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Abstract
Improving Iron Deficiency Anemia Amongst Females in the
Democratic Republic of Congo (DRC)
By Gloria Bognin

This research project aims to improve knowledge about and treatment for iron deficiency
anemia amongst females in the Democratic Republic of Congo (DRC). Young children and
pregnant women are set to be the most impacted groups by the significant anemia burden
globally, which is marked by less than 11 g/dl of hemoglobin in the blood (World Health
Organization, 2023). Over two-thirds of pregnant women and children under 5 are anemic
worldwide (World Health Organization, 2023). Anemia is a severe public health problem in the
DRC where 52.8% of non-pregnant women and 67.3% of pregnant women were estimated to be
anemic (World Health Organization, 2008). People in the rural villages of DRC suffer the most
from anemia. Children born to women suffering from anemia and giving birth at a young age
may experience low birth rates, stunting, premature birth, and depression (Harvey-Leeson,
2016). In addition, food is an excellent source of increasing iron levels in the body if iron
supplements are not available or inaccessible.

This project aims to share information about iron deficiency anemia with girls and
pregnant women in the DRC. The aim will be accomplished by developing an educational poster
written in English and French that will include information about the effects of anemia on the
body, treatments available, and advocating for the consumption of locally produced food
available in the country to improve iron levels. In addition, this educational poster will help
improve knowledge about iron deficiency anemia in the DRC amongst females and change their

eating habits to reduce its prevalence.
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Introduction

Anemia is a severe global public health issue, defined as a hemoglobin level below 11.0
g/dL. (Mahadea et al., 2021). Pregnant women and children are disproportionately affected by
anemia (Mahadea et al., 2021). While pregnant women are more likely to develop anemia,
anemia among women in general increases the risk of maternal morbidity and mortality and
lowers their productivity levels (Ngnie-Teta et al., 2009). Moreover, maternal anemia may
increase the chances of preterm birth and low birth weight for the fetus, along with perinatal and
neonatal mortality (Ngnie-Teta et al., 2009). Anemia during pregnancy can present in a variety
of symptoms include fatigue and weakness, dizziness or lightheadedness, and headaches. Other
symptoms include pale or yellowish skin and shortness of breath (Bahizire et al., 2017). Anemia
can also affect children in many ways through increased morbidity and mortality. Persistent
anemia can have long-term effects on children’s physical and intellectual development (Bahizire
et al., 2017). The chance of a newborn death whose mother has IDA either before or right after
birth is also high.

In Africa, 62.3% of children are anemic, which is greater than the global average of 42%
among children aged five and under (Mahadea et al., 2021). With a population of 67.8 million,
DRC is the second-largest nation in Africa (CEIC, 2023). The prevalence of anemia in the
Democratic Republic of Congo (DRC) among children under the age of five is 63% (Mahadea et
al., 2021). Moreover, anemia is prevalent among pregnant women in the DRC at a rate of 60%,
making it a severe public health issue (Bahizire et al., 2017). Most cases of anemia among
pregnant, lactating, and non-pregnant women reported in the 2007 DRC Department of Health
Statistics (DHS) are mild to moderate in severity. Less than 1% of anemia cases in breastfeeding

or non-pregnant women and only 2.7% of anemia cases in pregnant women are classified as



severe (USAID, 2018). While severity levels may not always be high, anemia remains a

significant public health concern among women and children in DRC.



Literature review

Anemia can have many different causes. In Africa, malnutrition significantly contributes
to this disease (Messina et al., 2013). Adult anemia can also be brought on by deficits in
particular minerals like iron and vitamin B-12 (Messina et al., 2013). In addition, infectious
diseases such as malaria can increase the chances of anemia. Malarial anemia caused by the
plasmodium P Falciparum leads to approximately one-third of disease-related deaths in Africa
(Zegeye et al., 2021).

Iron deficiency anemia (IDA) is a form of anemia in which a lack of iron in the body
causes a decrease in red blood cells. Iron is used in the production of red blood cells, which aid
in storing and transporting oxygen in the blood (Tata et al., 2019). IDA is a clinical condition
that reduces the oxygen-carrying capacity of blood by decreasing the blood hemoglobin (Hb)
concentrations (Bahizire et al., 2017). This is a concern because oxygen supply to tissues is
needed for physiological activities, especially in conditions of high demand, such as exercise and
pregnancy (Bahizire et al., 2017). Fatigue, weakness, dizziness, heart attacks, and chest
discomfort are all frequent symptoms of IDA (Messina et al., 2013). IDA is the focus of this

public health project.

Treatments of IDA

Limited information is available regarding the micronutrient status of Congolese women
of reproductive age and their young children (MOST USAID Micronutrient Program, 2004). Iron
supplementation via oral pills helps to increase iron in the body and is the most commonly used
treatment for IDA (NHLBI, 2022). Iron levels are usually restored in three to six months with

proper and efficacious treatment (NHS Inform, 2023). Intravenous (IV) iron delivery is another



treatment that introduces iron directly into the bloodstream, which can more quickly improve
IDA (NHLBI, 2022). Blood transfusions with non-anemic blood can also boost red blood cells
and iron in the blood (The World Bank, 2004). While treatments exist for IDA, several barriers

prevent access to or adherence to these treatments for women and girls in DRC.

Barriers to improvement in IDA

In order to understand barriers related to the clinical treatment of IDA in the DRC, it is
vital to consider the political, social, and health meta-contexts affecting people in the country.
DRC is one of the poorest nations in the world, with more than 70% of the population living on
$1.90 a day; this has resulted from years of terrible conflict and political unrest (Mendez, 2020).
Women struggle to support their families since their salary is lower than the norm. Due to
inadequate healthcare infrastructure, a lack of funding, and inadequate government support,
women in the DRC also experience several health issues, with an average life expectancy of 63
years (Mendez, 2020). Due to inadequate infrastructure and surveillance, illness outbreaks are
common in the DRC, and individuals have limited access to medical care (Médecins Sans
Frontiéres, 2023).

Women and girls in the DRC have many health problems from an early age. Many suffer
from sexual assault and rape (Mendez, 2020). More than 50% of DRC women have been victims
of sexual abuse (Mendez, 2020). Sexual harassment in hospitals and health facilities may deter
some girls or women from seeking medical care. Without proper healthcare facilities and fear of
potential further assaults or harassment, most suffer alone without any sort of intervention. In

addition, many of the females experiencing sexual assaults contract sexually transmitted diseases



which further increases their suffering. Médecins Sans Frontieres (MSF) has established clinics
that provide healthcare services to support females (Médecins Sans Frontieres, 2023).

Women's burden of HIV/AIDS in the DRC is also relevant to their health-seeking
behavior. Over 4,100 new cases of HIV/AIDS in women ages of 15 and 34 were reported in
2013 which represents a doubling over the previous year (Mendez, 2020). HIV infection affects
more than 400,000 adults in the DRC, with ~72% of those disproportionately being female
(Mendez, 2020). Of the 4,100 cases, only 58% of women received treatment and care compared
to 73% of males (Mendez, 2020). In 2018, more than 16,000 people died from AIDS-related
causes: Chlamydia, gonorrhea, bacterial vaginosis, genital herpes, and other prevalent STDs (Ba,
2019). With HIV/AIDS acting as a barrier to their health-seeking, women may also be less likely
to seek anemia-related care.

In the City of Goma, located in the North Kivu province of the DRC, the spouse or
family head is frequently required to provide permission to use a medical facility, thus usurping a
woman's power to make their health-based decisions. In addition, clinicians are far from being
unbiased as medical staff are influenced by prevailing cultural and religious standards, which
impact the services offered (Moumin et al., 2020). Thus, females in the DRC face many barriers
to accessing proper health services including access to iron supplements for IDA.

Even when proper healthcare can be obtained, iron supplementation is often a non-viable
option for improving IDA. Many pregnant women in Sub-Saharan African nations do not take
iron supplements as directed because they are unaware of the risks associated with IDA (Biaba
Apasa et al., 2018). Additional barriers include the lack of wide availability of iron tablets, their
cost and misinformation about their health care coverage of the cost, forgetfulness, and

inadequate counseling (Messina, 2013).



Poor finance, systemic and structural issues, poverty, lack of appropriate treatment,
testing, and education are a few of the many obstacles the nation faces in providing good
healthcare to women (McWilliams, 2020). However, these are the main concerns that impact
women's health in the DRC (McWilliams, 2020). Given these economic constraints and a failure
to seek medical intervention, females need simpler, less burdensome ways to improve their iron
levels. In order to prevent childhood-onset and adult-onset anemia, dietary interventions have
been introduced in most developing countries and across the DRC (Mahadea et al., 2021).
However, many women still may not have sufficient knowledge of or understand which dietary
components they can afford that may be most therapeutic for their anemia.

Nutrition education is critical for improving knowledge and long-term health benefits
(CDC, 2021). It is a viable, long-term solution in resource-constrained environments (CDC,
2021). For instance, an educational study in Nigeria was effective in reducing the prevalence of
childhood IDA. This study targeted caregiver education through information about anemia,
dietary prevention strategies, and sustainable lifestyle (Nwaba et al., 2022). The baseline
revealed that knowledge levels among caregivers regarding their child's anemia diagnosis were
low. Those who provided education assisted in increasing anemia knowledge (Michaux & Boy,
2020). As other African countries have taken steps to use education to teach their communities
about iron deficiency, the same can be done in the DRC. This education poster will increase
population knowledge of the root causes and treatments for IDA, particularly females living in
the rural population.

This research project aims to improve the educational levels of females in the DRC
regarding IDA by sharing simple, understandable information about IDA with girls and pregnant

women in the DRC. The focus is on educating females on the prevalence, sources, and symptoms



of IDA and providing nutritional guidance that may help them better control their anemic status.
It is vital for younger females to learn about iron deficiency at an early age because research in
other parts of Africa has shown that early interventions can be impactful in improving anemia

levels (CDC, 2021).

Significance

This educational poster will define anemia, what it does to the body, how it affects
pregnant females and their babies, and how females can access iron supplements or food sources
to increase iron levels. This information pamphlet will be distributed to local clinics, schools,
community partners, and parents at home. The materials provided will increase knowledge and
awareness of iron deficiency. In addition, it will encourage girls and women to take better care of

their health.



Methods

This project used information dissemination methodology (Toro-Jarrin et al., 2016) to
create an educational poster for improving IDA among girls and pregnant women in the DRC.
The most salient and important information gleaned in the literature review was summarized in
simple language and placed on the infographic to enable easy interpretation and digestion of the
information. To improve readability and to garner attraction, the infographic was created with a
mixture of simple text and photos. This educational poster includes pictures and a brief
description defining IDA. It is aimed to help visualize and catch the attention of people,
particularly pregnant females. Creating a visual picture will help girls and women in the DRC
understand the meaning of IDA, how it affects the body, side effects, nutrition, effects during
pregnancy, and treatments. This educational poster will help educate women and girls in the
DRC.

The poster was created using the open-source website Canva Pro, Inc. which operates a
graphic designing platform based out in Australia. A pre-configured template of a one-page
poster was chosen that could accommodate all the information and graphics. A one-page poster
was preferred because it would be easy to post around clinics, hospitals, markets, etc. Canva is
an accessible site for design tools such as presentations and poster booklets. It provides access to
professional designs for art creation. Bright colors were included to make the poster and its
information stand out. This poster covers three areas that will help educate the public about IDA.
The areas include what iron deficiency is, symptoms of iron deficiency, and tips for using local
food to improve IDA. The most common foods that are rich in iron are cassava root and leaves,
meat, fish, spinach, beans, and other local legumes (PHNI Project, 2003). Cassava is the most

common food crop in the DRC. Many people in the DRC can harvest and grow cassava at home



(Mulumba, 2023). Most people living in rural communities depend on harvesting food and
growing vegetables to sell to make money (Metro South Health, 2015). It was essential to
include the local food information on the poster so the target population could relate and know
that their locally cultivated food could help improve iron levels.

Additionally, an URL link was added to the bottom of the poster to provide additional
information from a USAID project conducted in 2017 to help improve IDA for women in the
DRC. This graphic provides more scientific details on how IDA can impact pregnant women and
their babies. The graphic offers excellent vision and statistics. An educational poster board will
also be helpful for women and girls who cannot read. The picture will give an understanding of
the critical matter of this project and hopefully enable females to quickly understand the

information from this poster.



Deliverable

This poster targets the rural communities in the DRC. The people that suffer the most
from IDA are people in the rural villages. South-Kivu, one of the rural communities, has a
population of almost 6 million but still has inadequate access to healthcare (The World Bank,
2004). Many women who suffer from IDA have children at a very young age and experience
many complications with their pregnancies or infants including stunting, premature birth and
depression (Messina et al., 2016). Children living in rural communities do not have good access
to education as do other children in private schools in the city. DRC is hampered by low
educational enrollment and subpar instruction (USAID, 2004). 3.5 million children who should
be in kindergarten are not, and of those who are, 44% start later than the recommended age of six
(USAID, 2018). Just 67% of children who start first grade will finish sixth grade, and only 75%
of students will pass the exit exam by the time they reach sixth grade (MOST USAID
Micronutrient Program, 2004). Therefore, targeting school-aged children is essential.

This infographic is targeted to females and pregnant women in the rural community in the
DRC, as these are key decision makers for nutritional choices. By providing them with
actionable information they will be able to take better care of themselves if they feel like they
have symptoms of IDA. The infographic is visually attractive and easy to understand, generating
interest among female who see it.

Nonprofit organizations, local health authorities, and other key stakeholders can use this
poster as one mechanism to address the challenge of IDA. They will place the poster in locations
frequently visited such as clinical settings, schools, community support centers. The poster will
be placed indoors, where it will be protected from elements. If placed outdoors, it can be

laminated to ensure it is durable. In addition, this poster can be used by individuals conducting
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door to door outreach in rural villages. This can also be helpful because it gives the opportunity
to interact with the community and educate them. The intended outcome is raising awareness of
the symptoms and interventions for IDA. Placing the poster in these frequently visited locations

will help achieve this outcome by ensuring that it reaches a large number of women.
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Discussion

Women’s health as it pertains to IDA may be affected by many other issues and policies
through complex pathways. For instance, women’s economic conditions are affected by the high
rates of poverty in DRC. Despite possessing remarkable natural resources, the DRC is among the
world's poorest nations, ranking 186th out of 187 nations on the Human Development Index
(Fanzo, 2012). More than 70% of people in the DRC are considered to be poor (Mbunga et al.,
2021). Moreover, the civil unrest and policies affecting war in DRC can indirectly impact
women’s health. Almost 2 million civilians have died as a result of decades of armed war, and an
estimated >1 million women have been sexually assaulted since 2010 (Mbunga et al., 2021).
While women’s representation in leadership roles is known to affect egalitarian policy making in
many spheres, women only hold 7.2% of the highest-ranking positions in the parliament and
administration in DRC. Thus, improving IDA among females in DRC is also significant for the
larger sociopolitical climate of the country.

Given that IDA impacts pregnant females to a great extent in the DRC, this issue also has
implications for demographic policies aimed at changing fertility patterns in the country. The
DRC’s fertility rate of 6.6 children born per mother is one of the highest in the world. (USAID,
2022). Moreover, contraceptive use is low such that between 2007 and 2013, the prevalence rate
only increased from 6 to 8 percent (USAID, 2008). It is noted that 14 percent of women of
reproductive age and nearly 39 percent of anemic women are underweight (Congressional
Research Service, 2022). Moreover, the prevalence of malnutrition has remained relatively high
for the past 20 years (World Health Organization, 2023). Among children under five, 43% are

stunted, a sign of chronic malnutrition, and 8% are wasted, a sign of acute malnutrition (CDC,
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2021). These poor nutritional health outcomes are a concern for fertility patterns and improving
IDA is relevant to them as well.

The organization Engender Health has worked in the DRC to enhance access to high-
quality sexual and reproductive health and rights (SRHR) information and services for all
females (Sun et al., 2021). The organization works to guarantee that sexual and reproductive
health services are high-quality and gender-equitable and that processes, legislation, and policies
support SRHR and gender equality. My poster can be utilized by a program like Engender Health
to create a wider reach for messaging around IDA.

Under ExpandFP 11 program, Engender Health has collaborated with the DRC Ministry
of Health, Humana People to People, and partners REEJER and Le Réseau des Educateurs des
Enfants et Jeunes de la Rue (REEJER) to increase the integration of postpartum family planning
(FP) (EngenderHealth, 2023). They have implemented postpartum family planning throughout
15 clinics in Kinshasa in cooperation with the ministry. While educating women on family
planning in school, clinics or community centers this infographic poster can be a tool to use to
also teach about IDA. The United States Agency for International Development's (USAID) also
strengthens the DRC’s fragile health system through improvements in services delivery at the
national, provincial, and local level (UNICEF, 1999). USAID provides primary health care
services to over 12 million people in 78 health zones and 103 malaria-supported health zones in a
total of seven provinces in the country (USAID, 2023). In addition, the HIVV/AIDS assistance
provided by USAID is concentrated in 21 health zones in Kinshasa and Katanga (USAID, 2018).
While these services exist, there are no infographic online available like the one | have created to
show women and girls, particularly pregnant women, how to improve their health by changing

their nutrition. Moreover, despite the facilities provided by USAID many people may not be able
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to afford treatments or have transportation access to the clinics. Having this infographic poster
with pictures of showing symptoms will help individuals seek other way of treatments such as
eating more protein, beans, or green legumes.

USAID also assists the Ministry of Health (MOH) in streamlining and decentralizing the
public sector "Men as Partners in Maternal Health™ sought to increase men's involvement in their
partners' pregnancies in order to reduce maternal mortality rates. This effort also emphasized the
importance of involving men in the promotion of gender equality and the advancement of
women’s reproductive rights (Gage et al., 2022). Local men in the rural villages hunt for food to
bring home to their wives or family to cook. This poster can teach them the importance of
proteins such as beef, fish, and beans as important for improving IDA. If a man with a pregnant
wife or partner reads the infographic, they can learn from this poster that it's important for him to
provide his partner with foods that are iron-rich to ensure the safety of the mother and fetus.

Working with men is an important strategy for improving maternal health (Tata et al.,
2019). "Partnering with men is an important strategy for advancing reproductive health and
rights," writes UN Secretary-General Ban Ki-Moon in an East African opinion piece, adding that
"gender equality... is most likely to be achieved when men recognize that men and women's lives
are interdependent and that women's empowerment benefits everyone” (UNICEF, 1999). USAID
also provides technical and financial assistance for the development, implementation,
monitoring, and evaluation of annual operational plans at the provincial and local levels, as well
as training for communities to identify and address health-related issues using locally available
resources (USAID, 2017). Officials from the United Nations Population Fund have urged women

in the country to have greater access to reproductive services such as family planning, qualified
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midwifery, and obstetric care (United Nations Population Fund, 2021). Among Congolese
women aged 15-49 years, 15.5% use modern contraceptives (EngenderHealth, 2023).

The methodology for developing this educational poster has strengths and limitations.
One strength of the methodology is that the poster is based on a literature review which ensures
the content of the poster is based on the available evidence. Another strength is that, | believe, it
is easy to read and understand. One limitation is that when there is a war conflict the posters
might get destroyed. Another limitation is that there might be additional treatments in the future
which will not be included in this current poster. Since this poster is printed on paper, it will be
difficult to quickly update it if there are new developments in the evidence.

In conclusion, IDA is a major health burden for female in the DRC. This educational
poster, which was developed by conducting a literature review, summarizing key points and
creating an easy-to-understand infographic, will help educate the public on IDA and will help to
benefit women’s health. The poster will educate females and show them they have the tools to
address IDA via the food they eat. Stakeholders can use the poster to raise awareness and change

the behavior of female.
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Public Health Implications

IDA is a global health problem and a specific concern for the DRC. First the educational
poster in this project can benefit females in the DRC suffering from anemia by guiding them on
alternative sources of iron when they are unable to access iron supplements. Second, by using
this poster, the rural community of DRC can learn about what IDA means, the side effects, how
it can impact their health, symptoms and treatments including local cultivated food that can help
improve their iron level. Finally, the pictures on the poster are easy to understand even if one
doesn’t know how to read the communication. This pictorial quality of the poster makes it more

accessible than other forms of heavy text-based informational messaging around IDA.
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Appendix A: Educational Poster (English) on Improving Iron-Deficiency Anemia in DRC

" IMPROVING IRON-DEFICIENCY ANEMIA (IDA) .
AMONG GIRLS AND PREGNANT WOMEN IN DRC - ..

Iron deficiency anemia (IDA) occurs when the body doesn't have
enough iron to produce hemoglobin. Hemoglobin is the part of red
blood cells that carries oxygen throughout the body. Severe IDA
may raise your chances of damage to the heart, such as an
unusually quick heartbeat (tachycardia) or heart failure where the
heart is unable to pump blood at the adequate pressure.

6 SYMPTOMS OF IDA

N K

e TIPS FOR USING LOCAL FOODS TO IMPROVE IDA

For further information: advancingnutrition.org
Created by: GLORIA BOGNIN | Email: Gbognin@emory.edu
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Appendix B: Educational Poster (French) on Improving Iron-Deficiency Anemia in DRC

‘9.® . )
?‘ L'AMELIORATION DE L'ANEMIE FERRIPRIVE (AF) . S
e e  CHEZLES JEUNES FILLES ET LES FEMMES ,"‘
ENCEINTES EN RDC ‘w.

1

L'anémie ferriprive (AF) survient lorsque |'organisme ne dispose pas de
suffisamment de fer pour produire de I'némoglobine. L'hémoglobine est la
partie des globules rouges qui transporte I'oxygéne dans tout le corps. Une
anémie ferriprive sévere peut augmenter les risques de |ésions cardiaques,
telles qu'un rythme cardiaque anormalement rapide (tachycardie) ou une
insuffisance cardiaque ou le cceur est incapable de pomper le sang a la
pression adéquate.

0 SYMPTOMES DE L'AF

e b iy

o COMMENT UTILISER LES PRODUITS LOCAUX POUR AMELIORER L'AF

Pour plus d'informations: advancingnutrition.org
Créé par: GLORIA BOGNIN | Email: Gbognin@emory.edu

18



References

Ba, D. M., Ssentongo, P., Kjerulff, K. H., Na, M., Liu, G., Gao, X., & Du, P. (2019). Adherence
to Iron Supplementation in 22 Sub-Saharan African Countries and Associated Factors
among Pregnant Women: A Large Population-Based Study. Current Developments in
Nutrition, 3(12), 1-8. https://doi.org/10.1093/CDN/NZZ120

Bahizire, E., Bahwere, P., Donnen, P., Tugirimana, P. L., Balo’Ebwami, S., Dramaix, M.,
Nfundiko, C., Chirimwami, R., & Mubagwa, K. (2017). High Prevalence of Anemia but
Low Level of Iron Deficiency in Preschool Children during a Low Transmission Period
of Malaria in Rural Kivu, Democratic Republic of the Congo. The American Journal of
Tropical Medicine and Hygiene, 97(2), 489-496. https://doi.org/10.4269/AJTMH.17-
0030

Biaba Apasa, R., Bahizire, E., Bullock, R., Harlow, S., & Mubagwa, K. (2018). Understanding
vulnerable women’s lives in Kinshasa, DR Congo: Female sex workers and agricultural
opportunities.

CDC. (2021). Congolese Refugee Health Profile.
https://www.cdc.gov/immigrantrefugeehealth/profiles/congolese/index.html

CEIC. (2023). Congo, The Democratic Republic of the CD: Prevalence of Anemia among Non-
Pregnant Women: % of Women Aged 15-49 | Economic Indicators.
https://www.ceicdata.com/en/democratic-republic-of-congo/health-statistics/cd-
prevalence-of-anemia-among-nonpregnant-women--of-women-aged-1549

Congressional Research Service. (2022). Democratic Republic of Congo: Background and U.S.
Relations. https://sgp.fas.org/crs/row/IF10216.pdf

EngenderHealth. (2023). Democratic Republic of the Congo (DRC).
https://www.engenderhealth.org/country/democratic-republic-of-the-congo-drc

Fanzo, J. (2012). The Nutrition Challenge in Sub-Saharan Africa.
https://www.undp.org/sites/g/files/zskgke326/files/migration/africa/Nutrition-
Challenge.pdf

Gage, A. J., Wood, F. E., Kittoe, D., Murthy, P., & Gay, R. (2022). Association of Male
Partners’ Gender-Equitable Attitudes and Behaviors with Young Mothers’ Postpartum
Family Planning and Maternal Health Outcomes in Kinshasa, DRC. International
Journal of Environmental Research and Public Health, 19(19), 1-24.
https://doi.org/10.3390/IJERPH191912182

Harvey-Leeson, S., Karakochuk, C. D., Hawes, M., Tugirimana, P. L., Bahizire, E., Akilimali, P.
Z., Michaux, K. D., Lynd, L. D., Whitfield, K. C., Moursi, M., Boy, E., Foley, J.,
McLean, J., Houghton, L. A., Gibson, R. S., & Green, T. J. (2016). Anemia and
Micronutrient Status of Women of Childbearing Age and Children 6-59 Months in the
Democratic Republic of the Congo. Nutrients, 8(2), 1-18.
https://doi.org/10.3390/NU8020098

19



Lambert, H., & Mbeva, J. B. K. (2019). Women and access to health care in the Democratic
Republic of Congo: Barriers related to gender. Sante Publique, 31(5), 735-744.
https://doi.org/10.3917/SPUB.195.0735

Litcofsky, A. (2020). Tackling Iron Deficiency in Developing Countries - The Borgen Project.
The Borgen Project. https://borgenproject.org/tackling-iron-deficiency-in-developing-
countries/#

Mahadea, D., Adamczewska, E., Ratajczak, A. E., Rychter, A. M., Zawada, A., Eder, P.,
Dobrowolska, A., & Krela-Kazmierczak, 1. (2021). Iron Deficiency Anemia in
Inflammatory Bowel Diseases—A Narrative Review. Nutrients, 13(11), 2-14.
https://doi.org/10.3390/NU13114008

Mbunga, B. K., Mapatano, M. A,, Strand, T. A., Gjengedal, E. L. F., Akilimali, P. Z., &
Engebretsen, I. M. S. (2021). Prevalence of Anemia, Iron-Deficiency Anemia, and
Associated Factors among Children Aged 1-5 Years in the Rural, Malaria-Endemic
Setting of Popokabaka, Democratic Republic of Congo: A Cross-Sectional Study.
Nutrients, 13(3), 1-13. https://doi.org/10.3390/NU13031010

McWilliams, S. (2020). Healthcare in the Democratic Republic of the Congo. The Borgen
Project. https://borgenproject.org/democratic-republic-healthcare/

Médecins Sans Frontiéres. (2023). Chronic Emergencies. https://www.msf.org/democratic-
republic-congo-narrative

Mendez, K. (2020). Exploring Women's Health in the DRC. Borgen Magazine.
https://www.borgenmagazine.com/womens-health-in-the-drc/

Messina, J. P., Mwandagalirwa, K., Taylor, S. M., Emch, M., & Meshnick, S. R. (2013). Spatial
and social factors drive anemia in Congolese women. Health Place, 24, 54-64.
https://doi.org/10.1016/J.HEALTHPLACE.2013.07.009

Metro South Health. (2015). Congolese food and cultural profile: dietetic consultation guide.
https://metrosouth.health.qld.gov.au/sites/default/files/profile_congolese_dietetic.pdf

Michaux, K., & Boy, E. (2020). Micronutrient status in the DR Congo: What to do when diet
and blood measurements do and don’t align. IFPRI.
https://www.ifpri.org/blog/micronutrient-status-dr-congo-what-do-when-diet-and-blood-
measurements-do-and-dont-align

MOST USAID Micronutrient Program. (2004). A Strategic Approach to Anemia Control
Programs. https://pdf.usaid.gov/pdf_docs/Pnadc593.pdf.

Moumin ID, N. A., Donahue Angel, M., Karakochuk, C. D., Michaux ID, K. D., Moursi, M.,
Amé wono Ayassou Sawadogo, K., Foley, J., Hawes, M. D., Whitfield, K. C.,
Tugirimana, P. L., Bahizire, E., Akilimali ID, P. Z., Boy, E., Sullivan, T. R., & Green, T.
J. (2020). Micronutrient intake and prevalence of micronutrient inadequacy among
women (15-49 y) and children (6-59 mo) in South Kivu and Kongo Central, Democratic

20



Republic of the Congo (DRC). PLoS ONE, 15(6), 1-16.
https://doi.org/10.1371/journal.pone.0223393

Mulumba, J. L. (2023). Multi-sectoral Nutrition Program Combats Violence Against Women and
Children in the DRC. HarvestPlus. https://www.harvestplus.org/multi-sectoral-nutrition-
program-combats-violence-against-women-and-children-in-the-drc/

Ngnie-Teta, I., Kuate-Defo, B., & Receveur, O. (2009). Multilevel modelling of
sociodemographic predictors of various levels of anaemia among women in Mali. Public
Health Nutrition, 12(9), 1462-1469. https://doi.org/10.1017/S1368980008004400

NHLBI. (2022). Anemia - Iron-Deficiency Anemia.
https://www.nhlbi.nih.gov/health/anemia/iron-deficiency-anemia

NHS Inform. (2023). Iron deficiency anaemia - Ilinesses & conditions.
https://www.nhsinform.scot/ilInesses-and-conditions/nutritional/iron-deficiency-anaemia

Nwaba, A., Su, M., Rajamanickam, V., Mezu-Nnabue, K., Ubani, U., Ikonne, E. U., & Mezu-
Ndubuisi, O. (2022). Community Preventive Health Education Intervention for Pediatric
Iron-Deficiency Anemia in Rural Southeast Nigeria. Annals of Global Health, 88(1),
105-106. https://doi.org/10.5334/AOGH.3625/METRICS/

Pasricha, S. R., Tye-Din, J., Muckenthaler, M. U., & Swinkels, D. W. (2021). Iron deficiency.
The Lancet, 397(10270), 233-248. https://doi.org/10.1016/S0140-6736(20)32594-0

PHNI Project. (2003). Anemia Prevention and Control: What Works.
https://pdf.usaid.gov/pdf_docs/Pnacu945.pdf

Sun, J., Wu, H., Zhao, M., Magnussen, C. G., & Xi, B. (2021). Prevalence and changes of
anemia among young children and women in 47 low-and middle-income countries, 2000-
2018. EClinicalMedicine, 41, 1-9. https://doi.org/10.1016/j.eclinm.2021.101136

Tata, C. Y., Ickowitz, A., Powell, B., & Colecraft, E. K. (2019). Dietary intake, forest foods, and
anemia in Southwest Cameroon. PLoS One, 14(4), 1-18.
https://doi.org/10.1371/JOURNAL.PONE.0215281

The World Bank. (2004). Anemia.
http://web.worldbank.org/archive/website01213/WEB/0__CO-50.HTM

Toro-Jarrin, M. A., Ponce-Jaramillo, I. E., & Giiemes-Castorena, D. (2016). Methodology for the
of building process integration of Business Model Canvas and Technological Roadmap.
Technological Forecasting and Social Change, 110, 213-225.
https://doi.org/10.1016/J. TECHFORE.2016.01.009

United Nations Population Fund. (2021). UNFPA Congo. Retrieved April 19, 2023, from
https://www.unfpa.org/data/transparency-portal/unfpa-congo

21



UNICEF. (1999). Prevention and Control of Iron Deficiency Anaemia in Women and Children.

USAID. (2004). Education: Democratic Republic of the Congo.
https://www.usaid.gov/democratic-republic-congo/education

USAID. (2008). DRC National Anemia Profile. https://www.spring-
nutrition.org/sites/default/files/publications/anemia-profiles/spring_nap_drc.pdf

USAID. (2018). Democratic Republic of the Congo: Nutrition Profile. https://2017-
2020.usaid.gov/sites/default/files/documents/1864/DRC-Nutrition-Profile-Mar2018-
508.pdf

USAID. (2018). Evaluation of the Impact of the Scale-up of Malaria Control Interventions on
All-Cause Mortality in Children under Five Years of Age in Democratic Republic of
Congo (DRC), 2005-2015: DRC Impact Evaluation Group.

USAID. (2022). National Nutrition Survey Shows Concerning Levels Of Anemia And Iron
Deficiency Among Children And Women In Kyrgyzstan. https://www.usaid.gov/kyrgyz-
republic/press-releases/nov-3-2022-national-nutrition-survey-shows-concerning-levels

USAID. (2023). Global Health. https://www.usaid.gov/democratic-republic-congo/global-health

World Health Organization. (2008). Worldwide prevalence of anaemia 1993-2005: WHO global
database on anaemia.

World Health Organization. (2023). Anaemia. https://www.who.int/health-
topics/anaemia#tab=tab 1

World Health Organization. (2023). Anaemia in women and children.
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children

Zegeye, B., Anyiam, F. E., Ahinkorah, B. O., Ameyaw, E. K., Budu, E., Seidu, A. A., & Yaya,
S. (2021). Prevalence of anemia and its associated factors among married women in 19
sub-Saharan African countries. Archives of Public Health, 79(1), 1-12.
https://doi.org/10.1186/S13690-021-00733-X/TABLES/4

22



