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ABSTRACT:  

Background: Anemia during pregnancy remains a major public health challenge, particularly in developing 

countries like India, where nutritional deficiencies, poor dietary habits, and limited access to antenatal care 

contribute to high prevalence rates. Anemia is associated with increased maternal and perinatal morbidity and 

mortality, yet remains preventable with timely and effective interventions. 

Objective: To assess the impact of a structured nutritional intervention on haemoglobin levels among anemic 

pregnant women and to examine the socio-demographic and clinical factors influencing anemia status and 

intervention outcomes. 

Methods: A total of 3500 pregnant women were enrolled in this observational study. Of these, 1000 were 

identified as anemic (haemoglobin <11g/dL) and were equally divided into a control group (n=500) and an 

intervention group (n=500). The intervention group received iron supplementation along with dietary and 

lifestyle guidance. Haemoglobin levels were recorded during the first trimester, at mid-pregnancy, and at the 

time of delivery. Demographic variables, BMI, dietary patterns, obstetric history, and previous anemia history 

were collected and analyzed. 

Results: At baseline, both groups had comparable mean haemoglobin levels (control: 7.47 ± 0.87 g/dL; 

intervention: 7.48 ± 0.89 g/dL; p=0.8458). By mid-pregnancy, the intervention group showed a significant 

improvement (8.48 ± 1.0 g/dL) compared to the control group (7.70 ± 0.23 g/dL; p=0.0001). At delivery, 

haemoglobin further increased in the intervention group (9.48 ± 2.0 g/dL) versus the control (7.97 ± 0.50 g/dL; 

p=0.0001). Improvement in haemoglobin levels was also associated with higher compliance to the intervention 

and iron intake. Demographic analysis showed that anemia was more prevalent among women with lower 

education, non-vegetarian diets, and a history of previous pregnancy complications. 

Conclusion: The study demonstrates that structured nutritional and iron-based interventions significantly 

improve haemoglobin levels among anemic pregnant women. Early detection and targeted management, along 

with consideration of socio-demographic factors, can help reduce the burden of anemia and its associated risks 

in pregnancy. These findings support the integration of such interventions into routine antenatal care programs. 
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1. Introduction 

Pregnancy is a critical period in a woman’s life, 

characterized by profound physiological, hormonal, 

and nutritional changes. These changes increase the 

demand for various micronutrients, particularly iron, 

which plays an essential role in the synthesis of 

haemoglobin. Haemoglobin is vital for oxygen 

transport, and its deficiency leads to anemia, a 

condition that poses significant risks to both 

maternal and fetal health [1]. Anemia during 

pregnancy is a major public health concern globally 

and is especially prevalent in low- and middle-

income countries, where nutritional deficiencies, 

poor dietary practices, limited access to healthcare, 

and repeated pregnancies without adequate spacing 

are common [2]. 

According to the World Health Organisation 

(WHO), anemia affects approximately 40% of 

pregnant women worldwide. Iron deficiency anemia 

(IDA) is the most table  type and accounts for more 

than half of all anemia cases in pregnancy [3, 4]. In 

India, the prevalence of anemia among pregnant 

women ranges between 50% and 70% [5], indicating 

a severe public health problem. The high prevalence 

of anemia in pregnancy is associated with numerous 

adverse outcomes such as preterm labour, low birth 

weight, intrauterine growth restriction, perinatal 

mortality, increased risk of postpartum 

haemorrhage, and maternal mortality [6]. Despite 

various national programs like Anaemia Mukt 

Bharat and the Iron and Folic Acid (IFA) 

supplementation scheme, the problem persists due to 

issues related to adherence, inadequate follow-up, 

and socio-economic disparities (Ministry of Health 

and Family Welfare) [7] [8]. 

Pregnant women require higher amounts of iron to 

support increased maternal red cell mass, placental 

development, and fetal growth. When this demand 

is unmet through dietary intake or supplementation, 

it results in iron deficiency and subsequent anemia 

[9]. The condition may progress silently, especially 

in women with pre-existing low iron stores, and 

often goes undetected until symptoms become 

pronounced [10]. Symptoms of anemia in pregnancy 

include fatigue, weakness, dizziness, pallor, and 

shortness of breath, all of which can impair the 

quality of life and hinder daily functioning [11]. 

Moreover, in the context of pregnancy, these 

symptoms may overlap with normal pregnancy-

related discomforts, making diagnosis more 

challenging without routine haemoglobin 

monitoring [12]. 

Anemia can occur at any stage of pregnancy, but it 

is most commonly diagnosed during the second and 

third trimesters [13]. Physiological haemodilution 

during pregnancy often exaggerates the drop in 

haemoglobin levels, even in women with adequate 

iron stores, but in cases where iron intake is 

insufficient, this dilution unmasks or aggravates true 

anemia [14]. Early detection and timely intervention 

are crucial to prevent progression to moderate or 

severe anemia, which significantly increases 

maternal and neonatal morbidity and mortality [15]. 

Various strategies have been employed globally and 

nationally to combat anemia in pregnancy. These 

include nutritional education, iron-rich dietary 

plans, prophylactic iron supplementation, and 

therapeutic iron therapy in moderate to severe cases. 

In settings where dietary habits are influenced by 

cultural and religious beliefs, addressing anemia 

requires a more tailored and culturally sensitive 

approach [16]. For example, vegetarian diets, 

common among many Indian communities, may 

lack adequate bioavailable iron, which necessitates 

a greater reliance on supplementation or fortified 

foods [17]. 

This study was designed to assess the impact of a 

structured intervention on haemoglobin levels 

among pregnant women diagnosed with anemia. A 

total of 3500 pregnant women were included in the 

study, out of which 1000 were found to be anaemic. 

These anaemic women were divided equally into a 

control group and an intervention group, with 500 

participants in each. The intervention involved iron 

supplementation and possibly additional nutritional 

or lifestyle modifications, depending on the study 

protocol. Haemoglobin levels were monitored 

across three critical points during pregnancy first 

trimester, mid-pregnancy, and at delivery to evaluate 

the effectiveness of the intervention. A 

comprehensive demographic assessment was also 

carried out to explore the influence of socio-
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demographic variables on anemia prevalence and 

response to treatment. These variables included age, 

educational status, occupation, type of family, 

dietary habits, and body mass index (BMI). The 

majority of the participants belonged to the 18 to 22-

year age group, followed by  

 Table 1. Demographic data according to age group of all participants  
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18 to 22 791 215 191 194 191 209 198 207 177 243 266 282 259 281 251 

23 to 27 741 172 186 184 199 187 188 199 167 240 248 253 244 276 221 

28 to 32 726 187 195 161 183 187 170 181 188 250 242 234 263 233 230 

33 to 37 772 204 161 189 218 186 207 192 187 239 263 270 259 243 270 

38 to 40 470 121 115 114 120 106 109 127 128 167 139 164 167 162 141 

Total  350

0 

3500 3500 3500 3500 

 

Educational background varied from no formal 

education to higher education, and occupation 

ranged from housewives to government sector 

employees. Most participants came from nuclear 

families, with a significant portion following non-

vegetarian diets. The BMI analysis revealed a 

worrying trend of overweight and obesity among a 

large segment of the participants, which can be an 

additional complicating factor in managing anemia 

during pregnancy (Table 2). A significant portion of 

the anaemic women had a previous history of 

anemia and pregnancy complications (Table 3 and 

Table 4).

Table 2. Demographic data according to BMI category of all participants  
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Underweight 

(<18.5) 
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3 

69 73 57 64 66 77 56 64 81 95 87 89 82 92 

Normal weight 

(18.5 – 24.9) 
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73 
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3 
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6 

26

8 

256 27

1 

27

6 
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4 

27
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35
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36

8 

34
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37
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36
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33

0 
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Overweight  

(25.0 – 29.9) 

92

4 

23

8 

21

7 

21

4 

255 23

2 

21

5 

26

0 

21

7 

29

9 

29

9 

32

6 

30

2 

33

5 

28

7 

Obesity Class I 

(30.0 – 34.9) 

70

7 

17

3 

16

4 

17

0 

200 17

1 

16

6 

19

6 

17
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23
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22
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25
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25

1 

23
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22

6 

Obesity Class II 

(35.0 – 39.9) 

38

3 

89 95 94 105 91 10

3 

11

0 

79 11

5 

13

1 

11

5 

12

2 

12

0 

14

1 

Obesity Class III 

(>40) (Severe) 

12

7 

29 40 33 25 39 28 24 36 47 37 43 43 53 31 

Total 35

00 

              3500 3500 3500 3500 

 

Table 3. Medical history of all participants according to the haemoglobin concentration  

Haemoglobin 

concentration 
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Status 

History of 

Anaemia 
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No anemia: >11 2500 1240 1260 0 2500 0 2500 1261 1239 

Mild anemia: 

Hb = 10.0 – 10.9 g/dL 

20 13 7 10 10 11 9 9 11 

Moderate anemia: 

Hb = 7.0 – 9.9 g/dL 

658 320 338 344 314 321 337 333 325 

Severe anemia: 

Hb = < 7.0 g/dL 

322 156 166 163 159 157 165 166 156 

Total 3500 3500 3500 3500 3500 

Table 4. Demographic data according to past history of anaemia 
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Anaemia 
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Anaemic 

≤10.0 
1000 248 267 299 256 247 249 267 237 309 323 368 334 346 320   

Non- 
Anaemic>10.0 

2500 651 581 613 655 628 623 639 610 830 835 835 858 849 793   

Total  3500 3500 3500 3500 3500   
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This underlines the chronic and recurrent nature of the 

problem, which may be rooted in longstanding 

nutritional deficiencies or repeated pregnancies without 

adequate correction of underlying anemia. A history of 

complications such as miscarriage, low birth weight, or 

preterm labour can be both a consequence and a predictor 

of anemia, making its prevention a top priority in 

maternal healthcare [17]. 

The initial haemoglobin levels in both the control and 

intervention groups were similar, indicating the 

comparability of the groups at baseline. Over the course 

of pregnancy, the intervention group showed a 

statistically significant improvement in haemoglobin 

levels, both at mid-pregnancy and at delivery. These 

findings highlight the effectiveness of timely and 

consistent intervention in improving maternal 

haemoglobin status and potentially reducing anemia-

related complications (Table 5).  

Table 5. Increase of haemoglobin due to intervention  

Number of 

intervention 

T
o

ta
l 

P
a

rticip
a

n
t

s Status of haemoglobin (Mean) Perceived Benefit of 

Intervention 

Mode of Delivery 

Increase in mid 

term 

Increase in 

delivery 

Yes No Assisted 

vaginal 

Cesarean  Normal 

vaginal 

0. 3000 0.31 0.23 ND ND 1014 998 988 

1.  110 0.98 1.04 72 38 35 41 34 

2.  120 1 1 70 50 43 37 40 

3.  130 1.02 0.97 86 44 33 44 53 

4.  140 0.98 0.98 46 94 47 52 41 

 

Participants also reported subjective improvements in 

their health and energy levels, and various modes of 

delivery were recorded, including normal vaginal, 

cesarean, and assisted deliveries. By analysing the 

impact of intervention on haemoglobin status and linking 

it to demographic, nutritional, and obstetric factors, this 

study provides valuable insights into the complex 

interplay between social determinants of health and 

medical outcomes. The findings underscore the need for 

early screening, individualized care plans, and targeted 

public health strategies that address not only the 

biological aspects of anemia but also its social and 

behavioural roots. In conclusion, anemia in pregnancy 

remains a pressing concern with significant implications 

for maternal and fetal health. This study seeks to 

contribute to the growing body of evidence supporting 

the implementation of structured, sustained interventions 

to combat anemia. By examining both clinical outcomes 

and the contextual factors influencing them, the research 

aims to inform policy and guide healthcare providers in 

delivering more effective and equitable maternal care. 

2. Objectives 

With the ultimate goal of producing evidence to support 

antenatal care strategies for lowering maternal anemia 

and improving pregnancy outcomes, the study aims to 

assess the impact of structured nutritional and 

educational interventions on hemoglobin levels among 

anemic pregnant women. It also looks at the impact of 

dietary, clinical, and sociodemographic factors on 

anemia status and treatment outcomes. 

3. Methods 

This longitudinal interventional study was conducted to 

assess the effect of nutritional and educational 

interventions on haemoglobin concentration among 

pregnant women diagnosed with anaemia. The study was 

carried out over 12 months across selected maternal 

health centres and antenatal clinics. 

Study Population and Design 

A total of 3,500 pregnant women were enrolled through 

consecutive sampling during their first antenatal visit. 

Screening was conducted to identify anaemic women 

based on WHO criteria [18], defining anaemia in 

pregnancy as haemoglobin concentration less than 11 
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g/dL. Of the total cohort, 1,000 women were diagnosed 

with anaemia, and these women formed the focus 

population for the intervention study. 

The 1,000 anaemic women were randomly allocated into 

two equal groups: 

Control group (n = 500): Received standard antenatal 

care, including routine IFA supplementation as per 

national guidelines. 

Intervention group (n = 500): Received structured 

nutritional and educational interventions in addition to 

the standard care. 

This group assignment allowed for a comparative 

analysis of the impact of targeted interventions on 

haemoglobin levels over the course of pregnancy. 

Intervention Protocol 

The intervention group was provided with the following: 

Nutritional Support: A personalized iron-rich diet plan 

was developed for each participant based on their BMI 

and dietary preferences. Weekly rations of IFA tablets 

were provided, with compliance monitored through pill 

counts and follow-up logs. 

Educational Sessions: Biweekly group education 

sessions were conducted by investigator. Topics included 

the importance of iron and micronutrients in pregnancy, 

iron absorption enhancers and inhibitors, personal 

hygiene, and dietary diversity. Visual aids, food models, 

and interactive discussions were used to enhance 

understanding. 

The control group continued with routine antenatal 

check-ups and received standard iron supplementation as 

prescribed in government healthcare protocols, without 

the added nutritional or educational sessions. 

Data Collection 

Baseline demographic and clinical data were collected 

from all 1,000 participants, including age, education, 

income, dietary habits, BMI, and obstetric history. 

Haemoglobin concentration was measured using an 

automated hematology analyzer at three time points: 

Baseline: During the first trimester (≤12 weeks of 

gestation) 

Mid-pregnancy: Between 24–28 weeks 

Late pregnancy: Between 36–38 weeks 

The primary outcome measured was the change in 

haemoglobin concentration from baseline to late 

pregnancy. Secondary outcomes included improvement 

in anaemia status, maternal compliance with 

supplementation, and changes in dietary behaviour and 

delivery outcomes. 

Statistical Analysis 

Data were analyzed using SPSS software. Descriptive 

statistics were used to summarize demographic and 

baseline variables. Haemoglobin levels at different time 

points were compared using paired t-tests and repeated 

measures ANOVA within and between the groups. 

Categorical variables, such as anaemia status and 

adherence levels, were analyzed using chi-square tests. 

A p-value < 0.05 was considered statistically significant. 

Ethical Considerations 

Ethical approval was obtained from the Institutional 

Review Board prior to the commencement of the study. 

Written informed consent was obtained from all 

participants. Confidentiality of participant information 

was maintained throughout the research process. 

4. Results 

A total of 3500 pregnant women were enrolled in the 

study. Among them, 1000 participants were diagnosed 

with anemia, defined as having haemoglobin levels less 

than 11g/dL, while the remaining 2500 had normal 

haemoglobin levels above 11 g/dL. The 1000 anaemic 

women were randomly divided into two groups, with 500 

participants in the control group and 500 in the 

intervention group. 

The demographic distribution according to age is shown 

in Table 1. The largest proportion of participants fell 

within the age group of 18 to 22 years (n=791), followed 

by 33 to 37 years (n=772), 23 to 27 years (n=741), and 

28 to 32 years (n=726). The smallest age group was 38 

to 40 years (n=470). Educational attainment varied 

across age groups, with some participants having no 

formal education, and others possessing primary, 

secondary, or higher education. Occupation categories 

included housewives, daily wage workers, private sector 

employees, and government employees. Family types 

ranged from nuclear and joint to extended and mixed 

families. Dietary habits also varied, with both vegetarian 
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and non-vegetarian participants represented across age 

groups. 

Body mass index (BMI) data are presented in Table 2. A 

majority of participants were in the normal BMI category 

(n=1073), while 924 were overweight, 707 belonged to 

Obesity Class I, 383 to Obesity Class II, and 127 to 

Obesity Class III. A smaller group of participants 

(n=263) were underweight. These distributions indicate 

a high prevalence of overweight and obesity among the 

pregnant women studied. 

Haemoglobin levels were used to classify the severity of 

anemia (Table 3). Among the 3500 participants, 2500 

women had no anaemia (haemoglobin >11 g/dL), 20 

women had mild anaemia (10.0–10.9 g/dL), 658 had 

moderate anaemia (7.0–9.9 g/dL), and 322 women had 

severe anaemia (haemoglobin <7.0 g/dL). The majority 

of moderate and severe anemia cases were observed 

among women with lower educational backgrounds and 

a higher proportion of non-vegetarian diets. 

Medical and obstetric history data are shown in Table 4. 

Among the 322 women with severe anemia, 163 had a 

history of anemia and 157 had experienced 

complications in previous pregnancies. Furthermore, 

1261 non-anaemic women reported using iron 

supplements before pregnancy, compared to a lower 

proportion among anaemic participants. Table 5 shows 

that among the 1000 women with a past history of 

anemia, educational levels varied, with a large number 

having secondary education, and occupations ranged 

across all listed categories. Family structures and dietary 

habits among this group mirrored the general population. 

The effect of intervention on haemoglobin levels is 

presented in the final comparative table and in (Table 6). 

In the first trimester, mean haemoglobin levels were 

similar in both the control group (7.47 ± 0.87 g/dL) and 

the intervention group (7.48 ± 0.89 g/dL), with no 

statistically significant difference (p = 0.8458). 

However, at the mid-pregnancy checkup, the 

intervention group showed a significant increase in mean 

haemoglobin to 8.48 ± 1.0 g/dL compared to 7.70 ± 0.23 

g/dL in the control group (p = 0.0001). This trend 

continued until delivery, where the mean haemoglobin in 

the intervention group reached 9.48 ± 2.0 g/dL, while the 

control group had a mean of 7.97 ± 0.50 g/dL (p = 

0.0001), indicating the effectiveness of the intervention 

in improving haemoglobin levels. 

Table 5 also includes data on perceived benefits and 

delivery methods in the intervention group. Participants 

receiving between 110 and 140 doses of the intervention 

showed varying degrees of hemoglobin improvement 

and reported subjective benefits. For instance, those who 

received 130 doses had a mean hemoglobin increase of 

1.02 g/dL at mid-pregnancy and 0.97 g/dL at delivery. 

Perceived benefit was reported by 86 participants, and 

delivery methods in this subgroup included assisted 

vaginal (33), cesarean (44), and normal vaginal (53) 

deliveries. 

Complications during previous pregnancies were 

reported by 489 participants, as outlined in (Table 7). 

Table 6. Demographic data according to haemoglobin concentration of all participants 
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>10 

250

0 
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1 
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1 
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3 

655 62

8 
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3 

639 610 83

0 
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5 
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5 
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3 

Mild anemia:  

Hb = 10.0 – 

10.9 g/dL 

20 4 7 3 6 2 5 10 3 3 8 9 2 12 6 
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Moderate 

anemia:  

Hb = 7.0 – 

9.9 g/dL 

658 15

9 

17

8 

15

1 

170 16

5 

17

1 

180 142 19

8 

20

7 

25

3 

23

3 

22

4 

20

1 

Severe 

anemia: 

 Hb = < 7.0 

g/dL 

322 85 82 75 80 80 73 77 92 10

8 

10

8 

10

6 

99 11

0 

11

3 

Total  350

0 

3500 3500 3500 3500 

 

Table 7: Demographic data according to the previous pregnancy complications  
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Yes 489 12

0 
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10
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7 

12

5 

10

7 

13

2 

12

5 

14

9 

14

8 

19

2 

16

1 

18

0 

14

8 

No 3011 77

9 

71

5 

73

3 

78

4 

75

0 

76

5 

77

4 

72

2 

99

0 

10

10 

10

11 

10

31 

10

15 

96

5 

Total  3500 3500 3500 3500 3500 

 

 The rest, 3011 participants, did not report such 

complications. The group with complications tended to 

have lower educational levels and more limited 

occupational roles, though family type and dietary 

patterns remained consistent with the rest of the 

population. 

The haemoglobin levels were compared between the 

control and intervention groups at three key stages of 

pregnancy. In the first trimester, the mean haemoglobin 

level was 7.47 ± 0.87 g/dL in the control group and 7.48 

± 0.89 g/dL in the intervention group, with no  

statistically significant difference (p = 0.8458). 

However, at the mid-pregnancy checkup, a significant 

improvement was observed in the intervention group 

(8.48 ± 1.0 g/dL) compared to the control group (7.70 ± 

0.23 g/dL), with a highly significant p-value of 0.0001. 

This trend continued during delivery, where the 

intervention group had a mean haemoglobin level of 9.48 

± 2.0 g/dL, significantly higher than the control group’s 

7.97 ± 0.50 g/dL (p = 0.0001). These results suggest that 

the intervention was effective in improving haemoglobin 

levels as pregnancy progressed (Table 8). 

Table 8. Comparison of Haemoglobin Levels (g/dL) Between Control and Intervention Groups at 

Different Stages of Pregnancy 

Sl No Hemoglobin Level 

(g/dL) 

Control (Mean and 

SD) 

Intervention (Mean and 

SD) 

P value 

1.  1st Trimester 7.47 ± 0.87 7.48 ± 0.89 0.8458 

2.  Mid Pregnancy Checkup 7.70 ± 0.23 8.48 ± 1.0 0.0001 

http://www.jchr.org/
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3.  During  Delivery 7.97 ± 0.50 9.48 ± 2.0 0.0001 
 

Overall, the study findings demonstrate that the 

intervention significantly improved hemoglobin levels 

among anemic pregnant women, with statistical 

significance observed from mid-pregnancy through to 

delivery. The results also highlight associations between 

anemia and socioeconomic, dietary, and medical history 

factors. 

5. Discussion 

Anemia during pregnancy remains a significant public 

health concern, particularly in low- and middle-income 

countries like India. Our study, involving 3500 pregnant 

women with 1000 identified as anemic, demonstrates 

that a structured nutritional intervention can lead to 

substantial improvements in hemoglobin levels. The 

intervention group showed a significant increase in mean 

hemoglobin from 7.48 ± 0.89 g/dL in the first trimester to 

9.48 ± 2.0 g/dL at delivery, compared to the control 

group, which showed a modest increase from 

7.47 ± 0.87 g/dL to 7.97 ± 0.50 g/dL. 

These findings align with global evidence emphasizing 

the efficacy of iron supplementation during pregnancy. 

The WHO recommends daily oral iron supplementation 

of 30–60 mg of elemental iron and 400 μg of folic acid 

for pregnant women to prevent maternal anemia and 

associated complications [19]. A systematic review by 

Cantor et al. (2024) supports this recommendation, 

highlighting that routine prenatal iron supplementation 

reduces the incidence of iron deficiency and IDA during 

pregnancy [20]. 

Our study's results are consistent with those of a recent 

randomized controlled trial conducted in Ethiopia, which 

found that nutrition education combined with IFA 

supplementation significantly improved hemoglobin 

levels among pregnant women [21, 22]. The intervention 

group in that study showed a mean hemoglobin increase 

of 0.8 g/dL, demonstrating the effectiveness of combined 

nutritional education and supplementation strategies. 

Furthermore, a meta-analysis by Lewkowitz et al. (2019) 

compared intravenous (IV) iron therapy to oral iron 

supplementation in pregnant women with iron-

deficiency anemia [23]. The study concluded that IV iron 

was associated with a higher increase in hemoglobin 

levels and a lower risk of gastrointestinal side effects, 

suggesting that IV iron could be a viable alternative for 

women who cannot tolerate oral iron [24]. 

Our study also observed that anemia was more prevalent 

among women with lower educational levels, non-

vegetarian diets, and a history of previous pregnancy 

complications [25]. These findings are supported by a 

study conducted in Egypt, which found a 49% prevalence 

of anemia among pregnant women, with higher rates 

observed in those with lower socioeconomic status and 

educational attainment [26]. 

The association between maternal anemia and adverse 

pregnancy outcomes has been well-documented. A 

systematic review and meta-analysis by Zhang et al. 

(2025) reported that anemia during pregnancy is 

associated with increased risks of preterm birth, low birth 

weight, and neonatal asphyxia [27]. Our study's findings 

reinforce the importance of early detection and 

management of anemia to mitigate these risks. 

Compliance with iron supplementation is a critical factor 

in the success of anemia interventions. A study by 

Gebremedhin et al. (2024) found that adherence to IFA 

supplementation was significantly higher in the 

intervention group that received nutrition education, 

leading to improved haemoglobin levels and reduced 

anemia prevalence [28]. This underscores the importance 

of incorporating educational components into anemia 

prevention programs.  

Despite the proven benefits of iron supplementation, 

challenges remain in ensuring widespread 

implementation and adherence. Side effects such as 

gastrointestinal discomfort can deter women from 

continuing supplementation. Alternative dosing 

strategies, such as intermittent supplementation, have 

been explored to improve tolerability [29]. A Cochrane 

review by Peña-Rosas et al. (2015) concluded that 

intermittent iron supplementation is as effective as daily 

supplementation in preventing anemia during pregnancy 

and may result in fewer side effects [29] [30]. 

In our study, participants who received higher doses of 

the intervention reported greater perceived benefits and 

higher hemoglobin gains. This suggests that dose 

optimization and individualized supplementation plans 

could enhance the effectiveness of anemia interventions. 
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Further research is needed to determine the optimal 

dosing regimens that balance efficacy and tolerability. 

The integration of anemia prevention strategies into 

existing maternal health programs is essential for 

improving maternal and neonatal outcomes. A study by 

Neogi et al. (2019) demonstrated that incorporating IV 

iron therapy into routine antenatal care in India 

significantly reduced the prevalence of moderate-to-

severe anemia among pregnant women. Such integrated 

approaches can enhance the reach and impact of anemia 

interventions [31].  

Our study contributes to the growing body of evidence 

supporting the implementation of structured nutritional 

interventions to combat anemia during pregnancy. By 

addressing both the biological and socio-demographic 

factors associated with anemia, comprehensive strategies 

can be developed to reduce its prevalence and associated 

complications. 

This study demonstrates that structured nutritional 

intervention significantly improves hemoglobin levels in 

anemic pregnant women. Participants in the intervention 

group showed greater haemoglobin gains from the first 

trimester to delivery compared to the control group, 

confirming the effectiveness of iron supplementation and 

dietary support. The findings also highlight the influence 

of socio-demographic factors such as education, diet, and 

previous pregnancy complications on anemia prevalence 

and response to treatment. Early screening, consistent 

follow-up, and patient education are crucial for 

successful intervention. These results reinforce the 

importance of integrating comprehensive anemia 

management strategies into routine antenatal care, 

especially in regions with high anemia burdens. 

Tailoring interventions to address both medical and 

social determinants of health can enhance maternal 

outcomes and reduce anemia-related complications. This 

study supports continued investment in nutritional 

programs as a public health priority for improving 

maternal and fetal well-being. 
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