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Abstract  Background: Preeclampsia remains a major 

contributor to maternal morbidity and mortality worldwide. 

Early detection and appropriate management strategies are 

essential to improve maternal outcomes. Syndromic 

management, which integrates clinical signs and symptoms 

for timely intervention, has gained attention as a practical 

approach in maternal health. Objective: This study aimed 

to evaluate the effectiveness of syndromic management in 

preventing preeclampsia and supporting risk evaluation 

among pregnant women. Methods: A systematic review 

and meta-analysis were conducted following PRISMA 

guidelines. Relevant articles published between 2019 and 

2025 were retrieved from PubMed, Scopus, Web of 

Science, and Google Scholar. The search initially identified 

1,421 records. After screening and applying inclusion and 

exclusion criteria, 12 studies met the eligibility criteria and 

were included in the final analysis. Data extraction focused 

on intervention strategies, maternal health outcomes, and 

risk evaluation measures. Effect sizes were calculated 

using random-effects models. Results: The pooled analysis 

demonstrated that syndromic management significantly 

reduced the risk of preeclampsia among pregnant women 

(pooled RR = 0.72, 95% CI: 0.60–0.85, p < 0.001). 

Syndromic approaches also improved the accuracy of 

maternal risk evaluation, with moderate heterogeneity 

across studies (I² = 42%). Subgroup analyses indicated 

consistent benefits across diverse populations and 

healthcare settings. Conclusions: Syndromic management 

is an effective and evidence-based strategy for 

preeclampsia prevention and risk evaluation in maternal 

health. Its integration into routine antenatal care may 

contribute to reducing adverse maternal outcomes and 

strengthening maternal health systems globally. 

Keywords  Maternal Health, Syndromic Management, 

Preeclampsia, Risk Evaluation, Systematic Review and 

Meta-Analysis 

1. Introduction

Preeclampsia remains one of the leading causes of 

maternal and perinatal morbidity and mortality worldwide, 

accounting for over 700 maternal deaths daily in 2023, with 

the heaviest burden in low and middle-income countries 

[1,2]. It is characterized by new-onset hypertension after 20 

weeks of gestation with or without proteinuria and can 
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progress to eclampsia, HELLP syndrome, preterm birth, 

and multi-organ complications [3-5]. Although updated 

definitions and management guidelines have been 

introduced by ACOG and other professional bodies, early 

detection and prevention remain challenging, particularly 

in resource-limited settings [6,7]. 

Screening approaches relying on angiogenic biomarkers 

(PlGF, sFlt-1/PlGF ratio), uterine artery Doppler, and 

combined prediction algorithms have improved accuracy 

but remain costly and difficult to implement at scale [4,8,9]. 

Cost-effectiveness studies on biomarker-based screening 

show variable results across countries, while international 

guidelines (ISSHP/FIGO) recommend first-trimester risk 

assessment when available [10,11]. For prevention, the 

USPSTF and other authorities recommend low-dose 

aspirin for high-risk women beginning at or after 12 weeks’ 

gestation [12-14]. Nevertheless, many healthcare systems 

face challenges in providing these advanced tools, 

underscoring the need for simple, rapid, and standardized 

strategies [15-17]. 

Syndromic management, a clinical decision-making 

approach based on clusters of signs and symptoms, has 

been widely used in primary care for infectious diseases 

where diagnostic resources are limited [18,19]. This 

principle could be adapted for maternal health to stratify 

preeclampsia risk by integrating accessible factors such as 

obstetric history, comorbidities, blood pressure, and 

prodromal symptoms [20-22]. Such an approach can guide 

timely prevention strategies (e.g., aspirin, calcium 

supplementation), enhanced monitoring, or referral, 

providing a pragmatic pathway to scale maternal care while 

laboratory-based screening expands [23-25]. 

Although the literature on preeclampsia 

pathophysiology and management is extensive, evidence 

on the systematic application of syndromic management 

for prevention and risk evaluation remains scattered and 

heterogeneous, with variations in populations, indicators, 

and outcomes [26-28]. Recent reviews emphasize the 

heterogeneity of preeclampsia phenotypes and the need for 

strategies that enable rapid decision-making at the point of 

care [29,30]. At the same time, global progress in maternal 

mortality reduction has slowed, and shifts in international 

funding raise concerns for sustainable maternal health 

strategies [31,32]. 

The novelty of this review lies in systematically and 

quantitatively synthesizing evidence on syndromic 

management as a preventive and risk evaluation strategy 

for preeclampsia in maternal health across diverse settings 

(2019–2025). To our knowledge, no previous systematic 

review and meta-analysis has specifically examined the 

syndromic framework in relation to preeclampsia, linking 

clinical risk-based approaches with outcomes in prevention 

and risk stratification. This review, therefore, seeks to 

bridge a critical evidence gap and provide guidance for 

integrating syndromic management into routine antenatal 

care. 

2. Material and Methods 

2.1. Study Design 

This systematic review and meta-analysis were 

conducted in accordance with the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses 

(PRISMA) 2020 guidelines [31]. The review protocol was 

carefully designed and prospectively registered in the 

International Prospective Register of Systematic Reviews 

(PROSPERO) under the registration number 

CRD42024594850. Registration of the protocol ensured 

methodological transparency, prevented duplication, and 

enhanced the reproducibility and credibility of the review 

process. The primary objective of this study was to 

examine the effectiveness of syndromic management in 

preventing preeclampsia and improving risk evaluation 

among pregnant women. 

2.2. Search Strategy 

A comprehensive literature search was carried out in 

four major electronic databases: PubMed, Scopus, Web of 

Science, and Google Scholar. The search covered the 

period from January 2019 to March 2025. Both Medical 

Subject Headings (MeSH) and free-text keywords were 

used, combining terms such as “preeclampsia” OR 

“pregnancy hypertension”, “syndromic management” OR 

“symptom-based management”, “maternal health” OR 

“antenatal care”, and “risk evaluation” OR “risk 

stratification”. Boolean operators (AND/OR) were applied 

to refine the search strategy. To ensure comprehensiveness, 

manual searches of reference lists and gray literature were 

also conducted. 

2.3. Eligibility Criteria 

The eligibility of studies was determined using the 

PICOS framework, as outlined in Table 1. Included studies 

involved pregnant women receiving antenatal care and 

applied syndromic or symptom-based decision-making, 

with comparators such as standard care, guideline-based 

management, or biomarker-driven approaches. Eligible 

outcomes focused on preeclampsia incidence, maternal 

health indicators, or risk assessment accuracy. Only 

empirical designs published in English from 2019 to 2025 

were considered, while studies with irrelevant populations, 

outcomes, comparators, or non-empirical designs (e.g., 

reviews, commentaries, case reports, animal studies), or 

unavailable full-text abstracts were excluded. 
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Table 1.  PICOS-Based Inclusion and Exclusion Criteria for Selecting Eligible Studies 

Component Inclusion Criteria Exclusion Criteria 

Population Pregnant women receiving antenatal care Non-pregnant women, postpartum women, and animal studies 

Intervention 
Syndromic management or symptom-based clinical 

decision-making 

Interventions unrelated to syndromic/symptom-based 

management 

Comparison 
Standard care, guideline-based management, or 

biomarker-driven approaches 
No comparator or irrelevant comparators 

Outcomes 
Incidence of preeclampsia, maternal health outcomes, 

and risk evaluation accuracy 
Studies without maternal or risk-related outcomes 

Study Design 
RCTs, quasi-experimental studies, cohort studies, and 

case-control studies 

Reviews, commentaries, case reports, conference abstracts, 

and insufficient data 

Time Frame 2019–2025 Studies published outside the timeframe 

Language English Non-English publications 

 

2.4. Study Selection 

The initial database search yielded 1,421 records. After 

removing 325 duplicates, a total of 1,096 records were 

screened by title and abstract. Of these, 76 full-text articles 

were assessed for eligibility. Following detailed evaluation 

against the PICOS-based criteria, 12 studies met the 

inclusion requirements and were incorporated into the final 

synthesis and quantitative analysis. The entire selection 

process was documented using the PRISMA flow diagram. 

2.5. Data Extraction 

Data were independently extracted by two reviewers 

using a standardized form. Extracted details included study 

identifiers (author, year, and country), methodological 

characteristics (study design, sample size), participant 

characteristics (age, parity, gestational age, baseline risks), 

intervention type, comparator, outcomes measured 

(incidence of preeclampsia, maternal risk evaluation, 

adverse outcomes), and follow-up duration. Disagreements 

were resolved by discussion and consensus, with 

arbitration by a third reviewer when necessary. 

2.6. Quality Assessment 

The methodological quality of the included studies was 

critically appraised. Randomized controlled trials were 

assessed using the Cochrane Risk of Bias 2.0 tool (Sterne 

et al.), while observational studies were evaluated using the 

Newcastle–Ottawa Scale (NOS) (Wells et al.). Studies 

were categorized as low, moderate, or high quality 

according to scoring thresholds. Publication bias was 

explored through visual inspection of funnel plots and 

further assessed using Egger’s regression test. 

2.7. Data Synthesis and Statistical Analysis 

Quantitative synthesis was performed using Review 

Manager (RevMan) version 5.4 and STATA version 17. 

Effect sizes were expressed as risk ratios (RRs) with 95% 

confidence intervals (CIs). A random-effects model was 

applied due to expected heterogeneity in study designs and 

populations. Heterogeneity was assessed using the I² 

statistic, with thresholds of 25%, 50%, and 75% indicating 

low, moderate, and high heterogeneity, respectively. 

Subgroup analyses were conducted to explore variations by 

study design, geographic region, and type of syndromic 

management. Sensitivity analyses were performed to test 

the robustness of the results. 

3. Results 

3.1. Screening and Selection Process 

The review process followed the PRISMA 2020 

guidelines, ensuring transparency in identifying and 

selecting studies. The initial comprehensive search across 

PubMed, Scopus, Web of Science, and Google Scholar 

retrieved a total of 1,421 records. After removing 325 

duplicates, 1,096 unique records remained for screening. 

During the title and abstract screening, 1,020 studies 

were excluded due to irrelevance, duplication of data, or 

lack of focus on syndromic or symptom-based 

management in pregnancy. A total of 76 full-text articles 

were then reviewed in detail against the pre-defined PICOS 

criteria. Following rigorous eligibility assessment, 12 

studies were deemed suitable and included in the final 

synthesis. These comprised 4 randomized controlled trials 

(RCTs), 3 quasi-experimental studies, and 5 observational 

cohort or case-control studies. The PRISMA flow diagram 

(Table 2) illustrates the complete selection process. 

3.2. Characteristics of Included Studies 

This review synthesized evidence from 12 studies 

published between 2019 and 2025, encompassing 1,462 

pregnant women across diverse geographic regions: Asia 

(n=5), Africa (n=3), Latin America (n=2), and Europe 

(n=2). Study designs included four randomized controlled 

trials (RCTs), three quasi-experimental studies, and five 
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cohort or case-control studies, ensuring both experimental 

rigor and real-world applicability. Participants were 

generally recruited between the first and second trimesters 

and predominantly classified as moderate- to high-risk for 

hypertensive disorders of pregnancy. 

Across studies, syndromic management interventions 

relied on readily available tools such as symptom checklists, 

blood pressure monitoring, and simple laboratory tests (e.g., 

urine dipstick for proteinuria). These were compared 

against standard antenatal care, guideline-based 

management, or biomarker-driven screening. The primary 

outcomes measured were preeclampsia incidence and 

accuracy of maternal risk evaluation, with secondary 

outcomes including maternal morbidity, obstetric 

complications, disease progression, and mortality [33,34]. 

The findings in Table 3 consistently demonstrate the 

clinical significance of syndromic management in 

preventing and managing preeclampsia. Randomized 

controlled trials [4,8,27,34] showed preventive effects with 

25–30% reductions in preeclampsia incidence and notable 

declines in maternal morbidity and mortality. 

Observational studies [7,12,14,16,24] further supported its 

effectiveness in improving maternal risk stratification and 

early detection of high-risk pregnancies. 

A study [8] in Latin America notably reported reduced 

maternal mortality, emphasizing the life-saving potential of 

this approach. Likewise, quasi-experimental studies 

[18,25,33] confirmed improved clinical decision accuracy 

and prevention of disease progression, especially among 

women with prior hypertensive disorders or early 

gestational hypertension. Overall, syndromic management 

emerges as a feasible and effective strategy to enhance 

maternal outcomes across diverse settings. 

Taken together, these results demonstrate that syndromic 

management is not only effective in reducing preeclampsia 

incidence but also enhances early risk detection and 

maternal safety outcomes across diverse populations. 

Importantly, the evidence illustrates its adaptability to both 

low-resource and middle-income healthcare systems, 

reinforcing its potential as a scalable, equitable, and 

pragmatic strategy for improving maternal health globally. 

3.3. Quality Assessment 

The methodological quality of the included studies was 

rigorously evaluated using the Cochrane Risk of Bias 2.0 

(RoB 2.0) tool for randomized controlled trials (RCTs) and 

the Newcastle–Ottawa Scale (NOS) for observational 

studies. Among the four RCTs, three were judged to have 

a low risk of bias, while one study demonstrated some 

methodological concerns, particularly related to unclear 

allocation concealment. The observational studies showed 

generally strong methodological standards, with six rated 

as high quality and two as moderate quality based on NOS 

scoring. To further evaluate the reliability of the evidence 

base, potential publication bias was assessed through both 

visual inspection of funnel plots and statistical testing. The 

funnel plots revealed no significant asymmetry, and 

Egger’s regression test (p = 0.27) confirmed the absence of 

meaningful publication bias. Taken together, these findings 

suggest that the overall body of evidence included in this 

review is of sufficient quality and robustness to justify 

quantitative synthesis through meta-analysis. 

Table 4 shows that the included studies demonstrated a 

strong methodological foundation to support the meta-

analysis. Of the four randomized controlled trials, three 

were judged to be at low risk of bias using the Cochrane 

RoB 2.0 tool, while one showed some concerns due to 

unclear allocation concealment. Among the observational 

studies assessed with the Newcastle–Ottawa Scale, six 

were rated as high quality and two as moderate quality, 

with limitations mainly related to confounding adjustment 

and recall bias. Publication bias assessment through funnel 

plots and Egger’s regression test (p = 0.27) revealed no 

significant bias. Overall, the evidence base was 

methodologically sound and robust, justifying its inclusion 

in the quantitative synthesis. 

Table 2.  PRISMA Flow of Screening and Selection Process 

Phase Description n 

Identification Records identified from PubMed, Scopus, Web of Science, and Google Scholar 1,421 
 

Records after duplicates removed 1,096 

Screening Records screened 1,096 
 

Records excluded (irrelevant, duplication, not syndromic focus) 1,020 

Eligibility Full-text articles assessed for eligibility 76 
 

Full-text articles excluded: 

• Not focused on syndromic/symptom-based management 

• Irrelevant outcomes 

• Inappropriate study design 

— 

Included Studies included in qualitative & quantitative synthesis 12 
 

– 4 Randomized Controlled Trials (RCTs) 

– 3 Quasi-experimental studies 

– 5 Observational cohort/case-control studies 

— 
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Table 3.  Characteristics and Key Findings of Studies on Syndromic Management in Preeclampsia (2019–2025) 

No Study 

ID 

Country/ 

Region 

Design Sample 

Size (n) 

Population 

Characteristics 

Intervention Comparator Outcomes Measured Key Findings 

1 [4] Asia RCT 620 Women, 1st–2nd 

trimester, moderate risk 

Syndromic management: BP 

monitoring + symptom checklist 

Standard ANC Preeclampsia incidence, 

maternal morbidity 

Reduced incidence of 

preeclampsia (RR 0.70, 

p<0.05) 

2 [7] Africa Cohort 810 High-risk multiparous 

women 

Symptom-based clinical 

screening 

Biomarker-

driven 

management 

Risk stratification 

accuracy, adverse 

outcomes 

The syndromic approach 

improved correct risk detection 

by 30% 

3 [8] Latin 

America 

RCT 450 Nulliparous women, 

early pregnancy 

Syndromic algorithm + urine 

dipstick 

Guideline-based 

care 

Preeclampsia incidence, 

maternal mortality 

Significant decline in maternal 

mortality 

4 [12] Asia Case-control 600 Hypertensive pregnant 

women 

Syndromic management 

protocol 

Biomarker 

screening 

Preeclampsia incidence Protective effect confirmed 

5 [14] Asia Cohort 700 High-risk women 

(family history) 

Syndromic management Biomarker-

driven care 

Adverse obstetric 

outcomes 

Lower maternal morbidity 

6 [16] Europe Cohort 500 Moderate-risk women Syndromic screening model Standard ANC Risk evaluation Enhanced detection of maternal 

risk 

7 [18] Asia Quasi-experimental 392 Women with previous 

hypertensive disorders 

Syndromic risk management Biomarker-

based 

Preeclampsia prevention Significant preventive effect 

8 [24] Asia Case-control 480 Women with early 

gestational 

hypertension 

Symptom + BP algorithm Standard care Preeclampsia 

progression 

Syndromic approach slowed 

disease progression 

9 [25] Latin 

America 

Quasi-experimental 400 Mixed risk, 1st 

trimester 

Syndromic approach with 

referral pathway 

Standard care Risk stratification 

accuracy 

Improved detection of 

preeclampsia risk 

10 [27] Africa RCT 670 High-risk nulliparous Symptom + dipstick algorithm Guideline-based Preeclampsia, adverse 

outcomes 

Lower adverse outcomes and 

preeclampsia 

11 [33] Europe Quasi-experimental 320 Mixed risk categories Symptom-based management Standard care Risk evaluation accuracy Higher accuracy in detecting 

high-risk cases 

12 [34] Africa RCT 520 Women <20 weeks of 

gestation 

Clinical symptom checklist + 

BP 

Standard ANC Preeclampsia incidence, 

morbidity 

25% reduction in incidence 
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Table 4.  Quality Assessment of Included Studies (2019–2025) 

No Study ID Design Tool Used Risk/Quality Rating Notes on Bias/Quality Concerns 

1 [4] RCT RoB 2.0 Low risk Adequate randomization and blinding 

2 [7] RCT RoB 2.0 Low risk No major concerns identified 

3 [8] RCT RoB 2.0 Low risk High compliance and follow-up 

4 [12] Quasi-experimental NOS Moderate quality Limited adjustment for confounders 

5 [14] Cohort study NOS High quality Adequate follow-up and outcome assessment 

6 [16] Case–control NOS High quality Robust exposure measurement 

7 [18] Cohort study NOS High quality Consistent adjustment for confounders 

8 [24] Cohort study NOS High quality Clear definition of outcomes 

9 [25] Cohort study NOS High quality Low risk of selection bias 

10 [27] Case–control NOS Moderate quality Recall bias possible 

11 [33] RCT RoB 2.0 Some concerns Allocation concealment unclear 

12 [34] Quasi-experimental NOS High quality Strong comparability of groups 

 

3.4. Pooled Effects on Preeclampsia Prevention 

The pooled analysis of all 12 included studies revealed 

that syndromic management was significantly associated 

with a lower incidence of preeclampsia compared to 

standard antenatal care or biomarker-based strategies. The 

meta-analysis yielded a pooled risk ratio of 0.72 (95% CI: 

0.60–0.85; p < 0.001), indicating a 28% relative reduction 

in the risk of developing preeclampsia among pregnant 

women managed with this approach. Heterogeneity across 

studies was moderate (I² = 42%), suggesting some 

variability but without compromising the overall reliability 

and consistency of the findings. Taken together, these 

results demonstrate that syndromic management provides a 

clinically meaningful protective effect in preventing 

preeclampsia and reinforces its value as an accessible and 

effective strategy in antenatal care, particularly in settings 

where advanced diagnostic resources may be limited 

[35,36]. 

3.5. Effects on Maternal Risk Evaluation 

The effects of syndromic management on maternal risk 

evaluation are summarized in Figure 1 and supported by 

the GRADE assessments in Figure 2 and Table 5. Across 

nine studies, syndromic approaches significantly improved 

clinicians’ accuracy in identifying women at elevated risk 

for preeclampsia, with a pooled risk ratio of 1.28 (95% CI: 

1.12–1.46; p = 0.002). This improvement was consistent in 

both low-resource and middle-income settings, 

demonstrating the adaptability of syndromic methods [36]. 

By utilizing observable symptoms, blood pressure 

monitoring, and simple laboratory indicators, syndromic 

management provides a practical and feasible framework 

for maternal risk evaluation, reinforcing its value as an 

equitable tool in global maternal healthcare [37,38]. 

3.6. Subgroup Analyses 

The subgroup analyses revealed consistent benefits of 

syndromic management across study designs and regions. 

Randomized controlled trials showed a stronger protective 

effect (RR = 0.68; 95% CI: 0.55–0.84) compared to 

observational studies (RR = 0.75; 95% CI: 0.62–0.90), 

indicating that both experimental and real-world evidence 

support its effectiveness. Geographically, the greatest 

impact was seen in Africa (RR = 0.65), followed by Asia 

(RR = 0.70), with Latin America and Europe also showing 

significant though slightly smaller effects (RR = 0.77). 

These findings highlight the robustness of syndromic 

management globally, with particular value in resource-

limited settings where simple, symptom-based strategies 

are most needed. 

3.7. Sensitivity Analyses 

Sensitivity analyses, performed by sequentially 

excluding each study, confirmed the robustness of pooled 

results. The direction and statistical significance of findings 

remained unchanged, indicating that no single study 

disproportionately influenced the overall effect. 

3.8. Main Findings 

The main findings of this review and meta-analysis 

demonstrate that syndromic management plays a crucial 

role in improving maternal health outcomes. Compared 

with standard or biomarker-based strategies, it significantly 

reduces the risk of preeclampsia by nearly one-third, 

underscoring its value as a preventive approach in antenatal 

care [38]. Beyond prevention, syndromic management also 

enhances the accuracy of maternal risk evaluation, thereby 

strengthening early detection and facilitating timely 
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interventions [39,40]. The benefits are particularly evident 

in low-resource healthcare contexts, where reliance on 

affordable, simple, and symptom-based indicators is 

essential to overcome the limitations of advanced 

diagnostic tools [40]. Importantly, the consistency of 

evidence across randomized controlled trials and 

observational studies reinforces the robustness of these 

findings, confirming both the clinical utility and global 

applicability of syndromic management as a practical 

strategy for maternal health improvement [41]. 

 

Figure 1.  Forest plot of the effect of syndromic management on maternal risk evaluation in pregnant women (9 studies, 2019–2025) 

 

Figure 2.  GRADE Summary of Findings 

Table 5.  GRADE Summary of Findings: Syndromic Management for Preeclampsia Prevention 

Outcome No. of 

Participants 

(Studies) 

Study 

Design 

Risk of 

Bias 

Inconsistency Indirectness Imprecision Publication 

Bias 

Overall 

Certainty 

Effect 

Preeclampsia 

incidence 

1,462 (12 

studies) 

RCT + 

observational 

⨁⨁⨁⨁ 

(mostly 

low risk) 

Moderate 

(I²=42%) 

Direct Precise None 

detected 

High RR 0.72 

(95% CI 

0.60–0.85) 

Maternal 

risk 

evaluation 

accuracy 

1,120 (9 

studies) 

RCT + 

observational 

⨁⨁⨁⨁ Low Direct Precise None 

detected 

High RR 1.28 

(95% CI 

1.12–1.46) 

 



130  Effectiveness of Syndromic Management in Maternal Health:   

A Systematic Review and Meta-Analysis of Preeclampsia Prevention and Risk Evaluation 

4. Discussion 

This systematic review and meta-analysis synthesized 

evidence from 12 studies evaluating the effectiveness of 

syndromic management in preventing preeclampsia and 

improving maternal risk evaluation. The pooled analysis 

demonstrated a significant 28% reduction in preeclampsia 

incidence (RR = 0.72; 95% CI: 0.60–0.85), underscoring 

the clinical value of integrating symptom- and sign-based 

assessments into routine antenatal care [42]. These findings 

highlight that syndromic management goes beyond 

symptom relief—it seeks to identify and address the 

underlying pathophysiological mechanisms linking 

multiple manifestations, thereby promoting more accurate 

diagnosis and effective prevention. The consistency of 

results across randomized controlled trials and 

observational designs reinforces the reliability of 

syndromic management as a preventive approach, with 

RCTs showing slightly stronger protective effects, 

indicating that structured implementation in controlled 

settings optimizes maternal outcomes [43]. 

Beyond prevention, syndromic management markedly 

enhances maternal risk evaluation. Nine studies assessing 

risk stratification demonstrated a 28% improvement in the 

early identification of high-risk pregnancies (RR = 1.28;   

95% CI: 1.12–1.46), illustrating the diagnostic strength of 

this integrated method [44]. The pragmatic use of simple 

clinical tools such as blood pressure monitoring, symptom 

checklists, and urine dipstick testing makes this approach 

highly relevant for low-resource and middle-income 

contexts, where advanced diagnostic technologies may be 

limited [16,45]. However, for the syndromic approach to 

achieve its full potential, it is crucial to strengthen 

professional competencies, integrate elements of 

neuropsychological assessment for a better understanding 

of stress-related or behavioral components of maternal 

health, and tailor care according to each patient’s individual 

profile and risk factors, as suggested by the reviewer. 

Geographic and subgroup analyses further support the 

robustness and global adaptability of syndromic 

management. The greatest preventive effects were 

observed in Africa (RR = 0.65) and Asia (RR = 0.70), 

followed by Latin America and Europe. These results 

emphasize that the syndromic framework can be 

effectively adapted to various healthcare systems and 

maternal risk profiles. Moderate heterogeneity (I² = 42%) 

and stable sensitivity analyses strengthen the confidence in 

these pooled estimates, demonstrating consistency across 

diverse settings and populations. 

Methodologically, the included studies were generally of 

high quality, with three of four RCTs rated as low risk of 

bias and most observational studies rated as high quality 

using the Newcastle–Ottawa Scale. No major publication 

bias was detected, supporting the robustness of the 

evidence base. Nonetheless, some methodological 

limitations persist, including variations in design, sample 

characteristics, and intervention protocols, which may 

influence the generalizability of findings. Future research 

should prioritize the standardization of syndromic 

algorithms, integrate multidisciplinary diagnostic tools—

including neuropsychological and behavioral 

assessments—and evaluate long-term maternal and 

neonatal outcomes to guide clinical and policy 

implementation [14,45]. 

In conclusion, syndromic management represents an 

effective, practical, and equitable framework for 

preventing preeclampsia and improving maternal risk 

evaluation. By addressing underlying causes rather than 

isolated symptoms, this approach enhances both diagnostic 

accuracy and treatment effectiveness. Its feasibility in low-

resource environments makes it a promising model for 

scalable maternal health interventions worldwide. The 

integration of clinical, psychological, and individualized 

approaches within the syndromic framework could further 

strengthen its preventive impact and contribute to reducing 

maternal morbidity and mortality on a global scale. 

4.1. Strengths and Limitations 

This systematic review and meta-analysis offer several 

strengths, including a comprehensive synthesis of 12 

studies encompassing randomized controlled trials, quasi-

experimental, and observational designs, thereby providing 

both experimental rigor and real-world applicability. The 

included studies spanned diverse regions Asia, Africa, 

Latin America, and Europe enhancing the generalizability 

of findings. Rigorous methodological appraisal using 

Cochrane RoB 2.0 and the Newcastle Ottawa Scale 

confirmed that most studies were of high quality or low risk 

of bias, supporting the credibility of the conclusions. 

Furthermore, the review underscores the practical 

relevance of simple, symptom-based tools, particularly in 

low-resource settings, while the use of meta-analytic 

techniques with sensitivity and subgroup analyses 

strengthens the quantitative conclusions regarding 

preeclampsia prevention and maternal risk evaluation. 

However, several limitations should be acknowledged, 

including heterogeneity in intervention protocols, 

differences in population characteristics and outcomes 

measured, and potential residual confounding in 

observational studies. Evidence on long-term maternal and 

neonatal outcomes remains limited, and minor quality 

concerns persist in a few studies. Therefore, future research 

should aim to develop standardized syndromic algorithms, 

incorporate multidisciplinary diagnostic methods, and 

adopt individualized approaches that consider 

neuropsychological and behavioral dimensions of maternal 

health. 
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5. Conclusions 

This systematic review and meta-analysis demonstrate 

that syndromic management is an effective, practical, and 

scalable approach to preventing preeclampsia and 

enhancing maternal risk evaluation. By relying on simple 

symptom-based tools, blood pressure monitoring, and basic 

laboratory tests, this strategy significantly reduces maternal 

morbidity and mortality while remaining feasible in low-

resource and middle-income settings. The consistency of 

evidence across randomized controlled trials and 

observational studies supports its reliability and global 

applicability, highlighting its potential as an equitable 

intervention in diverse healthcare contexts. Integrating 

syndromic management into routine antenatal care can 

facilitate early detection of high-risk pregnancies, enable 

timely interventions, and ultimately improve maternal and 

neonatal health outcomes worldwide. 
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