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ABSTRACT

Introduction: Global maternal and newborn health continues to be an area of concern, due to high levels of Maternal
Mortality Rate (MMR) and Neonatal Mortality Rate (NMR).

Aim: This study aimed to assess the impact of Maternal Health interventions, Antenatal Care (ANC), Skilled Birth
Attendant (SBA), Emergency Obstetric Care (EmOC), Postnatal Care (PNC), and Maternal Nutrition Support (MNS) on
MMR, NMR, and the incidence of maternal complications.

Methods: A sequential comparison of MMR, NMR, and maternal complications was conducted before and after five
intervention programs. Quantitative data were obtained and compared to determine the percent reduction in MMR, NMR,
and incidence of complications.

Result: This cross-sectional study established a decline in MMR, NMR, and maternal complications across the five
interventions assessed. The specific MMR reduction rates were 39% for ANC, 41% for SBA, 52% for EmOC, 37% for
PNC, and 31% for MNS. NMR reported the following reduction figures as 43%, 45%, 61%, 39%, and 30%. The material
complications decreased by 56% in ANC, 57% in SBA, 75% in EmOC, 52 % in PNC, and 40 % in MNS. All five maternal
health interventions reduced maternal as well as neonatal mortality and complications among women.

Conclusions: These findings underscore more specific and integrated community maternal and neonatal health efforts
and underline the benefits of implementing all five interventions tested in this study.

KEYWORDS: Antenatal, Skilled Birth Attendant, Postnatal, Masterial Nutrition Support, Maternal Mortality Rate,
Neonatal Mortality Rate.

Introduction

Inequalities in maternal and neonatal health remain one of the biggest problems of international concern in the field of
public health. Huge progress in access to health care fails to prevent high rates of maternal and neonatal mortality in Low-
and Middle-Income Countries (LMIC). As estimated by the WHO, on average, 283000 women die every year during
pregnancy or childbirth, the greater part of these women are in Sub-Saharan Africa and South Asia, in 2017 (295,000).
The main causes that result in maternal mortality are postpartum hemorrhage, Eclampsia (EO), pre-eclampsia (PE), sepsis,
and complications arising from unsafe abortions. Neonatal deaths are those that occur in the first 28 days of life and are
strongly associated with maternal and perinatal care.? These challenges are central to the issues addressed by maternal
health interventions and the outcomes of maternal and neonatal care. Others including ANC, SBA, EmOC, PNC, and
MNS have been carried out in many countries to lessen maternal and neonatal mortality and to decrease the adverse effects
of childbearing.® The evaluation of such interventions and determination of the impact of all these interventions on the
enhancement of maternal health remains a limitation in the field of public health research.*

More focus has been directed towards the utilization of ANC in critically addressing maternal and neonatal mortality.
Various studies have as presented indicated that good ANC reduces pre-term complications by identifying early
abnormalities, encouraging behavior changes, and linking women to appropriate health facilities.> SBA has been known
to reduce maternal mortality since complication management during childbirth is effectively handled by a professional.
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SBA isalso involved in the detection of obstetric complications to avoid complications that may be fatal during childbirth.®
EmOC is one of the most valuable services and has been analyzed regarding its impact on the amount of maternal
mortality, the intervention can help manage complications like obstructed labor, severe bleeding, and preeclampsia.
EmOC services should be available in the health facilities to treat complications during Obstetrics emergencies.”

The fourth key area of maternal care referred to as PNC has attracted increasing attention in the recent past despite being
frequently neglected because it is central in the management of early maternal complications such as infections,
hemorrhage, and post-natal mental health.2 MNS has also been acknowledged as another critical aspect of the maternal
system by identifying maternal malnutrition status as a factor causative of complications in pregnancy, preterm births, and
low birth weight. Studies have revealed that there is a big decline in MMR in SBA practice in such contexts, and other
investigations have revealed that EmOC has catastrophically helped to avert maternal deaths from obstetric
complications.® There is emerging evidence that again comprehensive PNC reduces neonatal mortality by identifying and
managing post neonatal infections, asphyxia, and other conditions. Although single-intension interventions have shown
success in cutting down the mortality rates of both maternal and neonatal, excerpts learned that a combined intervention
strategy is vital.*°

Though the efficacy of single and discrete maternal health interventions (MHI) has been demonstrated, there is a lack of
evidence regarding the potential synergistic outcomes of integrated maternal health intercessions in MINO.! Many
LMICs, even today face high MMR and NMR even after the initiation for the betterment of maternal health. The relative
efficacy of different interventional measures and the overall balance between benefits and risks that accepting or rejecting
applications entails, are essential factors to be considered for making rational choices of the healthcare policies and
resource provision in these areas.'> The combination of these interventions may hold the potential for introducing more
extensive and long-lasting changes to the area of maternal health.*

The main aim of this study was to assess the outcomes of different kinds of maternal health intervention programs in terms
of MMR, NMR, and cases of maternal complications. The study focused on five key interventions, institutional delivery,
ANC, SBA, EmOC, PNC, and MNS. The two specific research goals are maternal mortality rate and neonatal mortality
rate. Every of these intervention programmes led to a decline in the level of both MMR and NMR which shows that
maternal health interventions are central in determining pregnancy outcomes. The findings of this study support the
rationale for individual-level interventions and underscore the need to promote a package of interventions that is
multisectoral for improved maternal and neonatal health.

MATERIAL AND METHODS

Study Design

Intermittent screening using a self-completed questionnaire was carried out every 6 months over 24 months for a direct
comparative assessment of the risk-benefit ratios of different maternal health interventions among the various regions.
Specific interventions included in this study were 5 maternal health programs targeted at reducing MMR, NMR, and
maternal complications. The evaluation was designed to generate impacts produced by these interventions in boosting the
standards of maternal care and limiting negative consequences in the regions of the study.

Intervention Programs

There was the use of five maternal health intervention programs in the study. The ANC gets involved in the early
identification and control of health complications through check-ups, dietary advice, and folic acid. SBA was designed to
encourage facility-based and skilled birth attendant-reported deliveries to minimize complications. The proposed EmOC
program was directed to enhance the provision of emergency care for women with such complications. PNC focused on
the follow-ups 2-6 weeks after delivery, and MNS was an intervention that offered nutrition and counseling for pregnant
and breastfeeding mothers.

Study Population

The sample was comprised of 1500 pregnant women with an equal distribution across 5 intervention groups. The
participants were even as differentiated by their socio-economic background and geographical proximity to urban or
remote areas as possible. This approach made it possible to compare the impacts of the interventions within and across
the various environments given the differences in the health care accessibility, lifestyles, and cultural beliefs that may
negatively affect maternal health.

Data Collection

Data were collected at three stages: pre-intervention, and post-intervention at 12 and 24 months using a cross-sectional
design. These inlude MMR, NMR, complications such as PE and anemia, and biomarkers off birth outcomes including
preterm birth and low birth weight. Such data were useful for determining the status of the intervention programs after the
24-month study period and their efficacies in enhancing the health status of mothers and newborns.

Statistical Analysis
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To make a risk-benefit analysis risk of deterioration, death, and complications were compared to the benefit of reduced
mortality and complications in patients treated by PC. Data for this study was analyzed using IBM SPSS version 25. To
test the differences in means of the intervention groups, Analysis of variance (ANOVA) was used and logistic regression
was used to establish the factors that may affect the outcome variable. This statistical method made it possible to determine
the real impact of those interventions on the health of mothers and newborns and also to evaluate the efficiency of each
program.

RESULTS

Maternal Mortality Rate (MMR) Across Intervention Programs

Table 1 illustrates the study had many intervention programs for MMR under analysis and focused on the degree of its
decrease. This means that clinics visited during the first trimester of pregnancy also reduced visits known as ANC by
39%, and MMR reduced from 230 to 140. A 41% reduction was achieved in MMR due to the contribution of the SBA the
MMR was reduced from 220 to 130. The largest improvement was EmOC with a 52% decreased MMR from 250 to 120.
A reduction was also observed in both PNC and MNS, which indicated the efficacy of these intervention Proportions,
where PNC was reduced by 37%, and MNS was reduced by 31%.

Table 1: Maternal Mortality Rate (MMR) Across Intervention Programs

Intervention Baseline MMR | Midpoint Endline % Reduction
(per 100,000 | MMR MMR in MMR
live births)

Antenatal Care (ANC) 230 190 140 39%

Skilled Birth Attendant | 220 180 130 41%

(SBA)

Emergency Obstetric | 250 200 120 52%

Care (EmOC)

Postnatal Care (PNC) 240 200 150 37%

Maternal Nutrition | 260 210 180 31%

Support (MNS)

300

Maternal Mortality Rate
7
=

200
100
50
0

Antenatal Care Skilled Birth Emergency  Postnatal Care Maternal

(ANC) Attendant Obstetric Care (PNC) Nutrition
(SBA) (EmOCQC) Support (MNS)
Intervention

mBaseline MMR (per 100,000 live births) ® Midpoint MMR

Endline MMR % Reduction in MMR
Figure 1: Maternal Mortality Rate (MMR) Across Intervention Programs

Figure 1 depicts that analyzed the trends in MMR of the different intervention programs. In ANC there was a noticeable
change from baseline MMR of 230 to endline MMR of 140. According to SBA interventions, MMR was decreased to 130
cases from 220. EmOC had the most improvement right from 250 to 120. Maternal Child Health including PNC
contributed to a reduced MMR from 240 to 150 while the real MNS was reduced from 260 to 180. Overall, the results
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indicated that each of the programs caused a decrease in MMR from the baseline, midpoint, to end line. The percentage
reduction achieved by each model is shown in the figure below, EmOC scored the highest percentage reduction of 52%.

Neonatal Mortality Rate (NMR) Across Intervention Programs

Table 2 illustrates the NMR was determined to compare different intervention programs concerning their impact on
mortality rates. The NMR for ANC was 35 per 1,000 live births, it reduced to 20 NMR by the end of the program, meaning
there was a 43% improvement. The same was seen in the figure for the SBA intervention which declined from 33 to 18,
an improvement of 45%. Among the available measures of facility-based care, the indicator that showed the most
improvement was EmOC, with the number of facilities reducing from 38 to just 15, a 61% decrease. The rollout of the
PNC, of interest in this research, led to a 39% reduction from 36 to 22. MNS program also has been reducing the
percentage by 30%, with the NMR reducing from 40 to 28. All these interventions helped to a great extent in enhancing
neonatal trends.

Table 2: Neonatal Mortality Rate (NMR) Across Intervention Programs

Intervention Baseline NMR (per | Midpoint NMR Endline NMR | % Reduction in NMR
1,000 live births)
Antenatal Care | 35 30 20 43%
(ANC)
Skilled Birth | 33 28 18 45%
Attendant (SBA)
Emergency Obstetric | 38 32 15 61%
Care (EmOC)
Postnatal Care (PNC) | 36 31 22 39%
Maternal ~ Nutrition | 40 34 28 30%
Support (MNS)
@ 45
= 40
;:‘ 35
£ 30
£ 25
E 20
E 15
= 10
g 5
Z 0
Antenatal Care Skilled Birth Emergency  Postnatal Care Maternal
(ANC) Attendant Obstetric Care (PNC) Nutrition
(SBA) (EmOC) Support (MNS)

Intervention programe

® Baseline NMR (per 1.000 live births) = Midpoint NMR

Endline NMR % Reduction in NMR
Figure 2: Neonatal Mortality Rate (NMR) Across Intervention Programs

Figure 2 illustrates the NMR per 1,000 live births across five intervention programs, including the four key postal basic
ANC, SBA, EmOC, PNC, and MNS. At baseline, there were significantly higher NMRs in all the interventions, where
they began to decline at the midline and further decrease again at the end line. The improvement in neonatal mortality rate
revealed the highest reduction in YEMRD for emergency obstetric care compared to SBA and ANC services. With
prenatal care, both postnatal care and MNS also bore a rapid decrease. The proportional change that we recorded for the
NMR reduction rate was significantly higher in cases where interventions included emergency care and SBA. These
findings emphasized the role of mother and neonatal care in the decrease of mortality rates among newborns.

Incidence of Maternal Complications

Table 3 depicts the maternal complication rate; the study compared various intervention programs and demonstrated a
decline in the development of these complications. The intervention therefore impacted the ANC by reducing the level of
incidence of complications by 56% from a baseline of 45% to 20% at the end of the program. The percentage of maternal
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deaths decreased from 42% to 18% with the help of the SBA program down to 57%. The biggest improvement was again
seen in EmOC, which improved from 48% to 12%, a three-quarters reduction. The PNC intervention saw a 52% decrease
in complications down from 46 percent to 22 percent. The MNS program led to the desired benefits with an incidence
reduction of 40%, the incidence reducing from 50% to 30%.

Table 3: Incidence of Maternal Complications

Intervention Baseline Midpoint Endline %
Incidence (%) | Incidence Incidence Reduction
(%) (%)

Antenatal Care (ANC) | 45% 30% 20% 56%
Skilled Birth Attendant | 42% 28% 18% 57%
(SBA)

Emergency  Obstetric | 48% 32% 12% 75%
Care (EmOC)

Postnatal Care (PNC) 46% 34% 22% 52%
Maternal Nutrition | 50% 38% 30% 40%
Support (MNS)

80%

T0%

60%

50%

Maternal Complications

40%
30%
20%
= Il I I
0%

Antenatal Care Skilled Birth  Emergency Postnatal Care  Maternal
(ANC) Attendant  Obstetric Care (PNC) Nutrition
(SBA) (EmOC) Support (MNS)

Interventions programe

B Baseline Incidence (%) ®Midpoint Incidence (%)
Endline Incidence (%) * % Reduction

Figure 3: Incidence of Maternal Complications

Figure 3 depicts the result of the maternal complication rate of the interrelated intervention programs across the different
years. On ANC, the initial observation yielded about 45% incidence which reduced to 30% at the midpoint and 20% at
the end line, giving a 55% improvement. SBA intervention alone reduced complication at the midpoint from 42% to 28%
and at the end line it was at 22% showing a reduction of 57%. This revealed a significant improvement from the baseline
to the Mid-point and Endline of a 75% improvement in the proportion of facilities providing EmOC right from 48% at the
baseline to as low as 12% at the end line. PNC interventions were able to reduce complications from 40% to 34%, to 20
% in total bearing a 51% reduction. MNS had a small decrease from 38% to 30%, achieving 40% less.

DISCUSSION

The main aim of this study was to assess the impact of different forms of maternal health intervention programs in
preventing MMR, NMR, and maternal complications. The study focused on five key interventions, almost all Royal Health
Systems Women and Child clients as potential beneficiaries availed the following services, ANC, SBA or delivery,
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EmOC, PNC, and MNS. All the special intervention programs supported the decrease of MMR and NMR and proved the
efficiency of maternal health interventions in pregnancy outcomes.

The outcomes of the analysis reveal the benefits of each intervention on the health of mothers and neonates. The EmOC
program registered the most improvement in the MMR, with a 52% relative improvement between the baseline and end-
line metrics. This implies that timely and appropriate emergency care for high-risk pregnancies is an important
preventative measure of maternal mortality. Like the SBA program, the proportion of the ANC program also has vast
reductions in MMR by 41%. Analyzing NMR by the actionable programs, the EmOC program decreased by 61% in NMR,
SBA by 45%, and ANC by 43%. Women Friendly Maternal Healthcare Service Delivery also made a significant impact
on NMR by slashing it by 39% followed by the PNC by 39% while MNS cut the figure by 30 %. The exception was the
EmOC program which showed the most disproportionate reduction in maternal complications indicating a 75%
improvement from the baseline to the end line. ANC, SAB, and PNC programs also caused significant reductions as
follows 56%, 57% and 52% respectively. MNS is proposed to reduce the level of complications by 40%.

The results of this study correspond with those of the prior studies aimed at probing the efficiency of Maternal health
interventions in cutting down the current rates of maternity and newborn death. A study conducted by the World Health
Organization WHO (2016) highlighted that the chances of non-health skilled birth attendance and risky obstetric-
emergency care are important variables in reducing maternal and neonatal mortality while this research stressed that both
SBA and EmOC interventions showed positive health-related improvements.' Monsen et al. (2010), noted that antenatal
care programs have emerged as strong in reducing maternal complications, in line with a 56% reduction in the maternal
complication rate in the ANC program.'® The outcomes of MNS programs are more or less effective in other research
studies. A survey done by Kana et al. (2015) showed that despite nutrition support programs being critical, their
contribution to changes in MMR and NMR could be modest compared with that which can be made by emergency
obstetric care and skilled birth attendance.'® MNS has the lowest proportional reductions in both MMR and complications
by affording, 31% and 40% respectively. This implies that though MNS is necessary for enhancing the health of women
of childbearing age, it requires augmenting by other strategies

to bring about enhanced changes.'’

Antenatal, intrapartum, postpartum, and newborn care are important in the care of women and newborns to help the
achievement of low maternal and neonatal mortality. Appropriate strategies derived from the results include involving
skilled birth attendants and better access to emergency facilities which are all most needed by women residing in the
regions that are still underserved.*® MNS approach registered a lesser reduction as compared to other interventions, the
existing maternal complications still warrant a multi-sectoral strategy, diet included, for ante and postnatal females.* It is
recommended that these interventions should be used in combination since issues affecting the health of mothers are
usually happening simultaneously.

Studies should extend the understanding of the educational interventions on maternal-neonatal health and whether these
impacts are enduring or can be sustained in the future.?® Although this current study demonstrates improvements that were
observed over 24 months, knowledge of whether these changes persist over the years of the study would be valuable
regarding the consistently reduced maternal and neonatal mortality and complications.?! Future research could explore the
cost-utility of the proposed intervention programs, assessing the challenges associated with the implementation of the
programs in other parts of the world to identify how best they could be taken to scale.?? The other research area that could
be considered for future studies relates to the use of digital health technologies in maternal health programs. Mobile health
or mHealth comprising communication techniques and tools for antenatal clinic appointments, contraceptive support,
postnatal care, and nutrition has been very useful in enhancing the health of mothers in low-resource regions.?®

The limitations of this study were observational, and the analysis to define outcomes and their relation to the intervention
can be constrained by causality. Although the indices of mortality and complications continued to decline while the
interventions were ongoing, the study cannot establish beyond a doubt that the interventions were solely responsible for
the improvements. The study used data from only five intervention programs which seem not to be representative of all
the types of maternal health intervention that could help to reduce the mortality rate.

CONCLUSION

The importance of this study has effectively captured the effect of 5 standardized mother care interventions which include
ANC, SBA, EmOC, PNC, and MNS on MMR and NMR and maternal complications rate with every one of the indices
appreciating a significantly reduced figure. The findings reveal that there was a decline in the MMR through five
intervented programs, with a higher percentage improvement noted in EmOC followed by SBA, and ANC. Such
reductions demonstrate the significance of affordable quality health care services in the promotion of better health, and
therefore reduction of preventable maternal deaths. The under 28 days NMR declined in all the interventions, though
EmOC had the most pronounced decline (61% reduction) again pointing to the importance of emergency obstetrics in
improving neonatal outcomes. The levels of maternal complication were also improved and noticed significantly, EmOC
improved by 75%, and SBA and ANC interventions also indicated a sign of improvement. The value of multisector family-
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centered and Integrated Maternal and Neonatal (IMN) intervention where each intervention is critically important in
enhancing outcome. The overall findings imply there is a potential advantage in adopting a continuum of maternal health
care services entailing ANC, SBA, EmOC, PNC, and MNS, which may bring a significant improvement in decreasing
both maternal and neonatal mortality as well as low birth weight, and decline in maternal complications in various health
care systems.

REFERENCES

1. Weissman E, Buchner D, Hemachandra N, Siddeeg K, Samim Soroush M, Rahmanzai AJ, Chikvaidze P, Yassen
ZM, Hasan H, Berraho M, Dghoughi N, Hafid H, Zaidi RM, Zulfigar W, Awes S, Aabroo A, Uzma Q, Fiidow
MAHM, Afrah AW, Ali AA, Awadalla AA, El Hassan MMO, Elkheir EB, Diaz T. Benefit-risk analysis of
maintaining essential Reproductive, Maternal, Newborn, and Child Health (RMNCH) services against risk of
COVID-19 infection. PLOS Glob Public Health. 2022 Feb 9;2(2):e0000176. doi: 10.1371/journal.pgph.0000176.
PMID: 36962214; PMCID: PMC10021309.

2. Mehta BS, Alambusha R, Misra A, Mehta N, Madan A. Assessment of the utilization of government programs and
services by pregnant women in India. PL0oS One. 2023 Oct 5;18(10):e0285715. doi: 10.1371/journal.pone.0285715.
PMID: 37796937; PMCID: PMC10553210.

3. Yuan B, Malgvist M, Trygg N, Qian X, Ng N, Thomsen S. What interventions are effective in reducing inequalities
in maternal and child health in low- and middle-income settings? A systematic review. BMC Public Health. 2014
Jun 21;14:634. Doi: 10.1186/1471-2458-14-634. PMID: 24952656; PMCID: PMC4083351.

4. Edward A, Jung Y, Ettyang G, Chhorvann C, Risko C, Ghee AE, Chege J. A comparative study of adult and
adolescent maternal care continuum following community-oriented interventions in Cambodia, Guatemala, Kenya,
and Zambia. PLoS One. 2022 Jan 13;17(1):e0261161. Doi: 10.1371/journal.pone.0261161. PMID: 35025914;
PMCID: PMC8758084.

5. Sayyadi BM, Gajida AU, Garba R, Ibrahim UM. Assessment of maternal health services: a comparative study of
urban and rural primary health facilities in Kano State, Northwest Nigeria. Pan Afr Med J. 2021 Mar 30;38:320. doi:
10.11604/pamj.2021.38.320.25214. PMID: 34285743; PMCID: PMC8265247.

6. MehC, Sharma A, Ram U, Fadel S, Correa N, Snelgrove JW, Shah P, Begum R, Shah M, Hana T, Fu SH, Raveendran
L, Mishra B, Jha P. Trends in maternal mortality in India over two decades in nationally representative surveys.
BJOG. 2022 Mar;129(4):550-561. doi: 10.1111/1471-0528.16888. Epub 2021 Sep 15. PMID: 34455679; PMCID:
PMC9292773.

7. Nishimura E, Rahman MO, Ota E, Toyama N, Nakamura Y. Role of Maternal and Child Health Handbook on
Improving Maternal, Newborn, and Child Health Outcomes: A Systematic Review and Meta-Analysis. Children
(Basel). 2023 Feb 23;10(3):435. doi: 10.3390/children10030435. PMID: 36979993; PMCID: PMC10046926.

8. Shanto HH, Al-Zubayer MA, Ahammed B, Sarder MA, Keramat SA, Hashmi R, Haque R, Alam K. Maternal
Healthcare Services Utilisation and Its Associated Risk Factors: A Pooled Study of 37 Low- and Middle-Income
Countries. Int J Public Health. 2023 Oct 23;68:1606288. doi: 10.3389/ijph.2023.1606288. PMID: 37936874;
PMCID: PMC10625904.

9. Jennings MC, Pradhan S, Schleiff M, Sacks E, Freeman PA, Gupta S, Rassekh BM, Perry HB. Comprehensive
review of the evidence regarding the effectiveness of community-based primary health care in improving maternal,
neonatal, and child health: 2. maternal health findings. J Glob Health. 2017 Jun;7(1):010902. doi:
10.7189/jogh.07.010902. PMID: 28685040; PMCID: PMC5491947.

10. Boundioa J, Thiombiano N. Effect of public health expenditure on maternal mortality ratio in the West African
Economic and Monetary Union. BMC Womens Health. 2024 Feb 9;24(1):109. doi: 10.1186/512905-024-02950-2.
PMID: 38336729; PMCID: PMC10858583.

11. Ferede Gebremedhin A, Dawson A, Hayen A. Evaluations of effective coverage of maternal and child health
services: A systematic review. Health Policy Plan. 2022 Aug 3;37(7):895-914. doi: 10.1093/heapol/czac034. PMID:
35459943; PMCID: PMC9347022.

12. Stevenson K, Edwards S, Ogunlana K, Alomari M, Agoropopoola R, Henderson W, Clemente NS, Rayment-Jones
H, McGranahan M, Castaner MM, Luchenski S, Fellmeth G, Stevenson F, Knight M, Aldridge R. Public health,
policy, and clinical interventions to improve perinatal care for migrant women and infants in high-income countries:
a systematic review. EClinicalMedicine. 2024 Nov 19;78:102938.Doii: 10.1016/j.eclinm.2024.102938. PMID:
39640929; PMCID: PMC11617313.

13. Zavala E, Rhodes M, Christian P. Pregnancy Interventions to Improve Birth Outcomes: What Are the Effects on
Maternal Outcomes? A Scoping Review. Int J Public Health. 2022 Nov 2;67:1604620. doi:
10.3389/ijph.2022.1604620. PMID: 36405527; PMCID: PMC9666362.

14. Sajedinejad S, Majdzadeh R, Vedadhir A, Tabatabaei MG, Mohammad K. Maternal mortality: a cross-sectional
study in global health. Global Health. 2015 Feb 12;11:4. Doi: 10.1186/s12992-015-0087-y. PMID: 25889910;
PMCID: PMC4353673.

15. Monsen KA, Fulkerson JA, Lytton AB, Taft LL, Schwichtenberg LD, Martin KS. Comparing maternal child health
problems and outcomes across public health nursing agencies. Matern Child Health J. 2010 May;14(3):412-21. doi:
10.1007/s10995-009-0479-9. Epub 2009 Jun 4. PMID: 19495947.

Journal of Neonatal Surgery| Year:2025 |[Volume:14 |Issue:4 Pg 445



Dr. Harsha Teja Suvvada, Dr. Shraddha Surjan Bhasarkar, Dr. Radha P Tiwari

16.

17.

18.

19.

20.

21,

22,

23.

Kana MA, Doctor HV, Peleteiro B, Lunet N, Barros H. Maternal and child health interventions in Nigeria: a
systematic review of published studies from 1990 to 2014. BMC Public Health. 2015 Apr 9;15:334. Doi:
10.1186/512889-015-1688-3. PMID: 25881020; PMCID: PMC4429684.

Sharma BB, Jones L, Loxton DJ, Booth D, Smith R. Systematic review of community participation interventions to
improve maternal health outcomes in rural South Asia. BMC Pregnancy Childbirth. 2018 Aug 10;18(1):327. doi:
10.1186/512884-018-1964-1. PMID: 30097022; PMCID: PMC6086057.

Firoz T, McCaw-Binns A, Filippi V, Magee LA, Costa ML, Cecatti JG, Barreix M, Adanu R, Chou D, Say L;
members of the WHO Maternal Morbidity Working Group (MMWG). A framework for healthcare interventions to
address maternal morbidity. Int J Gynaecol Obstet. 2018 May;141 Suppl 1(Suppl Suppl 1):61-68. doi:
10.1002/ijgo.12469. PMID: 29851114; PMCID: PMC6001624.

Lee SH, Nurmatov UB, Nwaru BI, Mukherjee M, Grant L, Pagliari C. Effectiveness of mHealth interventions for
maternal, newborn and child health in low- and middle-income countries: Systematic review and meta-analysis. J
Glob Health. 2016 Jun;6(1):010401. doi: 10.7189/jogh.06.010401. PMID: 26649177; PMCID: PMC4643860.
DeSisto CL, Ewing AC, Diop H, Easter SR, Harvey E, Kane DJ, Naiman-Sessions M, Osei-Poku G, Riley M,
Shanholtzer B, Stach AM, Dronamraju R, Catalano A, Clark EA, Madni SA, Womack LS, Kuklina EV, Goodman
DA, Kilpatrick SJ, Menard MK. Maternal Risk Conditions and Outcomes by Levels of Maternal Care. J Womens
Health (Larchmt). 2025 Jan;34(1):51-59. Doi: 10.1089/jwh.2024.0547. Epub 2024 Oct 25. PMID: 39450864.

Lassi ZS, Bhutta ZA. Community-based intervention packages for reducing maternal and neonatal morbidity and
mortality and improving neonatal outcomes. Cochrane Database Syst Rev. 2015 Mar 23;2015(3): CD0077Doi doi:
10.1002/14651858.CD007754.pub3. PMID: 25803792; PMCID: PMC8498021.

Perry M, Becerra F, Kavanagh J, Serre A, Vargas E, Becerril V. Community-based interventions for improving
maternal health and for reducing maternal health inequalities in high-income countries: a systematic map of research.
Global Health. 2015 Jul 1;10:63.Doii: 10.1186/s12992-014-0063-y. PMID: 26130160; PMCID: PMC4487953.
Chakhtoura N, Chinn JJ, Grantz KL, Eisenberg E, Artis Dickerson S, Lamar C, Bianchi DW. Importance of research
in reducing maternal morbidity and mortality rates. Am J Obstet Gynecol. 2019 Sep;221(3):179-182. doi:
10.1016/j.ajog.2019.05.050. PMID: 31492377; PMCID: PMC7586732.

Journal of Neonatal Surgery| Year:2025 |[Volume:14 |Issue:4 Pg 446



