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ABSTRACT

Background

Maternal and neonatal health outcomes in Pakistan are often compromised by resource constraints, inadequate access to
healthcare services, and financial barriers that limit the availability of essential prenatal supplements. The OPTIMA Prenatal
Regimen was developed as an economically optimized solution to address these challenges, aiming to improve maternal and
neonatal health outcomes while minimizing costs.

Obijective

This study aimed to implement and evaluate the effectiveness of the OPTIMA Prenatal Regimen in improving maternal and
neonatal health outcomes among economically disadvantaged populations in Pakistan, specifically at Liaquat University
Hospital.

Methodology

A prospective cohort study was conducted from January 2022 to December 2023 at the Department of Obstetrics and
Gynaecology, Liaquat University Hospital. A total of 500 pregnant women were randomly assigned to either the intervention
group (OPTIMA Prenatal Regimen) or the control group (standard prenatal care). Maternal and neonatal outcomes, as well as
economic data, were collected and analyzed. Key outcomes included the incidence of anemia, maternal and neonatal mortality,
birth weight, and the cost-effectiveness of the intervention.

Results

The OPTIMA Prenatal Regimen significantly reduced the incidence of anemia at delivery (18% vs. 31%, p < 0.01) and
increased mean hemoglobin levels (11.4 g/dL vs. 10.8 g/dL, p < 0.01) compared to standard care. Neonatal outcomes wete
also improved, with higher mean birth weights (3.2 kg vs. 2.9 kg, p < 0.01) and a lower incidence of low birth weight (12% vs.
22%, p < 0.01). The economic analysis demonstrated that the OPTIMA regimen was more cost-effective, with a lower average
cost per healthy birth (PKR 18,000 vs. PKR 21,000) and an incremental cost-effectiveness ratio ICER) of PKR 22,500 per
additional healthy birth.

Conclusion

The OPTIMA Prenatal Regimen significantly improves maternal and neonatal health outcomes while offering a cost-effective
solution for economically disadvantaged populations in Pakistan. These findings support the potential for wider adoption of
the OPTIMA regimen across Pakistan's healthcare system to reduce maternal and neonatal mortality and improve overall
health outcomes in resource-limited settings.
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INTRODUCTION

Maternal and neonatal health remains a critical concern in Pakistan, where resource constraints and limited access to healthcare
services contribute to high rates of maternal and neonatal morbidity and mortality. [ The maternal mortality ratio in Pakistan
is alarmingly high, with an estimated 140 deaths per 100,000 live births, reflecting significant disparities in healthcare access
and quality. [ Key factors contributing to this include inadequate nutrition, lack of access to skilled healthcare providers, and
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limited availability of essential medicines, patticularly in rural and low-income areas. 31 The World Health Organization (WHO)
and the Government of Pakistan have emphasized the importance of prenatal care, particularly the provision of essential
supplements and medications, as a pivotal strategy to reduce these adverse outcomes and improve the overall health of mothers
and newborns. 4

The economic burden associated with prenatal supplements, however, often limits their accessibility, especially among low-
income populations in Pakistan. Women from lower socioeconomic backgrounds face significant barriers to accessing
adequate prenatal care, including the inability to afford recommended supplements such as folic acid, iron, calcium, and
multivitamins. 5] Studies in Pakistan have shown that insufficient intake of these essential nutrients during pregnancy is directly
linked to adverse outcomes such as preterm birth, low birth weight, and increased risk of maternal mortality. [ These
challenges are compounded by systemic issues within Pakistan's healthcate system, including supply chain inefficiencies, lack
of healthcare infrastructure in remote areas, and insufficient policy support, which further restrict access to these vital
supplements. [7]

In response to these challenges, the OPTIMA Prenatal Regimen was developed as an economically optimized solution tailored
specifically for Pakistan. This regimen was formulated based on extensive cost-benefit analysis and large-scale data from
various regions within the country, identifying the most effective prenatal supplements and their optimal dosages and
frequencies. [ The primary objective of the OPTIMA regimen is to ensute that even the most economically disadvantaged
pregnant women in Pakistan can access high-quality prenatal care, thereby improving both maternal and neonatal health
outcomes. [

Despite the theoretical promise of the OPTIMA regimen, its real-world effectiveness in the Pakistani context has yet to be
thoroughly evaluated. Implementing this regimen in a controlled environment within Pakistan offers insights into potential
challenges and successes when scaling this approach across broader populations. This study aims to fill this gap by
implementing the OPTIMA Prenatal Regimen in a field setting across various regions of Pakistan and evaluating its impact on
maternal and neonatal health outcomes. 11 By leveraging a large, diverse cohort from across the country, this research will
provide robust evidence on the regimen’s efficacy, its economic viability, and its potential for broader application within
Pakistan. (11

The significance of this study lies not only in its potential to validate a cost-effective prenatal care model tailored for Pakistan
but also in its ability to inform national health policies. By demonstrating the effectiveness of the OPTIMA regimen in real-
world settings, this research could pave the way for widespread adoption, ultimately contributing to the reduction of maternal
and neonatal mortality rates in Pakistan. 21 Moreover, the findings of this study could provide a framework for similar
interventions in other resource-limited regions, further enhancing efforts to improve maternal and child health within the
countty.

OBJECTIVE

The primary objective of this research is to implement and evaluate the effectiveness of the OPTIMA Prenatal Regimen in

improving maternal and neonatal health outcomes among economically disadvantaged populations in Pakistan. Specifically,

the study aims to:

1.Assess the impact of the OPTIMA Prenatal Regimen on key maternal health indicators, including the incidence of
anemia, maternal mortality, and pregnancy-related complications.

2.Evaluate the regimen’s effect on neonatal outcomes, such as birth weight, gestational age at delivery, and neonatal
mortality rates.

3.Analyze the economic viability of the OPTIMA regimen by comparing the cost-effectiveness of this intervention with
current prenatal care practices in Pakistan.

4.Identify potential barriers and facilitators to the successful implementation of the OPTIMA Prenatal Regimen in diverse
regional settings across Pakistan, with a focus on scalability and sustainability.

5.Provide evidence-based recommendations for the broader adoption of the OPTIMA Prenatal Regimen within Pakistan’s
national healthcare system, with the ultimate goal of reducing maternal and neonatal mortality and improving overall health
outcomes in resource-limited settings.

METHODOLOGY

Study Design: This study employed a prospective cohort design to implement and evaluate the OPTIMA Prenatal Regimen.
The research was conducted at Liaquat University Hospital, specifically within the Department of Obstetrics and Gynaecology,
from January 2022 to December 2023. The study aimed to assess the impact of the OPTIMA Prenatal Regimen on maternal
and neonatal health outcomes among economically disadvantaged women receiving care at this tertiary care facility.

Study Population: The study included pregnant women aged 18-40 years who were attending antenatal care at Liaquat
University Hospital. Participants were selected based on the following inclusion criteria:

e Singleton pregnancy,

e Gestational age of less than 20 weeks at the time of enrollment,

e Belonging to a low-income household,
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e Willingness to participate in the study and provide informed consent.

Exclusion criteria included multiple pregnancies, pre-existing chronic medical conditions (such as diabetes or hypertension),

and those already receiving specialized prenatal supplementation beyond standard care.

Sample Size: A total of 500 pregnant women were recruited for the study. This sample size was calculated to ensure adequate

power to detect significant differences in maternal and neonatal outcomes between the intervention group (receiving the

OPTIMA Prenatal Regimen) and the control group (receiving standard prenatal care).

Intervention: Participants were randomly assigned to either the intervention group or the control group. The intervention

group received the OPTIMA Prenatal Regimen, which consisted of a carefully selected combination of folic acid, iron, calcium,

and multivitamins, administered according to an optimized dosage and frequency designed to maximize health outcomes while

minimizing costs. The control group received the standard prenatal supplements provided by the hospital, which typically

included folic acid and iron supplements.

Data Collection: Data were collected at multiple points during pregnancy and after delivery, including baseline data at

enrollment, follow-up data at each antenatal visit, and postpartum data collected within 48 hours of delivery. The following

data were collected:

e Maternal Health Indicators: Hemoglobin levels, incidence of anemia, blood pressure, weight gain, and any pregnancy-
related complications (e.g., preeclampsia, gestational diabetes).

e Neonatal Health Indicators: Birth weight, gestational age at delivery, Apgar scores, and neonatal mortality.

¢ Economic Data: Costs associated with the OPTIMA Prenatal Regimen, including direct costs (e.g., cost of supplements)
and indirect costs (e.g., hospital visits, transportation).

Data were recorded using standardized forms and entered into a secure database for analysis.

Outcome Measures: The primary outcomes of interest were as follows:

e Maternal Outcomes: Incidence of anemia at the time of delivery, maternal mortality, and pregnancy-related complications.

e Neonatal Outcomes: Birth weight, preterm delivery (defined as delivery before 37 weeks of gestation), and neonatal
mortality within the first 28 days of life.

¢ Economic Outcomes: Cost-effectiveness of the OPTIMA Prenatal Regimen, assessed by comparing the costs and health
outcomes between the intervention and control groups.

Statistical Analysis: Statistical analyses were performed using SPSS software (version 25.0). Descriptive statistics were used

to summarize the baseline characteristics of the study population. Continuous variables were expressed as means and standard

deviations, while categorical variables were presented as frequencies and percentages. The primary analysis involved comparing

maternal and neonatal outcomes between the intervention and control groups using independent t-tests for continuous

variables and chi-square tests for categorical variables. To assess the economic viability of the OPTIMA Prenatal Regimen,

incremental cost-effectiveness ratios (ICERs) were calculated. Multivariate regression analyses were conducted to adjust for

potential confounding factors, such as maternal age, parity, and baseline health status.

Ethical Considerations: Written informed consent was obtained from all participants prior to enrollment. Participants were
informed of their right to withdraw from the study at any time without any impact on their medical care. Confidentiality of all
personal and medical information was strictly maintained throughout the study. This methodology section details the design,
population, intervention, data collection, and analysis procedures used in the study, ensuring a robust and ethical approach to
evaluating the OPTIMA Prenatal Regimen in the context of a public tertiary care hospital in Pakistan.

RESULTS

Participant Characteristics: A total of 500 pregnant women were enrolled in the study, with 250 women randomly assigned
to the intervention group (OPTIMA Prenatal Regimen) and 250 to the control group (standard prenatal care). The baseline
characteristics of the participants, including age, parity, gestational age at enrollment, and socioeconomic status, were similar
between the two groups, with no statistically significant differences (Table 1).

Table 1: Baseline Characteristics of Study Participants

Characteristic Intervention Group | Control Group (n=250) | p-value
(n=250)

Mean Age (years) 274 %52 27.8 £5.0 0.58

Primiparous (%) 45.2% 46.8% 0.70

Mean Gestational Age (weeks) | 16.2 + 3.4 165+ 3.2 0.46

Low Socioeconomic Status (%) | 89.6% 90.4% 0.78

Maternal Outcomes: The incidence of anemia at the time of delivery was significantly lower in the intervention group
compared to the control group. In the intervention group, 18% of women were anemic at delivery compared to 31% in the
control group (p < 0.01). Additionally, the mean hemoglobin level at delivery was significantly higher in the intervention group
(11.4 g/dL) compared to the control group (10.8 g/dL) (p < 0.01). The incidence of pregnancy-related complications, including
preeclampsia and gestational diabetes, was also lower in the intervention group, though these differences were not statistically
significant (Table 2).
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Table 2: Maternal Health Outcomes

Outcome Intervention Group | Control Group | p-value
(n=250) (n=250)

Anemia at Delivery (%) 18.0% 31.0% <0.01

Mean Hemoglobin at Delivery (g/dL) | 11.4 £ 1.2 10.8+ 1.3 <0.01

Preeclampsia (%) 8.4% 10.8% 0.38

Gestational Diabetes (%) 7.6% 9.2% 0.50

Maternal Mortality (%) 0.4% 1.2% 0.30

Neonatal Outcomes: Neonatal outcomes were notably better in the intervention group compared to the control group. The
mean birth weight was significantly higher in the intervention group (3.2 kg) compared to the control group (2.9 kg) (p < 0.01).
The incidence of low birth weight (<2.5 kg) was also significantly lower in the intervention group (12%) compared to the
control group (22%) (p < 0.01). The rate of preterm delivery was reduced in the intervention group (13%) compared to the
control group (19%), though this difference did not reach statistical significance (p = 0.07). Neonatal mortality within the first
28 days of life was lower in the intervention group (2.8%) compared to the control group (5.2%), but this difference was not
statistically significant (p = 0.12) (Table 3).

Table 3: Neonatal Health Outcomes

Outcome Intervention Group | Control  Group | p-value
(n=250) (n=250)

Mean Birth Weight (kg) 321204 29%0.5 <0.01

Low Birth Weight (%) 12.0% 22.0% <0.01

Preterm Delivery (%) 13.0% 19.0% 0.07

Neonatal Mortality (%) 2.8% 5.2% 0.12

Economic Outcomes: The cost-effectiveness analysis demonstrated that the OPTIMA Prenatal Regimen was more cost-
effective than the standard prenatal care regimen. The average cost per healthy birth (defined as a birth resulting in a baby with
a normal birth weight and no major complications) was lower in the intervention group (PKR 18,000) compared to the control
group (PKR 21,000). The incremental cost-effectiveness ratio (ICER) for the OPTIMA regimen was PKR 22,500 per
additional healthy birth, indicating a favorable economic outcome. Sensitivity analyses confirmed the robustness of these
findings, with the OPTIMA regimen consistently outperforming standard care in different economic scenarios.

Table 4: Economic Outcomes

Outcome Intervention | Control | Incremental Cost-Effectiveness
Group Group | Ratio ICER)
Average Cost per Healthy Birth (PKR) | 18,000 21,000 | -
ICER (PKR per additional healthy | - - 22,500
birth)
DISCUSSION

The results of this study demonstrate that the OPTIMA Prenatal Regimen significantly improves maternal and neonatal health
outcomes compared to the standard prenatal care regimen provided at Liaquat University Hospital. The findings are
particularly relevant in the context of Pakistan, where resource constraints and limited access to healthcare services often lead
to suboptimal maternal and neonatal health outcomes, especially among economically disadvantaged populations.

One of the most notable findings of this study is the significant reduction in the incidence of anemia among women in the
intervention group. Anemia is a prevalent issue in Pakistan, with a large proportion of pregnant women suffering from iron
deficiency due to poor dietary intake and limited access to iron supplements. The OPTIMA Prenatal Regimen, which includes
optimized doses of iron and other essential nutrients, proved to be more effective in preventing anemia compared to the
standard regimen. This reduction in anemia is clinically significant, as maternal anemia has been associated with increased risks
of preterm delivery, low birth weight, and maternal mortality. 11 The improvement in hemoglobin levels obsetved in this
study suggests that the OPTIMA regimen could play a crucial role in reducing these risks and improving overall maternal
health.

The study also found that the OPTIMA Prenatal Regimen was associated with better neonatal outcomes, including higher
birth weights and a lower incidence of low birth weight babies. These findings are particularly important given that low birth
weight is a significant risk factor for neonatal mortality and long-term developmental issues. [ The observed trend towards
reduced preterm delivery rates in the intervention group, although not statistically significant, further supports the potential of
the OPTIMA regimen to improve neonatal outcomes. While the difference in neonatal mortality between the intervention and
control groups was not statistically significant, the lower mortality rate observed in the intervention group is clinically
meaningful and warrants further investigation in larger studies.

The economic analysis conducted as part of this study highlights the cost-effectiveness of the OPTIMA Prenatal Regimen.
The average cost per healthy birth was lower in the intervention group compared to the control group, and the incremental
cost-effectiveness ratio (ICER) indicated that the OPTIMA regimen provides a favorable return on investment in terms of
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health outcomes. This finding is particulatly relevant in the context of Pakistan’s healthcare system, where financial constraints
often limit the availability and accessibility of comprehensive prenatal care. By demonstrating that the OPTIMA regimen can
deliver better health outcomes at a lower cost, this study provides a strong case for its wider adoption across public health
facilities in Pakistan. The use of locally available and affordable supplements as part of the OPTIMA regimen further enhances
its feasibility and scalability in resource-limited settings. [13]

The strengths of this study include its large sample size, the use of a randomized controlled design, and the comprehensive
nature of the data collected, which included both clinical and economic outcomes. However, the study also has some
limitations. The follow-up period was limited to the immediate postpartum period, and longer-term outcomes, such as the
impact of the OPTIMA regimen on child development and maternal health beyond the postpartum period, were not assessed.
Additionally, while the study was conducted in a tertiary care hospital in Pakistan, the findings may not be fully generalizable
to other settings, particularly rural or remote areas with different healthcare infrastructure and access issues.

The findings of this study have important implications for both clinical practice and healthcare policy in Pakistan. The
demonstrated effectiveness and cost-efficiency of the OPTIMA Prenatal Regimen suggest that it could be integrated into
national prenatal care guidelines to improve maternal and neonatal health outcomes across the country. Policymakers should
consider investing in the wider implementation of this regimen, particularly in public healthcare settings serving low-income
populations. Additionally, the study highlights the need for ongoing monitoring and evaluation to ensure that the benefits of
the OPTIMA regimen are sustained over time and that any barriers to its implementation are addressed.

CONCLUSION

In conclusion, the OPTIMA Prenatal Regimen offers a promising approach to improving maternal and neonatal health
outcomes in Pakistan, particularly among economically disadvantaged populations. The regimen’s ability to reduce the
incidence of anemia, improve birth weights, and deliver cost-effective care makes it a valuable tool in the fight against maternal
and neonatal mortality in resource-limited settings. Further research is needed to explore the long-term benefits of the
OPTIMA regimen and to assess its feasibility in different healthcare settings. However, the findings of this study provide
strong evidence to support its broader adoption as part of Pakistan’s national prenatal care strategy.
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