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ABSTRACT

Background: Anemia in pregnancy is a serious public health issue in rural areas
where nutrition and access and compliance to iron folic acid supplementation are
variable.

Methods: A cross-sectional study was done in a community setting with 420
pregnant women from 18 villages. Hemoglobin was determined by automated
analyzer and severity of anemia was classified. A structured schedule was used to
collect information on sociodemographic, obstetric, dietary and antenatal-care
variables.

Results: The prevalence of anemia was 58.6% (246/420) in total. Among anemic
women, 73 (29.7%) had mild anemia, 151 (61.4%) had moderate anemia and 22
(8.9%) had severe anemia. The mean hemoglobin level was significantly lower in
women in the third trimester compared to the first trimester (10.1 + 1.2 g/dL vs. 11.2
+ 1.0 g/dL, p<0.001). Independent risk factors included low dietary diversity
(adjusted odds ratio [AOR] 2.74, 95% CI 1.68-4.47), irregular iron-folic acid intake
(AOR 3.18, 95% CI 1.96-5.16), interpregnancy interval <24 months (AOR 1.91, 95%
Cl 1.12-3.27), third trimester status (AOR 2.46, 95% CIl 1.39-4.36) and maternal
education below secondary level (AOR 2.08, 95% CI 1.25-3.45).

Conclusions: Anemia was present in over half of the pregnant women in these rural
communities, and modifiable nutritional and antenatal-care risk factors were
strongly associated with the risk.

Keywords: Pregnancy, anemia, rural health, iron-folic acid, dietary diversity,
antenatal care.

INTRODUCTION

Anemia in pregnancy is a chronic condition of the mother and is linked to fatigue, decreased work capacity, susceptibility
to infection, postpartum hemorrhage, preterm delivery, low birth weight and poor neonatal outcomes. According to global
analyses, anemia is a significant problem among pregnant women, particularly in low- and middle-income countries [1],[2].
Iron needs are increased during pregnancy due to growth of maternal red cell mass, development of the placenta and growth
of the fetus. If the intake, absorption or iron stores are inadequate, the hemoglobin concentration decreases. The situation
is especially vulnerable for rural women due to low dietary diversity, food insecurity, adolescent marriage, repeated
pregnancies, parasitic infestation, and late antenatal registration and inconsistent availability and use of iron-folic acid

tablets [3],[4].

Biomedicine and Chemical Sciences

26


https://journals.irapa.org/index.php/BCS
mailto:nishachakrvarti@gmail.com
https://creativecommons.org/licenses/by/4.0

Anemia is multifactorial. Iron deficiency is prevalent, but folate deficiency, vitamin B12 deficiency, malaria and
hookworm, hemoglobinopathies and chronic inflammation can also play a role. Thus, beyond simply distributing tablets,
prevention must also involve nutrition counselling, deworming (if applicable), screening at antenatal visits and addressing
social determinants like education and household income [5],[6].

National programmes encourage iron-folic acid supplementation, but uptake is not optimal in many rural areas. Barriers
include gastrointestinal side effects, forgetfulness, poor counseling, misconceptions and irregular drug supply. The present
study was carried out to estimate the prevalence of anaemia among pregnant women in selected rural communities, and to
determine the associated sociodemographic, obstetric, dietary and antenatal-care risk factors [7].

MATERIALS AND METHODS

This is a cross-sectional community-based study conducted in 18 villages in rural areas which are covered by three Primary
Health Centers. All pregnant women, regardless of trimester, who had lived in the area for at least 6 months qualified.
Women who had a history of hemoglobinopathy, chronic kidney disease, active bleeding, recent transfusion or severe acute
illness requiring referral were excluded.

A multistage sampling method was used. Villages were chosen from the catchment area of the primary health center and
pregnant women were identified from antenatal registers and community health worker lists. 420 women were enrolled,
following informed consent. The study tool collected age, education, occupation, socioeconomic class, parity, gestational
age, interpregnancy interval, number of antenatal visits, iron-folic acid supplementation, deworming history and dietary
diversity.

Blood samples were taken under sterile conditions and haemoglobin was determined by an automated haematology
analyzer. Anemia was considered to be a hemoglobin concentration of less than 11 g/dL. The severity was classified as
mild, moderate or severe based on the standard pregnancy cut-offs. Dietary diversity was assessed by the number of food
groups consumed during the last 24 hours. The definition of irregular iron-folic acid intake was taking iron-folic acid tablets
on less than two days a week for the past month.

The data were entered into the Microsoft Excel and analyzed with SPSS version 26. Prevalence is reported as percentage
with 95% confidence interval. Chi-square test and independent t-test were used to determine group differences.
Multivariable logistic regression was performed to include variables that were significant at p<0.10 in the bivariate analysis.
Odds ratios with 95% confidence intervals were computed and p<0.05 was regarded as significant.

RESULTS

The mean age of participants was 24.8 + 4.2 years. Most women were homemakers, 258 (61.4%) had education below
secondary level and 229 (54.5%) belonged to lower socioeconomic categories. The overall prevalence of anemia was 58.6%
(95% CI 53.8-63.3). Moderate anemia was the most common severity category.

Table 1. Prevalence and severity of anemia by trimester.

Trimester Total women | Anemian (%) | Mild n (%) ?{%derate " | Severen (%) 1(\;[7;{1) L

First 86 34 (39.5) 17 (50.0) 15 (44.1) 2(5.9) 11.2+1.0

Second 196 112 (57.1) 35(31.3) 68 (60.7) 9 (8.0) 10.5+1.2

Third 138 100 (72.5) 21 (21.0) 68 (68.0) 11 (11.0) 10.1+1.2

Total 420 246 (58.6) 73 (29.7) 151 (61.4) 22 (8.9) 10.6+1.3
Table 2. Bivariate association of selected risk factors with anemia.

Risk factor Anemic n/N (%) Non-anemic n/N (%) p-value

Education below secondary | 174/258 (67.4) 84/258 (32.6) <0.001

Lower socioeconomic class | 158/229 (69.0) 71/229 (31.0) <0.001

Third trimester 100/138 (72.5) 38/138 (27.5) <0.001

Parity >2 122/180 (67.8) 58/180 (32.2) 0.002

Interpregnancy interval <24 | ¢ 111 (73 4) 32/116 (27.6) 0.001

months

Low dietary diversity 156/210 (74.3) 54/210 (25.7) <0.001

Irregular IFA intake 168/232 (72.4) 64/232 (27.6) <0.001

Fewer than 4 ANC visits 131/190 (68.9) 59/190 (31.1) <0.001
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Table 3. Multivariable logistic regression for anemia in pregnancy.

Variable Adjusted odds ratio 95% CI p-value
Low dietary diversity 2.74 1.68-4.47 <0.001
Irregular IFA intake 3.18 1.96-5.16 <0.001
Interpregnancy interval <24 1.91 1.12-3.27 0017
months

Third trimester 2.46 1.39-4.36 0.002
Education below secondary | 2.08 1.25-3.45 0.005
Fewer than 4 ANC visits 1.73 1.04-2.88 0.035

Women who reported daily consumption of green leafy vegetables, pulses or animal-source foods had significantly higher
mean hemoglobin than those with low dietary diversity (11.0 = 1.1 g/dL vs. 10.2 = 1.3 g/dL, p<0.001). Only 188 women
(44.8%) reported regular iron-folic acid intake in the preceding month.

The commonest reasons for irregular tablet intake were forgetfulness (42.1%), nausea or constipation (25.9%), not
understanding the benefit (17.2%) and non-availability at the last visit (9.1%). Deworming had been received by 214
women (51.0%).

DISCUSSION

Anemia was prevalent in this rural pregnant population, affecting almost one in five women. This is in line with the national
and regional level data which indicates that anemia is still prevalent among pregnant women in India and other low resource
countries despite the fact that they have been supplementing for a long time [8],[9].

The most prevalent type of anemia was moderate, indicating chronic nutrition deficiency and not only acute illness. The
higher prevalence in the 2nd and 3rd trimesters is due to an increase in iron requirements during the course of pregnancy.
These findings are echoed in other systematic reviews and community-based studies, which consistently have found that
late gestation and high parity are associated with decreased hemoglobin [10],[11].

Irregular iron-folic acid intake was the strongest modifiable predictor in the present study. Counselling quality, family
support, side effects, supply continuity and perceived need are factors that affect compliance. Previous studies in India and
other countries have demonstrated that women who are given clear counseling and repeated reinforcement are more likely
to finish the supplementation [12],[13].

Low dietary diversity was independently related to anemia. Cereals are a staple food in rural diets and are low in iron
bioavailability, while animal-source foods are not consumed enough. Iron intake or absorption may be further decreased
by taking tea with meals, food insecurity and seasonal variation. Therefore, the emphasis of nutrition education should be
on inexpensive local iron-rich foods, vitamin C-rich foods and meal practices that enhance iron absorption [14].

The variables of bivariate analysis associated with anemia were short interpregnancy interval and parity, with the latter
remaining significant after adjustment. If a woman becomes pregnant again before her iron stores are replenished, her
stores may be depleted again. This discovery indicates the need for counseling during the postpartum period, access to
contraceptives and preconception correction of anemia [15].

The study has some limitations. Etiological classification was not completed for all participants because ferritin, folate,
vitamin B12 and stool parasite testing were not performed. Since the design was cross-sectional, it was not possible to
establish causality. However, community-based sampling and direct measurement of haemoglobin and risk factors are
useful to provide evidence for local antenatal planning [16],[17].

There is a significant programmatic challenge to getting tablets into people's hands and then into their mouths. A large
number of women reported to receive iron-folic acid tablets, but not always take them. This implies that the supply-side
indicators could overestimate the effective coverage. At each antenatal contact, counseling should include explanation of
benefits, gastrointestinal side effects management, reminders, and family involvement and follow up questions.

Dietary counseling also needs to be realistic for rural households. When people are on a low income, it is not likely that
advice on expensive foods will change their behavior. Practical examples of meals can be provided to promote locally
available pulses, green leafy vegetables, jaggery in moderation, groundnuts, millets, seasonal fruits and vitamin C rich
foods. Folate and vitamin B12 risk is also relevant in areas where vegetarianism is the dominant diet.

Anemia in late pregnancy is a problem of high prevalence with service delivery implications. A single screening at the
beginning of registration might not catch women who become anemic later. It would be possible to correct and refer severe
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cases earlier, before delivery, if repeated hemoglobin tests were carried out, preferably in each trimester. CHWs have the
potential to be significant monitors of adherence and to detect warning signs [17].

Anemia prevention is also influenced by household decision making. Women may be aware of the benefits of supplements
but stop taking them if family members do not see the symptoms or if there is less time for antenatal visits due to family
responsibilities. Community mobilization of husbands, mothers-in-law and community groups during health education
sessions could enhance adherence, allocation of food and timely care seeking.

Severe anemia was less common than mild or moderate anemia, but has the highest impact for delivery planning. Severe
anemia should be referred for investigation and treatment of treatable causes prior to labor if possible. Early identification
of anemia-risk women is possible by using anemia-risk checklists in the village-level antenatal sessions, which can prevent
the late presentation near term [17].

CONCLUSION

The prevalence of anemia among pregnant women in the studied rural communities was 58.6%, with moderate anemia
being the most common type. Irregular iron-folic acid intake, low dietary diversity, late trimester, low education and short
interpregnancy interval were key risk factors. Improving counselling, supplement adherence, dietary diversity and early
antenatal screening can help to decrease the burden of anemia in rural pregnancy care.
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