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ABSTRACT

OBJECTIVES: To document the frequency of anemia in all patients who
presented to out-patient and/or in-patient in a tertiary level hospital
in Peshawar PAKISTAN and to find the frequency of various grades of
anemia in male and female patients.

METHODOLOGY: This retrospective, chart-based, descriptive, institu-
tion-based study was conducted in Department of Pathology, Hayatabad
Medical Complex, Peshawar. A total of 16,000 ‘full blood count’ reports
were reviewed for this study which were performed from 15th March,
2012 to I5th June, 2012. Simple random sampling was done to select
data of 6104 male patients and 1578 female patients. Hemoglobin
level <13 mg/dL for males and <12 mg/dL for females was considered
as anemic.

RESULTS: Out of a total of 7682 patients, 66.8% (n=>5133) were found
to be anemic while 33.2% (n=2549) patients had normal hemoglobin
levels. There were 4115 male (67.4%) and 1018 female (64.5%) which
were found to be anemic. Mean hemoglobin level was 11.64+2.5536
gm/dl for male patients and 11.10+2.1024 gm/dl for female patients.
Moderate anemia was more common in female patients (18.5%) as
compared to males (16.5%) while mild and severe anemia were more
common in male patients as compared to females patients (43% vs.
39%) and (7.6% vs. 7%)] respectively.

CONCLUSION: Frequency of anemia was high in patients presenting
to tertiary care hospital in Peshawar. The frequency was slightly higher
amongst male patients compared to female patients. Even after ex-
cluding the 2 high risk groups i.e. pregnant females and infants, a high
frequency rate is very alarming.
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INTRODUCTION

nemia has been defined as “a
Acondition in which the number of
red blood cells or their oxygen-carrying
capacity is insufficient to meet physiologic
needs, which vary by age, sex, altitude,

smoking, and pregnancy status”.' It is

considered as an important global health
issue with consequences regarding hu-
man health, social and economic well
being?. It is widely prevalent in developing
countries and according to World Health
Organization (WHO) estimates; two
billion of world’s population is anaemic'.
Several complications of anemia have
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been studied, most notably, the ill effects
of anemia in pregnant woman leading to

maternal and child complications?.

Anemia can be caused by a multitude
of factors. Nutrient deficiency is by far
the most common cause, which refers to
inadequate body stores of a single or mul-
tiple nutrients needed for hemoglobin
synthesis. Iron, folic acid, vitamins (B12)
etc have been implicated in causation of
nutritional anaemia*. Iron deficiency is the
common cause of anemia and according
to WHO estimates, 20-30% of non-preg-
nant females and 50-60% of children in
developing countries are suffering from
anaemia’. Other causes of anemia include
anemia of chronic disease, hereditary
defects leading to hemolysis, conditions
resulting in suppression of bone marrow
production of red blood cells, infections,
worm infestations, chronic ailments,
blood loss, etct. These causes vary in

different age groups.

The WHO has also laid down the clas-
sification of countries with respect to the
level of public health significance of ane-
mia: a prevalence of 15% is low, 15-40%
is medium and >40% is high.” Several
studies have been conducted in Pakistan
which have reported the prevalence of
anemia in pregnant females, children
and other segments of population®. Ac-
cording to WHO estimates for Pakistani
non-pregnant women aged 15-49 years,
51% had blood haemoglobin concentra-
tion of less than 12 g/dl and overall mean
blood haemoglobin concentration was
I'1.7 g/dl (95% CI: 1 1.5-12). In pregnant
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Pakistani women aged |15-49 years, 50%
had blood haemoglobin concentration of
less than | | g/dl and overall mean blood
haemoglobin concentration was 10.9 g/
dl (95% CI:10.6-11.2).° A lot of work
has been done by various researchers
regarding the prevalence of anemia and
there is plenty of evidence regarding
anemia in populations of both genders in
Pakistan. There is little evidence regard-
ing anemia prevalence in adult population

in Peshawar.

The objectives of this study were to
document the frequency of anemia in all
patients who presented to out-patient
and/or in-patient in a tertiary level hospi-
tal in Peshawar and to find the frequency
of various grades of anemia in male and

female patients.

METHODOLOGY
Study Design and Study Setting:

A retrospective, cross-sectional,
chart-based, institution-based study was
conducted in Department of Pathology,
Hayatabad Medical Complex (HMC);
Peshawar. HMC is a 1000-beded tertiary
care hospital, which is the third largest
hospital of Khyber Pakhtunkhwa prov-
ince of Pakistan. It receives patients from
all over the northern part of country and
majority of patients from Afghanistan.
The study was approved by the hospitals’
Institute Review and Ethics Board (IREB).

Study Sample and Data Collection:

The inclusion criterion was all ‘Full
Blood Count’ reports of patients who
presented to Out-Patient and In-patient
departments of HMC, Peshawar from
I5th March, 2012 to 15th June, 2012.
The reports of patients who presented
to Out-patient Antenatal clinics (pregnant
women) and to Pediatrics department
were excluded from the study. Hemo-
globin (Hb), white cell count (WBC) and
platelet count were determined by using
Hematology Analyzer: Sysmex KX-21.

A total of 16,000 reports were re-
viewed for this study. Simple random
sampling was done to collect data. For
males, a sample size of 6104 was tak-
en, which produces a two-sided 95%
confidence interval with a width equal
to 0.010 when the sample proportion is
0.040. For females, a sample size of 1578
was taken, which produces a two-sided
95% confidence interval with a width
equal to 0.020 when the sample pro-
portion is 0.040. A total of 7682 reports
were included in the study as sample size.

The reference ranges for hemoglobin
concentration categories used in this
study were according to levels recom-
mended by World Health Organisation'°.
Hemoglobin level above 13 mg/dL for
males and above 12 mg/dL for females
was considered as normal. Any level
below these values was considered as

anemic. Hemoglobin between 10-12.9
mg/dL for males and between 10-11.9
mg/dL for females was categorized as
‘Mild Anemia’. For both genders, Hb level
between 8-9.9 mg/dL was referred to as
‘Moderate Anemia’ and below 8 mg/dL

was considered as severe anemia.
Data Analysis:

Data was recorded and analyzed using
Statistical Package for Social Sciences
v20.0 (SPSS, Inc., Chicago, IL, USA).
Results were recorded as frequencies,
means = standard deviations (SD) and

p-values.

RESULTS

There were a total of 7682 patient
reports which were included in the study.
Thirty three percent (n=2549) of all

patients had normal hemoglobin levels

TABLE I: STATISTICAL MEASURES OF HAEMOGLOBIN IN
BOTH GENDERS

Male Female
Mean hemoglobin gm/dI 11.64 11.10
Median 11.80 11.25
Std. Deviation 2.5536 2.1024
Range 17.6 18.9
Percentiles 25 10.0 9.9
50 1.8 11.25
75 13.5 12.4
3000
2642
2500
1989
2000 o
1500 + m Male
1006 Female
1000 +
616
467
500 - 292
110
0 = 1
NORMAL MILD MODERATE SEVERE
ANAEMIA ANAEMIA ANAEMIA

Figure I: Comparison of various grades of anaemia in both genders
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while 66.8% (n=5133) were anemic
according to the laboratory result of full
blood count. Table | shows the various
statistical measures of anemia in male and

female population.

In our study, hemoglobin levels above
I3 gm/dl (for males) and above |2gm/
dL (for females) was takes as ‘normal’
while levels below this were labeled as
‘anemic’. There were 4115 male pa-
tients (67.4%) and 1018 female patients
(64.5%) which were anemic. There were
7 male patients and 6 female patients
who had pancytopenia on laboratory
investigations and were excluded from
the study.

Moderate anemia was more common
in female patients (18.5%) as compared
to males (16.5%), while mild and se-
vere anemia were more common in
male patients as compared to females
patients (43% vs. 39%) and (7.6% vs.
7%)] respectively. Figure | shows the
comparison of various grades of anemia

in both genders.

DISCUSSION

Anaemia is widely prevalent in Paki-
stan and its prevalence in children and
pregnant females has been reported
in various WHO reports as well as in
local literature. In this study we found a
very high frequency of anaemia in male
patients in addition to above mentioned
groups. Frequency of anaemia in this
study is high in both genders in compar-
ison with the available literature'"'2.

National Health Survey of Pakistan
(NHSP) estimated that the prevalence
of anaemia in whole Pakistani population
amongst young men varied from 2% to
28% depending on urban-rural differ-
ence and socio-economic status while
anaemia in child bearing age women
ranged from 38%-51.5%'". In our study,
the frequency of anaemia was found to be
67.4% for males and 64.5% for women.
The high frequency can be partly due to

the fact that all patients either presented
to hospital or were previously admitted.
Anaemia is very common in hospitalized
patients affecting 30-90% of patients'>.
Anaemia can be due to the disease pro-
cess itself or can be due to certain drugs
especially certain antibiotics and almost
all chemotherapeutic drugs, in which case
the hemoglobin levels should be regularly
monitored and treated accordingly'*'®.
A study conducted in healthy universi-
ty students in the same city reported
anaemia in 1.5% in males and 23.9% in
female students'. This is in accordance
with similar studies conducted elsewhere
on healthy university students. The
main population groups to suffer from
anaemia are infants, pre-school children
and pregnant females; therefore the low
prevalence of anaemia in healthy univer-

sity students is understandable'é.

Iron deficiency anaemia has been
reported as the most common cause
of anaemia'"'’. Food fortification with
iron has been used to prevent anaemia
in certain countries with varying results
depending on type of food fortified'®.
Assuncao et al reported lack of any
increase in Hb levels or decrease in
anaemia after wheat fortification with
iron in Brazil. Arcanjo et al reported im-
provement in Hb levels and decrease in
anaemia prevalence after using iron-for-
tified rice'®. This difference in results with
difference type of fortification can be
attributed to the fact that phytins present
in wheat decrease iron absorption and
result in no improvement in haemoglobin
levels.

Pregnant women are the most likely
population group to suffer from anaemia,
especially nutritional anaemia®. It is very
important to correct anaemia as this is
related with several adverse outcomes
like low birth weight, preterm delivery,
perinatal mortality, etc. Such females
are at increased risk for these adversi-
ties in subsequent pregnancies. A study
conducted by Baig et al reported 90.5%

prevalence rate of anaemia (cut off
value of Hb less than | Igm/dL) in 1369
pregnant females presenting to antenatal
clinics8. This depicts the scale of problem
of anaemia, especially in the semi-urban
and rural areas of Pakistan. In our study,
we excluded the reports from antenatal
clinic; and female population represented
in this study was young women, geriatric
population and patients admitted in gy-
naecological wards. The high frequency
of anaemia found in female population in
this study (64.5%) depicts that it is not
only the pregnant females which are at
increased risk of anaemia but the female
population overall suffers from anaemia.
Iron supplements before, during and
after pregnancy should be encouraged/
prescribed to all females to avoid the ill
effects of anaemia in later stages of life?".

The strength of this study was the
large sample size incorporated for
this study. We tried to not include the
pregnant females as we excluded all the
reports from antenatal clinics. In order
to minimise the bias, random sampling
technique was applied instead of con-
venience sampling. Further large-scale,
multi-centre research is necessary to
elucidate the various age groups vulner-
able to developing anaemia, the various
risk factors resulting in anaemia, the pre-
senting complaints and the correlation of
anaemia with age, gender, socioeconomic
status in our population, food fortifica-
tion with iron should be encouraged to
reduce anaemia especially in high risk
groups.

LIMITATIONS OF STUDY

There were a number of limitations in
this study. This was a hospital based study
and only included reports of patients who
were advised ‘full blood count’ investiga-
tion. This refers to the population which
are at high-risk to develop anaemia.
There was no correlation with age of
patients, presenting complaints, clinical
presentation, socioeconomic status, ed-
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