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ABSTRACT

Background: Anemia during pregnancy poses serious health risks for both mothers and infants, particularly in
resource-limited environments. This study examines the prevalence of anemia among pregnant women in Meerut
City, India, and analyzes its correlation with educational attainment.

Methods: A cross-sectional study was conducted from April 2025 to June 2025 across 28 UPHCs in Meerut City
among pregnant women attending antenatal clinics in urban and semi-urban areas of Meerut City. Hemoglobin levels
were measured to assess anemia status. Socio-demographic and educational information was gathered using
structured interviews. Descriptive and inferential statistical analyses, including Chi-square to examine associations.
Results: Anemia was found to be highly prevalent among the study participants. A notable negative correlation was
observed between educational attainment and anemia severity (p<0.05). Women with higher education levels
demonstrated better dietary practices, greater awareness of anemia-related health risks, and higher adherence to iron
supplementation. In contrast, women with lower education levels exhibited limited nutritional awareness, reduced use
of maternal healthcare services, and limited understanding of anemia prevention and management.

Conclusions: The findings underscore the vital role of education in improving maternal health outcomes. Enhancing
women's educational status may significantly reduce the burden of anemia and contribute to broader public health and
social development goals. The study advocates for integrated policy approaches that link education and health sectors
to achieve sustainable improvements in maternal and child health.

Keywords: Anemia in pregnancy, Antenatal care, Educational attainment, India, Maternal health, Public health,
Social determinants of health women's education

INTRODUCTION

Anemia in pregnancy remains a major global public
health concern, particularly in low- and middle-income
countries where it significantly contributes to maternal
and perinatal morbidity and mortality. The World Health
Organization defines anemia in pregnancy as a
hemoglobin concentration of less than 11 g/dL.! It is
associated with increased risks of preterm delivery, low

birth weight, impaired immunity, maternal complications,
and mortality.>® Globally, more than 38% of pregnant
women are affected by anemia, with the highest burden
observed in South Asia and sub-Saharan Africa.”

India carries one of the world’s highest burdens of
maternal anemia. According to the National Family
Health Survey (NFHS-5, 2019-21), approximately 52.2%
of pregnant women in India are anemic, with the
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prevalence even higher in several northern states,
including Uttar Pradesh.®!® Despite long-standing
national programs such as iron-folic acid (IFA)
supplementation, intensification of antenatal care
services, and nutrition awareness initiatives, anemia
remains persistently high. This suggests that important
social determinants, including women’s education, socio-
economic status, and health literacy are still inadequately
addressed.” 1112

Educational attainment has consistently emerged as a key
factor influencing maternal health outcomes. Evidence
demonstrates that educated women are more likely to
adopt healthy dietary practices, utilize antenatal services,
comply with IFA supplementation, and make informed
decisions regarding their health and pregnancy.!>!
Studies from South Asia and Africa also show a strong
inverse association between women’s education and
anemia prevalence.” Interventions focusing on nutrition
education have been found effective in improving
hemoglobin levels and anemia-related knowledge among
pregnant women, '3!3

Research from India further highlights the role of socio-
demographic factors, dietary habits, and regional
disparities in shaping anemia prevalence among pregnant
women.” 2 Systematic reviews have consistently
identified inadequate dietary diversity, irregular antenatal
visits, and poor compliance with IFA supplementation as
major contributors to maternal anemia.'®!3

Given this context, it is important to examine local-level
determinants of anemia to guide targeted public health
interventions. Meerut City, located in western Uttar
Pradesh, represents a diverse urban and semi-urban
population characterized by socio-economic disparities
and variations in women’s educational attainment.
Understanding the relationship between education and
anemia in this setting is essential to designing effective,
community-oriented strategies.

Therefore, the present study aims to assess the prevalence
of anemia among pregnant women in Meerut City and
examine its association with their educational attainment.
Insights gained from this study may assist policymakers,
healthcare providers, and community health programs in
developing more targeted interventions focusing on
educational empowerment and improved maternal
nutrition.

The primary aim of this study was to investigate the
prevalence of anemia among pregnant women residing in
Meerut city and to explore the potential association
between anemia and the educational attainment of these
women. By analyzing the frequency of anemia in this
specific population, the study seeks to provide a clearer
understanding of the magnitude of the problem within the
urban context of Meerut. Furthermore, this research aims
to examine how varying levels of education among
pregnant women might influence their risk of developing

anemia, thereby highlighting the role of education as a
potential determinant of maternal health outcomes. The
findings are intended to inform public health strategies
and interventions aimed at reducing anemia prevalence
and improving maternal health through targeted
educational and nutritional programs. Specifically, the
study focuses on two core objectives: 1) to analyze the
prevalence (frequency) of anemia among pregnant
women in Meerut city, and 2) to investigate the
relationship between pregnant women’s anemia status
and their educational attainment.

METHODS

This study adopted a cross-sectional descriptive research
design to assess the frequency of anemia among pregnant
women in Meerut City and to examine the association
between their educational attainment and anemia status.

Study area and population

The research was conducted across 28 Government Urban
Primary Health Centers (UPHCs) in Meerut city, Uttar
Pradesh, India. The study population consisted of
pregnant women attending antenatal clinics at these
health centers during the study period.

Sample size and sampling technique

A total of 210 pregnant women were selected using
stratified random sampling to ensure adequate
representation from all 28 UPHCs. Participants were
included if they were currently pregnant, belonged to the
age group of 18-45 years, were permanent residents of
Meerut city, and were willing to provide informed
consent for participation.

Data collection (tools and techniques)

Data was collected using a structured and pre-validated
questionnaire specifically developed for this study. The
questionnaire was administered digitally through Google
Forms to ensure standardized, efficient, and error-free
data collection. Ethical approval for the study was
obtained from the Institutional Ethical Committee of
Swami Vivekanand Subharti University, Meerut (U.P.),
India, and informed consent was obtained from all
participants before data collection.

The questionnaire covered several essential areas relevant
to the research objectives. It included socio-demographic
information such as age, household income, and
occupation. Educational attainment was recorded and
categorized as no formal education, primary, secondary,
higher secondary, or graduate and above. Dietary and
health-related practices were assessed through questions
addressing food intake patterns, consumption of iron-rich
foods, adherence to iron and folic acid supplementation,
and antenatal care behaviors.
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Hemoglobin (Hb) levels were obtained from recent
clinical records during routine antenatal checkups. Based
on WHO guidelines for pregnant women, anemia was
categorized as mild when Hb levels ranged from 10.0 to
10.9 g/dL, moderate when levels were between 7.0 and
9.9 g/dL, and severe when Hb levels were below 7.0
g/dL.

Data analysis

Data that was gathered was collated and examined.
Anemia's prevalence and severity were evaluated using

descriptive statistics. Utilizing chi-square testing; the
association between anemia prevalence and educational
attainment was assessed, with a significance level of
p<0.05.

RESULTS

The largest proportion of pregnant women (42%)
belonged to the age group 26-30 years. Among women
aged 21-25 years, 29% were anemic. The prevalence of
anemia was highest (43%) among women aged 31-35
years.

Table 1: Anemic versus non-anemic pregnant women's socio-demographic and food habit features.

All pregnant women,

Non anemic, Anemic women,

| Characteristics n=210 n=134
No. No. Percent (%) No. Percent (%)

Age (in year)
<20 12 25.0 9 75.0
Age 21-25 77 31 40.3 46 59.7
Age 26 -30 89 33 37.1 56 62.9
Age 31 -35 26 7 26.9 19 73.1
Age >35 6 2 33.3 4 66.7
Religion
Hindu and other 113 45 39.8 68 60.2
Muslim 97 31 32.0 66 68.0
Interest in entertainment activity (watch TV, cinema & read news paper)
High 71 44 62.0 27 38.0
Medium 55 21 38.2 34 61.8
Low 84 11 13.1 73 86.9
Access to basic amenities (light, sanitation, TV, computer, AC & Car)
Normal 55 37 67.3 18 32.7
Medium 96 20 20.8 76 79.2
Low 59 19 32.2 40 67.8
factors influenced your decision to attend ANC
Advice from family/friends 68 32 47.1 36 52.9
Awareness of ANC benefits 118 39 33.1 79 66.9
None of above 24 5 20.8 19 79.2
Include iron-rich foods (e.g., meat, beans and green leafy vegetables) in your diet
2-3 times/week 51 6 11.8 45 88.2
Daily 11 2 18.2 9 81.8
Rarely 148 68 45.9 80 54.1
Frequency of taking IFA (Iron) Tab
Daily 55 19 34.5 36 65.5
Once in a week 29 13 44.8 16 55.2
Sometime 126 44 34.9 82 65.1
Level of awareness regarding anemia and its causes
Normal 64 35 54.7 29 45.3
Moderate 76 18 23.7 58 76.3
Low 70 23 32.9 47 67.1

Religion-wise distribution showed that anemia prevalence
was 68.8% among Muslim women, while among Hindu
and other religious groups it was 60.2%.
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common among anemic women (33%) compared to non-
anemic women (20%).

Access to basic household amenities (toilet, water supply,
sanitation, TV, computer, AC, car) also differed. Women
with limited amenities had a higher prevalence of anemia
(44%) compared to those with adequate amenities (35%).

Table 2: Frequency of various anemia levels in
pregnant women (n=210).

Various level of anemia  Frequency Percent |
<7 g/dl (severe) 8 4

7-9.9 g/dl (moderate) 70 33
10-10.9 g/dl (mild) 56 27

11+ g/dl (normal) 76 36

Most women (74%) reported that their decision to attend
antenatal care (ANC) was influenced by family members.
Anemia prevalence was higher among women whose
ANC attendance was dependent on family decisions.
Dietary patterns revealed that 62% of pregnant women
consumed iron-rich foods irregularly. The intake of green
leafy vegetables, fruits, pulses, and meat was lower
among anemic women than among non-anemic women.
Frequency of iron and folic acid (IFA) tablet intake was
inadequate among 54% of anemic women. Overall
awareness regarding anemia and its causes was also lower

in anemic women compared to non-anemic women.

Table 2 presents the distribution of anemia levels among
the 210 pregnant women included in the study. A total of
36% of women had normal hemoglobin levels (>11
g/dL), while 64% were anemic. Among the anemic
women, 33% had moderate anemia (7.0-9.9 g/dL), 27%
had mild anemia (10.0-10.9 g/dl), and 4% had severe
anemia (<7 g/dl).

Table 3 presents the distribution of anemia among
pregnant women across different educational levels. The
findings indicate a clear inverse relationship between
education and anemia prevalence. Among women with no
formal schooling, anemia was extremely common,
affecting 77% (23 out of 30) of participants. Those with
primary or middle-level education (grades 1-8) also
showed a high prevalence, with 71% (67 out of 95) being
anemic. In contrast, anemia prevalence declined among
women with higher schooling: 59% (37 out of 63) of
those with secondary or higher secondary education were
anemic. The lowest prevalence was observed among
women with undergraduate or postgraduate education,
where only 32% (7 out of 22) were found to be anemic.

A chi-square test demonstrated that the association
between educational attainment and anemia status was
statistically ~ significant  (y>=14.4574, p=0.00234),
suggesting that higher education is strongly linked with
reduced risk of anemia during pregnancy.

Table 3: The distribution of anemia across different levels of education among pregnant women.

. <11 g/dL >11 g/dL. % of Anemic
Education level Aot PW
No formal schooling 30 23 7 77
Primary and middle (1-8) 95 67 28 71
Secondary and higher secondary (9-12) 63 37 26 59
UG & PG 22 7 15 32
Total 210 134 76 64

The chi-square statistic is 14.4574. The p-value is .002344. The result is significant at p<0.05.

Table 4: The distribution of anemia across different levels of education among pregnant women.

Education level ~Normal Moderate  Low % Normal % Moderate % Low |
No formal schooling 3 15 12 10 50 40
Primary and middle (1-8) 25 34 36 26 36 38
Secondary and higher secondary (9-12) 22 22 19 35 35 30
UG & PG 14 5 3 64 23 14
Total 64 76 70 30 36 33

The chi-square statistic is 19.4719. The p-value is .003437. The result is significant at p<0.05.

awareness were found among undergraduate and
postgraduate women, where 64% demonstrated normal
awareness and only 14% had low awareness.

Table 4 examines the association between education level
and awareness regarding anemia and its causes. The
results demonstrate that awareness improves substantially
with rising educational attainment. Among women with
no formal education, only 10% exhibited normal
awareness, while 40% showed low awareness. Awareness
increased progressively among women with primary,
middle, and secondary schooling. The highest levels of

The chi-square test confirmed a statistically significant
association between educational level and awareness
about anemia (¥*>=19.47, p=0.0034), indicating that higher
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education contributes to better understanding of anemia,
its causes, and its prevention.

DISCUSSION

The present study examined the prevalence of anemia
among pregnant women in Meerut city and analyzed its
association with socio-demographic characteristics,
dietary habits, antenatal care practices, and educational
attainment. The findings indicate that anemia continues to
be a major public health concern in this population.

The socio-demographic analysis (Table 1) showed that
anemia affected women across all age groups, with higher
prevalence observed among those in economically and
socially vulnerable segments. Limited access to
household amenities, lower media exposure, and reduced
engagement in information-related or recreational
activities were more common among anemic women.
Similar patterns have been documented in previous
studies, suggesting that poor living conditions and
restricted health information access may negatively
influence dietary behavior, awareness, and overall health
practices of pregnant women.'6-!?

Table 1 also showed that dietary diversity played an
important role. Women with infrequent intake of iron-rich
foods such as green leafy vegetables, meat, fruits, and
pulses had higher anemia prevalence. Previous studies
have established that inadequate dietary iron intake and
poor nutritional diversity are major contributors to anemia
in pregnancy.?®?* These findings are consistent with our
study and reinforce the importance of dietary counseling
during antenatal visits.

Antenatal care practices further influenced anemia status.
Women whose ANC visits were not self-decided but
influenced by family members indicating lower autonomy
showed higher anemia prevalence. Earlier studies have
also highlighted that women’s autonomy and decision-
making capacity affect antenatal care utilization, IFA
adherence, and diet-related behaviors.!”-1%?* Inadequate
compliance with iron-folic acid supplementation, as seen
among anemic women in this study, supports this pattern.

Table 2 shows that a considerable proportion of women
were moderately anemic, highlighting gaps in
supplementation, dictary intake, and awareness. The
WHO reports that moderate anemia contributes
substantially to maternal morbidity and poor birth
outcomes in low-income settings.> The distribution of
anemia severity in this study aligns with findings from
national and regional surveys showing persistent
moderate the anemia across several states in India.?6-28

The relationship between education and anemia (Table
3A) showed a clear inverse trend, where anemia
prevalence progressively declined with rising educational
attainment. This association was statistically significant.
Numerous studies across India and globally have reported

similar findings, demonstrating that education enhances
women’s ability to understand nutritional requirements,
recognize early symptoms, and follow preventive
practices, thereby reducing anemia risk.?>-33 Our results
reinforce education as a critical determinant of maternal
health.

Similarly, Table 3B highlighted a strong positive
association between education level and awareness about
anemia and its causes. Higher-educated women
demonstrated substantially greater awareness compared to
those with no or limited schooling. Prior research
indicates that improved education enhances health
literacy, increases utilization of ANC services, and
promotes better adherence to IFA supplementation and
dietary recommendations.’*3* The significant association
in this study supports the understanding that health
knowledge and behavior improve with educational
attainment.

Overall, the combined findings from all tables
demonstrate that anemia among pregnant women in
Meerut City is influenced by interlinked socio-
demographic, dietary, behavioral, and educational factors.
The results indicate that improving maternal education,
strengthening ANC counseling, enhancing dietary
diversity, and increasing awareness through community
and media-based interventions are essential to reducing
the burden of anemia.

The present study has certain limitations. As a cross-
sectional investigation confined to selected urban areas of
Meerut City, the results may not fully represent all
pregnant women in the wider district or other regions.
The sample size, although sufficient for analysis, was
relatively modest and limited to women attending health
facilities, which could introduce selection bias.
Information regarding dietary habits, awareness levels,
and health practices was self-reported and may be
influenced by recall bias or social desirability bias.
Moreover, the study focused on hemoglobin-based
classification and did not incorporate biochemical
indicators such as serum ferritin or folate levels, which
would have strengthened the assessment of anemia
etiology. Despite these constraints, the study offers
meaningful insights into the frequency of anemia and its
association with educational attainment among pregnant
women in this urban context.

CONCLUSION

The study highlights that anemia among pregnant women
in Meerut City remains a significant public health
concern, influenced by a combination of socio-
demographic factors, dietary practices, antenatal care
utilization, and educational attainment. Women with
limited education, poor dietary diversity, and lower
autonomy in healthcare decision-making were found to be
more vulnerable to anemia. Higher education was
strongly associated with lower anemia prevalence and
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better awareness regarding anemia and its causes. These
findings demonstrate that improving women’s education,
enhancing nutritional counselling during ANC visits,
strengthening IFA compliance, and expanding targeted
health awareness interventions can substantially reduce
the burden of anemia. The study contributes valuable
local evidence to inform more focused maternal health
strategies that integrate education, nutrition, and
community-based health promotion to address anemia
effectively.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee of Swami Vivekanand
Subharti  University, Meerut, Uttar Pradesh, India
(Reference Number: SMC/UECM/2025/1027)

REFERENCES

1.  World Health Organization. The global prevalence
of anaemia in 2011, 2015. Available at:
https://www.who.int/publications/i/item/978924156
4960. Accessed 01 June 2025.

2. International Institute for Population Sciences
(ITPS). National Family Health Survey (NFHS-5),
India Fact Sheet. Mumbai: IIPS; 2021. Available at:
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf.
Accessed 01 June 2025.

3. World Health Organization. Anaemia, 2021.
Available at: https://www.who.int/health-
topics/anaemia#tab=tab 1. Accessed 01 June 2025.

4. Teshale AB, Tesema GA, Worku MG, Yeshaw Y,
Tessema ZT. Anemia and its associated factors
among women of reproductive age in eastern Africa.
PLoS One. 2020;15(9):¢0238957.

5. Sunuwar DR, Sangroula RK, Shakya NS, Yadav R,
Chaudhary NK, Pradhan PM. Effect of nutrition
education on hemoglobin level in pregnant women.
PLoS One. 2019;14(3):¢0213982.

6. Lebso M, Anato A, Loha E. Prevalence of anemia
among pregnant women in Southern Ethiopia. PLoS
One. 2017;12(12):e0188783.

7. Liyew AM, Tesema GA, Alamneh TS, Worku MG,
Teshale AB. Prevalence and determinants of anemia
among pregnant women in East Africa. PLoS One.
2021;16(4):e0250560.

8. Ali SA, Abbasi Z, Shahid B, Moin G, Hambidge
KM, Krebs NF, et al. Prevalence and determinants
of anemia among women in Thatta, Pakistan. PLoS
One. 2020;15(9):e0239320.

9. Sakai H, Kawata R, Adhikari R, Thapa YO,
Bhandari TR. Effectiveness of art-based health
education on anemia and health literacy among
pregnant women in Nepal. PLoS One.
2024;19(9):¢0281789.

10. Teshale AB, Tesema GA, Worku MG, Yeshaw Y,
Tessema ZT. Anemia among women of
reproductive age in Eastern Africa. PLoS One.
2020;15(9):e0238957.

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Baig-Ansari N, Badruddin SH, Karmaliani R, Harris
H, Jehan I, Pasha O, et al. Anemia prevalence and
risk factors in pregnant women in Pakistan. Food
Nutr Bull. 2008;29(2):132-9.

Zhang J, Li Q, Song Y, Fang L, Huang L, Sun Y.
Nutritional factors for anemia in pregnancy. Front
Public Health. 2022;10:1041136.

Geta TG, Gebremedhin S, Omigbodun AO.
Prevalence and predictors of anemia among
pregnant women in Ethiopia. PLoS One.
2022;17(7):¢0267005.

Bharati P, Som S, Chakrabarty S, Bharati S, Pal M.
Prevalence of anemia among women in India. Asia
Pac J Public Health. 2008;20(4):347-59.

Grover K, Kumar T, Doda A, Bhutani R, Yadav S,
Kaushal P, et al. Prevalence of anaemia and its
association with dietary habits among pregnant
women in Haryana. J Family Med Prim Care.
2020;9(2):783-7.

Lokare PO, Karanjekar VD, Gattani PL, Kulkarni
AP. Prevalence of anemia in pregnant women in
Aurangabad. Ann Niger Med. 2012;6(1):30-4.
Balarajan Y, Ramakrishnan U, Ozaltin E, Shankar
AH, Subramanian SV. Anaemia in low-income and
middle-income countries. Lancet. 2011;378:2123-
35.

Fekadu D, Alem A, Hégglof B. Prevalence of
mental health problems in Ethiopian child laborers. J
Child Psychol Psychiatry. 2006;47(9):954-9.

Khuu G, Dika C. Iron deficiency anemia in pregnant
women. Nurse Pract. 2017;42(10):42-7.

de Barros SM, Costa CA. Nursing care to pregnant
women with iron-deficiency anemia. Rev Lat Am
Enfermagem. 1999;7(4):105-11.
Chotnopparatpattara P,  Limpongsanurak S,
Charnngam P. Prevalence and risk factors of anemia
in pregnant women. J Med Assoc Thai.
2003;86(11):1001-7.

Sukrat B, Sirichotiyakul S. Prevalence and causes of
anemia during pregnancy. J Med Assoc Thai.
2006;89(Suppl 4):S142-6.

Sukrat B, Suwathanapisate P, Siritawee S,
Poungthong T, Phupongpankul K. Prevalence of
iron-deficiency anemia in pregnant women in
Thailand. ] Med Assoc Thai. 2010;93(7):765-70.
Milman N. Postpartum anemia I: definition,
prevalence, causes, and consequences. Ann
Hematol. 2011;90(11):1247-53.

Chandyo RK, Strand TA, Ulvik RJ, Adhikari RK,
Ulak M, Dixit H, et al. Prevalence of iron deficiency
and anemia among women in Nepal. Eur J Clin
Nutr. 2007;61(2):262-9.

Alem AZ, Efendi F, McKenna L, Felipe-Dimog EB,
Chilot D, Tonapa SI, et al. Prevalence and factors
associated with anemia in women across low- and
middle-income countries. Sci Rep. 2023;13:20335.
Owais A, Merritt C, Lee C, Bhutta ZA. Anemia
among women of reproductive age: Global burden
and determinants. Nutrients. 2021;13:2745.

Page 280



28.

29.

30.

31.

32.

Kumar P et al. Int J Community Med Public Health. 2026 Jan;13(1):275-281

Margawati A, Syauqy A, Utami A, Adespin DA.
Prevalence of anemia among pregnant women
during COVID-19. Ethiop J Health Sci.
2023;33(3):451-62.

Lin L, Wei Y, Zhu W, Wang C, Su R, Feng H, et al.
Prevalence and adverse outcomes of anemia in
Chinese pregnant women. BMC Pregnancy
Childbirth. 2018;18(1):111.

Wemakor A. Determinants of anaemia among
pregnant women in Northern Ghana. BMC
Pregnancy Childbirth. 2019;19(1):495.

Anlaakuu P, Anto F. Anaemia in pregnancy: A
study of antenatal women in Ghana. BMC Res
Notes. 2017;10(1):402.

Anenga UM, Rimamnunra GN, Eka PO, Agulebe
CJ, Swende TZ, Maanongun MT, et al. Prevalence
and risk factors for anaemia among pregnant women

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1

33.

34.

in Nigeria. Afr J Reprod Health. 2022;26(12s):161-
8.

Teshome MS, Meskel DH, Wondafrash B.
Determinants of anemia among pregnant women in
Southern  Ethiopia. J  Multidiscip  Healthce.
2020;13:1007-15.

Zaidi S, Muzaffer A, Fayyaz S, Naqvi A. Female
literacy and anemia in pregnancy. Pak Postgrad Med
J.2016;27(3):72-4.

Cite this article as: Kumar P, Ahmad S, Davey A,
Saxena K. An investigation into the frequency of
anemia and the relationship between pregnant
women's educational attainment and

anemia in Meerut City. Int ] Community Med Public
Health 2026;13:275-81.

Page 281



