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a b s t r a c t 

Background: Preterm birth and neonatal mortality continue to pose significant public health challenges in Ghana. 
This study explores their temporal trends and associated determinants from 2008 to 2022. 
Methods: Birth record data from the Ghana Demographic and Health Surveys (2008, 2014, and 2022) were 
used to analyse trends and determinants in neonatal mortality and preterm birth aligned with World Health 
Organization antenatal care (ANC) guidelines using Pearson’s Chi-square test and multivariate logistic regression 
with statistical significance at P < 0.05 and 95 % confidence intervals ( CI ). 
Results: Preterm birth rate and neonatal mortality rate decreased from 13.0 % to 9.1 % and 27.6 to 23.7 per 
1000 live births from 2008 to 2022 respectively. Lack of iron supplementation (odds ratio [ OR ]1.127, 95 % CI : 
1.047 to 1.967) a nutritional intervention maternal assessments (moderate/severe anaemia ( OR 1.423, 95 % CI : 
1.178 to 2.051), preventive measures (Untreated malaria ( OR 1.449, 95 % CI : 1.104 to 2.411) or deworming 
( OR 1.267, 95 % CI : 0.970 to 1.645) were associated with increased preterm birth risk. Attending < 8 ANC visits 
raised the odds of preterm birth ( OR 1.24, 95 % CI : 1.03 to 1.257) and neonatal mortality ( OR 1.583, 95 % CI : 
1.120 to 2.480). 
Conclusion: Despite reductions in preterm birth and neonatal mortality rates, substantial gaps in antenatal care 
remain. Strengthening the implementation of World Health Organization ANC guidelines is critical to reducing 
preterm birth and neonatal mortality in Ghana. 
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. Introduction 

.1. Burden of adverse birth outcomes 

Adverse birth outcomes, including preterm birth and neonatal mor-
ality, remain critical public health concerns in Ghana and across sub-
aharan Africa. 1 These conditions contribute substantially to neonatal
orbidity and mortality, with sub-Saharan Africa accounting for 65 %

f all global preterm births and approximately 41 % of neonatal deaths
n 2020. 2 In Ghana, despite ongoing maternal and newborn health in-
erventions, neonatal mortality continues to be unacceptably high, with
 reported prevalence of 18 deaths per 1000 live births in 2017. 3 , 4 

reterm birth that leads to immature organ systems, impaired immune
esponses, and metabolic instability, is associated with long-term neuro-
ogical and developmental complications. 5 Antenatal care (ANC) plays
 pivotal role in improving birth outcomes by providing timely assess-
∗ Corresponding author. 
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ents, preventive interventions, and essential support services through-
ut pregnancy. 

.2. The world health organization (WHO) ANC guidelines and its 

elevance to Ghana 

The 2016 WHO ANC guidelines recommends a holistic approach that
ncludes five interrelated domains: (1) maternal nutrition; (2) mater-
al and foetal assessment; (3) disease prevention; (4) management of
ommon pregnancy symptoms; and (5) health system interventions to
nhance care quality and utilization. 6 , 7 Adherence to this guidelines
s crucial in preventing complications that lead to preterm birth and
eonatal mortality, particularly in low-resource settings. 8–10 

Maternal nutrition is widely recognized as a critical determinant of
ealthy pregnancy outcomes. 11 The nutritional status of the foetus pri-
arily depends on the mother’s dietary intake, and it has long been rec-
 service by Elsevier B.V. on behalf of KeAi Communications Co. Ltd. This is an 
nses/by-nc-nd/4.0/ ) 



K.H.M. Akalanka, K. Lin and J. Sun Global Health Journal 9 (2025) 344–354

o  

m  

c  

g  

s  

t
 

c  

i  

a  

p  

E  

c  

b
 

t  

a  

h  

i  

o  

v  

o
 

h  

h  

n  

t  

d  

u  

m
 

n  

t  

s  

t
 

n  

s  

c  

a  

p  

i  

r  

c
 

b  

t
T  

t  

b  

k

2

2

 

d  

(  

t  

fi  

C  

m  

u  

y

 

h  

t  

a  

t  

i  

h  

s  

a  

r  

d  

i
 

m  

w
 

c  

o  

t  

c  

d  

a  

d  

a  

v  

n  

s  

r  

p  

a  

s  

i  

c  

a  

w  

f  

u  

p  

w  

a  

i  

t  

o  

e
 

p  

e  

a

2

 

t  

i  

b  

T  

a  

s  

v  

p  

u  

a  

T  

m  

N

gnized that deficiencies in essential nutrients can result in congenital
alformations and adverse health outcomes for both the mother and her

hild. Therefore, maternal undernutrition can lead to restricted foetal
rowth, heightening the likelihood of neonatal mortality and, among
urviving infants, increasing the risk of stunted growth by the age of
wo. 12 

Furthermore, excess body weight increases the likelihood of compli-
ations such as gestational diabetes, delivering large-for-gestational-age
nfants, and preeclampsia. Therefore, it is important for women who
re overweight, obese, or diabetic to consume diets rich in vegetables,
olyunsaturated and essential fats, and fiber-containing carbohydrates.
nsuring sufficient intake of key micronutrients, including iron, cal-
ium, folate, vitamin D, and carotenoids, is also vital for supporting
oth pregnancy and lactation. 13 , 14 

Maternal and foetal assessment plays an important role in early de-
ection and prevention of pregnancy related complications. Screening
nd monitoring during pregnancy are essential approaches employed by
ealthcare professionals to detect high-risk pregnancies, such as those
nvolving gestational diabetes, preeclampsia, foetal growth restriction,
r congenital anomalies. These strategies enable timely, targeted inter-
entions and tailored follow-up care, while also supporting the continu-
us assessment of foetal well-being in both low- and high-risk cases. 15–17 

Disease prevention during pregnancy is essential to safeguarding the
ealth and wellbeing of both the mother and the developing foetus. It
elps minimize the risk of complications that can lead to adverse preg-
ancy outcomes, including preterm birth, low birth weight, congeni-
al anomalies, maternal morbidity, and mortality. Avoiding infectious
iseases, 18 having tetanus toxoids, 19 prevention therapies to malaria,
rinary tract infections prevention 20 are identified as major preventive
ethods. 

Managing common physiological symptoms in pregnancy such as
ausea, heartburn, constipation, and fatigue is essential to improve ma-
ernal comfort, ensure adequate nutrition, prevent complications, and
upport positive pregnancy outcomes. 21,22 It enhances the quality of an-
enatal care and promotes maternal wellbeing. 

Health system interventions are vital for achieving positive preg-
ancy outcomes as they ensure timely access to quality antenatal care,
killed birth attendance, emergency obstetric services, and follow-up
are. Strengthening health systems improves early detection and man-
gement of complications, promotes equitable service delivery, and sup-
orts the implementation of evidence-based guidelines ultimately reduc-
ng maternal and neonatal morbidity and mortality. 22 Adherence to the
ecommendations outlined in the 2016 WHO ANC guidelines plays a
ritical role in reducing the risk of adverse pregnancy outcomes. 23–27 

Despite its global relevance, and reported high prevalence of adverse
irth outcome in Ghana, limited research has explored the implementa-
ion of this guidelines in Ghana and its effect on pregnancy outcomes. 28 

herefore, this study aims to provide a comprehensive analysis of the
rends aligned with the 2016 WHO ANC guidelines in extreme preterm
irth, and neonatal mortality in Ghana from 2008 to 2022, identifying
ey risk factors and healthcare gaps. 

. Methodology 

.1. Data source 

Three birth-record datasets (2008, 2014, and 2022; comprising 2023
ata) were obtained from the Ghana Demographic and Health Surveys
DHS), part of the global DHS Program, which provides open-access, na-
ionally representative data. The Ghana DHS employs a two-stage strati-
ed cluster sampling design based on the Ghana Population and Housing
ensus to ensure representativeness across urban and rural areas and ad-
inistrative regions. Data are collected through face-to-face interviews
sing standardized questionnaires administered to women aged 15–49
ears. 
345
Each survey includes detailed information on maternal and child
ealth, antenatal and postnatal care, fertility, family planning, nutri-
ion, and household characteristics. For this study, variables related to
ntenatal care components, maternal health conditions, preventive in-
erventions, and birth outcomes were extracted. To ensure comparabil-
ty across the 2008, 2014, and 2022 surveys, variable definitions were
armonized using DHS recode manuals, and only indicators with con-
istent measurement and coding across all rounds were included in the
nalysis. These three survey years represent the most recent nationally
epresentative datasets with complete maternal and neonatal health in-
icators; continuous annual data were not available, as the Ghana DHS
s conducted periodically rather than annually. 

Missing data were assessed for all variables, and those with > 50 %
issingness were excluded for variables retained in the analysis, cases
ith missing values were removed using listwise deletion. 

The dependent variable was constructed using information on the
hild’s age at death, duration of pregnancy in completed months, month
f pregnancy termination, and the child’s survival status at the time of
he survey. Based on these parameters, two major birth outcomes in-
luding preterm births (duration of pregnancy < 9 months) neonatal
eaths (deaths occurring within the first month of life) were coded as 1
nd 2 respectively and term or normal births were coded as 0. Indepen-
ent variables were selected based on the 2016 WHO ANC guidelines
nd encompassed five key domains: (1) Nutritional interventions: pro-
ision of iron tablets or syrup during pregnancy was considered a key
utritional intervention. To assess dietary intake, foods commonly con-
umed by mothers were categorized into three groups: carbohydrate-
ich foods (bread, rice, noodles, potatoes, pasta, yam, and cassava),
rotein-rich foods (eggs, beef, pork, chicken, lamb, fish, and shellfish),
nd vitamin-rich foods (papaya, mangoes, and other fruits). These clas-
ifications were based on self-reported consumption patterns recorded
n the Ghana DHS food frequency module. (2) Maternal assessments, in-
luded blood pressure monitoring, blood testing, urine testing. Maternal
naemia status was categorised as mild, moderate, severe or not anaemic
ere also analysed under maternal assessments. (3) Using medication

or malaria, tetanus toxoids, drugs for intestinal parasites were studied
nder preventive interventions. (4) As direct data on interventions for
regnancy symptoms such as vomiting, constipation, and muscle cramps
ere unavailable, receiving antenatal care or not was indirectly used as
 proxy indicator for managing these common physiological symptoms
ncluding nausea, vomiting, constipation and bloating. 29 (5) Health sys-
em interventions encompassed antenatal care provided by government
r private clinics and whether the number of antenatal visits exceeded
ight or more. 

Additionally, sociodemographic factors known to influence positive
regnancy outcomes were studied. Maternal age at first birth was cat-
gorized into two groups including adolescent mothers (10–19 years)
nd adult reproductive age mothers (20–40 years). 

.2. Data analysis 

Descriptive statistics, including frequencies and percentage distribu-
ions, were applied to summarize the key sociodemographic character-
stics of the women participating in the study. Data from Ghana DHS
irth records were analysed at 3 time points —2008, 2014 and 2022.
hereby the improvement or adaptations of interventions were studies
cross the years to study the adaptation by participants. To examine the
ignificances of adverse birth outcomes and the selected independent
ariables, Pearson’s Chi-square test was utilized. Factors associated with
reterm birth and neonatal mortality against normal births were studied
sing multivariate logistic regression analysis, we conducted multivari-
te logistic regression analysis using Stata (Multiprocessor version18.5).
he outcome variable was the occurrence of preterm birth, a neonatal
ortality or a normal birth recorded from 2008 to 2022. Therefore,
eonatal mortality rate and preterm birth rates were calculated. 
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Table 1 

Selected pregnancy outcomes in Ghana, 2008, 2014, and 2022 [ n (%)]. 

Selected pregnancy outcomes 2008 2014 2022 P 

Preterm birth 1545 (13.0) 2774 (12.0) 3231 (9.1) < 0.001 
Neonatal deaths 356 (3.0) 670 (2.9) 842 (2.3) 
Normal birth 9986 (84.0) 19,674 (85.1) 31,815 (88.6) 
Total births included in the study 11,887 23,118 35,888 

Data are from the Ghana Demographic and Health Surveys conducted in 2008, 2014, and 
2022. P -values represent the significance of temporal trends, assessed using chi-square tests. 
Birth outcomes were classified as preterm (births before 37 completed weeks of gestation), 
neonatal deaths (deaths within 28 days of birth), and normal births (term live births sur- 
viving beyond 28 days). 
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Predictor variables were selected based on the 2016 WHO ANC
uidelines, encompassing domains such as maternal assessment, physi-
logical symptom management, nutrition, and health system interven-
ions. Fixed effects were reported as adjusted odds ratios with 95 % con-
dence intervals, and statistical significance was determined at P < 0.05.
 univariate logistic regression analysis was first performed, and vari-
bles with P < 0.20 were included in the multivariable model to avoid
xcluding potentially important predictors. Variable selection also con-
idered theoretical relevance to adverse birth outcomes based on prior
iterature. Missing data were examined for each variable, and cases with
ncomplete key covariates were excluded using listwise deletion, as the
roportion of missing data was < 5 %. Model diagnostics were con-
ucted to assess goodness-of-fit using the Hosmer–Lemeshow test and
o evaluate multicollinearity using the variance inflation factor, with all
alues below 2, indicating no evidence of multicollinearity and ensuring
odel stability. 

.3. Ethics approval and consent to participate 

The study used secondary data obtained from the DHS program. All
HS surveys are approved by the Institutional Review Board of informed
onsent form and by the relevant national ethics committees in partic-
pating countries. The data are anonymized before public release. Per-
ission to use the dataset for this analysis was granted by the DHS Pro-

ram. Therefore, no additional ethical approval or informed consent was
equired for this secondary data analysis. 

. Results 

.1. Adverse birth outcomes in Ghana 

The preterm birth rate declined from 13.0 % in 2008 to 12.0 % in
014, and further to 9.1 % in 2022. Similarly, the neonatal mortality
ate per 1000 live births decreased from 27.6 in 2008, to 26.3 in 2014,
nd to 23.7 in 2022 as shown in Table 1 . 

Fig. 1 presents the regional distribution of birth outcomes in Ghana
ased on 2022 Demographic and Health Survey data, showing the pro-
ortion of normal deliveries, preterm births, and neonatal deaths across
ll 16 administrative regions. Notably, the newly created regions such
s Oti, Savannah, and North East exhibit higher proportions of preterm
irths and neonatal deaths, reflecting persistent geographic disparities
n maternal and neonatal health outcomes despite national progress. 

.2. Nutritional interventions 

Iron supplementation was provided to 91 % of participants, indicat-
ng strong coverage of this intervention. While most women consumed
rotein-rich foods ( > 90 %) and carbohydrate staples (99 %), 69.2 %
eported no consumption of vitamin-rich fruits, reflecting poor dietary
iversity during pregnancy. 
p  

346
.3. Maternal assessments 

The coverage of essential maternal assessments blood pressure mon-
toring, blood testing, and urine analysis increased significantly since
008, reaching 98 % by 2022. Similarly, 99 % of women reported foetal
ssessments, including monitoring of movements and heartbeat. Addi-
ionally, 81.8 % were asked about vaginal bleeding and received breast-
eeding counselling, while 89.9 % were advised on appropriate dietary
ractices. Smoking status was routinely assessed, with 99 % identified
s non-smokers. 

Despite high coverage, anaemia persisted as a concern. In 2022,
0 % of pregnant women were diagnosed with moderate to severe
naemia, which was significantly associated with adverse birth out-
omes as shown in Table 2 . 

.4. Preventive and therapeutic interventions 

A significant increase in the provision of malaria prophylaxis was ob-
erved over time, with coverage rising from 53.5 % in 2008 to 89.8 % in
022, reflecting substantial progress in implementing intermittent pre-
entive treatment during pregnancy. This improvement likely reflects
trengthened national malaria control strategies, integration of inter-
ittent preventive treatment during pregnancy within routine ANC ser-

ices, and expanded distribution of insecticide-treated nets. However,
espite these gains, gaps remain in timely initiation and completion of
he recommended number of doses, particularly among women in rural
nd low-education groups. 

The treatment of intestinal parasites also improved from 37.4 % in
008 to 54.1 % in 2022, indicating moderate progress in addressing
elminth infections that contribute to maternal anaemia and poor fetal
rowth. Yet, the pace of improvement remains slow, suggesting limited
wareness, stock availability, or underutilization of deworming services
uring ANC visits. 

In contrast, tetanus vaccination coverage remained suboptimal, with
0.9 % of women in 2022 reporting receipt of no doses or only a single
ose —below the WHO-recommended two-dose minimum during preg-
ancy. This persistent gap points to missed opportunities for preven-
ive immunization within ANC programs and highlights the need for
mproved tracking and follow-up systems to ensure full immunization
overage. 

.5. Health system interventions 

Most women (81.5 %) received ANC at government health centres,
ollowed by 41.6 % at government hospitals, and only 4.9 % at polyclin-
cs. Utilization of private hospitals, maternity homes, and community
ealth services was minimal. Attendance at eight or more ANC visits
ncreased from 24.3 % in 2014 to 35.1 % in 2022 yet remained below

HO targets. 
Women attending fewer than eight visits were more likely to experi-

nce preterm birth and neonatal mortality, highlighting the importance
f sustained ANC contact. The predominance of public-sector use and
ow uptake of community-based services suggest continued access dis-
arities, particularly among rural populations. Analysis of sociodemo-
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Table 2 

Trends in the uptake of selected WHO antenatal care model recommendations and sociodemographic characteristics in 2008, 
2014, and 2022 [ n (%)]. 

WHO ANC guidelines 2008 2014 2022 P 

Maternal nutrition 
Given iron tablets/syrup < 0.001 

Yes 312 (14.68) 356(8.44) 465 (8.91) 
No 1813 (85.32) 3914 (91.66) 4749 (91.09) 

Carbohydrate rich food consumption < 0.001 
Yes ‒ ‒ 34,323 (99.04) 
No ‒ ‒ 331 (0.96) 

Protein rich food consumption < 0.001 
Yes ‒ ‒ 32,394 (93.53) 
No ‒ ‒ 2239 (6.47) 

Consumed vitamin rich foods < 0.001 
Yes ‒ ‒ 10,673 (30.80) 
No ‒ ‒ 23,977 (69.20) 

Maternal assessments 
Blood sample taken during pregnancy < 0.001 

Yes 1830 (88.75) 4071 (97.79) 5036 (98.46) 
No 232 (11.25) 92 (2.21) 79 (1.54) 

Urine sample taken during pregnancy < 0.001 
Yes 1816 (88.08) 4012 (96.37) 5038 (98.50) 
No 246 (11.92) 151 (3.63) 77 (1.50) 

Blood pressure taken during pregnancy < 0.001 
Yes 2000 (97.00) 4101 (98.51) 5031 (98.40) 
No 62 (3.00) 62 (1.49) 82 (1.60) 

Anaemia level < 0.001 
Severe 287 (2.48) 45 (0.39) 182 (1.04) 
Moderate 2192 (18.94) 1014 (8.72) 3287 (18.84) 
Mild 4465 (38.59) 3701 (31.82) 3925 (22.49) 
Not anaemic 4625 (39.99) 6873 (59.09) 10,056 (57.63) 

Smokes cigarettes < 0.001 
Yes 31 (0.26) 8 (0.03) 242 (0.80) 
No 11,851 (99.74) 23,104 (99.97) 34,394 (99.20) 

Preventive and therapeutic measures 
Tetanus injection < 0.001 

0–1 injections 727 (77.84) 1234 (68.11) 2009 (70.93) 
≥ 2 injections 207 (22.16) 578 (31.89) 823 (29.07) 

Given drugs for intestinal parasites during pregnancy < 0.001 
Yes 766 (37.41) 1817 (43.58) 2836 (54.80) 
No 1282 (62.59) 2350 (56.42) 2341 (45.20) 

Given medicine for malaria during pregnancy < 0.001 
Yes 1117 (53.48) 3633 (85.13) 4680 (89.84) 
No 971 (46.52) 634 (14.87) 529 (10.16) 

Interventions for physiological symptoms 
Obtained support for physiological symptoms < 0.001 

Yes 1076 (52.35) 1901 (45.68) 2126 (41.58) 
No 980 (47.65) 2262 (54.32) 2989 (58.42) 

Health system interventions 
ANC from government hospitals < 0.001 

Yes 1067 (51.88) 1901 (45.68) 2126 (41.58) 
No 989 (48.12) 2262 (54.32) 2989 (58.42) 

ANC from government polyclinic < 0.001 
Yes 705 (34.30) 1699 (40.80) 248 (4.85) 
No 1351 (65.70) 2464 (59.20) 4867 (95.15) 

ANC from government health centre < 0.001 
Yes 114 (5.54) 326 (7.83) 945 (18.48) 
No 1942 (94.46) 3837 (92.17) 4170 (81.52) 

ANC from government clinic < 0.001 
Yes 10 (0.49) 6 (0.14) 688 (13.45) 
No 2046 (99.51) 4157 (99.86) 4427 (86.55) 

ANC from private hospital < 0.001 
Yes 171 (8.32) 329 (7.90) 283 (5.54) 
No 1885 (91.68) 3834 (92.10) 4832 (94.46) 

ANC from private clinic < 0.001 
Yes 8 (0.39) 1 (0.02) 120 (2.35) 
No 2048 (99.61) 4162 (99.98) 4995 (97.65) 

ANC from maternity home < 0.001 
Yes 5 (0.24) 11 (0.26) 40 (0.78) 
No 2051 (99.76) 4152 (99.74) 5075 (99.22) 

ANC from community health services < 0.001 
Yes 57 (2.77) 46 (1.10) 5 (0.10) 
No 1999 (97.23) 4117 (98.90) 5110 (99.90) 

Number of ANC visits < 0.001 
< 8 visits 1581 (75.69) 3040 (71.16) 3378 (64.89) 
≥ 8 visits 507 (24.31) 1232 (28.84) 1827 (35.11) 

( continued on next page ) 
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Table 2 ( continued ) 

WHO ANC guidelines 2008 2014 2022 P 

Sociodemographic features 
Age at first birth < 0.001 

10–20 years 6970 (58.64) 12,752 (55.15) 16,969 (48.95) 
≥ 21 years 4918 (41.36) 10,366 (44.85) 17,694 (51.05) 

Residence < 0.001 
Rural 7970 (67.05) 13,946 (60.31) 20,314 (58.63) 
Urban 3918 (32.95) 9172 (39.69) 14,349 (41.37) 

Education < 0.001 
No education 5112 (43.01) 9804 (42.41) 14,056 (40.55) 
Primary 2668 (22.45) 4713 (20.39) 6147 (17.75) 
Secondary 3913 (32.92) 8084 (34.97) 12,865 (37.12) 
Higher 195 (1.64) 517 (2.24) 1595 (4.60) 

Literacy < 0.001 
Cannot read 8941 (75.36) 17,019 (73.74) 24,040 (69.57) 
Able to read 2922 (24.64) 6062 (26.26) 10,499 (30.43) 

Wealth index < 0.001 
Poorest 3658 (30.77) 7509 (32.48) 11,015 (31.77) 
Poor 2634 (22.16) 5283 (22.84) 8766 (25.28) 
Middle 2211 (18.60) 4542 (19.65) 6484 (18.70) 
Rich 1937 (16.30) 3281 (14.19) 4921 (14.19) 
Richest 1448 (12.18) 2503 (10.82) 3477 (10.03) 

Data are from the Ghana Demographic and Health Surveys conducted in 2008, 2014, and 2022. Percentages (%) represent 
weighted pron the DHS sampling design. Statistical significance ( P < 0.001) indicates trends over time assessed using chi- 
square tests. WHO: World Health Organization; ANC: Antenatal care. ANC indicators are presented in accordance with the 
WHO recommendations for eight or more ANC contacts (2016 WHO ANC guidelines). Variables reflect maternal nutrition, 
clinical assessments, preventive interventions, health system service utilization, and sociodemographic characteristics. ‒: The 
relevant data could not be identified for analysis. 

Fig. 1. Regional distribution of birth outcomes in Ghana (2022). 
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raphic features revealed that over 60 % of participants resided in rural
reas, 42 % had no formal education, 20 % had only primary education,
iteracy was limited to 3 %, and nearly 50 % had their first birth before
ge 20. Table 3 examines the association between key WHO ANC guide-
ines recommendations and selected maternal/sociodemographic char-
cteristics with adverse pregnancy outcomes (preterm birth and neona-
al mortality) across 2008, 2014, and 2022. 

.6. Impact of 2016 WHO ANC guidelines-aligned interventions on 

reterm birth and neonatal mortality 

Analysis of 2022 data, which included a small proportion of observa-
ions collected in early 2023, showed that interventions aligned with the
348
016 WHO ANC guidelines were significantly associated with reduced
isks of preterm birth and neonatal mortality. These included nutritional
nterventions (iron supplementations), maternal assessments (identify-
ng moderate to severe anaemia) and preventive measures (treating
alaria and intestinal parasites and administering tetanus toxoid) as
ell as health system interventions, particularly completing more than

ight ANC visits. 
Not taking iron supplements increased the preterm births by 1.27

imes (95 % CI : 1.047 to 1.967) And women identified with moder-
te to severe anaemia increased the odds of preterm birth by 1.423
imes (1.078 to 2.051). Similarly, not treating intestinal parasites in-
reased the odds by 1.26 (95 % CI: 0.967 to 1.645) and not hav-
ng drugs for malaria increased the odds by 1.449 times (1.104 to
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Table 3 

Adaptation of the WHO ANC guidelines across years 2008, 2014 and 2022 [ n (%)]. 

WHO ANC guidelines 
2008 2014 2022 

Preterm 

Neonatal 
deaths Normal P Preterm 

Neonatal 
deaths Normal P Preterm 

Neonatal 
deaths Normal P 

Nutritional Interventions 
Given Iron tablets/syrup 0.55 0.524 0.022 

No 5 (25.00) 6 (14.29) 292 (14.95) 6 (11.11) 5 (7.58) 350 (8.33) 5 (10.00) 11 (17.46) 454 (8.82) 
Yes 15 (75.00) 36 (85.71) 1661 (85.05) 48 (88.89 61 (92.42) 3853 (91.67) 45 (90.00) 52 (82.54) 4697 (91.18) 

Maternal Assessments 
Blood sample taken in pregnancy < 0.001 < 0.001 0.537 

No 18 (9.84) 4 (28.57) 41 (5.50) 18 (4.60) 0 (0.00) 92 (2.24) 3 (0.64) 2 (3.39) 77 (1.52) 
Yes 165 (90.16) 10 (71.43) 704 (94.50) 373 (95.40) 65 (100.00) 4006 (97.76) 465 (99.36) 57 (96.61) 4979 (98.48) 

Urine sample taken 0.001 < 0.001 0.358 
No 22 (12.02) 3 (21.43) 42 (5.64) 22 (5.63) 0 (0.00) 151 (3.68) 9 (1.92) 3 (5.08) 75 (1.48) 
Yes 161 (87.98) 11 (78.57) 703 (94.36) 369 (94.37) 30 (100.00) 3947 (96.32) 459 (98.08) 56 (94.92) 4982 (98.52) 

Blood pressure taken 0.14 0.274 0.002 
No 5 (2.73) 0 (0.00) 7 (0.94) 5 (1.28) 1 (1.54) 61 (1.49) 12 (2.56) 0 (0.00) 82 (1.62) 
Yes 178 (97.27) 14 (100) 738 (99.06) 386 (98.72) 64 (98.46) 4037 (98.51) 456 (97.44) 59 (100) 4972 (98.38) 

Anaemia level 
Moderate to Severe 277 (42.41) 39 (17.49) 177 (19.12) < 0.001 164 (23.73) 31 (15.50) 121 (8.56) < 0.001 263 (25.17) 49 (23.30) 345 (3.27) < 0.001 

Mild 155 (23.73) 85 (38.12) 353 (38.13) 197 (28.51) 48 (24.00) 427 (30.19) 282 (27.01) 54 (23.48) 438 (4.15) 
Not Anaemic 221 (33.84) 99 (44.39) 396 (42.75) 330 (47.76) 121 (60.50) 866 (61.24) 500 (47.84) 127 (55.22) 9784 (92.58) 

Smokes Cigarettes 
No 667 (99.26) 227 (100.00) 950 (100.0) 1300 (99.92) 418 (100.00) 2855 (99.93) 0.857 2092 (99.05) 484 (98.57) 3784 (99.42) 0.064 
Yes 5 (0.74) 0 (0) 0 (0) 1 (0.08) 0 (0) 2 (0.07) 20 (0.95) 7 (1.43) 22 (0.58) 

Preventive and therapeutic measures 
Tetanus injections before birth 

0 ‒1 injection 65 (75.58) 4 (80.00) 200 (73.00) 0.848 126 (74.12) 12 (75.00) 565 (65.39) 0.068 259 (54.53) 13 (76.47) 1833 (52.42) 0.101 
≥ 2 injections 21 (24.42) 1 (20.00) 74 (27.00) 44 (25.88) 4 (25.00) 299 (34.61) 216 (45.47) 4 (23.53) 1664 (47.58) 

Drugs for intestinal parasites during pregnancy 
No 110 (60.77) 8 (61.54) 469 (64.09) 0.705 226 (58.70) 14 (45.16) 1236 (56.78) 0.323 217 (45.97) 8 (47.06) 2309 (45.11) 0.187 
Yes 71 (39.23) 5 (38.46) 263 (35.91) 159 (41.30) 17 (54.84) 940 (43.22) 255 (54.03) 9 (52.94) 2806 (54.89) 

Given medicine for malaria 
No 79 (42.70) 5 (38.46) 299 (40.41) 0.838 261 (11.67) 4 (12.90) 261 (11.67) 0.994 60 (12.68) 3 (17.65) 281 (8.00) 0.001 
Yes 106 (57.30) 8 (61.50) 441 (59.59) 1976 (88.33) 27 (87.10) 1976 (88.33) 413 (87.32) 14 (82.35) 3234 (92.00) 

( continued on next page ) 
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Table 3 ( continued ) 

WHO ANC guidelines 2008 2014 2022 

Preterm Neonatal 
deaths 

Normal P Preterm Neonatal 
deaths 

Normal P Preterm Neonatal 
deaths 

Normal P 

Health systems interventions 
Number of ANC visits during pregnancy 
< 8 visits 185 (99.46) 13 (100.00) 739 (99.86) 0.875 369 (90.44) 31 (100.00) 1826 (81.24) 0.072 400 (84.39) 47 (74.60) 3331 (64.83) 0.005 
≥ 8 visits 1 (0.54) 0 (0) 1 (0.14) 39 (9.56) 0 (0) 422 (18.76) 74 (15.61) 16 (25.40) 1811 (35.17) 

Interventions for physiological symptoms 
Obtained support for physiological symptoms 

No 79 (42.70) 6 (46.15) 323 (42.58) 0.068 225 (56.96) 17 (53.12) 1460 (54.45) 0.631 246 (55.91) 36 (57.13) 2241 (57.42) 0.167 
Yes 106 (57.30) 7 (53.85) 436 (57.42) 170 (43.04) 15 (46.88) 1222 (45.55) 194 (44.09) 27 (42.86) 1662 (42.58) 

Socio demographic and other features 
Age of respondent at first birth 

10 ‒20 years 364 (54.17) 110 (64.71) 390 (41.05) < 0.001 695 (53.42) 447 (56.73) 12,081 (55.06) < 0.001 953 (45.10) 445 (52.85) 16,165 (48.62) < 0.001 
≥ 21 years 308 (45.83) 60 (35.29) 560 (58.95) 606 (46.58) 341 (43.27) 9, 859 (44.94) 1159 (54.90) 397 (47.15) 17,068 (51.38) 

Type of place of residence 
Rural 487 (72.47) 115 (67.65) 418 (44.00) < 0.001 803 (61.72) 466 (59.14) 13,236 (60.32) < 0.001 1365 (64.63) 455 (54.04) 19,481 (58.56) 0.005 
Urban 185 (27.53) 55 (32.35) 532 (56.00) 498 (38.28) 322 (40.86) 8704 (39.68) 747 (35.37) 387 (46.96) 13,772 (41.44) 

Wealth index 
Poorest to middle 520 (77.38) 130 (76.47) 455 (47.89) < 0.001 980 (75.33) 253 (77.85) 1765 (61.71) < 0.001 1643 (77.78)) 640 (76.01) 25,066 (75.38) 0.364 

Rich to richest 152 (22.62) 40 (23.53) 495 (52.11) 321 (24.77) 72 (22.15) 1095 (38.29) 469 (22.22) 202 (23.99) 8167 (24.62) 
Education 

No and primary 434 (64.58) 115 (67.65) 374 (39.37) < 0.001 775 (59.57) 210 (64.62) 1270 (44.45) < 0.001 1168 (55.29) 295 (62.64) 1508 (39.62) < 0.001 
Secendary and higher 238 (35.42) 55 (32.35) 576 (60.63) 526 (40.43) 115 (35.38) 1588 (55.55) 944 (4.71) 176 (37.36) 2298 (60.38) 

Data are derived from the Ghana Demographic and Health Surveys for 2008, 2014, and 2022. Percentages (%) represent estimates based on the DHS complex sampling design. The analysis follows the 2016 WHO ANC 
guidelines recommending a minimum of eight contacts during pregnancy. P -values represent the significance of associations or temporal trends assessed using chi-square tests. To improve statistical power and ensure 
meaningful comparisons, certain variables were recategorized. Specifically, the wealth index, Education were grouped into two categories to capture the socioeconomic gradient between disadvantaged and advantaged 
households while maintaining adequate subgroup sample sizes. This approach minimizes sparse data bias and highlights the broader inequality patterns relevant to maternal and child health outcomes. WHO: World 
Health Organization; ANC: Antenatal care. 
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Table 4 

The association of selected independent variables against antenatal care model recommendations on adverse pregnancy 
outcomes in 2022. 

WHO ANC guidelines 
Preterm Birth (vs. Normal) Neonatal mortality (vs. Normal) 

OR (95 % CI ) P OR (95 % CI ) P 

Nutritional Interventions 
Given iron tablet/syrup 

No Reference Reference 
Yes 1.127 (1.047 to 1.967) 0.006 0.745 (0.350 to 1.587) 0.669 

Consumed vitamin rich foods 
Yes Reference Reference 
No 0.660 (0.497 to 0.878) 0.004 0.636 (0.234 to 1.725) 0.235 

Maternal Factors 
Anaemia level 

Not anaemic Reference Reference 
Severe to moderate anaemia 1.423 (1.178 to 2.051) 0.007 1.1 (0.589 to 1.422) 0.189 

Preventive and therapeutic measures 
Tetanus injections before birth 

0 ‒1 injection 0.758 (0.493 to 1.165) 0.214 1.286 (0.665 to 2.489) 0.628 
≥ 2 injections Reference Reference 

Drugs for intestinal parasites during pregnancy 
No 1.267 (1.097 to 1.645) 0.003 0.751 (0.353 to 1.598) 0.258 
Yes Reference Reference 

Given medicine for malaria 
No 1.449 (1.104 to 2.411) 0.002 1.301 (0.717 to 2.360) 0.352 
Yes Reference Reference 

Interventions for physiological symptoms 
Obtained support for physiological symptoms 

Yes Reference Reference 
No 0.871 (0.556 to 1.201) 0.478 1.249 (0.651 to 2.396) 0.649 

Health Systems interventions 
Number of ANC visits during pregnancy 
< 8 visits 1.24 (1.031 to 1.927) 0.002 1.583 (1.120 to 2.480) 0.003 
≥ 8 visits Reference Reference 

Socio Demographic and other features 
Age of respondent at first birth 

10 ‒20 years 1.265 (1.109 to 1.452) 0.008 0.987 (0.789 to1.023) 0.065 
≥ 21 years Reference Reference 

Type of place of residence 
Rural 1.414 (1.182 to 2.077) 0.006 3.162 (1.342 to 7.451) 0.046 
Urban Reference Reference 

Wealth index 
Poorest to middle 0.750 (0.432 to 1.304) 0.076 4.747 (1.390 to 10.208) 0.006 
Rich to richest Reference Reference 

Education 
No and primary 1.360 (1.197 to 1.545) 0.005 1.465 (1.203 to 1.783) 0.002 
Secendary and higher Reference Reference 

Data are derived from the Ghana Demographic and Health Surveys for 2008, 2014, and 2022. Percentages (%) represent 
estimates based on the Demographic and Health Surveys complex sampling design. The analysis follows the World Health 
Organization’s 2016 Antenatal Care model recommending a minimum of eight contacts during pregnancy. p-values rep- 
resent the significance of associations or temporal trends assessed using chi-square tests. To improve statistical power 
and ensure meaningful comparisons, certain variables were recategorized. Specifically, the wealth index, Education were 
grouped into two categories to capture the socioeconomic gradient between disadvantaged and advantaged households 
while maintaining adequate subgroup sample sizes. This approach minimizes sparse data bias and highlights the broader 
inequality patterns relevant to maternal and child health outcomes. WHO: World Health Organization; ANC: Antenatal 
care; OR : Odds ratio; CI : Confidence interval. 
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.411) for preterm births. Women attending < 8 ANC visits were more
ikely to experience preterm births or neonatal deaths as indicated in
able 4 . 

.7. Other risk factors 

Sociodemographic factors also played a key role in adverse out-
omes. Women living in rural areas had a significantly higher risk of
reterm birth and neonatal death compared to urban residents ( OR :
.414; 95 % CI : 1.38 to 1.877; P = 0.001). In addition, women with no
ducation or only primary education had higher rates of neonatal death,
nd those in the poor or poorest wealth categories were also more likely
o experience neonatal mortality ( OR : 4.747; 95 % CI : 1.39 to 10.208).
oreover, being under 20 years of age at the time of pregnancy was

ignificantly associated with both preterm birth and neonatal death. 
351
. Discussion 

This study assessed trends and determinants of preterm birth and
eonatal mortality in Ghana from 2008 to 2022, structured around the
016 WHO ANC guidelines. 29 The observed decline in preterm birth
from 13.0 % in 2008 to 9.1 % in 2022) and neonatal mortality (from
.0 % to 2.3 %) aligns with national and regional trends reported in pre-
ious studies and DHS reports, reflecting gradual improvements in an-
enatal care coverage, facility-based deliveries, and newborn survival in
hana over the past decade. 30 Marked regional disparities particularly

n newly created and northern regions underscore persistent inequities
n maternal and neonatal care, reinforcing the urgent need to strengthen
arly identification of high-risk pregnancies and ensure timely referral
nd management within the health system. 
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.1. Nutritional interventions and maternal assessments 

From 2008 to 2022, the proportion of women receiving iron tablets
r syrup during pregnancy increased steadily from 85.3 % to 91.9 %
 P < 0.001), reflecting substantial progress in the implementation of nu-
ritional interventions within Ghana’s antenatal care programs. This im-
rovement aligns with WHO recommendations for universal iron–folate
upplementation during pregnancy and likely contributes to reductions
n maternal anaemia and improved pregnancy outcomes. By 2022, cov-
rage of routine maternal and foetal assessments in Ghana had reached
early 100 %, facilitating early detection of conditions such as anaemia
n line with the core recommendations of the WHO ANC guidelines. 29 

owever, despite this high assessment coverage, moderate to severe
naemia remained prevalent and was significantly associated with ad-
erse outcomes such as preterm birth and neonatal mortality findings
onsistent with previous studies. 31 This suggests that screening alone
s insufficient to mitigate risk, likely due to persistent underlying nutri-
ional deficiencies and limited access to effective treatment. 

While iron supplementation coverage was relatively high (91 %), di-
tary assessments revealed significant shortfalls in the intake of fruits
ich in essential vitamins. This pattern reflects broader trends observed
cross West Africa, where inadequate consumption of fruits and vegeta-
les is common. 32 These findings underscore the need to complement
xisting supplementation programs with culturally appropriate, food-
ased nutritional interventions to address both macro- and micronutri-
nt deficiencies more holistically. Moreover, the lower odds ratio ob-
erved for iron supplementation, despite its protective role, may reflect
ecall bias or misclassification within the self-reported Ghana DHS data.
omen who experienced adverse outcomes might have underreported

upplementation adherence, and such biases could attenuate the true ef-
ect. This highlights the importance of improving the accuracy of ANC
ntervention monitoring and differentiating between reported coverage
nd actual compliance in future studies. 

.2. Preventive measures and therapeutic gaps 

Preventive measures, particularly malaria prophylaxis and deworm-
ng treatments, demonstrated positive trends from 2008 to 2022 re-
ecting enhanced integration of these services within Ghana’s antenatal
are (ANC) programs. However, tetanus toxoid immunisation remained
 persistent gap. In 2022, over 70 % of women had received either
o doses or only a single dose during pregnancy, despite global evi-
ence that improved tetanus coverage contributed to a 96 % reduction
n neonatal tetanus deaths between 1988 and 2015. 33 This shortfall indi-
ates missed opportunities for maternal immunisation and underscores
he need for stronger programmatic emphasis on complete tetanus pro-
ection during pregnancy. 

Sustained and expanded deworming programs are equally critical, as
ntestinal parasitic infections are strongly linked to maternal undernu-
rition and anaemia, both of which heighten the risk of low birth weight,
reterm birth, and neonatal morbidity. 34 To improve outcomes, strate-
ies should include strengthening community outreach, integrating de-
orming into routine ANC visits, maintaining an uninterrupted drug

upply, and training healthcare workers in screening and management
f parasitic infections. Furthermore, establishing robust monitoring and
ccountability guidelines is essential to enhance coverage, particularly
n rural and underserved areas. 35 

.3. Health system service utilisation 

Utilisation of ANC services has improved over the study period; how-
ver, by 2022, only 35.1 % of women had attended eight or more ANC
ontacts, falling significantly short of the WHO recommendation. 36 In-
dequate ANC attendance limits opportunities for early detection and
imely management of pregnancy-related complications, thereby in-
reasing the risk of adverse outcomes for both mothers and neonates.
352
his suboptimal coverage may have been further amplified by COVID-
9–related disruptions, where lockdowns, mobility restrictions, fear of
nfection, and service interruptions reduced access to routine ANC ser-
ices, potentially widening inequities and exacerbating risks in already
ulnerable populations. 

Evidence from prior studies in Ghana indicates that women from dis-
dvantaged, rural, and less-educated backgrounds are particularly likely
o underutilise ANC services. 10 

Low educational attainment and poor socio-economic status are
trongly associated with reduced ANC uptake due to limited awareness
f care benefits, constrained decision-making autonomy, and difficulties
vercoming financial and logistical barriers. These persistent disparities
nderscore the urgent need for targeted policy interventions aimed at
chieving equitable access to ANC services for vulnerable subpopula-
ions. Although ANC coverage improved substantially after 2014, the
ecline in neonatal mortality appeared to plateau during the same pe-
iod. This stagnation may reflect persistent quality-of-care challenges,
ncluding inadequate clinical follow-up, limited facility readiness, and
ariation in the quality of service delivery rather than access alone.
trengthening the content and continuity of ANC services is therefore
ritical to translating increased coverage into measurable reductions in
eonatal deaths. 

Recommended strategies include community-based health education
ailored to low-literacy populations, provision of transport support, and
ntegration of ANC services into existing community outreach struc-
ures. These efforts are essential not only to increase coverage but also
o meet Sustainable Development Goal 3.1, which aims to reduce the
lobal maternal mortality ratio to fewer than 70 deaths per 100,000 live
irths by 2030. 37 Aligning antenatal care interventions with Ghana’s
ational maternal and newborn health strategies enhances policy coher-
nce and strengthens implementation pathways that improve maternal
nd neonatal outcomes. 

In parallel, strengthening access to and quality of facility-based de-
ivery care in rural Ghana is equally critical. This requires investment
n transportation infrastructure, deployment of skilled birth attendants,
nd upgrading of facility readiness ensuring the availability of essen-
ial drugs, clean delivery environments, and functioning equipment.
romoting respectful maternity care and delivering culturally sensitive
ealth education can further increase community trust and service util-
sation. 38 

Failure to consistently implement these essential interventions re-
ects underlying health system and operational inefficiencies that
equire urgent attention to improve maternal and neonatal health
utcomes. Although Act 857 introduced important regulatory safe-
uards, persistent gaps in enforcement, monitoring capacity, and timely
isciplinary actions indicate that legislative reform must be sup-
orted by strengthened institutional capacity, adequate resourcing,
nd robust accountability structures to meaningfully reduce medical
egligence. 39 

These findings reinforce the multidimensional nature of antena-
al care and the need for comprehensive, context-specific strategies
hat address not only clinical and nutritional needs but also struc-
ural and health system-level barriers, in line with 2016 WHO ANC
uidelines. 

In Ghana, regulatory guidelines can have a substantial influence on
aternal health outcomes by governing the quality, standards, and ac-

ountability structures underpinning ANC delivery. Well functioning
egulatory mechanisms enable consistent implementation of evidence
ased interventions across facilities, minimise variability in care, and
trengthen system capacity to reduce preventable preterm birth and
eonatal mortality. 

.4. Other risk factors 

Sociodemographic inequalities played a significant role in shaping
regnancy outcomes in Ghana. Although the percentage of adolescent
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c  
regnancies declined from 58.6 % in 2008 to 49.0 % in 2022, the ab-
olute number more than doubled, highlighting the impact of a grow-
ng adolescent population. Adolescent pregnancies linked to biological
mmaturity, undernutrition, and psychosocial stress are further com-
ounded by limited access to ANC and weak family or community sup-
ort. 40–42 Contributing factors include poverty, child marriage, peer
ressure, coerced sex, and the erosion of traditional protective prac-
ices. 43 With one in five girls married before 18, the need for culturally
ensitive, multisectoral reproductive health strategies is critical. 44 

Education and literacy emerged as strong protective factors. Women
ith limited or no schooling were at substantially higher risk of ad-
erse outcomes, underscoring how education enhances health literacy,
ritical decision-making, informed care-seeking, and autonomy in ne-
otiating safer practices within relationships. 45 Higher educational at-
ainment may also increase women’s social capital and agency, reduc-
ng vulnerability to coercion and unequal power dynamics. Similarly,
ousehold wealth exerted a strong protective effect. Women in the poor-
st wealth quintile were more likely to experience neonatal death and
reterm birth, as financial constraints limit access to timely and quality
NC, skilled birth attendants, and facility-based deliveries. 46 Increased
conomic resources can improve financial independence and bargaining
ower within relationships, lowering susceptibility to violence, improv-
ng service utilisation, and facilitating consistent uptake of preventive
nterventions. 

Partner alcohol use, maternal stress, limited media exposure and
eak social support can elevate physiological stress responses, reduce
artner support for ANC utilisation, compromise decision-making au-
onomy, and restrict access to health information, all of which could
ncrease the risk of preterm birth and neonatal adverse outcome. 47 , 48 

Geographic disparities also played a significant role. Rural residence
as associated with higher risks likely due to limited access to skilled

are, poor availability of emergency obstetric services, and greater re-
iance on home births, especially in the Northern Region where access
o nutritious food and healthcare is most constrained. 41 , 46 , 49–51 These
ocio-economic and geographic inequities continue to undermine efforts
o reduce maternal and neonatal mortality, particularly among the most
ulnerable populations. 

To accelerate progress, Ghana must adopt equity-driven, multisec-
oral policies that strengthen both the quality and reach of antenatal and
elivery care. This includes ensuring that each ANC contact delivers the
ull WHO-recommended package of services, addressing tetanus immu-
isation and nutritional gaps, and expanding access to adolescent repro-
uctive health services. Targeted investments in rural health infrastruc-
ure, transportation, and female education are equally essential. These
nterventions should be embedded within a broader national guideline
upporting universal health coverage and aligned with the Sustainable
evelopment Agenda 2030. 52 

.5. Limitations 

This study has several limitations. Due to data availability, only a
ubset of variables within each domain of the 2016 WHO ANC guide-
ines could be analyzed. Comprehensive data on certain indicators, par-
icularly detailed maternal nutritional intake, were limited, constraining
he assessment of temporal trends and their associations with pregnancy
utcomes. The analysis relied on self-reported information, which may
e affected by recall bias, especially regarding the number of ANC vis-
ts and receipt of counselling and by potential underreporting due to
ocial desirability or fear of disclosure. As a result, the true prevalence
f some outcomes may be underestimated. Furthermore, although low
irth weight and congenital anomalies are recognized adverse birth out-
omes, this study focused on a selected subset due to data constraints.
hese limitations should be considered when interpreting the findings
nd their implications for antenatal care policy and program planning
n Ghana. 
a

353
.6. Recommendations 

To improve pregnancy outcomes and achieve the SDG 3.1 targets by
030, Ghana must prioritize interventions aligned with the 2016 WHO
NC guidelines. This includes strengthening the coverage and follow-
p of maternal and fetal assessments, expanding preventive services
uch as tetanus immunization and iron–folic acid supplementation, and
romoting adequate maternal nutrition through culturally appropriate
ounselling and support programs. Ensuring at least eight ANC con-
acts —particularly in underserved and rural regions —remains essential
or improving continuity of care. 

To enhance feasibility in Ghana’s resource-constrained context, fu-
ure interventions should emphasize cost-effective and scalable ap-
roaches that can be integrated into existing health-system structures.
everaging community health workers, task-shifting strategies, and dig-
tal health tools may improve efficiency and reach. Additionally, ad-
ressing sociodemographic disparities through adolescent reproductive
ealth education, expanded access to formal education for girls, and in-
estments in rural health infrastructure and community-based outreach
s critical. These integrated, equity-focused, and sustainable strategies
re vital to reducing preterm births and neonatal mortality while ad-
ancing maternal and child health in Ghana. 

. Conclusion 

This study highlights both progress and persistent challenges in re-
ucing preterm birth and neonatal mortality in Ghana (2008–2022)
ithin the 2016 WHO ANC guidelines. While maternal assessments,
reventive measures and health system utilisation have improved over
he years gaps remain in many areas. Addressing these issues requires
quity-focused, multisectoral strategies that strengthen antenatal care,
nhance preventive and nutritional support, and invest in rural health
ystems and female education. Full implementation of the WHO ANC
uidelines is vital to improving maternal and newborn outcomes. 
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