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RESUME

Background. Anemia is one of the most common nutritional deficiency disorders in the
world. Objective. This study objectively evaluated the effect of nutritional education on the
health status of children aged 6-59 months with moderate anemia. Material and methods. A
total of 105 mother-child couples were worked on and were divided into two groups: group
A received iron supplements and nutritional education, while group B received only iron
supplements. Nutritional education was carried out based on responses given from a
questionnaire. Data on biological (hemoglobin) and anthropometric (weight) parameters
were collected before and after nutritional education. Results. The most affected age group
was children between 13-24 months (41%). Males were more affected (56.2%). It was
observed in the course of the study that malaria had a significant effect on anemia, with 60%
of the total population suffering from malaria. Additionally, there was a significant change
in group A in weight (P = 0.001) and hemoglobin (P= 0.045) after nutritional education. For
group B, the change was not as significant as that of group A. Conclusion. Nutritional
education in our series helped improve hemoglobin levels and weight in moderately anemic
children. It should be considered an important element in the prevention and management
of anemia.

ABSTRACT

Contexte. L'anémie est I'une des carences nutritionnelles les plus répandues dans le monde.
Objectif. Cette étude a évalué I'effet de I'éducation nutritionnelle sur I'état de santé d'enfants
agés de 6 a 59 mois atteints d'anémie modérée. Matériel et méthodes. Un total de 105
couples mére-enfant ont été inclus dans I'étude et répartis en deux groupes : le groupe A a
recu des suppléments de fer et une éducation nutritionnelle, tandis que le groupe B n'a recu
que des suppléments de fer. L'éducation nutritionnelle a été dispensée en fonction des
réponses données a un questionnaire. Des données sur les paramétres biologiques
(hémoglobine) et anthropométriques (poids) ont été recueillies avant et apres I'éducation
nutritionnelle. Résultats. La tranche d'age la plus touchée était celle des enfants de 13 a 24
mois (41 %). Les garcons étaient plus touchés (56,2 %). Au cours de I'étude, il a été observé
que le paludisme avait un effet significatif sur I'anémie, 60 % de la population totale étant
atteinte de paludisme. De plus, un changement significatif a été observé dans le groupe A
en ce qui concerne le poids (P = 0,001) et I'hnémoglobine (P = 0,045) aprés I'éducation
nutritionnelle. Pour le groupe B, le changement n'était pas aussi significatif que pour le
groupe A. Conclusion. Dans notre série, I'éducation nutritionnelle a contribué a améliorer
les taux d'hémoglobine et le poids des enfants atteints d'anémie modérée. Elle devrait étre
considérée comme un élément important de la prévention et la prise ne charge de I’anémie.

INTRODUCTION

Iron deficiency is thought to be the most common cause
of anemia globally, but other nutritional deficiencies,
including folate, vitamin B12 and vitamin A, acute and
chronic inflammation, parasitic infections, and inherited
or acquired disorders that affect hemoglobin synthesis, red
blood cell production or red blood cell survival, can also
cause anemia [1]. Anemia can be classified into three
main groups: mild anemia, that is, hemoglobin levels of
12 or 11 g/dl; moderate anemia, from 7-11 g/dl; and severe
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anemia, hemoglobin levels less than 7 g/dl [2,3]. Mild
microcytic anemia may be treated presumptively with oral
iron therapy in children six to 36 months of age who have
risk factors for iron deficiency anemia [4]. Anemia is one
of the most common nutritional deficiency disorders in the
world, with an estimated prevalence of over 42.6% [5]. It
is most common in low- and middle-income countries,
with Southeast Asia and Sub-Saharan Africa being the
most affected [6]. It can occur at all stages of the human
life cycle but is more prevalent in pregnant women and
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HIGHLIGHTS
What is already known on this topic
Child anemia is still frequent despite the availability of iron
supplements and iron-rich food in Africa.
What question this study addressed
To assess the effect of nutritional education on hemoglobin
level in children with moderate anemia.
What this study adds to our knowledge
Nutritional education in our series helped improve
hemoglobin levels and weight in moderately anemic
children.
How this is relevant to practice, policy or further
research.
Nutritional education should be considered an important
element in the prevention and management of anemia.

children less than 5 years old [7].
The reduction of anemia is a key priority of
the World Health Assembly Global Nutrition
Targets for 2025 [8]. However, the prevalence is still
high. In Cameroon, the prevalence of anemia among
children under five years of age is 57% [9]. Although the
prescription of iron supplements was systematic at every
discharge for anemic children and there was an abundance
of iron-rich food in the region that greatly increased
hemoglobin levels, the level of anemic children was still
high. Due to this paradox, there is the need to search for a
suitable remedy to overcome the high anemic prevalence.
Hence, the general objective of this study is to increase the
level of hemoglobin in children with moderate anemia
through nutritional education on the importance and
application of iron-rich food.

MATERIAL AND METHODS

This is an observational prospective study carried out in
Cameroon at the regional hospital of Ngaoundere at the
Pediatric Service within the period of 5 months from
October to the month of February 2022, on children with
moderate anemia.

The target population was children from 6-59 months who
were suffering from moderate anemia. In the two groups
the inclusion criteria were children with moderate anemia
and children whose parents provided consent for the
study. The exclusion criteria were children suffering from
sickle cell anemia, children who received blood
transfusion within the study period and people who lived
out of town. Our sample size will be calculated using
Lorent’s formula Therefore 88 patients was the estimated
number of children to be sampled for the study.

Patients were sampled, and these children were divided
into two groups: group A included children who received
iron supplements and nutritional counseling, while group
B included children who received only iron supplements.
In both groups, the data were collected using the results of
their hemoglobin level in the medical booklet. The
software SPHINX was used to produce the questionnaire,
which was made up of four main parts: identification of
the child; sociodemographic and socioeconomic
characteristics of the children, that is, age and sex; and the
mother’s marital status, level of education, profession,
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marital regime and religion. Biological parameters
(hemoglobin level, Hiv test, malaria infection) and
anthropometric measures of the child: Weight and height
before and after were taken. Sampling during the study
was done as follows: After an accord from the parents, the
objectives of this study were explained to them in a
language they could understand best, and they were
assured of the confidentiality concerning the answers
obtained. This study was carried out on the mother and
child couple, and a questionnaire was used to identify the
child and the mother. The medical booklet of these
children was collected, and from the results of the full
blood count test, the hemoglobin level of the children was
verified. If the hemoglobin level was between 7 and 11
g/dl, then the child’s parents were called for nutritional
counseling. The counseling was done individually. First,
the parents were asked the kind of food they usually gave
to their child, and then they were advised on the
importance of local iron-rich foods and their possible
effect on the hemoglobin level of the child. Images were
used to show the kind of food and to make sure they knew
the kind of food. They were also given counseling on the
hygienic measures to be taken to avoid worm infections
and mosquito bites in order to avoid malaria. At the end
of the counseling, the parents were asked to summarize
what was said to be sure they completely understood.
After counseling the parents on what to give their children
information was collected from them in order to bring out
sociodemographic characteristics of the parents. Twice
monthly, these parents were called in order to determine
if they were still respecting the advice that was given and
to remind them of the importance of the counseling on the
blood level of their child. After three months, these
parents were called back, and a hemoglobin test was
carried out on these children to determine whether the
hemoglobin level of these children had changed.
Additionally, the weight of these children was taken to see
if the counseling also had an effect on the weight of the
child.

After obtaining all the information and results above all
data was collected and recorded using a questionnaire and
transferred to the Statistical Package for Social Sciences
software, SPSS (Version 20.0). Pearson’s Chi square or
Fisher's exact tests was used to compare categorical
variables. We considered p values <0.05 as statistically
significant.

Ethical considerations

After the research agreement was granted by the
University of Ngaoundéré, the Regional Hospital, through
its ethics committee, gave authorization for data collection
after the participant's informed consent. This
authorization ~ was  registered  under  number
1714/L/IRA/DRSP/HR/NGD.

RESULTS

Presentation of the study population

A total of 105 patients were sampled. These children were
divided into two groups: group A consisted of children
who received iron supplements and nutritional
counseling, and this group was made up of 53 patients,
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while group B consisted of children who received only
iron supplements and was made up of 52 patients. The
most affected age group was children between 13-24
months (41%), and the least affected age group was 6-9
months (9.5%). Males were more affected (56.2%),
married mothers had more anemic children (84.8%), more
housewives were represented (58.1%), and Muslims were
the majority (56.2%) in terms of religion. The relationship
between educational level and anemia showed that parents
of children with anemia increase with decreasing levels of
education, with parents who have not gone to school
(39%) and those who have attained only primary school
(34%) having the highest proportion of anemic cases,
while the least represented were those with a superior
level of education (5.7%).

Diseases encountered during the study

Approximately 63.8% of the children in this study had
malaria, followed by 42.9% who had sepsis and 8.6% who
had intestinal parasite infections (Table 1).

Frequency of food group consumption

From the results, 88.5% of anemic children consume
cereals as the main food. Vegetable consumption was
64.3%. Although the locality is rich in vegetables that
have a high iron content, such as amaranth (green leaves)
and H. sabdariffa (folere) hucklebery plants, they cook
some of them with limestone, which reduces the
nutritional content of the plant, including the iron content.
Once more, tubers (3%) are among the food groups that
are least consumed. They are not a part of their cultural
diet, but because they are peeled before cooking, less iron
and other nutrients are present. As a result, their
consumption has no impact on hemoglobin levels. Fruit
consumption is 21% because parents want to buy a lot and
keep it at home without proper storage. As a result, they
find it time-consuming and stressful to buy fruits every
day, so they only do so occasionally when they have the
opportunity. Meat, fish and egg consumption was 25%.
These mothers believe that parts of cows, such as the liver
and intestines, are not good for children, so they never
cook them, while the liver is highly rich in iron and folate,
which greatly increase hemoglobin levels. Additionally,

some of these food items are slightly expensive, and some
of these parents are not financially stable enough to afford
these iron-rich foods.

Weight variation before and after nutrition education
In group A, there was a significant increase in the weight
of the children (p value = 0.001), with a peak increase in
the weight range of 14-15.9 kg. In Group B, there was no
significant weight difference (p value = 0.33), except for
the weight range from 9-11.9 kg, which means that there
was weight loss in the children of Group B.

Hemoglobin level before and after nutrition

education

There was a significant increase in the level of
hemoglobin in group A (p value = 0.001), with a
percentage of 26.4% for children with hemoglobin levels
between 10-11.9 g/dl to a percentage of 51% and from 0%
for children with hemoglobin levels from 12-14.0 g/dl to
40%. The percentage of children who had a very low
hemoglobin level decreased from 73.6% to 8.5%. In group
B, there was an increase in the hemoglobin level, which
was not as significant as that observed in group A (p value
= 0.018). For hemoglobin levels from 10-11.9 g/dI, there
was an increase from 38% to 59%, and for 12-14.0 g/dl, it
was from 0-2%, while there was a decrease in the
percentage of children with hemoglobin of 7-9.9 g/dl from
61-38%, which can be explained by the fact that the
children from this group did not receive nutrition
education but received iron supplements (Table 2).

DISCUSSION

The sociodemographic and socioeconomic characteristics
of children, that is, age and sex, were taken. For the
mothers, their marital status, level of education,
profession, marital regime and religion were taken to
prove that sociodemographic characteristics have an
effect on the anemia state [10,11]. These characteristics
have an influence on the lifestyle of the parents and
children, as such will influence their food or nutrient
consumption and health status in general [12].

Table 1: Diseases associated with moderate anemia

Variables Groupe A Groupe B p value
(N=53) (N=52)
Malaria Negative 23 43.40 15 28.80 0.089
Positive 30 56.60 37 71.20
Sepsis Yes 22 41.50 23 44.20 0.466
No 31 58.50 29 55.80
intestinal parasite infections Yes 6 11.30 3 5.80 0.393
No 47 88.70 47 90.40
Table 2: Influence of nutritional education on weight and evolution of anemia
Parameter Groups Before After Difference P value
(Before-After)
Weight A 11.61+0.59 13.35+0.65 1.74 P=0.001
B 13.19+ 0.61 13.36+ 0.58 0.17 P=10.33
Hemoglobin level A 8.54+0.19 10.83+0.21 2.29 P=0.001
B 8.73+0.16 9.88+0.13 1.15 P=0.001
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There were more children in the age range of 13-24
months. while the children from 6-9 months were least
represented with a percentage of 5%. This could be
explained by the fact that children between 6-9 months of
age still use and depend or obtain their iron from their
mothers and as such do not so much depend on iron
sources from food, whereas children from the age range
of 13-24 months are already out of stock of the iron
obtained from the mother and depend on iron from iron-
rich food [13]. It is worth noting that 60% of the total
population was male. The dominance of males over
females could be explained by the fact that biologically,
children of the male sex benefit from passive immunity
(issued from the mother), which is lower than that of
children of the female sex, which therefore makes them
vulnerable to different infectious diseases in general [14].
There are some diseases that have been proven to have an
effect on the hemoglobin level of people infected. This is
generally because they can cause the destruction of red
blood cells or reduce the level of iron content or iron-rich
food consumption. In this view, a number of diseases were
encountered, such as malaria, sepsis and parasitic
infections, and their effect on anemia [15]. In our study,
few patients with anemia (8.6%) had a parasitic infection,
which may be because his study was based only on
patients with hookworm parasites, while this study was
not based on just one parasite. The feeding habit of
children, starting from complementary feeding to even the
culinary techniques performed on iron-rich food, reduces
the level of iron in food. Additionally, there is a lack of
knowledge on the nutritional values of foodstuffs, for
example, not knowing that the combination of some food
substances will either cause an increase in the
bioavailability of iron or cause a reduction in iron
bioavailability [16]. Such will either increase or decrease
the iron content in the children; thus, it will have an effect
on the hemoglobin level. The feeding habits of our study
show that the amount of iron-rich food consumed per
week has an effect on the hemoglobin level and hence
anemia.

From the results, 88.5% of anemic children consume
cereals as the main food, whereas cereals have low iron
content, and some even contain antinutrients, which
reduces the bioavailability of iron in them. Additionally,
the treatment used on these cereals reduces their
nutritional content; for example, maize, which is one of
the most abundant cereals in the locality, is first removed,
which is the part of the maize that contains most of the
nutrients, including iron. Moreso, they generally prefer
white maize to yellow maize, while yellow maize is richer
nutritionally than white maize[17]. Another reason why
cereal consumption is high is because of the culture of the
locality. These cereals are always found in their daily food
consumption coupled with the fact that cereals such as
maize, refined rice (the brand that contains most of the
nutrients is removed) and millet are very abundant and
easily affordable.

Weight variation can only occur in an individual
depending on what and when the individual consumes, the
kind of food, and the quantity and quality of the food. It is
observed that there is a significant increase in the weight
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of the children (p value = 0.001) with a pick increase in
the weight range of 14-15.9 kg. This can be explained by
the fact that since this group received nutrition education
and the food they were advised to consume was
moderately high in the amount of kilocalories, they were
also advised to consume some food items that were not
only rich in iron but also in some nutrients, such as
vitamins, which stimulate appetite and not only had an
effect on the hemoglobin level of the children but also had
an effect on the weight of the children. There was weight
loss in the children of group B. The fact that this group of
children did not receive nutrition education and probably
continued eating the way they did coupled with the fact
that they were suffering from one infection or the other,
which comes with loss of appetite, such as a reduction in
the quantity of food consumption and an increase in
metabolism in the body, would therefore lead to loss of
weight.

Hemoglobin levels in an individual can vary depending on
infections or nutritional deficiencies. Therefore, disease
prevention and consumption of adequate food can be a
source of anemia prevention [18]. For the hemoglobin
level, there was a significant difference (p=0,001)
between the hemoglobin levels, with an average
hemoglobin level of 8,54+0,19 before and 10,83+0,21
after the study, with a difference of 2.29 for those of group
A. The fact that this group of children are those who,
coupled with the fact that they received an iron
supplement, also received nutrition education on iron-rich
foods and other foodstuffs, which increased the
bioavailability of nonheme iron, greatly increased their
hemoglobin level. For group B, there was a significant
change (p=0,001), with an average hemoglobin level of
8,73+0,16 before and 9,88+0,13 after, with a difference of
1.15. Comparing the two groups of the study, it is seen
that there is a highly significant change of p value less than
0.001 between the two groups after nutrition education,
with an average weight of 13,35+ 0,65 for group A and
13,19+ 0,60 for group B, which is a difference of 0.16.
There was also a highly significant change (P= 0,001),
with an average hemoglobin level of 10,79+18,01 for
group A and an average hemoglobin level of 9,86+4,90
for group B, representing a difference of 0.93. This
significant change or increase in the hemoglobin and
weight of the children after the study, especially in group
A, is simply because this group, coupled with the iron
supplements they received, also received nutrition
education and even advice on good hygiene and how to
prevent some infections that affect the hemoglobin level
of children. This result is consistent with that of several
authors who have shown the positive influence of
nutritional education in the management of anemia. [19,
20]. According to Suter, the use of evidence-based
principles of learning can contribute to the empowerment
of patients as they adopt self-management skills aligned
with healthy behaviors [21].

CONCLUSION

Nutritional education in our series helped improve
hemoglobin levels and weight in moderately anemic
children. It should be considered an important element in
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the prevention and management of anemia. Education
provide an opportunity to develop strategies to control the
various factors associated with anemia and to improve the
nutritional status of children. Nutrition education should
regularly be carried out in our communities. All this
should increase the awareness of mothers on the
importance of nutrients and the kind of nutrients they can
find in particular foods. The hemoglobin level of all the
children admitted to hospitals should be taken to prevent
or fight against anemia. Promote education of mothers and
young girls on the importance of good nutritional
practices through sensitization campaigns. Teach the
mothers the importance of hygiene of the environment
where they live and the food they eat. The problem of
Africa in terms of nutrition is not always a problem of lack
or poverty but a problem of basic knowledge.
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