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ABSTRACT

Background: The prevalence of iron deficiency anemia, which is the commonest cause for anemia, is 52% in Indian
women aged 15 to 49 years, as per WHO statistics. Health consequences of anemia include reduced immunity,
increased morbidity and impaired cognitive performance.

Methods: The study participants were requested to fill in a pretested self-administered questionnaire. Under aseptic
precaution 2 ml of venous blood sample was collected in EDTA vacuum tubes and tested for Hb%, PCV, RBC
indices using automated analyzer - Pentra ES 60 and peripheral smear study was done by the pathologist.

Results: Anemia was present in 43% of the study population with 37% having mild anemia. Hematocrit was less than
normal in 36.2% of the study population with 32.2%showing hypochromia and 21.5% showing microcytosis, thus
confirming iron deficiency status. Peripheral smear study revealed microcytic hypochromic blood picture in 26%,
normocytic hypochromic in 38% and normocytic normochromic in 32% of the anemic subjects. Menorrhagia was
present in 14% of the anemic students whereas 14.1% of the non-anemic subjects had oligomenorrhoea.

Conclusions: Frequent screening of the students for the presence of anemia and regular health checkups is a must in

all school and university students.
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INTRODUCTION

Anemia, which is the most prevalent nutritional problem
worldwide, occurs more commonly in young children,
pregnant women and women of child bearing age.! The
prevalence of iron deficiency anemia, which is the
commonest cause for anemia, is 52% in Indian women
aged 15 to 49 years, as per WHO statistics.? Health
consequences of anemia include reduced immunity,
increased  morbidity and  impaired  cognitive
performance.?*

Accelerated growth, hormonal changes, onset of
menstruation and malnutrition due to changes in the food
habits are the main causes of iron deficiency anemia in

adolescent girls.>® Adolescent period is crucial due to
transition from childhood to adulthood and it is the most
appropriate time, to intervene any health problem.’
Women with even mild anemia experience fatigue and
reduced work capacity.®

Poor eating habits are a major public health concern
among university students. Meal skipping, eating away
from home, snacking and fast food consumption
predispose them to dietary deficiencies.®!® Also, chronic
blood loss due to changes in menstrual pattern, worm
infestation etc., further increase their chance of being
anemic. Students who study medicine, also follow the
same pattern, inspite of them having better knowledge
about health and better access to health care facilities.

June 2017 - Volume 6 - Issue 6 Page 2241



Kannan B et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jun;6(6):2241-2245

Hence, the present study was conducted in Sri Manakula
Vinayagar Medical College and Hospital, to assess the
prevalence of anemia among its female students and its
correlates. It also provides an opportunity, to intervene at
a point in life, before the potential problems become
serious later in life.

METHODS

This cross-sectional study was conducted among female
under graduates of Sri Manakula Vinayagar Medical
College and Hospital between September 2015 and
January 2017.Based on the prevalence of anemia of 24%
in the referral study, with 95% confidence interval and
absolute precision of 8%, the sample size was calculated
to bel49, using Epi info version 3.5.1.1' Institutional
ethics committee permission was obtained.

After taking informed consent, the willing subjects were
requested to fill in a pretested self-administered
questionnaire. It contained socio-demographic data,
symptoms of anemia, menstrual history, dietary habits,
history of worm infestation and chronic blood loss.

All the subjects were examined for pallor and
anthropometric data were measured. Under strict aseptic
precaution 2 ml of venous blood sample was collected in
EDTA vacuum tubes and tested for Hb%, PCV and RBC
indices using automated analyzer—Pentra ES 60.

Peripheral smear study was done by the pathologist, thus
confirming the type of anemia and the results were
conveyed to the subjects. Those found to be anemic were
further evaluated by physician and treated. Students with
menstrual abnormalities were treated in gynaecology
department. The cut-off value for determination of
anemia was haemoglobin value <12 gm/dl and severity of
anemia was based on WHO classification.*?

BMI was graded based on WHO classification for Asian
population.*® Of the red cell indices, MCV <80 fl was
taken as microcytic, MCV >96 fl as macrocytic and MCH
<27 pg as hypochromic anemia.

The responses were collected and analysed using freely
available software Epi Info version 3.5.1. Frequencies
and percentages were calculated and Chi-square was
applied to find out the statistical significance. P value
<0.05 was considered significant.

RESULTS

The age of the study participants ranged from 18 to 25
years. All the participants belonged to upper middle class
or upper class by Modified Kuppuswamy’s scale.**

The mean Hb% of the study population was 11.9gm/dl.
Anemia was present in 43% of the study population with
37% having mild anemia (Table 1).
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Table 1: Prevalence of anemia among the
study participants.

Mild (11-11.9) 55 37
Moderate (8-10.9) 6 4
Severe (<8) 3 2
Non-anemic (>12) 85 57

Hematocrit was less than normal in 36.2% of the study
population. On observing the red cell indices
abnormality, 32.2%had hypochromia and 21.5% had
microcytosis thus confirming iron deficiency status
(Table 2).

Table 2: Abnormal red cell indices in the
anemic subjects.

Pcv <38% 54 36.2
Mcv <80fl 32 215
Mch <27pg 48 32.2
Mchc <32% 24 16.1

Menorrhagia was present in 14% of the anemic students
whereas 14.1% of the non-anemic subjects had
oligomenorrhoea (Table 3).

Table 3: Pattern of the menstrual cycle in the

study subjects.
Menorrhagia 9 (14%) 3 (3.5%)
Oligomenorrhoea 4 (6.3%) 12 (14.1%)
Polymenorrhoea none 1 (1.2%) v;alue
Metrorhagia none 1 (1.2%) 0.094
Hypomenorrhoea  none 1 (1.2%) '
Normal cycle 51 (79.7%) 67 (78.8%)

Both the study groups complained of some symptoms of
anemia irrespective of their haemoglobin status, with
21.5% having more than 4 symptoms. There is no
statistically significant difference between both the
groups, with respect to skipping of breakfast, type of diet,
frequency of fried food and fruits and vegetable intake.
51.5% of the anemic students were malnourished with
28.1% being under weight. In the non-anemic group
48.2% of the students were malnourished with 12.9%
being under weight and 35.2% were overweight or obese
(Table 4).

Peripheral smear study has revealed microcytic
hypochromic blood picture in 26%, normocytic
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hypochromic in 38% and normocytic normochromic in
32% of the anemic subjects.

Table 4: Dietary and social factors in the
study population.

Place of stay

With parents 35 (54.7%) 39 (45.9%)
A 20 (45.3%) 46 (541%) 184
parents

Symptoms of anemia

1-4 symptoms 46 (71.9%) 71 (83.5%)

0.066
More than 4 18 (28.1%) 14 (16.5%)
symptoms
Type of diet
Vegetarian 9 (14.1%) 11 (12.9%) 0.514
Non-vegetarian 55 (85.9%) 74 (87.1%)
Skips break fast 18 (28.1%) 21 (24.7%)  0.388

Frequency of fried food

<3 times/week 41 (64.1%) 65(76.5%)  0.227
>3 times/week 23 (32.8%) 19 (22.4%)
Frequency of fruits

<3 times/week 46 (71.9%) 64 (75.3%)  0.388
>3 times/week 18 (28.1%) 21 (24.7%)
Vegetables

<3 times/week 32 (50%) 33(38.8%) 0.116
>3 times/week 32 (50%) 52 (61.2%)

BMI

<185 . .
(underweight) 18 (28.1%) 11 (12.9%)
18.5-22.9 31(48.4%) 44 (51.8%)  0.068
(normal)

23-24.9

10 (15.6%) 15 (17.6%)
5(7.8%) 15 (17.6%)

(over weight)
>25 (obese)

DISCUSSION

The prevalence of anemia among the female medical
students is 43%, which is a severe public health problem,
according to WHO classification.'® This is similar to the
prevalence of anemia in other studies, done on university
students.'6*8 Red cell indices and peripheral smear study,
has helped us to confirm it to be iron deficiency anemia.
In our study, anemia is prevalent, inspite of the students
belonging to the upper-middle class or upper class, which
shows that poverty alone is not responsible for the
nutritional contribution, to the incidence of anemia. Other
studies have also show insignificant association between
prevalence of anemia and socio-economic class.!®?°
Majority of our students had mild anemia which is also
seen in other studies.'®2

Menorrhagia was present in 14% of the anemic subjects
compared to 3.5% in non-anemic subjects. Though
statistically significant, it is one of the major contributors
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for anemia, as established by other studies.!3192223 This
study has shown that students staying with parents or
away from parents, are not significantly different, with
respect to their anemic status but some studies have
shown otherwise, with hostelers having higher incidence
of anemia due to poor food quality.’? This could be
because the quality of food is better, in our students
hostel or the day scholars are exposed to the added stress
of starting early and travelling from home every day, in
addition to the burden of sharing family responsibilities
along with studies.

Irrespective of their anemic status, one fourth of the study
subjects regularly skip breakfast. One third of them,
frequently consume fried foods and more than 50% of the
students do not consume fruits and vegetables adequately
in their diet. These unhealthy dietary habits are also seen
in other studies done on students.?>?4%5 Evidence suggests
that regular breakfast intake will improve the cognitive
function and have positive impact on the health of the
children and young adults.®?® Only 13.4% of our study
subjects were vegetarians, while the rest of them were
non-vegetarians and more than 40% of the subjects in
both the groups had anemia. This could be due to the fact
that, even though claiming to be non-vegetarians,
majority of them consumed mixed diet with intake of
non-vegetarian food only once or twice a week. So, most
of their iron supply is in the form of non heme iron, the
absorption of which might be inhibited by other dietary
factors.

Though the incidence of moderate and severe anemia is
only 4% and 2% respectively in our study, it is still
disheartening, as these are the students who have better
knowledge about anemia and its consequences, compared
to general population. The contributing factors are, stress
of the professional course which demands long study
hours, attending night postings and changes in the dietary
habits in most of the students, as they enter university.

More than 50% of the anemic subjects were found to be
malnourished, both under-weight and overweight, and the
non-anemic students also showed similar pattern, when
BMI was calculated. Even though it is said that anemia
decreases with better nutritional status research has
shown that, Hepcidin inhibits dietary absorption of iron
leading to anemia in overweight and obese
individuals.?”-2®

CONCLUSION

In conclusion, frequent screening of the students for the
presence of anemia and regular health checkups is
mandatory in all the school going and university students,
irrespective of their socio-economic class, including
students undergoing professional  courses.  Also,
nutritional programs, to help them recognize healthy
nutritional habits, body nutritional requirements, quality
and quantity of diet should be implemented.
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