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Background: Anemia is a serious worldwide public health issue that happens at
any stage of life but primarily affects young kids and pregnant mothers.
Although anemia has a significant impact on child health, its magnitude and
associated factors in children aged 6-59 months have not been yet studied in
Liberia. Therefore, the aim of this study was to identify the prevalence and
determinants of anemia in children aged 6-59 months in Liberia.

Methods: The data was extracted from Liberia Demographic and Health Survey,
conducted from October 2019 to February 2020. The sample was obtained
using a stratified two-stage cluster sampling technique. An overall weighted
sample of 2,524 kids aged 6-59 months was involved in the final analysis. We
used Stata version 14 software for data extraction and analysis. A multilevel
logistic regression model was employed to identify factors associated with
anemia. Variables with a P-value of <0.2 in the bivariable logistic regression
analysis were selected as candidates for multivariable analysis. In multivariable
analysis, the adjusted odds ratios (AOR) with the 95% confidence interval (Cl)
were declared as the determinants of anemia.

Results: The prevalence of anemia in children aged 6-59 months in Liberia was
70.8% [95% Cl. 68.9%, 72.5%]. Of these, 3.4% were severe anemia, 38.3% were
moderate anemia and 29.1% were mild anemia. Children aged 6-23 and 24-42
months, being stunted, children from households with unimproved toilet
facilities, children from households with unimproved water sources, and lack of
media (television) exposure were significantly associated with higher odds of
anemia. However, using mosquito bed nets, living in the Northwestern and
Northcentral region were significantly associated with lower odds of anemia
among children 6-59 months.

Abbreviations

AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; LDHS, liberia demographic health
survey; ICC, intraclass correlation coefficient; LL, likelihood; MOR, median odds ratio; NPHC, national
population and housing census; PCV, proportional change in variance; WHO, world health organization.
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Conclusion: In this study, anemia in kids aged 6—-59 months in Liberia was a main public
health issue. Age of the child, stunting, toilet facility, water source, exposure to television,
mosquito bed net use, and region were significant determinants of anemia. Therefore, it
is better to provide intervention for the early detection and management of stunted
children. Similarly, interventions should be strengthened to address unimproved water

Adugna et al.
sources, unimproved toilet facilities, and lack of media exposure.
KEYWORDS
anemia, prevalence, determinants, children, Liberia

Background

Anemia is a disorder that is marked by an inadequate number of
healthy erythrocytes, usually accompanied by low levels of
hemoglobin or defective blood cell architecture, which hinders the
blood from adequately providing oxygen to the body’s organs (1).
Based on the World Health Organization (WHO), hemoglobin
levels below 11.0 g/dl are considered anemia in under-five years old
children (2). Besides, anemia considering a serious public health
concern when its prevalence is 40% or above (3, 4). Children are
more susceptible to anemia during the childhood period because it
is the crucial period for growth and development (5).

Anemia is a serious worldwide public health issue that happens
at any stage of life but primarily affects young kids and pregnant
mothers (6-9). Worldwide, over 293.2 million (47.3%) children
suffer from anemia and most (67.6%) of them reside in Africa
(7, 10-12). The highest prevalence (64.1%) of anemia in kids
aged 5-59 months is found in Sub-Saharan Africa (13). Anemia
in children can have negative short- and long-term health effects.
It has a significant impact on children, affecting things like low
educational performance, low immunity, decreased physical and
behavioral growth, and vulnerability to infection (14-17).

Although the etiologies of anemia are multifactorial, nutritional
deficiencies (like iron, folic acid, vitamin B12, and A) and
communicable diseases [like tuberculosis, malaria, hookworm, and
human immune virus (HIV) infections] are the most common
causes of childhood anemia (18-20). Previous studies indicated that
several factors are related to anemia in under-5 kids. These include
the age of mothers (21), child age (9, 22, 23), child sex (13),
malnutrition (3, 13, 24), household wealth status (13, 21), lack of
improved water source (25-27), unimproved toilet facility (25-27),
lack of media exposure (28-30), residence (31), maternal anemia
(32, 33), education (34), (malaria and
hookworm) (35), birth order (13), large family members (3, 13),
and region (3). Additionally, in low-income countries, anemia may

maternal infections

vary from country to country by socioeconomic factors (7, 33).
Although several interventions made to date through the
governments of low-income countries and other relevant
stakeholders, childhood anemia remains a serious public health
issue (36-39). Although anemia has a significant impact on the
health of children, its magnitude and associated factors in children
aged 6-59 months have not been yet studied in Liberia. Therefore,
the aim of this study was to identify the prevalence and
determinants of anemia in children aged 6-59 months in Liberia.

We hypothesized that the burden of anemia in kids aged 6-59
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months in Liberia is high and several risk factors are correlated
with anemia. The results of the current study will aid program
managers in generating good decisions and designing a proper
intervention to compact this serious public health problem in Liberia.

Methods
Data source and sampling procedure

The data was extracted from the fifth Liberia Demographic and
Health Survey (LDHS-V) conducted from October 16, 2019, to
February 12, 2020. A stratified two-stage cluster sampling technique
was used to select the study participants using the 2008 national
population and housing census (NPHC) as a sampling frame. Liberia
is initially split into fifteen counties, which are then organized into
five geographical areas, each of which consists of three counties.
Every county was split into districts. Then, every district was further
divided into clans. Every clan was divided into enumeration zones in
the 2008 NPHC. Based on the Liberian census frame, each
enumeration area has an average of 100 households. An overall of
325 clusters were selected in the 1st stage using a stratified two-stage
cluster sampling technique. In the 2nd stage, a fixed number of thirty
households for each cluster were picked using a systematic selection
method with an equal chance of success. Then, hemoglobin level
testing was done in kids aged between 6 and 59 months in the
chosen households. Blood samples were taken from a finger prick or
a heel prick and collected in a microcuvette and which was then
analyzed by a battery-operated portable HemoCue 201 + analyzer
that shows hemoglobin level. Finally, anemia was defined according
to the hemoglobin concentration. LDHS consists of different datasets
such as men, women, children, birth, and household datasets. In this
study, we extract the dependent and independent variables using the
PR file. From the overall of 3,225 under-five children, a total
weighted sample of 2,524 kids aged between 6 and 59 months was
involved in the study. Data on hemoglobin levels from the survey
were available for 2,907 kids.

Measurement of variables
Outcome variables
The response variable for this study was the anemic status of

kids aged between 6 and 59 months which were coded as 1 for
“yes” and 0 for “no”. Based on WHO guidelines, kids aged
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between 6 and 59 months are considered anemic if their
hemoglobin concentrations are less than 11.0 g/dl. Moreover,
anemia was categorized as severe anemia (if hemoglobin level
below 7.0 g/dl), moderate (hemoglobin level 7.0-9.9 g/dl), and
mild (hemoglobin concentration 10.0 g/dl to 10.9 g/dl).

Independent variables

In the present study, the individual-level and community-level
factors were grouped as explanatory variables. The explanatory
variables were further categorized as household, parental, child,
and community-related characteristics. Household-related factors
were family size (categorized as <4, 5-8, and >9), household
head sex (male and female), number of under-five kids (<1 and
more than 1), use of bed net, media exposure (yes and no), toilet
facilities (improved and non-improved), water source (improved
and non-improved), and household wealth status (poor, middle,
and rich). According to LDHS 2019-20; bottled water, public
taps, rainwater, tube wells, hand pumps, piped water, standpipes,
boreholes, protected dug wells and springs, and water delivered
via a tanker truck or a cart with a small tank are considered to
be improved sources of drinking water. Additionally, pit latrines
with slabs,
destination, flush, or pour-flush toilets that flush water and waste

composting toilets, pit latrines, or unknown
to a piped sewer system, septic tank, and ventilated improved pit
latrines are considered to be improved toilet facilities. Child-
related factors were the age of a child (6-23 months, 24-42
months, and 43-59 months), child sex (male and female), birth
order (<5 and >5), wasting status, underweight status, and
stunting status. Stunting is described as the kids with height for
age Z-score less than minus two standard deviations (< —2SD).
Wasting is described as the kids with weight for height Z-score
below —2SD and underweight are described as the kids with
weight for age Z-score less than —2SD. Women’s educational
status (no formal education, elementary education, and
secondary and above), mother alive (yes and no), and father alive
(yes and no) were assessed as parental-related factors. Lastly, the
community-related variables were residence (urban and rural)
Southcentral,  Southeastern-a,

and region (Northwestern,

Southeastern-b, and Northcentral).

Statistical analysis

We used Stata version 14 software to extract and analyze the data.
Descriptive statistics were calculated and the finding was presented in
tables, figures, and text. Prior to conducting any statistical analysis,
the data were weighted to improve the national representativeness
of the survey results and to obtain accurate estimates and standard
errors. A multilevel binary logistic regression model was performed
to determine associated factors of anemia to consider the
hierarchical nature of LDHS data. In LDHS, kids and women
nested within a cluster and we hypothesize that participants in a
similar cluster are more likely to share similar characteristics than
participants in another cluster. This disrupts the independent
assumptions of the standard logistic regression model like the
independent observations and equal variance assumptions. This
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indicates the need to take into account the heterogeneity between
clusters by using an advanced model. Thus, 4 models have
developed; the 1st model or the null model contains only the
dependent variable, the 2nd model, or Model I contained only the
individual-level factors, the 3rd model, or Model II had only
community-level factors, and the last model, or model III
contained both individual and community-level factors. To
determine whether there was clustering or not, the Intraclass
Correlation Coefficient (ICC) and Median Odds Ratio (MOR) were
done. Deviance [—2 log-likelihood (LL)] and the Proportional
Change in Variance (PCV) were used to compare the models
because both models were nested, and the lowest deviance model
was selected for reporting and interpreting findings. Both bivariable
and multivariable logistic regression model was employed to
determine the associated factors of anemia in children aged 6-59
months. Variables with a P-value of less than 0.2 in the bivariable
analysis were chosen as candidates for multivariable regression
analysis. Variables with a P-value of <0.05 were considered
significant  factors associated ~with childhood anemia in
multivariable analysis. Finally, an adjusted odds ratio (AOR) with a
95% confidence interval (CI) was calculated to assess the strength

and direction of the associations.

Results

Descriptive characteristics of children aged
6—-59 months in Liberia

An overall of 2,524 children aged 6-59 months were included
in this study. Of these, 41.8% were from Southcentral, 36.7% from
Northcentral, 9% and 6.8%
southeastern-a region. Besides, around 51.9% were from rural
areas. About 34.1% of children were aged 24-42 months and
51% were females. Concerning nutritional status, 3.3%, 30.5%,
and 11.4% of the
underweight, respectively. Regarding family size and educational

from Northwestern, from the

children were wasted, stunted, and
status, about (54.1%) of respondents were from families” with 5-8
members, and 36.5% of mothers had primary education. Majorities
(82.2%) of participants were from households with an improved
water source and 53.2% of respondents were from households with
non-improved toilet facilities (Table 1).

Prevalence of anemia among children aged
6-59 months in Liberia

The total prevalence of anemia among kids aged 6-59 months
in Liberia was 70.8% [95% CI: 68.9%, 72.5%] with the highest
burden in the Northwestern (77.2%) and lowest in Northcentral
(68.8%) region. The study also indicated that 3.4% [95% CI:
2.8%, 4.2%)] of kids aged 6-59 months had severe anemia, 38.3%
[95% CI: 36.3%, 40.1%] moderate anemia, and 29.1% [95% CI:
27.4%, 30.9%] mild anemia. The highest burden of anemia was
found in kids who were stunted. Concerning the severity of
anemia, the highest burden of severe anemia was found in
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TABLE 1 Descriptive characteristics of study participants in Liberia
(N =2,524).

Variables Categories | Frequency  Percentage
(N=2,524) (%)

Child’s characteristics

Age of child (in 6-23 843 334
months) 24-42 860 34.1
43-59 821 325
Sex of child Male 1,238 49
Female 1,286 51
Birth order <5 1,455 58
>5 1,069 42
Wasting Yes 83 33
No 2,441 96.7
Stunting Yes 770 30.5
No 1,754 69.5
Underweight Yes 287 11.4
No 2,337 88.6

Parental-related characteristics

Mothers educational No formal 775 30.7

status education
Primary 921 36.5

education
Secondary and 828 32.8

above

Mother alive No 20 0.8
Yes 2,504 99.2
Father alive No 68 2.7
Yes 2,456 97.3

Household characteristics

Household wealth status Poor 1,187 47.1
Middle 506 20.0

Rich 831 329

Number of household <4 633 25.1
members 5-8 1,365 54.1
>9 526 20.8

Source of drinking Improved 2,075 822
water supply Non-improved 449 17.8
Toilet facilities Improved 1,180 46.8
Non-improved 1,344 53.2

Sex of household head Male 1,603 63.5
Female 921 36.5

Number of under-5 <1 1,077 42.7
children’s ) 1,447 573
Media (Television) No 2,083 82.5
exposure Yes 441 17.4
Radio No 1,393 55.2
Yes 1,131 44.8

Mosquito bed net for No 968 384
sleeping Yes 1,556 61.6

Community-level characteristics

Residence Urban 1,311 51.9
Rural 1,213 48.1

Region Northwestern 226 9.0
Southcentral 1,055 41.8

Southeastern a 172 6.8

Southeastern b 144 5.7

Northcentral 927 36.7
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children who were wasting (5.9%). The prevalence of anemia was
higher in younger children aged 6-23 months (75.5%) compared
with older children aged 36-59 months (61.5%). Among young
children aged 6-23 months, 3.3%, 43%, and 29.4% of them were
severe, moderate, and mild anemia, respectively (Table 2).

Random effect analysis result and model
fitness

In this study, the random-effect model analysis was checked
using ICC, MOR, and PCV. In the null model, the ICC value
was 0.103; showing that 10.3% of the overall variation of anemia
in kids aged 6-59 months was because of variations between
clusters or communities but the rest undetermined 89.7% of the
overall variability of anemia was due to the individual variations.
In addition, the highest MOR value was 1.79 in the 1st model,
indicating that there was significant clustering of anemia in
children aged 6-59 months. Furthermore, the highest PCV value
(0.13) in the last model indicated that nearly 13% of the
variation in anemia was explained by both individual and
community-level variables. Concerning model fitness, model III,
which includes both individual and community-level variables,
was the best-fitted model for the data because it has the lowest
deviance value (3,051.32) (Table 3).

Determinants of anemia in children aged
6-59 months in Liberia

We used model III (best-fitted model) to identify the associated
factors of anemia in kids aged 6-59 months in Liberia. Bivariable
analysis was done to identify the significant factors of anemia.
Accordingly, individual-level factors [such as the age of the child,
stunting, underweight, household wealth status, toilet facility,
source of water, exposure to media (television), and mosquito
bed net use] and community-level factors (region) had a P-value
of less than 0.2 in the bivariable analysis and were considered for
the multivariable
multivariable regression model; individual-level variables like the

regression analysis. However, in the
age of the child, stunting, toilet facility, source of drinking water,
exposure status to media (television), and mosquito bed net use
were significant factors associated with anemia. Among
community-level factors, the region was a significant determinant
of anemia in kids.

The odds of having anemia in kids aged 6-23 and 24-42
months were 2.4 times [adjusted odds ratio (AOR) =2.4; 95%CI
=19, 3.0] and 1.8 times [AOR=1.8; 95% CI 1.5, 2.3] higher
than those of kids aged 43-59 months, respectively. The odds of
developing anemia in stunted children were 1.6 times [AOR =
1.6; 95%CI = 1.3, 1.9] higher than their counterparts. Kids from

households with unimproved water sources were 1.7 times [AOR
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TABLE 2 The prevalence and severity of anemia based on the child-related, household, paternal, and community-level characteristics in Liberia

(N =2,524).
Variable Categories Anemia status and severity level (%) Overall anemia prevalence (%)
Severely Moderately Mild \[¢)
anhemic anemic ahemic anemic
Age of child (in months) 6-23 33 43 29.4 243 75.7
24-42 4.4 404 30.0 252 74.8
43-59 2.6 31.1 27.8 385 61.5
Sex of child Male 3 38.4 29.3 29.2 70.8
Female 3.8 38.1 28.9 29.2 70.8
Under-weight Yes 5.7 48.0 20.8 255 74.5
No 3.1 37.0 30.2 29.7 70.3
Stunting Yes 4.5 46.1 27.0 224 77.6
No 3 34.8 30 322 67.8
Wasting Yes 5.9 383 22.0 33.8 66.2
No 33 38.2 29.4 29.1 70.9
Women education No formal education 3.7 36.7 26.6 33.0 67
Primary education 3.7 41.9 28.6 25.8 74.2
Secondary and above 2.9 35.5 321 29.5 70.5
Water source Improved 3.2 38.8 29.4 28.6 71.4
Non-improved 4.3 35.6 28.0 32.1 67.9
Toilet facilities Improved 3.6 31.8 319 327 67.3
Non-improved 33 43.8 26.7 26.2 73.8
Wealth index Poor 4.4 393 27.3 29.0 71.0
Middle 32 41.6 31.7 235 76.5
Rich 22 34.6 30.1 33.1 66.9
Residence Urban 3.0 37.0 30.1 29.9 70.1
Rural 39 39.6 28.1 28.4 71.6
Region Northwestern 3.6 43.7 249 27.8 77.2
Southcentral 3.6 38.9 28.7 28.8 712
Southeastern a 3.0 38.4 30.3 28.3 71.7
Southeastern b 4.1 47.6 24.8 23.5 76.5
Northcentral 3.1 34.6 31.1 31.2 68.8
Overall prevalence (95% CI) 34 (2.8, 4.2] 38.3 [36.3, 40.1] 29.1 [27.4, 30.9] 29.2 [27.5, 30] 70.8 [68.9, 72.5]

=1.7; 95%CI = 1.6, 1.8] higher odds of anemia than those kids from
households with improved water sources. Similarly, children from
households with unimproved toilet facilities were 1.3 times
[AOR=1.3; 1.1, 1.6] higher chances of anemia than those
children from households with improved toilet facilities. Our
study showed that children from households who had no media
(television) exposure were 1.6 times [AOR=1.6; 95% CI=1.1,
2.4] a higher chance of developing anemia compared to their

TABLE 3 Random effect model and model fitness for the assessment of
anemia among children aged 6-59 months in Liberia.

Parameter Null model | Model | | Model Il | Model llI
Community 0.38 0.37 0.35 0.33
level variance (0.23, 0.61) (0.23,0.61) | (0.20,0.57) | (0.19, 0.56)
IcC 0.103 0.092 0.095 0.091
MOR 1.79 1.78 1.74 1.72
PCV Ref 0.014 0.085 0.130
Model comparison

LLR —1,582.85 —1,531.29 | —1,578.93 —1,525.66
Deviance (—2LLR) 3,165.70 3,062.58 3,157.86 3,051.32

ICC, intra-class correlation coefficient; LLR, log-likelihood ratio; MOR, median
odds ratio.
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counterparts. Children from households who used mosquito bed
nets for sleeping had 20% [AOR=0.8; 95% CI=0.6, 0.9] lower
chances of having anemia than those who do not use bed nets.
The odds of anemia were 0.6 [AOR = 0.6; 95% CI=0.4, 0.8] and
0.7 [AOR=0.7; 95%CI=0.5, 0.9] times lower in children who
were living in Northwestern and Northcentral, respectively, than
children from South eastern-b region (Table 4).

Discussion

This study aimed to determine anemia and its determinants in
children aged 6-59 months. The total prevalence of anemia among
children aged 6-59 months in Liberia was 70.8% [95% CI: 68.9%,
72.5%], implying that anemia among children remains a main
public health issue in Liberia. Despite the joint approaches
mainly iron supplementation and communicable disease control
including helminth and malaria treatments are being provided
via the WHO to reduce the burden of anemia, it is still a serious
public health concern for children in Liberia. The prevalence of
anemia in our study is similar to the study conducted in Togo
(40). However, it is greater than the previous studies done in
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TABLE 4 Individual and community-level factors associated with anemia among children aged 6-59 months in Liberia, 2019/20 (N = 2,524).

Variable

Categories

COR (95% Cl) ACR (95% Cl)

Age of child 6-23 638 205 2.3 (1.8, 2.9)** 2.4 (1.9, 3.0)**
24-42 643 217 1.9 (1.5, 2.3)** 1.8 (1.5, 2.3)**
43-59 505 316 1 1
Stunting Yes 598 173 1.5 (1.2, 1.8)** 1.6 (1.3, 1.9)**
No 1,188 565 1 1
Underweight Yes 213 73 1.3 (0.98, 1.7) 0.9 (0.9, 1.3)
No 1,573 665 1 1
Household wealth status Poor 843 344 1.0 (0.7, 1.3) 0.8 (0.6, 1.2)
Middle 387 119 1.4 (1.1, 1.8) 1.1 (0.8,1.6)
Rich 556 275 1 1
Source of drinking water Improved 1,481 594 1 1
Non-improved 305 144 1.8 (1.6, 1.9)* 1.7 (1.6, 1.8)*
Toilet facilities Improved 794 386 1 1
Non-improved 992 352 14 (1.2, 1.6)* 1.3 (1.1, 1.6)*
Mosquito bed net use Yes 1,092 464 0.8 (0.6,0.9)* 0.8 (0.6, 0.9)*
No 694 274 1 1
Media exposure (television) Yes 285 156 1 1
No 1,501 582 1.5 (1.1, 2.0)* 1.6 (1.1,2.4)*
Region Northwestern 163 63 0.6 (0.4,0.9)* 0.6 (0.4, 0.8)*
Southcentral 752 303 0.9 (0.6,1.3) 0.9 (0.6, 1.4)
South eastern-a 123. 49 0.8 (0.5,1.2) 0.8 (0.5, 1.2)
South eastern-b 110 34 1 1
Northcentral 638 289 0.7 (0.5, 0.9)* 0.7 (0.5, 0.9)*

COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval, 1, reference.

*P-value < 0.05.
**P-value < 0.01.

Sub-Saharan Africa (13, 41), Brazil (42), Europe (43), and Ecuador
(44). The first reason for this may be because of the high burden of
chronic malnutrition in under-five children following inadequate
dietary intake of nutrients, in developing countries (45, 46).
Secondly, because of their repeated exposure to unsanitary
conditions and environments that promote the transmission and
spread of parasites, children in low-income countries particularly
in Liberia are greatly vulnerable to communicable diseases like
malaria, hookworms, schistosomasis, and visceral leishmaniasis
(47-49). The third explanation could be due to children in
Liberia do not have access to basic healthcare services due to
political and economic instability brought on by devastating civil
wars and the Ebola epidemic.

In the final model, we found that being younger age of a child,
being stunted, being from households without improved toilet
facilities, children from households without improved water
sources, and lack of media (television) exposure were
significantly associated with higher chances of anemia. However,
using mosquito bed nets, living in the Northwestern and
Northcentral region were significantly associated with lower odds
of anemia in children 6-59 months of age.

In our study, age was significantly associated with childhood
anemia. Children aged 6-23 months and 24-43 months had
higher odds of anemia than children aged 43-59 months old.
This result is in agreement with other previous studies conducted
in Ethiopia (50, 51), Bangladesh (31), and Sub-Saharan Africa
(13). This might be due to a high need for iron caused by

children’s early-life rapid growth and development, which
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increases iron consumption (52). Additionally, the age range of
6-23 months is crucial for beginning complementary feeding and
has a high risk of food and water contamination, which may
enhance the occurrence of diseases like typhoid, hookworm,
ascariasis, amoebiasis, and giardiasis that are transmitted through
contaminated water and food (53).

This study revealed that stunted children had higher chances of
developing anemia than normal children. The present finding is in
line with other studies conducted elsewhere (13, 51, 54). The
primary probable reason might be both stunting and childhood
anemia are caused by malnutrition, and therefore follow a
common causal pathway which is; feeding children <4 times per
day and having low dietary diversity. The second explanation is
that dietary deficiency may decrease immunity and lead to
recurrent infection, which in turn reduces iron storage. In addition
to the deficit of micronutrients required for erythropoiesis, low
nutritional status is associated with impaired immunity, and, thus,
infections and intestinal infestations also have additive effects of
micronutrient deficiencies for causing anemia (55). Furthermore,
malnourished kids are more liable to a lack of micronutrients like
folic acid, vitamin B12, and iron, which are essential to the
synthesis of hemoglobin and DNA during the formation of
erythrocytes, as a result, contribute to the onset of anemia (55).

The study showed that being from households with non-
improved toilet facilities and water sources were significantly
associated with higher odds of anemia. These are supported by
previous reports done elsewhere (25-27, 56-58). It might be
because children who use unimproved toilet facilities and water
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sources are more likely to develop waterborne and foodborne
diseases, which could raise the incidence of anemia. Furthermore,
young kids are vulnerable to intestinal infections for example
hookworm, which is the leading cause of anemia in unsanitary
environments (59).

Our study also found that children’s from households who had no
exposed media (television) had a higher chance of having anemia than
their counterparts. The result is supported by other studies conducted
in Ethiopia (60) and Lao People’s Democratic Republic (30). This
could as a result of the media serving as the primary source of
information and raising knowledge about the causes of anemia as
well as effective child-feeding practices to minimize the burden.

The finding of this study showed that kids who use mosquito
bed nets at night had lower odds of developing anemia compared
with those who did not use bed nets which is supported by the
study reported in Ethiopia (61) and Malawi (62, 63). The
rationale might be that kids who sleep under mosquito bed nets
are better protected from Anopheles mosquito bites, which can
reduce the incidence of malaria and, as a result, anemia.

Furthermore, the region was significantly associated with anemia
in this study. The risk of developing anemia was lower in kids who
were living in Northwestern and Northcentral, respectively than in
kids from South eastern-b region. The result is similar to previous
reports from Ghana and Ethiopia (51, 64). Even though variations
between regions in Liberia were not fully investigated, data from
similar low-income countries revealed a geographical variation in
anemia (65, 66). This might be suggested by variations in anemia
risk in the spread of infectious diseases related to the food supply,
regional geographic backgrounds, accessibility and availability of a
variety of diets, and use of health facilities (67). Besides, it could be
because of the difference in socioeconomic background, living
conditions, and cultural beliefs on feeding practices across regions.

Strength and limitations

This study was conducted at a national level with a huge
sample size and proper statistical analysis considering the
hierarchical nature of the DHS data. Thus, we firmly believe that
it gives more accurate and generalizable information for
policymakers and program managers to develop intervention
strategies for the problem at the national level.

However, the study has some limitations: the cross-sectional nature
of DHS data does not permit cause-and-effect relationships to be
established between explanatory variables and anemia. We didn’t
include some explanatory variables like dietary factors, parasitic
infection (e.g., childhood malaria and hookworm) and chronic
illness (e.g., maternal anemia) in the study since these factors are not
found in the LDHS data. Therefore, a further prospective follow-up
study should be conducted to address such factors.

Conclusion

The prevalence of anemia in children aged 6-59 months in
Liberia was relatively higher than in previous reports, indicating
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that it is a main public health issue. We found that the age of a
child, stunting, toilet facility, source of drinking water, exposure
status to media (television), mosquito bed net use, and region
were significant determinants of anemia among children.
better to provide
community-based screening for early detection and management

Therefore, it is interventions such as
of kids with stunting to decrease the burden of anemia. It is also
better to give special attention to children <24 months of age.
Besides, providing special emphasis to those children who had
higher odds of anemia like children who are from households
with non-improved toilet facilities, non-improved water sources,

and lack of media exposure is recommended.
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