. 2019;14(1):0210086.

Felipe-Dimog EB, Yu CH, Liang FW. Influence of demographic,
socioeconomic, and antenatal care factors on iron supplementa-
tion adherence among Filipino pregnant women using hierarchical
regression. Asia Pac J Public Health. 2023;35(8):540-5. https://doi.
org/10.1177/10105395231205746


https://doi.org/10.1186/s12884-020-02883-2
https://doi.org/10.1186/s12884-020-02883-2
https://doi.org/10.1186/1471-2458-14-959
https://doi.org/10.1186/1471-2458-14-959
https://doi.org/10.1186/s12884-022-04507-3
https://doi.org/10.1186/s12884-022-04507-3
https://doi.org/10.1177/00469580231167731
https://doi.org/10.1177/00469580231167731
https://doi.org/10.1186/s12884-023-05593-7
https://doi.org/10.1177/10105395231205746
https://doi.org/10.1177/10105395231205746

442

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

AN APPROACH TO HEMEQUITY

Demie TG, Gessese GT, Woldeamanuel BT, Biratu TD, Handebo S.
Adherence to iron supplement intake during pregnancy and associ-
ated factors in Ethiopia: further analysis of a national population-
based study. Food Sci Nutr. 2023;11(9):5460-71.

Karyadi E, Reddy JC, Dearden KA, Purwanti T, Mardewi, Asri E,
et al. Antenatal care is associated with adherence to iron supple-
mentation among pregnant women in selected low-middle-income-
countries of Asia, Africa, and Latin America & the Caribbean
regions: insights from demographic and health surveys. Matern
Child Nutr. 2023;19(2):e13477.

Koné S, Probst-Hensch N, Dao D, Utzinger ], Fink G. Improving
coverage of antenatal iron and folic acid supplementation and ma-
laria prophylaxis through targeted information and home deliveries
in Cote D'ivoire: a cluster randomised controlled trial. BMJ Glob
Health. 2023;8(4):e010934.

Adhikari K, Liabsuetrakul T, Pradhan N. Effect of education and
pill count on hemoglobin status during prenatal care in Nepalese
women: a randomized controlled trial. ] Obstet Gynaecol Res.
2009;35(3):459-66.

Paratmanitya Y, Helmyati S, Nurdiati DS, Lewis EC, Gittelsohn J,
Hadi H. The effect of a maternal mentoring program on the tim-
ing of first antenatal care visit among pregnant women in Bantul,
Indonesia: results of a cluster randomized trial. Health Promot
Perspect. 2021;11(3):307-15.

Hemequity|Addressing health inequity in hematology. 2024.
Available from: https://www.hemequity.com/

Yang F, Liu X, Zha P. Trends in socioeconomic inequalities and
prevalence of anemia among children and nonpregnant women
in low- and middle-income countries. JAMA Netw Open.
2018;1(5):€182899.

Santos MP, Brewer JD, Lopez MA, Paz-Soldan VA, Chaparro MP.
Determinants of food insecurity among households with children
in villa El Salvador, Lima, Peru: the role of gender and employment,
a cross-sectional study. BMC Public Health. 2022;22(1):1-8. https://
doi.org/10.1186/s12889-022-12889-4

Chatterjee N, Fernandes G. “This is normal during pregnancy™
a qualitative study of anaemia-related perceptions and prac-
tices among pregnant women in Mumbai, India. Midwifery.
2014;30(3):e56-€63.

WHO. Nutritional anaemias: tools for effective prevention and con-
trol. Geneva, Switzerland: World Health Organization; 2017.
Healthy mothers, healthy babies: taking stock of maternal health.
2019.

Haider BA, Spiegelman D, Hertzmark E, Sando D, Duggan C,
Makubi A, et al. Anemia, iron deficiency, and iron supplementa-
tion in relation to mortality among HIV-infected patients receiving
highly active antiretroviral therapy in Tanzania. Am J Trop Med
Hyg. 2019;100(6):1512-20.

Cao G, Wang Y, Wu Y, Jing W, Liu J, Liu M. Prevalence of anemia
among people living with HIV: a systematic review and meta-
analysis. EClinicalMedicine. 2022;44:101283.

Ibeneme S, Eni G, Ezuma A, Fortwengel G. Roads to health in de-
veloping countries: understanding the intersection of culture and
healing. Curr Ther Res. 2017;86:13-8.

WHO EMRO|Community ownership and intersectoral action for
health as key principles for achieving “Health for All” | Volume
14, supplement | EMH] volume 14. 2008. Available from: https:/
www.emro.who.int/emhj-volume-14-2008/volume-14-supplement/

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

community-ownership-and-intersectoral-action-for-health-as-
key-principles-for-achieving-health-for-all.html

World Health Organization. Global nutrition targets 2025: anaemia
policy brief. 2014. Available from: https://www.who.int/publicatio
ns/i/item/ WHO-NMH-NHD-14.4

Milat A, Lee K, Conte K, Grunseit A, Wolfenden L, Van Nassau F,
et al. Intervention scalability assessment tool: a decision support
tool for health policy makers and implementers. Health Res Policy
Syst. 2020;18(1):1.

Roberts I, Jones CP. Structural racism and iron deficiency anaemia.
Lancet. 2023;402(10405):834-5.

Pasricha SR, Tye-Din J, Muckenthaler MU, Swinkels DW. Iron defi-
ciency. Lancet. 2021;397(10270):233-48.

Alemayehu C, Mitchell G, Nikles J. Barriers for conducting
clinical trials in developing countries- a systematic review. Int
] Equity Health. 2018;17(1):1-11. https://doi.org/10.1186/s1293
9-018-0748-6

Al-Naseem A, Sallam A, Choudhury S, Thachil J. Iron deficiency
without anaemia: a diagnosis that matters. Clin Med. 2021;21(2):107.
Alaofé H, Zee ], Dossa R, O’Brien HT. Education and improved iron
intakes for treatment of mild iron-deficiency anemia in adolescent
girls in southern Benin. Food Nutr Bull. 2009;30(1):24-36.

Asres AW, Hunegnaw WA, Ferede AG, Azene TW. Compliance level
and factors associated with iron-folic acid supplementation among
pregnant women in Dangila, Northern Ethiopia: a cross-sectional
study. SAGE Open Med. 2022;10:20503121221118989. https://doi.
org/10.1177/20503121221118989

Wakwoya EB, Belachew T, Girma T. Effect of intensive nutrition
education and counseling on hemoglobin level of pregnant women
in East Shoa zone, Ethiopia: randomized controlled trial. BMC
Pregnancy Childbirth. 2023;23(1):676. https://doi.org/10.1186/
§12884-023-05992-w

Baizhumanova A, Nishimura A, Ito K, Sakamoto ], Karsybekova
N, Tsoi I, et al. Effectiveness of communication campaign on iron
deficiency anemia in Kyzyl-Orda region, Kazakhstan: a pilot study.
BMC Hematol. 2010;10(1):2. https://doi.org/10.1186/1471-2326-10-2
Widyawati W, Jans S, Bor HH, van Dillen ], Lagro-Janssen ALM.
The effectiveness of a new model in managing pregnant women
with iron deficiency anemia in Indonesia: a nonrandomized con-
trolled intervention study. Birth. 2015;42(4):337-45. https://doi.org/
10.1111/birt.12181

SUPPORTING INFORMATION
Additional supporting information can be found online in

the

Supporting Information section at the end of this article.

How to cite this article: Ge S, Ali S, Haldane V,
Bekdache C, Tang GH, Sholzberg M. An approach to
Hemequity: Identifying the barriers and facilitators of
iron deficiency reduction strategies in low- to
middle-income countries. Br ] Haematol.
2025;206(2):428-442. https://doi.org/10.1111/

bjh.19984


https://www.hemequity.com/
https://doi.org/10.1186/s12889-022-12889-4
https://doi.org/10.1186/s12889-022-12889-4
https://www.emro.who.int/emhj-volume-14-2008/volume-14-supplement/community-ownership-and-intersectoral-action-for-health-as-key-principles-for-achieving-health-for-all.html
https://www.emro.who.int/emhj-volume-14-2008/volume-14-supplement/community-ownership-and-intersectoral-action-for-health-as-key-principles-for-achieving-health-for-all.html
https://www.emro.who.int/emhj-volume-14-2008/volume-14-supplement/community-ownership-and-intersectoral-action-for-health-as-key-principles-for-achieving-health-for-all.html
https://www.emro.who.int/emhj-volume-14-2008/volume-14-supplement/community-ownership-and-intersectoral-action-for-health-as-key-principles-for-achieving-health-for-all.html
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.4
https://www.who.int/publications/i/item/WHO-NMH-NHD-14.4
https://doi.org/10.1186/s12939-018-0748-6
https://doi.org/10.1186/s12939-018-0748-6
https://doi.org/10.1177/20503121221118989
https://doi.org/10.1177/20503121221118989
https://doi.org/10.1186/s12884-023-05992-w
https://doi.org/10.1186/s12884-023-05992-w
https://doi.org/10.1186/1471-2326-10-2
https://doi.org/10.1111/birt.12181
https://doi.org/10.1111/birt.12181
https://doi.org/10.1111/bjh.19984
https://doi.org/10.1111/bjh.19984

	An approach to Hemequity: Identifying the barriers and facilitators of iron deficiency reduction strategies in low- to middle-income countries
	Summary
	INTRODUCTION
	METHODS
	Search strategy
	Study selection
	Data charting and extraction
	Data synthesis

	RESULTS
	Study characteristics
	Types of innovations
	Identified barriers to IDA reduction strategies
	Outer context
	Inner context
	Individual and innovation barriers

	Identified facilitators of IDA reduction strategies
	Outer context
	Inner context
	Individual and innovation facilitators


	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS APPROVAL STATEMENT
	TWITTER
	REFERENCES


