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ABSTRACT

Background: Anemia is a common health problem worldwide, affecting all age groups especially children
under five years. Besides causing significant morbidity and mortality, it devastatingly affects physical growth
and cognitive skills. Factors leading to anemia in developing countries are manifold. This study determined the
frequency, morphological types and factors associated with anemia among hospitalized children aged 1-5
years in a ferfiary care hospital.

Methods: This study was conducted among hospitalized children aged 1-5 years, af the Pediatric Depariment
Ziauddin University Hospital, Karachi from September 2019 fo March 2020. Total 333 admitted children aged 1-5
years were included. Data was accessed from hospital database. Nutritional factors and diet intake in the
preceding week were recorded. The frequency, morphological types and severity of anemia were analyzed.
Factors associated with anemia were compared by Chi-squared fest for qualitative variables and t-fest for
numerical variables faking p-value <0.05 as statistically significant.

Results: Anemia was detected in 212 (63.7%) children, among which 170 (80.2%) had microcytic and 4.0 (1.9%)
had macrocytic anemia. The frequency of moderate anemia was high 103 (48.6%) and severe anemia 18
(8.5%) was low. Factors significantly associated with anemia (p=0.001) were low birth weight, low matemnal
education, less household income, pica and non-consumption of meat/animal products.

Conclusion: More than half of the hospitalized children aged 1-5 years had Hb<11.0 g/dl. Microcytic anemia
was the most common morphological type. Low birth weight, socioeconomic status, maternal education,
malnutrition, pica ingestion and non-consumption of meat and dairy products were markedly associated with
anemia.
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INTRODUCTION Besides causing significant morbidity and mortality

anemia has a devastafing impact on physical

Anemia is a common health problem worldwide,
affecting all age groups especially children under
five years. World Health Organization (WHO)
estimated global prevalence of anemiais 1.6 billion,
children of the pre-school age group being affect-
ed the most (47.4%)". The reason behind the high
prevalence of anemia in preschool children is the
increased requirement of iron for rapid growth?
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growth and cognitive skills®.

According to the WHO 2015 report, childrenwere
affected the most (46.2%). Its prevalence was 50%
and 62.3% in Ethiopia and Africa respectively®. The
highest prevalence of anemia in hospitalized
children was 83.2% in Southemn Tanzania and the
lowest was 33.2% in Lebanon'*. In developing coun-
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tries, 39% of children under 5 years and 48% in 5-14
years were found anemic®.

In Pakistan, anemia prevalence in children under
the age of 5 years was 58% in 2016 with the highest
rise of 70% in 1990 and the lowest decline of only
56% in 2006°. According to a community-based
study from Karachi, Pakistan, mild-moderate and
severe anemid in under-five children was observed
as 17.6%. 57% and 15% respectively’.

The common reason for anemia in children is a
replacement of breastfeeding with meals poor in
micro and macro-nuirients (iron, folic acid, vitamin
B12 and retinol), intestinal helminths, pica and
malaria®?. Iron deficiency anemia (IDA) can cause
long-term disturbance of cognitive and motor func-
tions in children of pre-school age'®'. Most of the
deaths in children less than five years are caused by
malnutrition and deficiency of iodine, zinc, iron, folic
acid and vitamin A'2. A study conducted in Bangla-
desh in 2016 showed that chronic malnutrition, age
of child, maternal anemia status, and monetary
condition of the family are factors significantly
associated with childhood anemia'.

Burden of anemia in developing countries is sfill
high. Identifying the factors associated with anemia
will not only help to reform the national policy but
will also help inearly recognition of susceptible
children. This is of utmost importance toensuretimely
tfreatmentand prevention of the consequences
associated with the problem. There are various
factors causing anemia in developing countries
that need to be identified. This study was designed
to find the frequency., morphological types and
factors associated with anemia among hospitalized
children aged 1-5 years in a tertiary care hospital.

METHODS

This cross-sectional study was conducted among
hospitalized children aged 1-5 years, at the Pediat-
ric Department Ziauddin University Hospital, Karachi
from  September 2019 fo March 2020
(ERC#1280719LKPED). Admitted 333 children aged
1-5 years were consecutively enrolled after obtain-
ing signed informed consent. Children with active
bleeding, a history of bleeding disorder, surgery and
blood transfusion in the last two months were
excluded. Factors influencing the health conditions
like household characteristics, maternal education,
father's employment status and monthly income in
rupees were noted. Age (in years), gender, birth
weight, breastfeeding, pica ingestion, the dietary
history of the child included drinking tea, frequency
of consumption of grains, vegetables, meat and
eggs were taken info account.

Height and weight were measured using standard
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methods. Children were categorized as “stunted" if
length for age < -2 z score and “malnourished” if
weight for length< -2 z score using the WHO
standard. Height instead of length was used for
children > 2years of age. Using the National income
Tax slab 2016; the chidren were grouped info
“low-income group” (monthly income <35,000
PKR/month). 2ml of venous blood was drawn for a
complete blood picture. Hemoglobin less than 11
g/dl was taken as anemia. The severity of anemia
was labeled mild, moderate and severe anemia on
the hemoglobin of 10.0-10.9mg/dl, 7.0-9.9mg/dl
and < 7.0mg/dl respectively, based on WHO criteria
for children 6-59 months of age. Anemia morpholo-
gy was classified as microcytic, macrocytic and
normocyftic based on erythrocyte size and shape.

Statistical data analysis was done using SPSS version
23. Descriptive statistical analysis was performed for
qudlitative and quantitative variables and reported
as frequency and percentages and meantSD
respectively. Factors significantly associated with
anemia in children were compared by Chi-squared
test for qualitative variables and t-test for numerical
variables taking p-value < 0.05 as statistically signifi-
cant. Confounding and effect modification were
assessed by siratification of data on age groups,
gender, parental education and consanguinity.

RESULTS

Anemia was detected in 212/333 (63.7%) children.
The mean hemoglobin level was 10.17+1.8. Mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH) and mean corpuscular hemo-
globin concentration (MCHC) were 73.9%11.1,
24.3+4.7 and 32.242.1 respectively. Microcytic
anemia was the commonest morphological type. In
our study 80.2% of children had microcytic, 17.9%
and 1.9% had normocytic and macrocytic anemia.
Furthermore, 42.9%, 48.6% and 8.5% of children had
mild, moderate and severe anemia respectively
(Figure 1).
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Figure 1: Frequency of types and severity of anemia.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (03)



Anemia among Hospitalized Children - A Study Based on Occurence, Morphology and Associated Factors

32

Parficipants’ mean age was 2.6 years (range 1-4.9).
Males constituted 53% (n=177) with mean height
and weights were 89.7cm and 11.6kg respectively.
Overall, 26.1% of children had birth weight <2.5kg

and significantly higher frequency in the moderate

Table 1: Demographic and household factors concerning anemia severity.

type of anemia. Frequencies of matemal education
and monthly household income were significantly
different according o severity of anemia (p <0.001,
p<0.001 respectively) (Table 1).

Chasactoishc: Overall Mild Anemia Moderate Severe Anemia N clie
(N=333) (n=91) Anemia (n=103) (n=18) e

Age (years) mean + SD 2.64+1.3 3.01+1.2 2:54+1.2 2.5%1.1 0.012<
Gender: Male n(%) 177 (53.2%) 46 (50.5%) 56 (54.4%) 14 (77.8%) 0.178
Height (cm) mean 5D 89.7+£11.4 91.6£12.4 87.7x11.0 86.3+9.3 0.053¢
Weight (Kg) mean £ SD 11.62+2.6 12.4+2.7 10.7£2.5 10.6+2.7 <0.001=
Birth weight, < 2.5 kg 87 (26.1) 31 (34.1) 40 (38.8) 06 (33.3) <0.001°
r\‘{’;"" s.consanguiniy=Yes| jaeia e 30 (32.9%) 39 (37.8%) 07 (38.9%) 0.188
Maternal education n(%)
lliterate 14 (4.2%) 4.0 (4.4%) 3.0 (2.9%) 3.0 (16.7%)
Primary 40 (12.0%) 11 (12.1%) 15 (14.6%) 2.0 (11.1%) <0.001
Middle 14 (4.2%) 7.0 (7.7%) 6.0 (5.8%) 1.0 (5.5%) p
Maftric 74 (22.2%) 22 (24.2%) 35 (34.0%) 3.0 (16.7%)
Intermediate 96 (28.8%) 34 (37.4%) 26 (25.2%) 7.0 (38.9%)
Graduate andabove 95 (28.5%) 13 (14.3%) 18 (17.5%) 2.0 (11.1%)
;?,;Eh]er amploymentiNo 8 (2.4%) 3 (3.3%) 5 (4.8%) 0 (00) 0.108
Monthly household <0.001
income: < 35,000 n (%) 118 (35.4%) 38 (41.7%) 57 (55.4%) 7.0 (38.9%) P

Statistical test applied - 2= ANOVA

Overall, 32.4% of children were malnourished with
significantly higher frequency in severe anemia
(p<0.001). Factors like stunting, pica, fea drinking,

never infake of grains consumpftion/week and 2).

Table 2: Nutritional and dietary factors concerning anemia severity.

E- Chi-squared test; p-value criteria < 0.05 taken as significant

never infake of meat consumption/week were
significantly different fo severity of anemia (p =
0.001, <0.001, 0.03, <0.01, 0.002 respectively) (Table

- . Moderate Severe
Overall Mild Anemia Arenik Ahamic
Nutritional and Dietary (N=333) (n=91) i R p-Value
Influences n(%) n(%) (n=103) (n=18)
n(%) n(%)
Malnutrition 108 (32.4%) 24 (26.4%) 55 (53.4%) 13 (72.2%) <0.001
Stunting 40 (12.0%) 12 (13.2%) 16 (15.5%) 6 (33.3%) 0.001
Breast feeding 276 (82.9%) 75 (82.4%) 85 (82.5%) 17 (94.4%) 0.61
History of pica ingestion 66 (19.8%) 8 (8.8%) 43 (41.7%) 15 (83.3%) <0.001
Deworm in last § months: No 274 (82.3%) 79 (86.8%) 84 (81.5%) 16 (88.9%) 0.38
Tea drinking 170 (50.1%) 57 (62.6%) 49 (47.6%) 11 (61.1%) 0.03
Vegetable consumption/week:
Newer 182 (54.7%) | 50 (54.9%) 63 (61.2%) 10 (55.5%) 0.23
Grain’'s consumption/week:
Fitswer 69 (20.7%) 22 (24.2%) 33 (32.0%) 6 (33.3%) <0.01
Egg consumption/week: Never 71 (21.3%) 19 (20.9%) 30 (292.1%) 4 (22.2%) 0.19
Meat consumption/week: Never 121 (36.3%) 34 (37.4%) 49 (47.6%) 10 (55.5%) 0.002

Statistical test -Chi-squared fest; p-value < 0.05 faken as significant
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Birth weight < 2.5 kg had six times higher risk of
developing anemia (OR with 5% CI - 6.33 (3.1-12.8),
p< 0.001). Parental consanguinity had 1.7 times
higher risk of anemia (OR with 95% CI 1.7 (1.02-2.79).
p=0.04). Similarly, monthly income < 35,000 (OR with
95% CI 8.85 (3.9-19.8), p<0.001), moderate (OR with
95% Cl 4.61 (2.5-8.5), p< 0.001) and severe malnutri-
tion (OR with 95% CI 10.5 (1.34-82.1), p=0.025), tea
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consumption (OR with 95% CI 1.58 (1.01-2.48),
p=0.046), never consumption of grains (OR with 95%
Cl14.78 (2.02-11.3), p<0.001) and meat (OR with 95%
Cl2.69 (1.25-5.79). p=0.011) were significant factors
associated with development of anemia. Risk of
anemia influenced by the maternal education is
also shown in the Table 3.

Table 3: Factors associated with Anemia among hospitalized children 1-5 years of age.

Anemia No Anemia Odds ratio
Characteristics (n=212) (n=121) (95% CI) p-Value
n(%) n(%)
Birth weight, < 2.5 kg 77 (89.5%) 2.0 (10.5%) 6.33 (3.1-12.8) <0.001
Parent’s consanguinity, Yes 76 (71.7%) 30 (28.3%) 1.7 (1.02-2.79) 0.04
Maternal education
E,':;'g:f 10 (4.7%) 04 (3.3%) 4.7 (1.4-16.1) 8'3(')3
: 28 (13.2%) 12 (9.9%) 4.4 (1.9-9.7) ’
Middle =
Matric l4.lo0%) 00.100) - 0.000
o i 60 (28.3%) 14 (11.6%) 8.1 (3.9-16.5) 0.000
e R 67 (32%) 29 (24.0%) 4.3 (2.4-8.0) i
33 (15.6%) 62 (51.2%) 1 (Ref)
Monthly household income <
35,000 102 (86.4%) 16 (13.6%) 8.85 (3.9-19.8) <0.001
Malnutrition
Moderate 80 (84.2%) 15 (15.8%) 4.61 (2.5-8.5) <0.001
Severe 12 (92.3%) 1.0 (7.7%) 10.5 (1.34-82.1) 0.025
Tea intake, Yes 117 (68.8%) 53 (31.2%) 1.58 (1.01-2.48) 0.046
Grain’s intake, Never 61 9(88.4%) 08 (11.6%) 4.78 (2.02-11.3) <0.001
Meat intake, Never 93 (76.9%) 28 (23.1%) 2.69 (1.25-5.79) 0.011

Statistical test -Chi-squared test; p-value < 0.05 taken as significant

DISCUSSION

Anemia is a worldwide prevalent health issue™. In
this study, frequency of anemia was 63.7%, a closer
frequency of 62.3% was reported by Habib et al.
among children in Pakistan between 6 fo 60
months's.

In our study, the predominant type of anemia was
microcytic i.e., 80.2%. The causes of microcytic
anemia are iron deficiency, thalassemia, anemia of
chronic disease and sideroblastic anemia'. Iron
deficiency could be the cause of microcytic
anemia in our participants because of the underly-
ing malnutrition. Normocytic anemia was 17.9%. The
causes of normocytic anemia are malaria, hemo-
globinopathies such as hereditary spherocytosis
and early iron deficiency anemia'®. Macrocytic
anemiawas seen in 1.9%. It is infrequent in children;
causes include deficiency of folate and vitamin B,
aplastic anemia or myelodysplasia and hypothy-
roidism'?.

Most of the children had anemia of moderate

severity (48.6%). A study by Latif et al. on severity of
anemia showed that moderate anemia was
common in children aged 6-50 months®. Jain et al.
also reported that anemia of moderate severity was
the commonest™®. Factors significantly associated
with anemia were birth weight, socioeconomic
status (maternal education and household inc-
ome), and malnutrition, consumption of pica and
tea and inadequate ufilization of animal and vege-
table products. Stunting was present in 12%. The
distribution of stunting was significantly higher in
anemic group (p=0.008). Habib et al. observed
33.2% of children had iron deficiency and stunting
and household food insecurity was associated with
it'. Pakistan is amongst one of those developing
countries, with the highest prevalence of childhood
malnutrition'. Tekile et al. documented that anemia
was 1.2 times and 1.5 times more in stunted and
wasted children®.

Anemic children mostly live in the areas with high
food insecurity. Complementary feeding in children
is usudlly delayed and when initiated it is nutritionally
inadequate adding to the risk to develop anemia.
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Anemia was significantly associated with diet
factors like those that increased tea intake, non-in-
gestion of grains, eggs and meat as well as pica
ingestion. Similar results were shown from Northwest
Ethiopia, where 58.6% of children were anemic, 51%
had moderate anemia which was positively related
to parasitic infection, non-ingestion of meat and
animal products®. EH Kishawi et al. demonstrated
that tea consumption with sugar was related to high
risk of childhood anemia?. Polyphenols in tea
impairs iron absorption. For instance, Kejo et al.
observed that low birth weight, non-ingestion of
meat, vegetables, fruits, and drinking tea were
significantly associated with childhood anemia?.
Study conducted in Brazil also showed low birth
weight was significantly associated with anemia™.

In our study., matemnal education was significantly
different in anemic and non-anemic children.
Anemic children significantly belonged fo the cate-
gory of lower monthly household income. Quality,
as well as the availability of complementary feed-
ing, is markedly affected by less family income.
Similar results were of study from Sudan, anemia was
significantly associated with low maternal educa-
tional and low family income?. Anggraini et al. also
noticed that anemia in children under-five was
inversely affected by maternal educational (p=
0.024) and family income (p= 0.044) 24.

Our study showed that low birth weight, low socio-
economic status, maternal education, malnutrition,
pica ingesfion and non-consumption of meat and
animal products were markedly associated with
anemia. Early detection of anemia is of paramount
importance. We recommend routine screening of
all children for anemia at 9 months of age. This
policy should be incorporated with the existing
nafional immunization program. As the first, few
years of life are important for development in
children. This strategy will improve their neurodevel-
opment and prevent poor outcomes in adulthood.

CONCLUSION

Most of the hospitalized children aged 1-5 years
had Hb < 11.0 g/dl. Anemia of moderate severity
was observed the most. Most of the factors associ-
ated with anemia are preventable. Low birth
weight, socioeconomic status, maternal education,
malnufrition and pica ingestion were markedly
associated with anemia. Reinforcement of micronu-
trient supplements, nutritional education, promptly
addressing the underlying cause of anemia are
fundamental strategies in all age groups.
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