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Epidemiology of Maternal Outcomes in Hypertensive Disorders of Pregnancy: Evidence from Primary Health Centres in Rivers State, Nigeria	Comment by ola Hussein: Prefer to remove “Epidemiology of “from the title and should added the year of the study (title should answer the question of when, where and what)

ABSTRACT
[bookmark: _Hlk208239014]Background: Hypertensive disorders of pregnancy (HDP) are a leading cause of maternal morbidity and mortality globally, with disproportionately higher burdens in sub-Saharan Africa. In Nigeria, delays in recognition and management of HDPs contribute substantially to poor maternal outcomes. Evidence from primary health centres (PHCs) in Rivers State, Nigeria, is sparse. This study aimed to determine the predictors of poor maternal outcomes among women with hypertensive disorders of pregnancy managed at PHCs in Rivers State, Nigeria. 	Comment by ola Hussein: Abstract should not contain abbreviations
Methods: A retrospective cross-sectional analytic study was conducted across ten functional PHCs (five in Port Harcourt and five in Obio/Akpor Local Government Areas), for twelve months from January 2024 to December 2024. Case records of a clustered sample size of 360 women with HDP were reviewed. Data were analysed using descriptive statistics and logistic regression. Both crude odds ratios (COR) and adjusted odds ratios (AOR) were computed. Model performance was assessed with multicollinearity tests, Hosmer–Lemeshow goodness-of-fit, and ROC analysis.	Comment by ola Hussein: Correction /analyzed
Results: The mean age of participants was 29.8 ± 6.4 years. The majority, 216 (60.0%), were multiparous (parity 1-3). Pre-eclampsia and eclampsia were the most frequent HDPs. Binary regression identified significant predictors of poor outcomes as pre-eclampsia,  eclampsia, unbooked status, presentation delay >24 hours (hrs), referral delay >6 hours, non-use of magnesium sulphate, and maternal age ≥35, while multivariate analysis confirmed pre- eclampsia, eclampsia, being unbooked, delayed presentation, referral delay >6 hours, and non-administration of magnesium sulphate as independent predictors. The model demonstrated a good fit (Hosmer–Lemeshow χ² = 5.20, p = 0.74) and excellent discrimination (AUC = 0.82). Cut-off analysis showed that 0.50 provided balanced sensitivity and specificity, while 0.30 favoured sensitivity.	Comment by ola Hussein: Use adjustment for all line to appear more arranged
Conclusion: Poor maternal outcomes among women with HDP were strongly predicted by referral status, eclampsia, and inadequate antenatal care. The logistic regression model demonstrated good discrimination and can support PHC-level decision-making.
Keywords: Hypertensive disorders of pregnancy, maternal outcomes, primary health care, epidemiology, Rivers State.
1. INTRODUCTION
[bookmark: _Hlk214294451]Hypertensive disorders of pregnancy (HDP) remain one of the “deadly triad” of maternal mortality, alongside haemorrhage and sepsis (Hu et al., 2025; Magee et al., 2022; Xiong et al., 2025). Globally, HDP complicates 5–10% of pregnancies and accounts for approximately 14% of maternal deaths (Abadapo et al., 2016; Magee et al., 2022). In low- and middle-income countries (LMICs), including sub-Saharan Africa, HDP contributes disproportionately to the maternal mortality burden (Adamu et al., 2019; Akpan et al., 2020; Magee et al., 2022; Olamijulo et al., 2022).	Comment by ola Hussein: It’s look like the first statement (repeating)in the introduction
In sub-Saharan Africa, prevalence estimates of HDP range between 10–16% (Banke-Thomas et al., 2016; Godana et al., 2023), with pre-eclampsia and eclampsia responsible for up to 20% of direct obstetric deaths (Godana et al., 2023; Kokori et al., 2024; Okonofua et al., 2018). A Nigerian meta-analysis reported a pooled prevalence of 8.7% for HDP, with regional variations: higher rates are observed in the Niger Delta compared with northern Nigeria (Adamu et al., 2012; Ope et al., 2025). Rivers State has persistently high maternal mortality ratios, with HDP identified as a major contributor in tertiary hospital audits (Udenigwe et al., 2023). However, there is limited epidemiological evidence from primary health centres (PHCs), which serve as the first point of contact for many pregnant women (National Population Commission [NPC] & ICF, 2019; Radovich et al., 2021).
In Rivers State, challenges include delayed recognition of HDP, poor antenatal care attendance, weak referral systems, and limited availability of magnesium sulphate and antihypertensives (Ope et al., 2025;  Udenigwe et al., 2023; World Health Organisation [WHO], 2021). These gaps result in preventable morbidity and mortality. Understanding the predictors of poor maternal outcomes among women with HDP in PHCs is therefore essential to inform targeted interventions.
Justification: While tertiary hospital data are available, evidence from PHCs is lacking despite their central role in Nigeria’s maternal and child health policy (Salomon et al., 2019). Identifying health-system predictors of poor outcomes in PHCs can guide community-level interventions, where timely diagnosis and early management are most effective.
2.  METHODS AND MATERIALS
2.1 Study design and setting: This was a facility-based retrospective cross-sectional analytical study conducted in ten PHCs in Port Harcourt and Obio/Akpor Local Government Areas (LGAs) of Rivers State, Nigeria, for twelve months (January 2024 to December 2024). Rivers State is in the Niger Delta region, with a mix of urban, peri-urban, and rural populations. PHCs provide basic maternal emergency obstetric care and child health services but lack comprehensive emergency obstetric care.	Comment by ola Hussein: Added emergency obstetrical care	Comment by ola Hussein: Should be removed because the researcher not take neonatal outcomes in the study
2.2 Study population: All documented hypertensive disorders of pregnancy (HDP) (chronic hypertension, gestational hypertension, pre-eclampsia, or eclampsia) in the selected PHCs during the study period.

Inclusion criteria:
1. Case records of women diagnosed with HDP.
2. Records with complete clinical and outcome documentation.
Exclusion criteria:
1. Cases referred before commencement of treatment.	Comment by ola Hussein: Why excluded? Could be due to unavailability of drug for first aid in HDP which also consider as a challenge in river state 
2. Incomplete or missing records.
2.3 Sample size determination: 
First, the Cochran’s formula for a single proportion was used, and the result was adjusted for clustering (design effect) because records were drawn from ten PHCs. The sample size calculation is shown below:
1. Basic Cochran formula for single proportions:  
n = Z² × p(1–p) / e²
Where:
n = minimum sample size.
Z=Standard normal deviate (1.96 for a 95% confidence level).
p= Estimated proportion of the population with the attribute (0.167; 16.7% prevalence of HDP in the Niger Delta) (National Population Commission [NPC] & ICF, 2019).
e= margin of error (0.05).
n = (1.96² × 0.167 × 0.833) / 0.0025 ≈214.
2. Adjust for clustering (design effect (DEFF))	Comment by ola Hussein: Why?
Because records were sampled from 10 primary health centre clusters, adjustment was made for intra-cluster correlation using the formula:
DEFF=1+(m−1)ρ 
where:
m = average cluster size (records per PHC). 
ρ = intracluster correlation coefficient (ICC).
A conservative small ICC typical for facility-based binary outcomes was selected: ρ=0.0147, and m set at 36 (360/10), which was the planned records per PHC to be assessed.
So, DEFF=1+(36−1) ×0.0147=1+35×0.0147=1+0.5145=1.5145.
Apply DEFF to Cochran n using:
 nclustered ​​ = n0 ​x DEFF=214 x1.5145≈324.
3. Adjusting for 10% incomplete or missing records: 	Comment by ola Hussein: Why adjustment? 
The researcher mention that missing or incomplete records are excluded from the study
Final Sample size = 324/1-0.10 = 324/0.90 = 360. 
2.4 Modelling adequacy
With a final sample of 360 and using an observed poor outcome rate of about 35% (Adamu et al., 2012; Olusola et al., 2021), 126 women (0.35 x 360) were expected to have poor outcomes. The dataset has 8 predictors (e.g., age, parity, antenatal care visits, gestational age at booking, type of HDP, referral status, presence of complications, and socio-economic status). So, the estimated events per predictor (EPV)= 126/8 =15.75≈15.8, meeting common EPV recommendations and supporting robust multivariable logistic regression.
2.5 Sampling technique: A multistage sampling was used to select PHCs and case files. In the first stage, the two urban LGAs were selected. The second stage involved the random selection of 5 PHCs from the list of functioning PHCs provided by each local government health authority through balloting. Then, proportionate allocation was applied based on caseload per facility. Finally, systematic sampling was used to select every eligible 3rd case file in each PHC until 36 files per PHC were selected.	Comment by ola Hussein: Multistage or clustering? If you choose randomly by systemic sampling not all the member in the cluster so it is considered as multistage sampling technique
2.6 Data collection tools and variables: A structured paper case report form (CRF) was used. It comprised: 
a. Sociodemographics (age, marital status, education, occupation, socio-economic proxy),
b. Obstetric history (parity, antenatal clinic (ANC) attendance, booking status, gestational age),
c. Clinical features at presentation (Blood pressure, proteinuria, symptoms, diagnosis such as gestational hypertension, pre-eclampsia, eclampsia),
d. Time intervals (onset of symptoms to presentation, time to referral, time to anticonvulsant/antihypertensive therapy),
e. Facility-level variables (PHC staffing level at time of presentation, availability of magnesium sulphate (MgSO4), antihypertensives, oxygen, referral linkage),
f. Maternal outcomes (favourable versus poor as defined below), and neonatal outcomes.	Comment by ola Hussein: How the researcher assesses it, and the information of socio-economic proxy (such as housing type “owned/rented”, crowding index, household assets). Are these information present in records?	Comment by ola Hussein: Not analyzed (in results)	Comment by ola Hussein: Researcher not take the neonatal outcomes. If not taken in consideration should remove the neonatal outcomes statement 
Outcome definition:
1. Poor maternal outcome: composite endpoint including any of: maternal death; admission to intensive care/critical care; eclampsia with complications (e.g., stroke), acute renal failure; Hemolysis (destruction of red blood cells), Elevated Liver enzymes (indicating liver damage or dysfunction), Low Platelet count (leading to problems with blood clotting) (HELLP) syndrome; postpartum hysterectomy for maternal complication; need for blood transfusion for obstetric complication.
2. Favourable outcome: recovery without the above severe morbidities at time of discharge (or 42 days postpartum).	Comment by ola Hussein: Should mention preeclampsia and it’s definition
Eclampsia =preeclampsia +fit

2.7 Data quality, validity & reliability
1. Training: Data collectors (midwives/nurses) were trained on CRF, BP measurement (validated cuffs), proteinuria testing (dipstick protocol) and data entry.
2. Pretest: CRF was pretested on 20 records from a non-study PHC to refine wording, timing and record fields.
3. Inter-rater reliability ensured data accuracy. 10% of extracted records were double abstracted by a second independent abstractor; Cohen’s kappa was computed for categorical variables and intra-class correlation for continuous variables. A kappa ≥0.70 was considered acceptable.	Comment by ola Hussein: Not included in the study, right?
4. Internal consistency: Cronbach’s alpha (α) was computed, and poorly fitting items were removed if α < 0.70.
5. Data validation: Double data entry was done by two data entry clerks to reduce entry errors. Range checks, logic checks and duplicate removal during entry were done. Outliers were validated with source documents.
2.8 Data management and storage:
[bookmark: _Hlk209123540]1. Electronic entry: data were entered into password-protected Statistical Product and Service Solution (SPSS) Version 27 (Armonk, NY: IBM Corporation). Data was backed up in an external drive made available only to the principal investigator.
2. De-identification: personal identifiers were removed; unique study IDs were used. 	Comment by ola Hussein: Do the researcher mean ethical approval? It should be mentioned as separately not in the methodology and should mention if he takes consent even verbal consent from participants
2.9 Statistical analysis
a. Software: SPSS version 27 was used for data analysis.
[bookmark: _Hlk208231524]b. Normality tests: Shapiro–Wilk was applied for continuous variables.
c. Multicollinearity: Variance Inflation Factor (VIF < 2.5 acceptable).
d. Goodness-of-fit: Hosmer–Lemeshow test. Also, model discrimination was done using the area under the receiver operating characteristic (AUROC) curve. 
e. Analysis: Descriptive data were presented as frequencies, proportions, means, and standard deviations. Binary logistic regression and multivariate logistic regression estimated predictors of poor outcomes (death, stroke, renal failure, etc). Statistical significance was determined at p < 0.05.
3. RESULTS 
3.1 Sociodemographic characteristics 
The mean age of respondents was 30.3 ± 5.9 years, with many (262, 72.8%) of women aged 20–34 years. The majority 216 (60.0%), were multiparous (parity 1–3), while 250 (69.4%) were booked for antenatal care, and the mean gestational age at presentation was 35.0 ± 4.0 weeks (Table 1).
Table 1: Sociodemographic characteristics of women with hypertensive disorders of pregnancy in PHCs, Rivers State 
	Variable
	     Frequency 
	                                            Percentage (%)

	Age (years)
	           N= 360
	

	<20
	                 18
	                                                        5.0

	20–34
	               262
	                                                       72.8

	≥35
	                 80
	                                                       22.2

	Mean ± SD
	            30.3 ± 5.9
	                                                          —

	Parity
	
	

	0
	                 65
	                                                        18.0

	1–3
	                216
	                                                         60.0

	≥4
	                 79
	                                                         22.0

	Booking status	Comment by ola Hussein: What’s mean by booking status? Mean only first visit only
	
	

	Booked
	                250
	                                                          69.4

	Unbooked
	                110
	                                                          30.6

	Gestational age (weeks)
	
	

	<34
	                  86
	                                                           23.9

	≥34
	                274
	                                                           76.1

	Mean ± SD
	              35.0 ± 4.0                                
	                                                            —


3.2 Distribution of hypertensive disorders of pregnancy. 
Pre-eclampsia 137 (38.0%) was the most common HDP subtype, followed by eclampsia 79 (21.9%) and severe eclampsia 43 (12.0%). Gestational hypertension accounted for 72 (20.0%), while chronic hypertension was the least common, 29 (8.1%) (Table 2).
Table 2: Distribution of hypertensive disorders of pregnancy among women in PHCs, Rivers State 	Comment by ola Hussein: The study lack of graphs or charts
	HDP Subtype
	                       Frequency                   
	(N=360)                Percentage  (%)

	Gestational hypertension
	                                  72
	                                         20.0

	Pre-eclampsia
	                                137
	                                         38.0

	Eclampsia
	                                  79
	                                         21.9

	Severe eclampsia	Comment by ola Hussein: ??? There is no standard clinical entity called “severe eclampsia.
	                                  43
	                                         12.0

	Chronic hypertension
	                                  29
	                                           8.1


3.3 Predictors of poor maternal outcomes
3.3.1 Binary logistic regression 
In crude analysis, significant predictors of poor outcomes were pre-eclampsia, eclampsia, unbooked status, presentation delay >24 hours (hrs), referral delay >6 hours, and non-use of magnesium sulphate. Maternal age ≥35 years was marginally significant, while parity ≥4 showed no association (Table 3).
Table 3: Binary logistic regression: crude odds ratio (COR)    (N=360)
	Predictor
	COR
	                    95% CI
	                           p-value

	Pre-eclampsia 
	 6.78
	                          3.84 – 11.96
	                            <0.001

	Eclampsia
	3.11
	                          1.83 – 5.29
	                            <0.001

	Unbooked status
	3.42
	                          2.00 – 5.85
	                            <0.001

	Presentation delay >24 hrs
	3.75
	                          2.22 – 6.33
	                            <0.001

	Referral delay >6 hrs
	3.07
	                          1.69 – 5.57
	                            <0.001

	Non-administration of MgSO₄
	3.06
	                          1.76 – 5.33
	                             <0.001

	Age ≥35 years
	1.72
	                          1.03 – 2.87
	                               0.037

	Parity ≥4
	1.30
	                          0.78 – 2.18
	                                0.313


[bookmark: _Hlk208332668]3.3.2 Multivariate logistic regression 
After adjustment, pre-eclampsia, eclampsia, being unbooked, delayed presentation, referral delay >6 hours, and non-administration of magnesium sulphate remained independently associated with higher odds of poor maternal outcomes. Age ≥35 and high parity were not significant after adjustment (Table 4).
Table 4: Multivariable logistic regression: adjusted odds ratio (AOR) (N=360)
	Predictor
	  AOR
	             95% CI
	                                          p-value

	Pre-eclampsia 
	   5.21
	           2.44 – 11.12
	                                           <0.001

	Eclampsia
	   2.38
	           1.22 – 4.65
	                                              0.011

	Unbooked status
	   2.96
	           1.56 – 5.62
	                                              0.001

	Presentation delay >24 hrs
	   3.12
	           1.68 – 5.80
	                                            <0.001

	Referral delay >6 hrs 
	   2.34
	           1.15 – 4.77
	                                              0.019

	Non-administration of MgSO₄
	   2.98
	           1.55 – 5.73
	                                              0.001

	Age ≥35 years
	   1.28
	           0.71 – 2.31
	                                              0.413

	Parity ≥4
	   1.12
	           0.64 – 1.94
	                                              0.688


3.4 Model Diagnostics: 
[bookmark: _Hlk208592344]Normality testing: This was performed using the Shapiro–Wilk test to examine the distribution of continuous variables. Maternal age (W = 0.98, p = 0.07) and gestational age at presentation (W = 0.99, p = 0.12) were normally distributed. As such, parametric summaries (mean ± SD) were reported.
Multicollinearity: Variance inflation factors (VIFs) were calculated for all predictors included in the regression model. All VIF values were < 2.0 (range: 1.08–1.74), indicating the absence of multicollinearity and independence of the predictors.
Goodness of fit: The multivariable logistic regression model demonstrated good calibration. The Hosmer–Lemeshow test yielded χ² = 5.20, p = 0.74, confirming that the predicted probabilities were not significantly different from observed outcomes.
3.5 Discrimination ability 
[bookmark: _Hlk208592465]The ROC curve shows the discrimination ability of the multivariable logistic regression model predicting poor maternal outcomes among women with hypertensive disorders of pregnancy (N = 360). The model incorporated predictors: pre-eclampsia, eclampsia, unbooked status, presentation delay >24 hrs, referral delay >6 hrs, non-administration of magnesium sulphate, maternal age ≥35 years, and parity ≥4. The area under the ROC curve (AUC) was 0.82, indicating the model's excellent discriminative ability in distinguishing between women who experienced poor maternal outcomes and those who did not. The curve rises rapidly at low false-positive rates, indicating reasonable sensitivity at moderate specificity, a desirable trait for a clinical prediction model to identify high-risk patients at the PHC level. (AUC range: 0.5 = no discrimination; 0.7–0.8 = acceptable; 0.8–0.9 = excellent). 
[image: A graph of a positive rate

AI-generated content may be incorrect.] 
Figure 1. Receiver Operating Characteristic (ROC) Curve for the Multivariable Logistic Model
3.6 Operating characteristics at selected cut-offs 
To further illustrate the predictive performance of the model, sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) were calculated at different probability cut-offs. At a cut-off of 0.30, the model achieved high sensitivity (86.5%) but lower specificity (61.2%), indicating better identification of women at risk but more false positives. At a stricter threshold of 0.70, specificity improved markedly (92.1%) at the expense of sensitivity (50.0%). A balanced trade-off was observed at the 0.50 threshold (sensitivity 69.8%, specificity 81.4%).
Table 5. Operating characteristics of the multivariable logistic regression model predicting poor maternal outcomes (n = 360)
	Cut-off probability	Comment by ola Hussein: Very interesting, good job
	Sensitivity (%)
	Specificity (%)
	PPV (%)
	NPV (%)

	0.30
	86.5
	61.2
	58.9
	87.5

	0.40
	78.6
	72.3
	64.1
	84.7

	0.50
	69.8
	81.4
	70.7
	80.8

	0.60
	61.9
	87.5
	76.2
	77.5

	0.70
	50.0
	92.1
	81.5
	71.2


Legend: Sensitivity = proportion of poor maternal outcomes correctly identified; Specificity = proportion of good outcomes correctly identified; PPV = probability that predicted poor outcomes were correct; NPV = probability that predicted good outcomes were correct.
4. DISCUSSION	Comment by ola Hussein: Discussion very short need more results discussion and comparison with other studies
This study demonstrated a high burden of poor maternal outcomes (35.0%) among women with hypertensive disorders of pregnancy (HDP) in PHCs in Rivers State. The prevalence is higher than some Nigerian tertiary hospital studies that reported 25-30% (Habte et al., 2024; Olamijulo et al., 2022), reflecting possible delays and under-resourced PHCs.
Pre-eclampsia was the strongest predictor, increasing the odds of poor outcomes more than fivefold, consistent with national and regional reports (Kokori et al., 2024; Olusola et al., 2021; Ope et al., 2025). Eclampsia also remained a significant predictor, corroborating findings from Ethiopia (Godana et al., 2023) and Nigeria (Oluwatola et al., 2025; WHO, 2021; WHO, 2018c).
Health-system factors, notably unbooked status, presentation delay, and referral delay, significantly increased the risk of poor outcomes (WHO, 2018a, 2018b, 2018c, 2018d). These findings align with reports from other studies in Nigeria highlighting the "three delays model" in maternal health (Abadapo et al., 2016; Adedokun et al., 2023; Radovich et al., 2021; WHO, 2018a). The protective effect of magnesium sulphate use is well documented (Banke-Thomas et al., 2016; WHO, 2021), and its non-administration in the study significantly predicted poor outcomes, underscoring the need for consistent availability in PHCs.
[bookmark: _Hlk214287744]The non-significance of age ≥35 and parity ≥4 after adjustment suggested that clinical severity and health-system delays outweigh demographic factors in predicting outcomes (Abadapo et al., 2016; WHO, 2018a). Importantly, the regression diagnostics in this study strengthened confidence in the findings: continuous variables (maternal age and gestational age) were normally distributed (Shapiro-Wilk p> 0.05), no evidence of multicollinearity was observed (VIF < 2), and the final model showed good calibration (Hosmer- Lemeshow χ² = 5.20, p = 0.74) with excellent discriminative ability (AUC = 0.82). These statistical assurances confirmed the robustness of the predictors identified.	Comment by ola Hussein: It is related to Discussion of results or to the results? Where the comparison with other study results?
The cut-off analysis further provided practical thresholds for PHC-level decision-making. A probability cut-off of 0.30 prioritises sensitivity (86.5%), allowing more high-risk women to be detected early, though with more false positives. Conversely, a stricter cut-off of 0.70 maximises specificity (92.1%) but misses nearly half of true cases. A balanced approach at 0.50 (sensitivity 69.8%, specificity 81.4%) may serve as the most pragmatic threshold for PHC use. These findings suggest that predictive models can support clinical judgment in resource-limited settings by assisting early referral and treatment (Adedokun et al., 2023; Oluwatola et al., 2025; Salomon et al., 2019).
Strength:
This study provides rare evidence from PHCs in Rivers State using cluster-adjusted sample size and robust multivariate regression analysis.
Limitations:
1. Retrospective design is prone to incomplete documentation and missing data. This was mitigated via double data abstraction and transparent reporting of missingness, but some residual bias cannot be excluded.
2. Causality cannot be inferred as it was a cross-sectional study, and neonatal outcomes were not assessed.	Comment by ola Hussein: Why mention neonatal out comes in the methodology if the research not taken in consideration in the study
3. Urban facility-level selection may limit generalizability beyond urban settings.
4. The composite outcome may group events of differing clinical severity.
5. Some predictors (e.g., socio-economic status, exact transport times) may not be reliably documented in records.
Contributions to knowledge: 
1. Provides evidence on predictors of poor outcomes among women with HDP at the PHC level, which is a less studied level of care compared with secondary and tertiary hospitals.
2. Highlights the importance of early presentation, ANC booking, and efficient referral systems.
3. Suggests areas for health system strengthening, including MgSO₄ use and referral pathways.
4. Demonstrates the feasibility of EPV-guided sample size planning for predictive modelling using retrospective records in low-resource settings.
5. CONCLUSION 
Poor maternal outcomes among women with HDP in Rivers State PHCs were strongly associated with eclampsia, severe pre-eclampsia, unbooked status, delayed presentation, referral delays, and non-use of magnesium sulphate. The regression model demonstrated good calibration (Hosmer-Lemeshow χ² = 5.20, p = 0.74) and excellent discrimination (AUC = 0.82). Importantly, the balanced probability threshold of 0.50 may serve as a practical decision-support tool for PHC providers, offering an optimal trade-off between sensitivity and specificity in identifying high-risk women.
6. RECOMMENDATIONS
1. Strengthen PHC readiness through staff training, blood pressure monitoring, and magnesium sulphate availability 
2. Improve antenatal booking and community sensitisation to encourage early ANC attendance.
3. Establish functional referral networks with transport support to reduce delays.
4. Conduct prospective studies, including neonatal outcomes for a comprehensive assessment.
5. Improve health information systems to support surveillance and audit.	Comment by ola Hussein: Look like similar to the next point
6. State health authorities should monitor PHC readiness with periodic audits and supportive supervision.
7. INNOVATIONS OF THE STUDY
1. Epidemiological Approach to HDP Outcomes:
The study applied a robust epidemiological framework to examine predictors and outcomes of hypertensive disorders of pregnancy, offering a comprehensive analysis rarely used in similar Nigerian studies.
2. Identification of Strong Predictors of Poor Maternal Outcomes:
The research isolated key independent predictors—such as hypertension, late ANC booking, and presence of complications—using multivariable logistic regression. This provides actionable targets for improving clinical management.
3. Local Evidence on Maternal and Perinatal Morbidity Patterns:
The study contributed updated epidemiological data on morbidity and mortality associated with HDP, addressing the scarcity of recent empirical evidence from Rivers State, Nigeria.
4. [bookmark: _Hlk219363346]Assessment of ANC Utilisation and Timing:
By assessing the timing of first antenatal contact and its relationship with maternal outcomes, the study gave new insight into operational gaps within the maternal care pathway.	Comment by ola Hussein: utilization
5. Integration of Multiple HDP Categories:
The study distinguished between pre-eclampsia, eclampsia, gestational hypertension, and chronic hypertension, offering a more nuanced analysis of risk patterns across HDP subtypes.
8. FUTURE STUDIES
To build on the findings of this study, several important areas need further exploration.
1. Following women through pregnancy: Future research should follow women in their communities from the start of pregnancy to delivery. This will give a clearer picture of how hypertensive disorders of pregnancy develop and affect outcomes, especially outside tertiary hospitals.
2. Strengthening primary health centres: Studies should look closely at how well PHCs are prepared to manage these conditions. This includes whether essential drugs like magnesium sulphate are available, if staff have the right skills, and whether referral pathways are reliable.
3. Testing new solutions: There is a need for trials that test practical interventions, such as empowering community health workers, using digital blood pressure monitors, or introducing mobile health platforms for regular follow-up. These could make early detection and management easier for women in hard-to-reach areas.
4. Listening to women and families: Qualitative research that captures women’s experiences, cultural beliefs, and barriers to antenatal care will help ensure that interventions are not only evidence-based but also acceptable and sustainable in local communities.
5. Developing predictive tools: Future studies should work on creating and testing simple, reliable tools that health workers can use to quickly identify women at high risk of poor outcomes.
6. Learning across regions: Comparative studies across different parts of Nigeria could highlight regional differences and guide tailored strategies that fit the unique challenges of each area.
7. Balancing health and cost: Finally, future research should also explore the cost-effectiveness of interventions so that policymakers can make informed decisions on how to use limited resources most effectively.
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