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ABSTRACT
Background: Anaemia is the commonest medical disorder in pregnancy. It is a leading cause of maternal morbidity
and mortality. This study analyses the prevalence and pattern of anaemia and correlates it with booking status in a
new medical college in rural Haryana.
Methods: This retrospective study was conducted to analyze prevalence, severity and morphology of anaemia in
hospitalized pregnant patients at the time of labour in a new medical college in rural Haryana. Antenatal booking
status was correlated with haemoglobin levels and severity. The study was conducted over a period of six months
from Nov ’18 to April’19.
Results: 390 singleton labour patients at or near term with no other known medical complications were evaluated.
Prevalence of anaemia in the centre serving as a referral with onsite blood bank facilities was as high as 79.7 %.
47.9% of patients did not have even a single antenatal visit. 50.8% had microcytic hypochromic anaemia followed
by 32.3% who had normal morphological picture; dimorphic was 14% and macrocytic 2.8%. The prevalence in
booked patients was 78.91% compared to 80.1% in unbooked.
Conclusions: Anaemia continues to be a major challenge to the obstetric services despite targeted efforts by the
government and various organizations to provide free prophylaxis. Iron deficiency or nutritional anaemia is the
commonest. However, booking visits, counselling and free distribution of iron tablets doesn’t ensure that the patient
is protected from anaemia. This raises concerns about compliance and hence effectiveness of oral iron therapy. An
aggressive strategy for diagnosis, prophylaxis and treatment of anaemia as well as a method to ensure compliance
must be developed.
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INTRODUCTION
Anaemia in pregnancy continues to be a leading cause of
maternal morbidity and mortality worldwide. WHO
estimates that 35%-75% (56% on average) of pregnant
women in developing countries and 18% from
industrialized countries are anaemic.1 Anaemia is
estimated to be primarily responsible for 20% deaths
worldwide.2 Nutritional or iron deficiency anaemia is

most common cause of anaemia during pregnancy,
globally affecting at least half of women in middle and
low income countries and about 32 million women
globally.3,4 The corrective measures are simple and
effective if appropriately implemented and compliance
ensured.
India was the first country to launch the National
Nutritional Anaemia Prophylaxis Programme in 1973
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which was later integrated into Reproductive and Child
Health programme. In this initiative, pregnant women
were administered 100 mg of elemental iron along with
0.5 mg folic acid.5 However, India continues to report
higher prevalence of anaemia amongst all countries.6
Anaemia is the second leading cause of maternal
mortality in India and contributes to 80% of maternal
deaths in South Asia.7,8

categorised as mild anaemia (10-10.9 g/dl), moderate (79.9 g/dl) and severe anaemia (< 7 g/dl) according to
WHO criteria.9 All patients identified as anaemic were
routinely subjected to peripheral smear for typing of
anaemia as per institute’s protocol. After collection of
data, the smear results were classified as microcytic
hypochromic, normocytic normochromic, dimorphic and
macrocytic. Patients who had a single visit to a health
facility with investigations and ultrasound were classified
as booked. Patients who had never visited any health
facility throughout antenatal period were categorized as
unbooked. The haemoglobin levels of both these category
of patients with morphological typing in cases of anaemia
were compared. Frequencies and percentages with mean
were calculated to assess variables like age, parity,
booked and unbooked status, degree of anaemia and type
of anaemia.

It was noted that though a sizeable number of antenatal
patients reported for booking ultrasounds and checks,
they failed to follow-up and a large number thereafter
reported only at the time of commencement of labour
pains. This study intends to identify the prevalence of the
problem, study the morphological pattern as well as
highlight the importance of more effective measures to
ensure compliance amongst patients by comparing the
incidence of anaemia amongst booked and unbooked
patient.

RESULTS
This study included patients admitted with labour pains
over a period of six months from Nov 2018 to April
2019. 390 patients who fulfilled inclusion and exclusion
criteria were studied.

METHODS
This retrospective study was done on the basis of delivery
records and case sheets of patients who presented to the
Obstetric unit with labour pains over a period of six
months from November 18 to April 19. The study was
conducted in Al Falah hospital, a newly setup medical
college in rural Haryana. 390 patients’ records were
studied. Only singleton pregnancies were included.
Exclusion criteria were multiple pregnancies, patients
presenting to the unit with acute haemorrhage, women
with chronic medical conditions or obstetric conditions
like antepartum haemorrhage, preeclampsia which could
alter Haemoglobin levels due to the disease condition.
Haemoglobin levels measured at the time of admission
just before delivery were noted. Haemoglobin was

Table 1: Distribution among the cases for
haemoglobin (gm%).
Grade of anaemia
Severe anaemia
Moderate anaemia
Mild anaemia
Normal haemoglobin
Total

No. of cases
55
174
82
79
390

Percentage
14.1%
44.6%
21.0%
20.3%
100.0 %

Table 2: Association amongst cases among haemoglobin and deficiency type.
Hypochromic
microcytic
N
%
Severe anaemia
51
32.3
Moderate anaemia 79
50.0
Mild anaemia
28
17.7
Total
158
50.8
Chi-Square Test
Value
Pearson Chi-Square $
129.41
Pearson Chi-Square #
80.133
Type

Dimorphic

Macrocytic

N
2
33
9
44

N
0
6
3
9

%
4.5
75.0
20.5
14.1
df
6
2

%
0.0
66.6
33.4
2.9
p-value
1.00E-04
0.0001

Normocytic
normochromic
N
%
0
0.0
22
22.0
78
78.0
100
32.2%
Association isSignificant
Significant

Total
N
53
140
118
311

%
17.0418
45.0161
37.9421
100

N stands for number. $ 5 cells (41.7%) have expected count less than 5. ^ Column data pooled and Chi-Square Test reapplied

Multigravidas were 74.4% (290/390) whereas primi
gravidas were 25.6% (100/390). Age of patients was in
range of 18 to 45 with mean of 25.33 years. Booked
versus unbooked patients were 52.1% and 47.9%
respectively. Thus, 203 patients were booked and 187
unbooked. Prevalence of anaemia was 79.7% (311 out of

390). Percentages of mild, moderate and severe anaemia
were 21%, 44.6% and 14.1% respectively. 20.3% had
normal Haemoglobin levels. Morphological typing of
anaemia showed microcytic, hypochromic pattern to be
the commonest (158 patients i.e. 50.8%); followed by
normocytic, normochromic (100 patients i.e. 32.1%).
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14% patients (44/311) had dimorphic and 2.9% (9
patients) had macrocytic anaemia on morphological
typing in peripheral smear. There were 78.91% of booked
patients were found to be anaemic. There were 80.7%
unbooked patients were anaemic. The mean haemoglobin
in booked patients was 9.27 g/dl whereas in unbooked
patients it was 9.07g/dl. Booked patients thus had only
marginally better Haemoglobin levels, an association
which was statistically insignificant. The booked cases
showed 41.9% incidence of moderate, 23.2% mild
anaemia and 13.8% severe anaemia against a
corresponding 47.6%, 18.7% and 14.4% in the unbooked
patients. The association was not significant thus
indicating that booking or antenatal visits didn’t ensure
prevention of anaemia or better haemoglobin levels.

Hypochromic Microcytic
Dimorphic
Macrocytic

100, 32%
158, 51%
9, 3%
44, 14%

Figure 1: Types anemia with distribution.

Table 3: Association among the cases between haemoglobin (gm%)* booked status.
Haemoglobin (gm%)
Severe anaemia
Moderate anaemia
Mild anaemia
Normal hemoglobin
Total
Chi-square test
Pearson chi-square

Booked status
No.
%
No.
%
No.
%
No.
%
No.
%
Value
1.833

Booked
28
13.8%
85
41.9%
47
23.2%
43
21.2%
203
100.0%
df
3

DISCUSSION
The hospital provides delivery services free of cost to low
socioeconomic strata. Most of patients have minimal to
no formal education. It is obvious from our study that
many patients present to the hospital only at the time of
delivery. This study showed an incidence of 52.1%
booked versus 47.9% unbooked patients. This is better
than a study by Singh et al which showed a 15.3% of
booked and 84.7% unbooked case at the time of
presentation in labour.10 Lack of antenatal care represents
a missed opportunity for diagnosis, prophylaxis,
treatment and counselling of the patients.WHO reported
35% to 75% (56% on average) of pregnant women in
developing countries are anaemic.2 In this study, the
prevalence of anaemia in labouring patients was 79.7%.
Babita Bansal et al, reported a prevalence of anaemia in
second and third trimester of pregnancy to be 84 %.11 The
very high prevalence could be due to the presence of
blood bank in the centre under study which receives a
large number of referrals from the nearby PHC on
account of anaemia. It can also be attributed to the low

Unbooked
27
14.4%
89
47.6%
35
18.7%
36
19.3%
187
100.0%
p-value
0.608

Total
55
14.1%
174
44.6%
82
21.0%
79
20.3%
390
100.0%
Association isNot significant

socioeconomic status and poor education levels of the
patients. This study showed the highest prevalence of
moderate anaemia 44.6%, followed by mild 21% and
then severe anaemia 14%. 20.3% patients in this study
had normal haemoglobin levels. Rawat et al, in their
study too showed a higher prevalence of moderate
anaemia 51.3%, mild 35.1% and severe 13.4%.12
However the study by Rawat et al, had only included
anaemic patients and categorised them accordingly.
Tyagi N et al, reported a higher prevalence of moderate
anaemia 61% followed by 29.5% of mild anaemia.13 The
incidence of severe anaemia in our study was similar to
the 14.3% and 14% incidence observed by Bansal B et al,
and Wanjari SA et al, in their respective studies.11,14
However, another study by Singhal et al, showed 5.7%
prevalence of severe anaemia.15 The identification of
severe anaemia is important as all such patients
potentially need cross match on admission and hence
must be delivered in a centre where access to blood
transfusion is available. This group of patients are likely
be subjected to blood transfusions with all its associated
difficulties and hazards.
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This study showed morphologically a 50.8% incidence of
microcytic hypochromic anaemia, 32.1% of normocytic
normochromic anaemia, 14% dimorphic anaemia and
lastly 2.9% macrocytic anaemia. A study by Rawat et al,
similarly showed microcytic hypochromic anaemia to be
the commonest at 51% followed by 32% normocytic
normochromic anaemia, 13% dimorphic and 4%
macrocytic.12 All these indicate that iron deficiency
anaemia is the main challenge to the antenatal services.
The incidence of anaemia was 78.9% in booked and
80.7% in unbooked patients. The mean Haemoglobin
levels in booked and unbooked patients were also 9.27
g/dl and 9.07 g/dl that were statistically insignificant.
Booking status thus didn’t result in lower anaemia rates.
Singh et al reported that unbooked patients had more
anaemia
in
their
study.10
The centre offers iron tablets free of charge and ensures
proper counselling to all antenatal patients at booking
visits regarding nutrition and importance of anaemia
prophylaxis. This reflects that merely increasing antenatal
care attendance doesn’t translate to lower anaemia rates.
A more intense and effective strategy to ensure better
compliance in the form of direct observed, supervised
therapy or injectable iron maybe a more effective
measure. Vindhya et al, in their study emphasized that it
is important to consider and address other factors when
designing and implementing target interventions for
anaemia control in selected populations.16
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In India, the prevalence of anaemia in adolescent girls is
56%.17 Various studies in Vadodara, Tamil Nadu, and
West Bengal across all geographical parts of India have
shown 75%, 44.8%, 45% prevalence of anaemia in
adolescent girls.18-20 Thus, a large number of patients are
anaemic at the onset of pregnancy itself. This gets
compounded by repeated childbearing, lack of
contraception, poor education and apathy.
Mere
preventive prophylaxis under NNAPP can’t solve the
problem. The Government of India in 2013 introduced
national implementation of weekly iron and folic acid
supplementation to approximately 120 million adolescent
girls taking cognizance of the vast problem.21 Various
other measures like fortification of food and rations,
incentives to ASHA workers and ensuring accountability
for service providers of free tablets, supervised therapy
etc. must be explored.
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