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ABSTRACT
Background: Anaemia is a global public health problem. Prevalence of deficiency anaemias in healthy
teenage population can be an important indicator of general nutritional status. The aim of this study was to
assess haemogram values of medical students in Karachi and correlate it with WHO parameters.
Material & Methods: This descriptive cross-sectional study was conducted in 2010 on 518 apparently
healthy subjects of both genders, who presented for fitness test prior to admission in medical college.
Anti-coagulated whole blood samples were collected and tested on automated haematology cell
counter and an 18 parameter haemogram was obtained. Peripheral smear was prepared using Leishman’s
stain.
Results: The mean age was 18.1 years with male to female ratio of 1:3. The mean haemoglobin was 14.7 g/
dl in males and 12.8 g/dl in females. Mean MCV 83.3 fl in males and 82.4 fL in females. Mean MCHC 33.4 g/
dl in both genders. Mean platelet count 247.4x109/l in males while 289.6x109/l in females.. Normochromic-normocytic morphology was found in 478(92.2%), hypochromia with aniso and poikilocytosis in
38(7.3%) and macrocytosis in 2(0.4%) persons. These frequencies were consistent to WHO reference
ranges.
Conclusion: The blood indices of medical students fall within the specified range as set by WHO
parameters.
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INTRODUCTION
Anaemia is a condition in which the number
of red blood cells (and consequently their oxygen-carrying capacity) is insufficient to meet the
body’s physiologic needs. Specific physiologic
needs vary with a person’s age, gender, residential elevation above sea level (altitude), smoking
behavior, and different stages of pregnancy.1 Anemia is defined as a decreased concentration of
haemogobin and red blood cell mass compared
with that in age matched controls. It is a frequent
laboratory abnormality in children. As many as
20% children in United States and 80% in developing countries will be anaemic at some of age of
18 years.2
Anaemia is a global public health problem,
affecting all the countries of the world, with many
social and economic consequences for the development of a country as well as having profound
effects on human health. In 2002, iron deficiency anaemia (IDA) was considered to be
among the most important contributing factors
to the global burden of disease. 3,4 WHO esti-

mates that more than 2 billion people worldwide
are anemic.1
Prevalence of common deficiency anaemias,
among healthy teenage population group, can be
an important indicator of general nutritional status. Adolescent girls show highest prevalence of
low iron intake and poor iron status.5 Accounting
for the accelerated growth spurts, teenagers
carry relatively higher risk for developing deficiency anemias.6 As their requirement for nutrients
escalate, dietary deficiency may develop in this
setting. Teenager females carry a comparatively
higher risk for developing iron deficiency
anemia (due to added menstrual losses and uncompensated dietary iron input).7 Living in a developing country; apparently healthy Pakistani
youth may be affected by the dietary deficiency
anaemias. Anemia in this age group can have many
side effects including a person’s ability to concentrate, learn, and remember, lethargy, inability
of immune system to function properly leading to
increase susceptibility to infection and lack of
stamina and decreased work and study performance.8,9
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Anemia can thus have a relevant effect on
healthcare needs and become a significant
healthcare burden.10,11 it is an established fact that
anemia is very common in teenage population
especially in girls. Hence more work needs to be
done in Pakistan.
The objective of this study was to evaluate
haemogram values among teenage medical students in Karachi and to compare it with normal
age and gender specific reference ranges provided
by WHO.12

MATERIAL AND METHODS
This descriptive cross-sectional study was
conducted in 2010 on 518 apparently healthy subjects of both genders, who presented for fitness
test prior to admission in medical college. Anticoagulated whole blood samples were collected
and tested on automated haematology cell counter
l TAC-α and an 18 parameter haemogram was
obtained of which we included 10 parameters i.e.
white blood cells (WBC), red blood cells (RBC),
hemoglobin (Hb), haematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), platelets (PLT), red cell
distribution width (RDW) and platelet Crit (PCT)
in our study. Analysis was done on SPSS version
16.0.
Peripheral smear was prepared within a standardized time limit of 4 hours while Leishman’s
stain was utilized for staining. Peripheral smear morphology was reported by conventional microscopy.
Reference ranges for both genders were used
in accordance to the WHO guidelines. For morphology, normochromic normocytic picture was
considered as non-anaemeic. hypochromia with
aniscytosis & poikilocytosis as either iron deficiency
anaemia or haemoglobinopathy or both while
macrocytosis was taken as vitamin B12 or folic acid
deficiency anemia.
Out of the two approaches i.e. kinetic (focusing on production, destruction and loss)10 and
morphological (which groups anaemia by red
blood cell size) the second one was used as it is
reliable and conveniently done by routine hematology analyzers.

RESULTS
Mean age group of the subjects included in
the study was found to be 18.1 yrs with 127(24.52)
males and 391 (75.48) females.
In males the calculated means of all the parameters are shown in Table-1

Table 1: Descriptive statistical analysis of
male subjects.
Parameter

Mean+SD

WBC(103/ul :mean ± SD)

7.27+1.94

RBC(106/ul:mean ± SD)

5.36+0.61

Hb(gm%:mean ± SD)

14.71+1.46

HCT(%:mean ± SD)

44.85+5.88

MCV(fl:mean ± SD)

83.35+8.55

MCH(pg:mean ± SD)

27.62+2.82

MCHC(g/dl:mean ± SD)

35.14+25.80

PLT(103/ul:mean ± SD)

247.40+80.81

RDW(%:mean ± SD)

13.83+2.65

PCT(%:mean ± SD)

0.17+0.06

In females the calculated means of all the
parameters are shown in Table-2
Table 2: Descriptive statistical analysis
of female subjects.
PARAMETER

Mean (Standard
deviation)

WBC(103/ul :mean ± SD)

7.744 ( 1.9090 )

RBC(106/ul:mean ± SD)

4.7967(0.44702)

Hb(gm%:mean ± SD)

12.884(1.2365)

HCT(%:mean ± SD)

39.303(3.5127)

MCV(fl:mean ± SD)

82.449(7.4339)

MCH(pg:mean ± SD)

27.470(5.7445)

MCHC(g/dl:mean ± SD)

32.860(2.8178)

PLT(103/ul:mean ± SD)

289.61(79.451)

RDW(%:mean ± SD)

14.037(2.7447)

PCT(%:mean ± SD)

0.2087(0.05911)

Normochromic and normocytic morphology
was found in 92.2% (478), while Hypochromia
with anisocytosis and poikilocytosis was seen in
7.3% (38). Macrocytosis was found in 0.4% (02).
DISCUSSION
Anaemia begins to show its effects since
childhood and continue to cause problems
throughout a person’s life. Research have highlighted the fact that iron-deficiency anaemia in
children is associated with impaired cognitive and
intellectual performance; it also has significant effect on motor development, coordination, language development, and scholastic achieve-
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ment.13-17 The adverse health consequences do not
only impair cognitive and physical development
of children but reduces work productivity of adults.3
This study was carried out in a population which
was about to enroll in a medical college.

Further inference deducted from the study
show the importance of socio-demographic status and health awareness as valuable indicators
for the prevention of nutritional deficiency
anaemias.

The analysis showed 8% prevalence of
anaemia in the study group. This poses the question as to why the frequency of anaemia in future
medical students is lower as compared to the
general population. The possible explanations
could be the presence of awareness about the issue. Pre medical students have been taught the
importance of a balanced diet and the functions
of iron in the body. Haemoglobin and oxygen
transport form a core part of their biology curriculum.
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