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Abstract

Objective: The purpose of this work was to analyze the prevalence of anemia among children aged 6
months- 12 years attending emergency room of a hospital in Northern Jordan.

Method: This was a cross-sectional retrospective study performed from May to August 2014 using the
computerized database of Princess Rahma teaching hospital for children. This study analyzed
information from 1,728 children aged 6 months to 12 years attending the emergency room. Children
with abnormal white blood counts at the time of the hemoglobin test and with chronic diseases were
excluded. The data of age, gender, hemoglobin level, and severity of anemia were analyzed. Anemia
was defined as hemoglobin level < 11 g/dL in children aged 6-59 months and <11.5 g/dL in children
aged 5-12 years, according to cut-off levels of hemoglobin suggested by the World Health Organization.
Results: The overall prevalence of anemia in children aged 6 months-12 years was 24.9% (N= 431).
The overall prevalence of anemia in children aged 6 months to 5 years was 32% (N=351) and children
below 2 years presented the highest risk of anemia (39%, N=241). Most anemic cases in children from
6 months to 5 years (67.5%, 237/351) were mild, followed by 31.3% (110) and 1.1% (4) of the cases
that showed moderate and severe anemia, respectively. Mean hemoglobin value for children from 6
months to 5 years was 11.4 g/dl. The overall prevalence of anemia in children aged 5-12 years was12.7
% (N=80). On the other hand, most anemic cases in children aged 5-12 years (57.5%) showed moderate
anemia, while 40% of the cases presented mild type and 2.5% severe anemia. Mean hemoglobin value
for children from Syears to 12 years was 12.8 g/dl.

Conclusion: Given the high prevalence of childhood anemia observed in northern Jordan, particularly
among those less than 5 years of age, and given the negative consequences of anemia on their cognitive
and behavioral development even in later years, there is an urgent need for effective and efficient public
health intervention. In April 2002, Jordan began a wheat flour fortification program that included iron
and folic acid, but despite this national fortification program there was no statistically significant change
in the prevalence of anemia, indicating that other causes (in addition to iron deficiency) are responsible
for anemia. In addition, the high prevalence of anemia supports the need to develop strategies in
prevention rather than treatment in this important public health issue.
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Introduction needs. The body’s physiologic needs vary by
Anemia is a condition in which the number age, sex, altitude, smoking, and pregnancy
of red blood cells or their oxygen-carrying status. Iron deficiency is thought to be the most
capacity is insufficient to meet physiologic common global cause of anemia. Although
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other conditions, such as deficiency of folate,
B12
inflammation,

vitamin and vitamin A, chronic

parasitic  infections, and
inherited disorders can also cause anemia.
Moreover, pregnant women and children are
particularly vulnerable.

In 1985, the World Health Organization
(WHO) estimated that about 30% of the world
population was anemic.. A WHO analysis
performed in 2008 reported that anemia
affected 24.8% of the world’s population,
including 42% of pregnant women, 30% of
non-pregnant women, and 47% of preschool
children.’ Recently, global anemia prevalence
was estimated at 29% in pregnant women, 38%
in non-pregnant women, and 43% in children,
with reductions since 1995 in each group.4

Childhood anemia is a major public health
problem worldwide. It is associated with
serious  consequences including growth
retardation, impaired motor and cognitive
development, and increased morbidity and
mortality.5

Four national surveys document the
prevalence of anemia in preschool children:

1. The National baseline survey on iron
deficiency anemia and vitamin A deficiency
conducted in 2002 (MoH, 2002) °

2. Jordan population and family health survey
(JPFHS) 2002 (Do’s and ORC Macro, 2003)7

3. JPFHS 2009 (DoS and ICF Macro, 2010) ’

4. Micronutrient Survey 2010 (MoH, 2011) ’

The 2002 and2010 surveys included
children aged 12-59 months while the JPFHS
2002 and 2009 include children aged 6-59
months. Due to differences in age-groups,
trends are difficult to estimate accurately. When
comparing data from the 2010 micronutrient
survey with those of the 2002 baseline survey

(children aged 12-59 months), the prevalence of
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anemia decreased slightly from 20% in 2002 to
17% in 2010. However, when comparing these
set of data with JPFHS 2002 and 2009, there is
a large difference in prevalence, even when
considering the difference in age-group.
According to JPFHS 2002 and 2009, the
prevalence of anemia among children aged 6-
59 months was about 33-34% and remained
stable
Methodologicallo issues may explain these

between these two  surveys.
inconsistencies.

This study was carried out to determine the
prevalence of anemia in children in Northern
Jordan and to compare the results with the data of
the Jordan population and family survey 2012 and

with the data of surrounding countries.

OBJECTIVES & METHODS:

The purpose of this work was to analyze the
prevalence of anemia among children aged
6months - 12 years attending emergency room
of the hospital.
database of Princess Rahma teaching hospital

By using the computerized

for children, a cross-sectional retrospective
study was carried out from May to August
2014, during which 1,728 children aged 6
months to 12 years attended the emergency
room. Children with abnormal WBC and with
chronic diseases were excluded.

Data analyzed for age, gender, hemoglobin
level using SPSS statics version 19. Anemia was
classified as mild, moderate, or severe based on
the definition of anemia provided by WHO
(Table 1). Anemia is defined as hemoglobin
levels < 11 g/dL in children aged 6-59 months
and < 11.5 g/ dL in children aged 5-12 years,
according to cut-off levels of hemoglobin
suggested by WHO.” The blood samples were
collected in EDTA tubes and the analysis was
performed with an automated cell counter.
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Table 1. Hemoglobin concentrations for the diagnosis of anemia and assessment of severity.!

Haemoglobin levels to diagnose anaemia at sea level (g/l)*

Anaemia*

Population Non -Anaemia* Mild* Moderate Severe
Children 6 - 59 months of age 110 or higher 100-109 1059 lvwer than 70
Children 5 - 11 years of age 115 or higher 110-114 80-109 lwer than 80
Children 12 - 14 years of age 120 o higher 119 BO-109 lower than 80

RESULTS:

Overall prevalence of anemia in children
aged 6 months-12 years 24.9% (N=431). The
overall prevalence of anemia in children aged 6
months to 5 years was 32% (N=351) (Figure
1/Table 2); and children below 2 years
presented the highest risk of anemia (39%,

N=241). Most of the anemic cases in children
from 6 months to 5 years (67.5%, 237/351)
were mild type, 31.3% (110) cases were
moderate and 1.1% (4) presented severe anemia
(Table 2). The mean hemoglobin value for
children from 6 months to 5 years was 11.4 g/dl.

Figure 1. Bar (a) and pie chart (b) about anemia condition among children aged 6 months to 5 years.
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Table 2. Patients gender distribution and anemia type and condition among children aged 6
months to 5 years.

Gender Total
Male Female
N 662 435 1,097
% 60.30% 39.70% 100.00%
Anemia condition Total
Anemic <5 years Non-Anaemic < 5 years
N 662 435 1,097
% 60.3% 39.7% 100.0%
Anemia severity
Mild Moderate Severe Total
N 237 110 4 351
% 67.50% 31.30% 1.1% 100.00%

40% of the cases presented

mild type, and 2.5% showed severe anemia
(Table 3). Mean hemoglobin value for children
from Syears to 12 years was 12.8 g/dl

The overall prevalence of anemia in children
aged 5 -12 years was 12.7 % (N=80) (Figure2,
Table 3). Most of the anemic cases in children
aged 5-12years (57.5%) were moderate, while

Figure 2. Bar (a) and pie chart (b) about anemia condition among children aged 5-12 years.
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Table 3. Patients gender distribution, anemia type and condition among children aged 5 — 12 years.

Gender Total
Male Female
N 374 257 631
% 59.30% 40.70% 100.00%
Anemia condition Total
Anemic > 5 years Non-anemic
N 80 551 631
% 12.7% 87.3% 100.0%
Anemia severity
Mild Moderate Severe Total
N 32 46 2 80
% 40.00% 57.50% 2.5% 100.00%
DISCUSSION:

Childhood anemia is a major public health
problem worldwide. It is associated with
serious  consequences including growth
retardation, impaired motor and cognitive
development, and increased morbidity and
mortality. '' Anemia is common among
children in Jordan; one-third (32%) of children
from 6-59 months are anemic. It has been
reported that 20% of children present mild

anemia while 12 % present moderate anemia.
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Less than 1% of children were diagnosed with
severe anemia. Among infants, the prevalence
of anemia is highest at age 6-8 months (61%),
decreases at age 9-11 months (41%), and
increases again at age 12-17 months (54%),
after which it linearly declines to a low 17% in
the age group 48-59 months (Table 4).
Differences in anemia levels are small between
boys and girls, in rural and urban areas, and by
region.12
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Table 4. Jordan population family health survey (JPFHS), 2012. 1

Percentage ol children age 6-59 months classilied as having anemia, by background characleristics, Jordan 2012

Anemia slalus by hamoglobin level

Ay il Moderale ana- Savere
Backgnownd anemia anemia (10.0- mia anamia Mumibar
characlerislic (=110 gidl) 10.9 gidl) (7.0-9.9 gddl) (= 7.0 qidl) al children
Age in months
&-8 61.3 348 261 0.5 207
F-11 41.2 24.6 16.7 .o 263
12-17 54.0 9.7 239 0.4 579
18-23 42.8 24.2 18.3 0.3 555
24-35 ne 20.4 11.4 0.2 1,119
36-47 258 14.2 9.4 0.3 1,199
4B-59 171 12.2 4.8 0.2 1,196
Sex
Male 337 19.6 138 0.3 2,635
Female no 19.9 1o 0.1 2,484
Mother's interview status
Inlervienwed 32.2 19.8 121 0.2 5.019
Mol interviewsad bul in househoald (34.9) {4.6) (30.3) (0.0) 55
Mol interviewsad and nol in tha
househaold' 45.9 26.2 19.7 0.0 46
Residence
Urban 32.2 19.5 12.5 0.2 4,142
Rural 330 20.7 121 0.2 Q717
Region
Cenlral 32.4 200 12.2 0.2 3.074
Morth 325 19.7 126 0.2 1,603
Sauth s 18.4 130 0.4 503
Governoralts
Amman 34.2 222 120 0.0 1,738
Balga 37.5 20.4 160 1.1 34
Larga 27.4 15.4 11.7 0.3 77
Madaba 246 16.9 7.5 0.2 138
Irkyid 34.2 210 130 0.2 0
Malrag 26.3 16.2 100 0.1 328
Jarash 31.3 17.7 13.2 0.4 187
Ajloun 37.2 21.4 15.6 0.2 131
Karak 34.7 19.0 15.1 0.6 224
Tafiala ne 15.9 5.7 0.3 87
Maan 381 19.8 180 0.3 88
Agaba 2B.6 17.8 10.5 0.2 104
Badia
Badia 39.3 235 15.8 0.0 420
Mon Badia 3.7 19.4 121 0.2 4,700
Camps
Camp 365 211 15.3 .o 222
Mon camp 32.2 19.7 12.3 0.2 4,897

The overall prevalence of anemia in Jordan
has not changed much in the last decade,
decreasing very slightly from 34 %in 2002 to
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32 %in 2012."2 Our data were consistent with

data of Jordan population family the survey

carried out in 2012."
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Trends in anemia status among children 6-59 months
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Figure 3. Trends in anemia status among children 6-59 months. 2

Previous reports indicated that anemia is the
most prevalent nutritional disorder in children
from the Middle East and North Africa.13 The
of
approximately 11% to 40% as it was shown to
be 11.6% in Saudi school-aged childrenm, and
39.6% in Egyptian preschool children.”

prevalence anemia  ranges from

According to the classification established by
WHO, the prevalence of anemia among anemia
types 155%—-19.9%, 20%—-39.9%, and >40% for
mild, moderate, and severe anemia,
respectively. Most Arab Middle East countries
fall within the category of moderate to severe
deficiency.

In a cross-sectional study performed
with500 Saudi infants aged 6-24 months
attending a well-baby clinic, Al Hawsawi et al.
reported that 49% presented iron deficiency
anemia (IDA), defined as Hb < 11 g/dL and
serum ferritin <10 ug/L.17 In addition, Abou-
Zeid et al. reported that 11.6% of Saudi school
children were anemic, with a declining rate of
anemia from ages 6 to 14 yealrs.14 It is worth

noting that many children in this study were
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underweight (14.2%), stunted (12.2%), obese
(9.8%), or suffered from wasting (13.8%),
which could be influencing the results of the
study.

In another cross-sectional study of 300
Egyptian infants aged 6—24 months old, Elalfy
et al. reported that 66% presented anemia (Hb <
11 g/dL), of which 43% was caused by
IDA. ‘Austin et al. examined the trends in
anemia (Hb < 11 g/dL) from the Egyptian
Demographic and Health Survey (EDHS)
conducted between 2000 and 2005,
revealed a prevalence of 37%-52% among

and

Egyptian children aged 12-36 months.~ We
believe that
prevention and control, a strategy or long-term

in order to initiate anemia
plan should be developed. This strategy should

the
related problems,
of the
programs or even introducing new programs."’

include surveying anemia problem,

assessing anemia and

suggesting improvements current

The majority of available data on nutritional
status in the Middle East region have been
observational

generated from small-scale
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studies, but there are no previous studies
performed on larger populations. Randomized
clinical trials (RCTs) to study primary and
secondary prevention of malnutrition have been
conducted outside of the Middle East and only
local and regional studies are needed to
implement culturally appropriate approaches
within this region.

Conclusions:
Given the high prevalence of childhood
anemia observed in northern Jordan,

particularly among children below 5 years old,
and given the negative consequences of anemia
on their cognitive and behavioral development
even in later years, there is an urgent need for
an effective and efficient public health
April 2002,
implemented wheat flour fortification program

intervention.  In Jordan
that included four supplementations with iron
and folic acid. Despite this, there was no

significant change in the prevalence of anemia,
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