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Abstract
Background: Anemia in the postnatal period is a common problem, which has been subject of
research recently. Though, it is a common problem, it is a less researched topic in India. Hence, this
study was undertaken. Aim: The aim was to know the clinic‑social factors associated with anemia
in the postpartum period. Materials and Methods: This is a retrospective record‑based study
conducted in Government Lady Goschen Hospital, Kasturba Medical College, Mangalore. All the
women in the postpartum period who had hemoglobin (%) <11 g/dl were included for the study.
Information about various social and clinical factors was collected on a pretested semi‑structured
proforma. Multivariate analyses were used to get adjusted odds ratio. P < 0.05 was considered to be
significant. Results: About 16.7% (165/988) had moderate anemia. The rest that is 83.3% (823/988)
had mild anemia. Multivariate analysis reveals that following factors were significantly associated
with moderate anemia: Illiterate mothers, parity (≥3), short interpregnancy interval (<3 years),
presence of anemia in the antenatal period, late diagnosis in the antenatal period and poor compliance
with treatment. Conclusion: Majority had mild anemia. Further research should be focused to (1)
reasons for persistence of anemia from antenatal to postpartum period. (2) Find out the reason for
failure to come for follow‑up in the postpartum period even though services are free.
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Introduction
Anemia in the antenatal period is a common problem in
India as revealed by nationwide family health surveys.[1,2]
Government of India has launched Reproductive Child Health
program (RCH) under which, iron and folic acid (IFA) tablets
are given routinely to all the pregnant women and lactating
mothers free of cost in all the government hospitals.[3]
Anemia in the postpartum period is also a common problem
which has been subject to research.[4‑7] Apart from the family
health surveys,[1‑2] there are two published studies which report
that anemia in the postpartum period is a common problem in
India.[8,9] There are no studies which quantify the associations
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of known clinical factors (based on review of literature) with
anemia in the postpartum period.[1‑9] Hence, this study was
undertaken in a Government Referral Maternity Hospital
to know the (1) severity of anemia in postpartum mothers.
(2) Clinicosocial factors associated with anemia in the
postpartum period. Such studies help us to better understand
the problem of anemia in the postpartum period.

Materials and Methods
Background
Mangalore is a coastal border district in the state of Karnataka
with a total population of about 1.8 million. The Government
District Lady Goschen Hospital provides maternity services
to not only the pregnant women of this district, but also to the
districts of the neighboring state of Kerala. This government
is affiliated to Kasturba Medical College, Mangalore.
Design
This is a retrospective record‑based study of women who
delivered in the Lady Goschen Hospital.
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Subjects
All the women in the postpartum period whose
hemoglobin (Hb%) levels were <11 g/dl were included for
the study. Records which had no information no Hb% levels in
the postpartum period were excluded. Similarly, records which
did not have most of information were discarded.
Sample size
There is no published information about the magnitude of
contribution of each of the known clinical factors.[1‑9] Assuming
that at least 28% of women will have anemia in the postpartum
period, with a 95% confidence interval and absolute precision
of 10% using the formula for infinite population, a sample size
of 988 was obtained.

Table 2: Comparison of antenatal characteristics
according to grade of anemia
Obstetric history and
clinical characteristics of
current pregnancy
Parity

Mild
Moderate
Total
anemia
anemia n=988 (%)
n=823 (%) n=165 (%)

1

469 (47.4)

32 (3.2)

501 (50.7)

2

258 (26.1)

46 (4.6)

304 (30.8)

3

50 (5.1)

65 (6.6)

115 (11.6)

>3

46 (4.6)

22 (2.2)

68 (6.9)

1–<2

211 (21.3)

41 (4.1)

252 (25.5)

2–<5

594 (60.1)

97 (9.8)

691 (69.9)

5–<10

18 (1.8)

27 (2.7)

45 (4.5)

Duration of married life (years)

Inter‑pregnancy interval (years)

Table 1: Sociodemographic characteristics of study
population
Sociodemographic
characteristics
Age group (years)
<18
18–<23
23–<28
28–<33
33–<38
Education of women
Illiterate
Primary school
Secondary school
Graduate
Postgraduate
Education of the spouse
Illiterate
Primary school
Secondary school
Graduate
Postgraduate
Occupation of women
House wife
Manual laborer
Semi‑skilled
Skilled
Professional
Occupation of spouse
Manual laborer
Semi‑skilled
Skilled
Professional
Socioeconomic class
Upper
Upper middle
Lower middle
Upper lower
Lower
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Mild
anemia
n=823 (%)
36 (3.6)
446 (45.1)
289 (29.2)
49 (4.9)
3 (0.3)

Moderate
anemia
n=165 (%)
53 (5.4)
58 (5.9)
31 (3.1)
19 (1.9)
4 (0.4)

1–<3

70 (7.1)

3–<5

706 (71.4)

39 (3.9)

745 (75.4)

47 (4.7)

9 (1)

56 (5.7)

>5
Total

Antenatal features
Registered pregnancy
Yes

89 (9)
504 (51)
320 (32.4)
68 (6.9)
7 (0.7)

No

121 (12.2)
270 (27.3)
419 (42.4)
13 (1.3)
‑

106 (10.7)
33 (3.3)
26 (2.6)
‑
‑

227 (22.9)
303 (30.7)
445 (45)
13 (1.3)
‑

151 (15.3)
357 (36.1)
295 (29.8)
20 (2)
‑

115 (11.6)
38 (3.8)
12 (1.2)
‑
‑

266 (26.9)
395 (39.9)
307 (31)
20 (2)

556 (56.3)
29 (2.9)
215 (21.8)
23 (2.3)
‑

34 (3.4)
86 (8.7)
41 (4.1)
4 (0.4)
‑

590 (59.7)
115 (11.6)
256 (25.9)
27 (2.7)

329 (33.3)
356 (36)
117 (11.8)
21 (2.1)

69 (7)
56 (5.7)
40 (4)
‑

398 (40.3)
412 (41.7)
157 (15.9)
21 (2.1)

‑
13 (1.3)
35 (3.5)
21 (2.1)
96 (9.7)

‑
132 (13.4)
374 (37.8)
269 (27.2)
213 (21.5)

817 (82.7) 161 (16.3)
6 (0.6)

4 (0.4)

978 (99)
10 (1)

Time of registration (weeks)
<4

33 (3.3)

0

33 (3.3)

4-8

201 (20.3)

13 (1.3)

214 (21.6)

8-12

210 (21.2)

11 (1.1)

221 (22.4)

After 1st trimester

‑
119 (12)
339 (34.3)
248 (25.1)
117 (11.8)

117 (11.8) 187 (18.9)

379 (38.3) 141 (14.3) 520 (52.6)

Weight at registration
Underweight

232 (23.5)

139 (14)

371 (37.5)

Normal

560 (56.7)

26 (2.6)

586 (59.3)

31 (3.1)

0

31 (3.1)

Overweight
Weight gain (n=23) (kg)
<6

0

0

‑

6-9

1 (0.1)

7 (0.7)

8 (0.8)

>9-12

12 (1.2)

3 (0.3)

15 (1.5)

Presence of anemia
Yes

640 (68.8) 156 (15.7) 796 (80.5)

No

183 (18.5)

9 (0.9)

192 (19.4)

29 (2.9)

32 (3.2)

61 (6.2)

Occurrence of complications
Yes
No

794 (80.4) 133 (13.5) 927 (93.8)

Type of
complications (n=61)*
PIH

11 (1.1)

13 (1.3)

GDM

6 (0.6)

4 (0.4)

24 (2.4)
10 (1)

APH

4 (0.4)

8 (0.8)

12 (1.2)

Infections

7 (0.7)

6 (0.6)

13 (1.3)

Others

2 (0.2)

0

2 (0.2)

48 (4.8)

13 (1.3)

61 (6.2)

20 (2)

6 (0.6)

26 (2.6)

Number of antenatal
visits (n=87)
≤3
>3–<5

PIH: Pregnancy induced hypertension, GDM: Gestational diabetes mellitus,
APH: Antepartum hemorrhage
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Table 3: Comparison of intra‑ and post‑natal
characteristics according to grade of anemia
Intranatal characteristics of
current pregnancy
Type of delivery
Normal
Cesarean section
Forceps assisted
Occurrence of complications
Yes
No
Types of complications (n=59)
Hemorrhage
Birth trauma
Fetal distress
Birth asphyxia
Postnatal features
Birth weight of baby (kg)
<2.8
2.8-3.5
>3.5
Occurrence of complications
Yes
No
Type of complications (n=21)
Secondary bleeding
Sepsis
Sub‑involution of uterus

Mild
Moderate
anemia
anemia
n=823 (%) n=165 (%)

Table 4: Features of anemia and its workup in the
ante‑ and post‑natal period
Total
n=988
(%)

578 (58.5) 116 (11.7) 694 (70.2)
198 (20)
34 (3.4) 232 (23.5)
47 (4.7)
15 (1.5)
62 (6.3)
19 (1.9)
40 (4)
804 (81.4) 125 (12.6)

59 (6)
929 (94)

3 (0.3)
7 (0.7)
2 (0.2)
0

23 (2.3)
19 (1.9)
5 (0.5)
0

26 (2.6)
26 (2.6)
7 (0.7)
‑

56 (5.7)
698 (70.6)
69 (7)

89 (9)
76 (7.7)
0

145 (14.7)
774 (78.3)
69 (7)

14 (1.4)
809 (81.9)

7 (0.7)
158 (16)

21 (2.1)
967 (97.9)

0
2 (0.2)
9 (0.9)

0
1 (0.1)
9 (0.9)

‑
3 (0.3)
18 (1.8)

Sampling
Nonrandom sampling
Every case file was scrutinized to see if it met the study criteria.
If it met the criteria, it was included. The process was repeated
until the required number was reached.
Study instrument
A semi‑structured proforma was devised to collect the following
components of information form the records: (1) Basic
sociodemographic information (such as age, occupation of the
female and her spouse, education of the couple, parity, etc.). (2)
Workup and problems in the antenatal period (like number
of visits, investigation performed, and management in each
trimester). (3) Details of the delivery (like mode of delivery,
complications encountered, and management). (4) Workup and
management of problems in the postpartum period.
Operational definitions
1. Postpartum period was taken to be 6 weeks
2. hemoglobin% of 10-11 g/dl was considered as “mild”,
6-<10 g/dl “moderate” and <6 g/dl as “severe” anemia
3. Failure to stick with follow‑up schedule as advised by the
doctors was taken as noncompliance with treatment
4. Presentation after 28 weeks of gestation (as it is considered
as the period of viability of the fetus) was considered “late”

Anemia in antenatal period
Period of gestation at time of
diagnosis (n=796)
First trimester
Second trimester
Third trimester
Investigations conducted
Yes
No
Type of treatment
Oral therapy
Parenteral iron
Blood transfusion
Failure of compliance
Yes
No
Outcome
Cured
Anemia persists
Postnatal period (n=988)
Time of diagnosis
First day
At the time of discharge
Investigations conducted
Yes
No
Type of treatment
Oral iron
Parenteral iron
Outcome
On follow‑up
Not known

Mild anemia

Moderate anemia

112
349
179

0
25
131

627
13

145
11

635
5
0

141
6
9

297
343

109
47

7
633

0
156

633
190

156
9

823
0

165
0

814
9

149
16

63
760

17
148

5. The term “nuclear family” refers to a family of parents
with their children living in house
6. Socioeconomic status: Was based on “Kuppuswamy
Classification”.[10] This classification is commonly followed
in India.
Pretesting
the proforma was pretested on few medical records to know
the feasibility of use and some modifications were made to
suit our purpose.
Data collection
Permission was obtained from the time bound research
sub‑committee to conduct the study. This study protocol was
cleared by the Institutional Ethics Committee. Records at the
hospitals were assessed and the information was noted down
in the proforma.
Statistical analysis
The data were fed into SPSS version 15 (Chicago III, USA)
and analyzed. The results are expressed in proportions in
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Table 5: Factors associated with anemia* in postpartum woman ‑ results of uni‑ and multi‑variate analysis
Determinant/factors

Age at pregnancy (years)
≤20
≥21
Education of mother
Illiterate
Some years of schooling
Occupation of mother
Favorable
Unfavorable
Socioeconomic class
Lower
Middle
Parity
≤2
≥3
Interpregnancy interval
≤3 years
>3 years
Anemia in antenatal period
Yes
No
Detection of anemia in antenatal period
1st and 2nd trimester
3rd trimester
Compliance with treatment
Yes
No

P

Univariate-unadjusted OR
with 95% CI
OR
95% CI

Multivariate-adjusted OR
with 95% CI
OR
95% CI

3.54
1

2.45-5.13

1.93

0.34-2.61

0.46

10.42
1

7.2-15.12

4.39

1.73-7.4

0.04

5.35-12.02

2.93

0.84-5.7

0.10

2.13-4.4

0.94

0.2-2.41

0.61

5.82-12.26

4.12

1.96-6.24

0.03

26.2
1

17.3-39.74

9.34

5.36-12.34

<0.001

4.96
1

2.48-9.9

2.1

1.41-4.34

0.05

1
13.5

8.5-21.4

5.93

2.41-8.81

<0.001

1
3.01

1.83-6.92

1.78

1.1-3.45

0.09

1
8.02
3.06
1
1
8.45

*The outcome variable is dichotomous with mild and moderate anemia being compared. OR: Odds ratio, CI: Confidence interval

appropriate tables. Comparisons were made between “mild” and
“severe” anemia. Uni‑ and multi‑variate analysis with “severity of
anemia” as the dependent variable (i.e., mild anemia vs. moderate
anemia) and patient characteristics as the independent variable to
get unadjusted and adjusted odds ratio with its 95% confidence
intervals were carried out. P < 0.05 was considered to be significant.

Results
About 16.7% (165/988) had moderate anemia and the rest that is
83.3% (823/988) had mild anemia. None had severe anemia in
the postpartum period. Breakup of proportions among moderate
anemia is as follows (Hb g/dl) (%) [numerator/denominator]:
9-10 (43.2) [427/988], 8-<9 (48.8) [482/988], 7–<8 (8) [79/988].
Sociodemographic characteristics of the study population are
presented in Table 1. This shows that the majority of the women
belonged to nuclear families. Clinical characteristics of the study
population [Table 2] show that majority that is 80.6% [796/988]
of the women had anemia in the antenatal period. Majority did
not return for follow‑up in antenatal and postpartum periods.
As the majority of the women had anemia in the antenatal
period, which persisted into the postpartum period, they have
778

been presented separately in Table 3. Features of anemia and its
workup reveal that anemia did not get “cured in the antenatal
period” and persisted into postnatal period [Table 4]. Most of
them did not come for follow‑up as well [Table 4].
Multivariate analysis reveals that: Illiterate mothers, parity (≥3),
short interpregnancy interval (<3 years), presence of anemia and
its late diagnosis in the antenatal period and poor compliance
with treatment were significantly independently associated with
Moderate anemia in the postpartum period [Table 5].

Discussion
Severity of anemia
Majority of the women had mild anemia. This is in
contrast to that reported by the Nationwide Family Health
Surveys (NFHS)‑2 and 3 conducted in India.[1,2] Both the
surveys have reported that the majority of the women
had Hb levels in the range of 7-9.9 g/dl. Agarwal et al.
have also reported higher prevalence (84%) of moderate
anemia.[9] Our study was conducted on women in the immediate
postpartum period, whereas in the national surveys[1,2] and
the above‑mentioned study were conducted on “postpartum”
women, which included mothers up to 6 months after the
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delivery of the baby. Hb levels tend to fall over a period of
time if the IFA tablets are not continued following the discharge
of the mother from the hospital. Our records indicate the
majority of the women did not turn up for the follow‑up after
the discharge. The differences observed between our study
and the others explain the need for research that focuses on
“the reasons for failure of women to come for follow‑up in the
postpartum period though the services are free”.
Poor treatment compliance and late diagnosis
Late diagnosis in the antenatal period and poor compliance
with treatment has played a significant role in persistence of
anemia in the postpartum period. This can be inferred from
the inadequate number of antenatal visits considering the fact
that these were cases of anemia. Both the national surveys[1,2]
and Agarwal et al. have reported inadequate number of visits
in the antenatal period.[9] Though IFA tablets are available
free of cost in the government hospitals the women did not
turn up for follow‑up. Separate exploratory qualitative studies
are needed to further understand the factors which influence
the “health care seeking behavior” of pregnant women and
lactating mothers.
Prepregnancy anemia
Short interpregnancy interval had significant independent
association with anemia in the postpartum period. Some women
had anemia in the first trimester. This indicates that women
had “anemia” in the preconceptional period. Multiparty with
short interpreganancy interval results in depletion of maternal
stores of iron resulting in anemia in the preconceptional period.
Contraceptive services for spacing births are available freely
to couples under RCH program. Further research is needed to
identify the motivating factors that play a role in adoption of
contraceptive services by a married couple.

Limitations
Our study has some limitations. As the “health care seeking
behavior” of the women in the postpartum period could not
be studied by community‑based interviews, the reasons for
“failure of compliance” could not be understood. However,
this study brings out future research priorities. They are the
“factors,” which play a role in “persistence of anemia in
postpartum mothers” and “reasons for failure to come for
follow‑up though the services are free.”

Conclusions
Majority had mild anemia. The following factors were found
to be significantly associated with anaemia in Postnatal
period: Illiterate mothers, parity (≥3),  short interpregnancy

interval (<3 years), presence of anemia and its late diagnosis
in the antenatal period and poor compliance with treatment.
However, further research is needed to better understand some
of the factors like: (1) Reasons for persistence of anemia from
antenatal to postpartum period. (2) Find out the reason for
failure to come for follow‑up in the postpartum period even
though services are free.
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