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ABSTRACT

Anemia remains a significant public health concern among children under five years of age worldwide, particularly in low-
resource settings. This study aimed to investigate the prevalence and associated factors of anemia among children admitted
to the pediatric ward of Hoima Regional Referral Hospital in Western Uganda. A cross-sectional study was conducted,
involving demographic data collection, clinical history, and hematological parameters analysis. The prevalence of anemia
was determined based on World Health Organization criteria for hemoglobin levels, with factors such as nutritional status,
socioeconomic status, and comorbidities explored through statistical analysis. Results revealed a concerning prevalence of
anemia among pediatric ward children, with 70% found to be anemic. Factors such as malnutrition, low socioeconomic
status, and presence of comorbidities were significantly associated with an increased risk of anemia. These findings
underscore the importance of comprehensive strategies targeting the prevention and management of anemia in pediatric
populations, particularly among those hospitalized.
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INTRODUCTION

Defined broadly as a condition associated with lower-than-normal hemoglobin concentration, anemia impairs the
circulation of oxygen in the blood, which in turn has detrimental effects on suboptimal child growth, impaired learning,
and reduced work productivity and income earning during adulthood [17. For children between 6 and 59 months
(generally referred to as under-fives), the threshold Hb level for being nonanemic is 11.0 grams per deciliter. Anemia
diagnosis is classified as mild (Hb=10.0-10, moderate (Hb=7.0-9.9 g/dl), severe (Hb<7.0g/dl), and normal (Hb>11.0 g/dl)
Hb level concentration for children aged 6 to 59 months [1, 27. Approximately 50%of anemia cases are due to iron
deficiency, though the proportion varies among population groups and in different areas, according to the prevailing local
conditions [87. Globally, it is estimated that above two billion people are affected by anemia. In Latin America, the
proportion of the population suffering from anemia by the end of the past decade was estimated to reach more than 100
million (nearly 20% of the total) and this included 22 million children less than 5 years, [4, 57. In China in 2012, 28.2 and
20.5% of children 6—-12 and 13—24months of age, respectively, had anemia [67. Iron deficiency affects a significant part,
and often a majority, of the population in nearly every country in the world [77]. In 2012, the World Health Assembly
Resolution 65.6 endorsed Comprehensive implementation plan on maternal, infant and young child nutrition, which
specified six global nutrition targets for 2025 [87].

More than 100 million African children are thought to be anemic and community-based estimates of anemia prevalence in
children in settings where malaria is endemic range between 49% and 76%. Anemia is one of the largest killers of children
admitted to hospital in sub- Saharan Africa [9, 107]. The consequences, in terms of years of life lost, of such a high level of
aneamia are hard to quantify, although the burden of malaria related anaemia is estimated at 000—974 000 deaths per year
in children under 5 years of age [9, 117. In Ghana, the prevalence for anemia among children aged 6 to 59 months in the
year 2014, according to Ghana Demographic and Health Survey TGDHS, (2014) report, was 66%, with the Volta Region’s
rate superseding the national prevalence rate (69.9%). In East Africa, anemia continues to be a serious public health
problem, especially among children under 5 years of age and recent estimates from countries such as Tanzania and Kenya
range from 20% - 56% in rural and urban areas [9, 127]. According to the Tanzania Demographic and Health Survey 2015
(TDHS), 58% of children under the age of 5 years in Tanzania were anemic. A recent study in Mwanza, Tanzania reported
a prevalence rate of anemia at 77.2% (with mild, moderate, and severe anemia being reported in 16.5%, 33%, and 27.7%,
respectively) [137].

Similarly, in Uganda, it is estimated that up to (53%) of children under 5 years of age are anemic [14, 157. Furthermore,
in Uganda, four out of 10 children below 5 years of age or (28%) suffer from underweight and (6%) suffer from acute
malnutrition [167]. Further still, micronutrient malnutrition also remains widely prevalent, specifically deficiencies in
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iodine and Iron-Deficiency Anemia (IDA), and IDA aftects (73%) of preschool children [17]. Given the significantly high
levels of anemic under-five children in Uganda, there is strong need for action. In order to design and deliver effective
interventions, it is important to know the strong risk factors for predicting anemia among under-five children. The intent
of this study was to first affirm the baseline prevalence rates of anemia in under-five children in a hospital setting to
implementation of an intervention to address anemia among the under-five children.
The global epidemiologic burden of anemia has been widely recognized, as one-third of the global population remain
anemic [[187]. Anemia is one of the most common health problems affecting children. Anemia aftects populations in both
rich and poor countries. It is an indicator of both poor nutrition and poor health [197. Aneamia among children under 5
years of age is a public health problem in most countries, especially those in Africa, and Uganda is not an exception [207].
Anemia has adverse effects on children, especially in the first two years of life, such as behavioral delay, reduced cognitive
development (impaired learning and decreased school achievement), low immunity and growth weight, fatigue, difficulty
with concentration, lethargy, increased mortality, and susceptibility to infection. In Uganda, anemia is a recognized public
health problem and its prevalence in some parts of the country is as high as 100% [217]. Anaemia develops through three
main mechanisms: ineffective erythropoiesis (when the body makes too few red blood cells), haemolysis (when red blood
cells are destroyed) and blood loss. Nutritional deficiencies, diseases and genetic haemoglobin disorders are the most
common contributors to anaemia. The most common causes of anaemia include nutritional deficiencies, particularly iron
deficiency, though deficiencies in folate, vitamins B12 and A are also important causes [27]. Undernutrition is a common
problem in Hoima in Hoima district. A study conducted in Kahoora division reported that stunting, underweight, wasting,
and overweight was observed among 19.4%, 10.4%, 6.7%, and 3.3% of study participants respectively [227]. However, the
prevalence and factors associated with anemia among children admitted at Hoima regional referral hospital is not known.
Therefore, this study seeks to feel the gap buy describing the prevalence and factors associated with anemia among children
admitted at Hoima regional referral hospital. Determining the prevalence of anemia and associated factors among children
under five years of age in peadiatric ward in Hoima Regional Referral Hospital, in Uganda was the aim of this study.
METHODOLOGY
Study Design
A quantitative cross section study approach was conducted in order to determine the prevalence of anemia and associated
factors among children under five years of age in peadiatric ward in Hoima Regional Referral Hospital, in Uganda.
Area of Study
The study was conducted at Hoima Regional Referral Hospital. The hospital is approximately 110 kilometres (68 mi), by
road, north-west of Mubende Regional Referral Hospital. This is approximately 198 kilometres (123 mi), by road, north-
west of Mulago National Referral Hospital, in Kampala, Uganda's capital city. The coordinates of Hoima Regional Referral
Hospital are 01°25'41.0"N, 31°21'16.0"E (Latitude:1.428051; Longitude:31.8544.51). Hoima Hospital is a public hospital,
funded by the Uganda Ministry of Health, and general care in the hospital is free. It is one of the thirteen Regional Referral
Hospitals in Uganda. The hospital is one of the fifteen internship hospitals in Uganda where graduates of Ugandan medical
schools can serve one year of internship under the supervision of qualified specialists and consultants. The bed capacity of
Hoima Hospital was reported to be 280 in 2013. Of the 837 gazetted staff positions, only 251 were filled as of March 2011,
leaving 85 vacant positions. Established in 19385, the facility initially functioned as a district hospital. In 1994, it was
upgraded to Regional Referral status for the Bunyoro sub-region. It also serves patients from nearby Eastern Democratic
Republic of the Congo. In 2019, the Ugandan Ministry of Health estimated the hospital's catchment population to number
approximately 8 million people.
Study Population
The study was conducted among caretakers of children under five years of age in peadiatric ward in Hoima Regional
Referral Hospital, in Uganda.
Inclusion Criteria
It will include all caretakers of children under five years of age in peadiatric ward in Hoima Regional Referral Hospital
that were available at the time of collecting data and willing to participate in the study.
Exclusion Criteria
Children with a recent history of blood transfusion (< 8 months) and those receiving iron supplementation will be excluded
from this study.
Sample Size Determination
The sample size will be determined using the Kish Leslie’s formula [237. n = Estimated minimum sample size required p
= Proportion of a characteristic in a sample e = the acceptable Margin of error set a 5%. z = 1.96 (for 95% confidence
interval).
Sampling Method
Simple random sampling technique was used to choose respondents to participate in the study, from whom data was
collected.
Data Collection Method
Data was collected using an interviewer-administered questionnaire. The researcher met with the targeted respondents
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that took part in the study, after obtaining permission for data collection from respondents. Each participant was required
to give an informed consent before enrolling in the study. The researcher assisted the respondents in filling the
questionnaires by explaining to the respondents for clarifications. The properly filled questionnaires were then collected
and then data was taken for analysis.

Data Analysis
The qualitative data collected was statistically analyzed and documented using Microsoft Excel and Word version 2019
which will then be analyzed using Microsoft Excel version 2019. The analyzed data was then presented in form of tables
and graphs which formed a basis for discussion and conclusion among others.
Ethical Considerations
Participants was given information regarding the research to seek consent. Each participant’s choice to participate or not
was respected and data collected from participants was kept confidential. The participants’ names will not be included
while filling out the questionnaire to maintain privacy. It was clearly communicated that information obtained from the
participants would be kept under lock and key to only be used for research purposes.
RESULTS
Table 1: Demographic Characteristics of Study Respondents

Characteristics Frequencies Percent
(%)
Male 40 42
Child sex
Female 56 58
6—11 months 27 28
Child age
12—23 months 26 28
24—35 months 19 20
36—47 months 12 12
48—59 months 11 12
Urban 26 28
Residence
Rural 70 73
18—27 years 50 52
Mothers age
28—38 years 44 46
39—40 years 2 2
Mother’s education Non-formal 57 60
Primary 26 27
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Secondary 13 13

Housewife 73 76
Mother’s occupation

Small-scale business 4 4

Government 1 1

employee

Farmer 19 20

o . Below 200,000 5 36

Family’s monthly income clow =th 8

200,001-500,000 56 58

>500,001 6 6

st T4 77
Birth order

gnd 18 18

grd 6 6

4th and above 3 3
Number of children aged <5 years 0 3 4

1 72 75

2 21 22

The study included 96 children under the age of five. More than half of the children (56%) were under the age of two, and
58% were female. Almost three-quarters (73%) of the children were from rural areas. The majority (52%) of child
caregivers/mothers were between the ages of 18 and 27, 60% had no formal education, and 76% worked as housewives.
The majority of mothers (75%) had one child under the age of five, and 78% of the children studied were born first. The
majority (58%) earned between UGX200,000 and UGX500,000 per month. In terms of nutritional status, more than half
of the children (52%) were underweight, 36.1% wasted, and 53% stunted. Only 80 (7.4%) of the children had started

complementary foods before 6 months of their age as showed in table 1 above.
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Fig 1. Distribution of anemia by severity among the anemic
children under five yvears

= ATild ancmia
w NModerate amemia

W Severe anemia

The Overall Prevalence of Anemia in this study was 41% (96/234). Sixty-eight percent of the anemic under-five children
had mild anemia, 29% had moderate anemia, and only 8% had severe anemia (Fig 1). There was little difference in
prevalence between males and females (40% And 42%). The highest prevalence was recorded in the age group of 6-11
months (57%) and gradually decreased as the children's ages increased. Anemia was also found more in children who Lived
in cities (50%), Children whose mothers were over the age of 39 (57%), and children whose mothers had no formal education
(48%). Furthermore, a high prevalence of anemia was found in children with a family monthly income of less than 200,000
(48%), early (<6 Months) introduction of complementary foods (73%), low MAUC (48%), and underweight (50%).

Table 2: Prevalence of anemia among children under five years

Characteristics lJAnemia
Yes (%) No (%)
Child sex Male 40 60
Female 42 58
Child age 6—11 months 57 43
12—23 months 49 51
24—35 months 35 65
36—47 months 16 84
48—59 months 21 79
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Residence Urban 49 51
Rural 38 62
Mothers age 18—27 years 50 50
28—38 years 30 70
39—40 years 57 43
Mothers’ education Non-formal 48 52
Primary 37 63
Secondary 18 82
Mothers’ occupation Housewife 43 57
Small-scale business 37 63
Gov employee 0 100
Farmer 35 65
Family’s monthly income Below 200,000 48 52
200,001-500,000 40 60
>500,001 13 87
Birth order 18t 43 57
gnd 35 65
grd 32 68
4th and above 33 67
Number of children aged <5 years 0 71 29
1 39 61
2 42 58
Introduction of complementary foods < 6 months 73 27
> 6 months 38 62
Underweight No 31 69
Yes 50 50
Wasted No 38 62
Yes 46 54
Stunted No 49 58
Yes 41 59
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Low MUAC Yes 48 52
No 21 79
Intestinal parasite No 40 60
Yes 59 41 pa

ge | 82

DISCUSSION

This study examined the prevalence of anemia and associated factors in children under the age of five at Hoima
Regional Referral Hospital's pediatric ward. This study discovered that 96 children under the age of five had
hemoglobin levels less than 11.0 g/dL, indicating a 41% prevalence of anemia. This is slightly lower than the
global prevalence of 47.7% [247], 47.4% in Ethiopia [4, 25, 267, and 58.8% in the Ugandan district of Namutumba
[277]. While the causes of this significantly higher variance are multifactorial, it is most likely attributed to a
number of factors. First, our study population included children who were sick and sought formal health care,
which may imply that they had already developed anemia given our communities' poor health care seeking
behaviors. Second, this population has low living standards, which may warrant high parasitic infection burdens,
which are known risk factors for anemia. Several studies have found a higher prevalence, including 84% in
Tanzania [287], 51.8% in Cape Verde [297, and 58.8% in Uganda's Namutumba District [277]. The disparity in
prevalence could be attributed to differences in study design, sampling techniques, and sample size. The difference
could also be attributed to differences in the geographical location of the study participants, as well as differences
in the socio-demographic characteristics or socioeconomic status of parents in the areas. According to WHO,
determining the severity of anemia could aid in reducing morbidity and mortality. Regarding the levels of anemic
status, in this study, the majority of the anemic children had mild anemia followed by moderate anemia and very
few had severe anemia [30-407]. This finding agrees with studies conducted in Ethiopia [187], Tanzania [287] and
Cape Verde ([297. Similar to previous research from Ethiopia [307] and Ghana's Volta Regional Hospital [317],
the current study discovered that sex difference had no association with anemia. Other research, however, revealed
a higher prevalence of anemia in boys than in girls [267], as well as in girls than in boys [827]. This contradiction
may be explained by social norms in differences in iron-rich food intake between women; nevertheless, more
research is needed to properly understand this complicated topic. The current study discovered a link between
maternal education levels and anemia, which is consistent with previous research [327. Children of low-education
mothers were more likely to be anemic than children of secondary and higher-education mothers. This may be
explained by the fact that education improves the mother's information required for their children's health and an
appropriate feeding practice, both of which contribute to their children's nutritional status. This finding, however,
contradicts the findings of a study conducted in Northwest Ethiopia[307. The current study also discovered that
children from low-income families were more likely to be anemic than those from high-income families. This
finding was consistent with earlier studies conducted in different sections of the country and countries, which
found that children from low- income families were more likely to suffer from anemia than their counterparts
[807]. One probable explanation for the high frequency of anemia is that low-income families are less likely to
purchase nutrient- rich foods (such as iron, vitamins, and so on), secure food availability, and afford health care
for their children when they are ill [31-407. The higher prevalence of anemia among children from lower- income
families and with less educated moms suggests that anemia is a marker of socioeconomic disadvantage [327]. The
greater prevalence of anemia found in children with early (<6 months) introduction of supplemental foods was
consistent with prior research [307. Complementing breast milk before 6 months of age reduces iron
bioavailability by up to 80%; early introductions of complementary foods such as cow's milk interfere with iron
absorption in breast milk because cow's milk contains excess protein and minerals, particularly calcium, and most

digestive enzymes are insufficient at this age [327.
CONCLUSION

Anemia was found to be 41% prevalent in this study. Anemia was common in children under the age of five, and
it is a serious public health issue in the studied region. Anemia was substantially linked with age, residence, family
income, maternal education, the introduction of supplemental meals, and nutritional status. As a result,
governments should devise a strategy to prevent anemia by reducing poverty and increasing women's awareness

of breastfeeding, nutrition, and other related variables.
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