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ABSTRACT

Background: Anemia is defined as having a reduced red blood cell volume or hemoglobin concentration below
the normal level. Anemia and micronutrient deficiencies can be made worse by intestinal helminth and hookworm
infections, which can cause gastrointestinal blood loss, depletion of iron stores and inhibition of erythropoietin.
Consequently, anemia and micronutrient deficiencies are made worse by the malabsorption and appetite
suppression. Objectives: Is to identify the most common type of anemia among malnourished children, moreover;
to assess the degree of anemia in relation to severity of malnutrition. And to illustrate the causes of anemia in
malnourished children. Methods: A cross section study was conducted, from January 2023 to the end of
December 2023. The study involved one hundred sixteen babies (seventy-four males and forty-two females) from
different residence, they were interviewed at Ibn-Sena Teaching Hospital. The questionnaire includes four parts;
part one for socio-demographic data. Part two for feeding pattern. Part three for severity of anemia. And part four
for complications faced patients with nutritional anemia. Results: Among 116 children enrolled in this study, the
total number of breastfed malnourished babies were 49 (42.3%) subjects, bottle feeding malnourished babies were
43 (37%) subjects and mixed feeding malnourished babies were 24 (20.7%). It had been found that normochromic
normocytic anemia was found to have the highest percentage among the type of anemia in all malnourished
babies. Regardless of feeding pattern the difference was statistically not significant, (p Value =0.254). The study
found that mild anemia was the commonest type of anemia found within the study participants (66.3%). Among
breast fed malnourished anemic babies, the study showed that malnourished anemic breast-fed babies in whom the
time of added food at less than 6 months was attributed to only (12.2%), and at 7-9 months account for (26.5%),
and after 9 months (61.3%) of patients. While in bottle fed malnourished anemic babies in whom the time of
added food at less than 6 months account for (41.8%), and at 7-9 months account for (37.3%), and after 9 months
(20.9%). Anemic malnourished children found in this study, (47.4%) were aged less than 1 year and (52.6%) were
aged more than 1 year. Moreover; hypochromic microcytic anemia was found more commonly among children
aged less than 1 year versus among those aged more than 1 year it was hypochromic microcytic with statistically
significant difference (P value = 0.007). Conclusion: Anemia and malnutrition can occur with all patterns of
feeding and this can be attributed to a number of factors like delayed added food, little or unsatisfactory food
intake, severe and repeated infections, or combination of all above factors. Improved house hold food security,
protecting children through improved food quality and safety, preventing specific micronutrient deficiencies,
promoting breast feeding in the first 6 months of life and enhance fruit, vegetables and high iron containing diet at
6 months of age. Can be beneficial for preventing nutritional anemia in children.
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1- INTRODUCTION level.'¥  Anemia is a major concern worldwide,
Anemia is defined as having a reduced red blood cell particularly in developing countries, although it is far
volume or hemoglobin concentration below the normal from nonexistent in wealthy countries.®*! Anemia is a
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disorder, similar to fever, with several probable causes
and clinical manifestations.”! Anemia can be caused by
dietary deficiencies, inherited genetic defects, drug
adverse effects, or chronic disease. It can occur due to
blood loss, internal bleeding, hemolysis of red blood
cells, or inadequate production of red blood cell.®® The
disease, whether mild or severe, may be transitory or
long-term, and it can appear in various ways.® The three
most common kinds of anemia are iron deficiency
anemia, chronic illness anemia, and megaloblastic
anemia caused by a lack of vitamin B12, folate, or
both.!*"!

Anemia affects around 1.62 billion people worldwide.*!
In 2025, the global prevalence of anemia in children
aged 6-59 months is estimated to be around 40%.M This
means that this age group are under significant health
challenges. Anemia in childrenis usually linked to
factors such as low socioeconomic status, big family
size, illiterate families, and ignorance.*®! Anemia and
micronutrient deficiencies can be made worse by
intestinal helminth and hookworm infections, which can
cause gastrointestinal blood loss, depletion of iron stores
and inhibition of erythropoietin.™*4 Consequently, anemia
and micronutrient deficiencies are made worse by the
malabsorption and appetite suppression.*®  Children
with anemia mostly have poor mental performance,
decreased immunity, and having the potential death from
anemic heart failure.*®

This study aimed to identify the most common type of
anemia among malnourished children, moreover; to
assess the degree of anemia in relation to severity of
malnutrition. And to illustrate the causes of anemia in
malnourished children.

2-PATIENTS AND METHODS

After obtaining ethical approval from the ethical
committee of Nineveh Health directorate. A cross section
study was conducted, from January 2023 to the end of
December 2023.

The study involved one hundred sixteen babies (seventy-
four males and forty-two females) from different
residence, they were interviewed at Ibn-Sena Teaching
Hospital.

A questionnaire form was designed to collect a specific
information about all the infants included in this study.
The following information were obtained from their
mothers as age, sex, feeding pattern (breast, bottle or
mixed), the type and age of child at time of added food
(€6 months, 7-9 months, and >9 months), the
accompanying symptoms as vomiting, diarrhea, cough,
shortness of breath, past medical history, past surgical
history, the job of the mothers, educational status of the
mothers, and socio economic status of the family. All
children were examined properly including weight-age
and designed as mildly, moderately or severely
malnourished according to -2SD, -3SD and -4SD
respectively and all of them were anemic with variable
degree of anemia (mild-moderate or severe). The
symptoms and signs of anemia like irritability, apathy,
tiredness, fatigue, muscle weakness lack of
concentration, palpitation, pallor, jaundice, glossitis,
angular  stomatitis, spoon  nail,  pigmentation,
hepatosplenomegaly, and systolic flow murmur were
documented. The investigations done for them included;
complete blood count and blood film, and anemia was
diagnosed when the hemoglobin level is less than 10
gm/dl. Additionally; general stool examination and
general urine were done for all of the patients.
Furthermore; bone marrow examination was done for
suspected case of malignancy to exclude malignancy as
lymphoma and leukemia. Hemoglobin electrophoresis
was done for all patients with hypochromic microcytic
anemia to exclude thalassemia. The results were
analyzed by using T-test to find P-value where it is
significant if it was less than 0.05.

3. RESULTS

Among 116 children enrolled in this study, the total
number of breastfed malnourished babies were 49
(42.3%) subjects, bottle feeding malnourished babies
were 43 (37%) subjects and mixed feeding malnourished
babies were 24 (20.7%). It had been found that
normochromic normocytic anemia was found to have the
highest percentage among the type of anemia in all
malnourished babies. Regardless of feeding pattern the
difference was statistically not significant, (p Value
=0.254). As shown in table 3.1.

Table 3.1: Distribution of children with anemia according to their feeding pattern.

Feeding pattern Types of anemia
Normochromic Hypochromic . .
Type Number Percent normocytic, microcytic, Dll\rlnorg/hlc, AT
No. (%) No. (%) 2 ()
Breast feeding 49 42.3% 38 77.5% 6 12.3% 5 10.2%
Bottle feeding 43 37% 36 83.7% 7 16.7% 0.254
Mixed feeding 24 20.7% 17 70.8% 5 20.8% 2 8.3% '
Total number 116 91 78.5% 18 15.5% 7 6%

Figure 3.1 shows distribution of anemia among patients
with malnutrition according to their severity. It’s evident

that mild anemia was the commonest type of anemia
found within the study participants.
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Figure 3.1: Distribution of anemia according to their severity

A Mid B Moderate

Table 3.3 shows that there is a relation between
prolonged breast feeding and malnutrition in comparison

Table 3.2: Distribution of children with anemia according to time of added food.

8 (6.8%)

OSever

to bottle fed malnourished babies who get malnutrition at

earlier time.

Time of added food

Types of feeding Less than 6 months,

number (%)

Seven-night months,
number (%)

More than 9 months,
number (%)

Breast feeding 6 (12.2%) 13 (26.5%) 30 (61.3 %)
Bottle feeding 18 (41.8%) 16 (37.3%) 9 (20.9)
Mixed feeding 24 (100%)
Table 3.3 illustrates that bottle-fed children were more
frequently prone to diarrhea. Other complications were
less frequently seen within the study participants.
Table 3.3: Distribution of children with anemia according to their complications.
Disease Type of feeding Total
Breast feeding Bottle feeding Mixed feeding number
Diarrhea 39 (79.6%) 40 (93.01%) 22 (91.68%) 101 (87.2%)
Urinary tract infection 4 (8.16%) 3 (6.99%) 1 (4.16%) 8 (6.8%)
Heart failure 3 (6.12%) 3 (2.6%)
Meningitis 2 (4.08%) 1 (4.16%) 3 (2.6%)
Malignancy 1 (2.04%) 1 (0.8%)
Total number 49 43 24 116

Table 3.4 shows comparison between children aged less
than 1 year and those of more than 1 year according to
their types of anemia. Most of malnourished babies with
normochromic normocytic anemia were found to be
under 1 years of age and this was statistically significant
(P-Value =0.007).
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Table 3.4: Comparison between children with anemia according to their age.

Normochromic Hypochromic . .
Total . ) . Dimorphic,
Age number normocytic, microcytic, No. (%) P-Value
No. (%) No. (%) '
Less than 1 year 55 (47.4%) 50 (91%) 3 (5.4%) 2 (3.6%) 0.007
More than 1 year 61 (52.6%) 41 (67.2%) 15 (24.5%) 5 (8.3%) '

4. DISCUSSION

In this study, normochromic normocytic anemia was
found to be the commonest type of anemia within all of
feeding types. While normochromic normocytic anemia
can occur in children, it is not often the most frequent
type of anemia across all feeding patterns. Globally; iron
deficiency anemia, which can be microcytic
hypochromic anemia, is the more prevalent diagnosis.
While iron deficiency can initially present as normocytic,
it can progress to microcytic hypochromic anemia if left
untreated."!” Anyhow, these findings might attribute to
many causes as, mixed deficiencies including
multivitamin ~ and  mineral, infections, erythroid
hypoplasia and adaptation to lower metabolic oxygen
requirement.*?]

Furthermore, the majority of nutritional anemia found in
this study, was mild-moderate (6-10 g/dl). This range
generally defines mild anemia as 10 g/dL to the lower
limit of normal, and moderate anemia as 8 g/dL to 10
g/dL. Comparable results were obtained from Getayeneh

An[te]hunegn Tesema et al.'' and Abdu Hailu Shibesh et
al.®

Malnutrition could be seen among breast fed babies and
this might be attributed to various factors, like delay
added food, little or unsatisfactory food intake, the
former was the most important factor in the causation of
protein energy malnutrition. Among breast fed
malnourished anemic babies, the study showed that
malnourished anemic breast-fed babies in whom the time
of added food at less than 6 months was attributed to
only (12.2%), and at 7-9 months account for (26.5%),
and after 9 months (61.3%) of patients and this also was
found by Hikmah Maulidya et al.”! While in bottle fed
malnourished anemic babies in whom the time of added
food at less than 6 months account for (41.8%), and at 7-
9 months account for (37.3%), and after 9 months
(20.9%), this might be attributed to various factors as
unhygienic food, unsafe water, inappropriate care and
feeding practice, diseases especially diarrhea which was
more frequent in bottle fed malnourished anemic babies.
Consistent results found in Malakeh Z. Malak et al study
findings.*?

Regarding the complications faced malnourished anemic
patients. The study found diarrhea and urinary tract
infection are the commonest infection occurred among
such patients. As malnutrition weakens the immune
system, making individuals more susceptible to various
infections, including those affecting the digestive and
urinary tracts. Moreover; diarrhea and urinary tract
infection can further exacerbate malnutrition by

interfering with nutrient absorption and potentially
leading to dehydration, Ushani Jayamanna et al found
similar findings.™

Anemic malnourished children found in this study,
(47.4%) were aged less than 1 year and (52.6%) were
aged more than 1 year. Moreover; hypochromic
microcytic anemia was found more commonly among
children aged less than 1 year as the nutritional (iron
deficiency) anemia was at early stage and then after 1
year it was hypochromic microcytic when the anemia
(iron deficiency) become more advanced, this is nearly
similar to what found by Abebe Sorsa.[*!

5. CONCLUSION

According to the study findings; anemia is common in
protein energy malnutrition and it was of mild to
moderate degree. Anemia and malnutrition can occur
with all patterns of feeding and this can be attributed to a
number of factors like delayed added food, little or
unsatisfactory food intake, severe and repeated
infections, or combination of all above factors. Diarrhea
is the main cause of malnutrition and anemia especially
in bottle fed babies. Improved house hold food security,
protecting children through improved food quality and
safety, preventing specific micronutrient deficiencies,
promoting breast feeding in the first 6 months of life and
enhance fruit, vegetables and high iron containing diet at
6 months of age. Can be beneficial for preventing
nutritional anemia in children.
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