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Abstract

Preeclampsia accounts for 10-14% of maternal deaths globally and the
prevention is faced with the difficulty of identifying risk factors, as well
as the limitations of emergency management. This study aims to
investigate the literature on community-based management in the
identification of risk factors, detection, and emergency management of
preeclampsia. This study was conducted using the Arksey & O'Malley
framework, while the data were sourced from 621 articles obtained
through PubMed, Cochrane, Ebsco, Wiley online library, ProQuest, and
Science Direct with 14 articles included in the analysis. Inclusion
criteria include articles with experimental design, case-control, cohort,
cross-sectional, qualitative study, and mixed-method studies, on the
identification of risk factors, detection, and management of emergency
preeclampsia in the community. Meanwhile, exclusion criteria include
non-English articles, reviews, commentaries, and protocols. The article
review was carried out by 2 reviewers, extracted according to the data
map, and presented in a narrative. The implementation of community-
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INTRODUCTION

Maternal and child mortality is still a priority issue for low-middle countries. One of the World

Health Organization (WHO) agendas in the Sustainability Development Goals (SDGs) sets a target
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of reducing maternal mortality to less than 70 by 2030 (Abraha et al., 2019). However, this target is
still far from being achieved. Most maternal deaths occur due to complications during pregnancy and
childbirth that can actually be prevented with good handling and treatment before, during, and after
the delivery process. However, the lack of expert staff and resources causes the referral system not to
function properly, so emergency cases are not handled. As many as 75% of pregnhancy complications
are caused by bleeding, preeclampsia, infection, complications during childbirth, and unsafe abortion
(WHO, 2019).

Preeclampsia is a syndrome characterized by increased blood pressure and proteinuria with or
without pathological edema that occurs after 20 weeks of gestation which can develop into
dysfunction of various organ systems (Fox et al., 2019; Meazaw et al., 2020). Preeclampsia is the
second leading cause of maternal death with a prevalence of 10% after postpartum hemorrhage
(Black, E, Robert, n.d.). The World Health Organization (WHO) estimates that more than 14% of
maternal deaths globally are caused by hypertensive disorders of pregnancy, and >95% occur in low-
and middle-income countries (Ekawati et al., 2020; P von Dadelszen et al., 2007). Risk assessment is
an important step before diagnosing preeclampsia (Bartsch et al., 2016; Belay & Wudad, 2019). Mild
to moderate preeclampsia often does not cause symptoms but can develop into serious complications
for the mother and fetus (R A Salam et al., 2015). This condition is very well managed at the tertiary
and specialist levels. Emergency preeclampsia management protocols using MgSO4 can be easily
obtained so that mothers with preeclampsia will not develop more serious complications. However,
at the community level, preeclampsia often ends in complications and is too late in treatment (Bellad
et al., 2020). Challenges such as the absence of clear guidelines in determining risk and referral
standards, the inability to detect and treat the condition in an emergency, distance, and high costs
overall increase maternal mortality rates (Amosse et al., 2021; Raghavan et al., 2016). In addition, in
low-middle countries, emergency assistance with MgSO4 cannot be given immediately due to
limited supplies and limited resources. The availability of effective interventions in various health
facilities does not guarantee a decrease in maternal mortality because 50% of cases of eclampsia

seizures occur before the mother can reach a health facility (Thobbi & Amwar, 2017).

Community-based preeclampsia management emphasizes collaboration with village cadres and
midwives as competent human resources to reach wider services at the community level. This can
increase access to services and strengthen the health system (Kirk, 2020; Shobo et al., 2020). Cadres
are trained to recognize high-risk pregnancy factors and monitor the health of pregnant women by
reporting complaints experienced during pregnancy. The Scoping Review aims to identify and
explain community-based management of preeclampsia in identifying risk factors, detection, and

emergency management.
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MATERIALS AND METHODS

The Scoping Review method refers to the Arksey & O'Malley framework with stages 1) identifying
study questions, 2) identifying relevant studies, 3) selecting studies, 4) mapping data, 5) compiling,
concluding, and reporting data (Arksey & O’Malley, 2005; Peters et al., 2015).

Data Sources And Data Retrieval Strategies

The data were sourced from studies conducted between 2000 and 2020. In 2002, a maternal
program was launched to achieve the Sustainable Development Goals (Meazaw et al., 2020). The
621 articles included 9 electronic literature articles from PubMed, Cochrane 2, Science Direct 249,
Willey online library 51, springer 103, ProQuest 106, and Ebsco 101. The keywords used were
MESH and/or Text Word terminology. The article identification process began with the
appropriate keywords, and then a filtering process was carried out by removing inappropriate
articles based on titles, duplications, and abstracts. From the articles collected, namely 67 per title,
there were 5 duplications. After reviewing the abstract, 25 were left behind, with 6 of them being
reviews, comments, and protocols. Eligibility criteria were carried out by screening from the full
text and 19 articles were obtained. A total of 5 did not meet the established criteria, leaving only
14 to be identified and presented in the Scoping Review.

Table 1: Search Strategy

Category Parameter
Population Pregnancy[MesH] OR Pregnant women[MeSH]
Intervention (Guideline*[tw] OR management[tw]) AND community[tw]

"Risk Factor*"[MeSH] OR (Detection[tw] OR "early

Diagnosis"[MeSH])

AND emergencies[MeSH] OR emergencies[tw] OR emergency[tw] AND
Outcome Pre-Eclampsia[MeSH] OR Preeclapmsia[tw]

Data Selection

The inclusion criteria were articles that used quantitative studies such as trial design, case-control,
cohort, cross-sectional, qualitative studies, and mixed methods. The population was pregnant
women with predetermined interventions, namely community-based management or guidelines,
and the result is the detection or increased risk and emergency of preeclampsia. Meanwhile, the
exclusion criteria included articles that were not in English and those in the form of reviews,

comments, and protocols.
Creating Data Maps/Extracting Data

Two independent reviewers assessed the results based on predetermined inclusion criteria,
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including filtering titles, abstracts, and full text. A third reviewer is taken when there is a dispute
between the 2 individuals. Data extraction was arranged in a map table containing the author's
name, year of publication, type of study, intervention explaining the mechanism implemented, and
results including detection and treatment, as well as univariate outcomes such as percentage,

multivariate odds ratio, and relative risk.
Compilation, Conclusion, And Report

Data synthesis was done by compiling the extracted data in a narrative summary table based on a
data map. Data were extracted manually, and the report was prepared as a narrative using the
thematic pattern of community-based management of preeclampsia, the detection/increased risk,
and the emergency of preeclampsia and its treatment.

Ethical Approval

This study has received approval from the Research Ethics Committee, Faculty of Medicine,
Universitas Sebelas Maret 57/UN27.06.11/KEP/EC/2022. The application for informed consent,
part of ethical eligibility, has undergone a review process from the ethics committee.

RESULT AND DISCUSSION
Result

Article Characteristics

The analysis consisted of 14 articles, namely 4 qualitative, 3 cross-sectional, 1 retrospective, 3
Mixed Methods, and 3 RCT studies. The locations described in the article are India 4 studies, Nigeria
2, Pakistan 3, Mozambieq 2, Bangladesh 1, Madagascar 1, and DRC 1 study. The scope of
management discussion or guidelines for handling Preeclampsia includes 5 national guidelines, 2
feasibility study articles, 6 community-based management, and 1 report on the implementation.

Table 1: Data map of Author, country, type of study, intervention, risk and emergency of
Preeclampsia, study results
Author, Year, Study

. Intervention/comparison Results
Country design

J.O.  Sotunsa, Qualitativ Qualitative studies Part of CHW's knowledge of emergency
2016, Nigeria estudies the CLIP RCT detection and treatment is adequate,
(Sotunsa et al., namely by measuring blood
2016) pressure, the presence of symptoms

of headache, oedema, and lack of

sleep, but is not confident in giving

MgSO4 when an emergency occurs.
Umesh Qualitativ. NRHM in India ANM has the ability to measure
Charanthimath, e studies  implements the policy of blood pressure. Community
2018, India administering MgSO4 by representatives support ANM can
(Charanthimath ANM and ASHA in provide MgSO4 and referral efforts
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Author, Year,

Study

Country design Intervention/comparison Results
etal., 2018) preeclampsia
emergencies.
Dalau Mukadi Cross National DRC policy The guidline can mention the risk of
Nkamba, 2020, sectional guidelines on the use of prim parous preeclampsia, multiple
Kinshasa, MgSO4 by PHC and pregnancies, previous history of
Democratik hospitals. Comparison is preeclampsia, autoimmune diseases,
Republik of secondary and tertiary family history of preeclampsia,
Congo (Nkamba health services. diabetes, chronic hypertension, and
et al., 2020) history of chronic kidney failure.
Overall, health workers were able to
diagnose  severe  preeclampsia
91.4% but only 43.9% gave MgSO4
Mruntunjaya Cluster Clustered Detection of preeclampsia with
B.Bellad, 2020, Randomiz implementations of CLIP POM indicated that the emergency
India (Bellad et ed with comparisons accept is identified when the miniPIERS
al., 2020) Controlle regular implementations. score is >  25%,  severe
d trial CHW training in preeclampsia. Immediate referral <
measuring blood 4 hours. There was no difference in
pressure, proteinuria, the main  outcome  (female
PIERS, and antenatal morbidity and mortality) OR
contact for application to  (95%CI) 0.92 (0.74.1.15), women
pregnant women. Trained with CLIP contacts> 8 times had
nurses/midwives are less neonatal mortality OR 0.19
allowed to  provide (0.1,0.35)
Methyldopa and MgSO4
therapy.
Helena Boene, Mixed- CLIP program Detection of preeclampsia includes
2016, Method preparation.  Secondary blood pressure, proteinuria,
Mozambieq data in the form of headache, oedema, vaginal
(Boene et al., training, reports, and bleeding, no foetal movement,
2016) guides as a database of lower abdominal pain, fever,
knowledge and skill convulsions, and weight loss.
s of CHW against Among the 93% of CHW who
preeclampsia. recognize pregnancy complications,
only 41% can describe at least 1
danger sign, in the case of
preeclampsia, CHW directly
referred, 90% CHW could not
measure  blood pressure, and
proteinuria, 14% dared to give
methyldopa and 5% injections to
pregnant women.
Esperanca Cluster CHW was provided with Diagnosis of preeclampsia with
Sevene, 2020, Randomiz 15 days of training in POM indicated the need of
Mozambieq ed triage, transportation, and recommendations for referral and
(Sevene et al., Controlle medication, and training anti-hypertensive measures. There
2020) d trial in blood pressure was a 20% reduction in the general

measurement techniques,
using the CLIP device
(PIERS), and basic
communication

impact on maternal, foetal, and
new-born  mortality.  Maternal,
foetal, and new-born mortality rates
aOR are 1.31. 95%Cl 0.70-2.48. In
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Author, Year, Study

Country design Intervention/comparison Results
techniques and antenatal the intervention group, mothers who
contact by CHW. had contacts > 8 times had a smaller
impact on maternal morbidity, aOR
0.79 (95% CI 0.63.0.99; p=0.041
Sana  Sheikh, Mixed- The feasibility test of the The provider correctly mentions the
2016, Pakistan Method implementation of CLIP signs and symptoms, complications
(Sheikh et al., Study by CHW and facility- of preeclampsia include antepartum
2016) based services (doctors) bleeding, prematurity, brain
by providing haemorrhage, decreased  foetal
interventions  both in  movement, stunted foetal growth,
screening and triage of and refers to a tertiary health
pregnant women for the facility. MgSO4 is not
risk of preeclampsia and recommended in primary and
administering oral secondary health facilities
antihypertensive and
MgSO4
Anna Williams, Retrospec Analysis of the After the intervention, all facilities
2019, tive preeclampsia  situation had MgSO4, guidelines for
Bangladesh record after the CLIP program. preeclampsia/eclampsia screening,
(Williams et al., review Competency-based 65% of mothers received 1 ANC,
2019) training was adopted and 18% > 3 times. Blood pressure
from the central program and proteinuria examinations were
for the regency for 2 performed in 90% of ANC visits,
days. Monitoring and 283 women were identified as
evaluation are carried out preeclampsia/eclampsia, and 53%
every month at the were given MgSO4. 94% of
selected facility Women with eclampsia were
referred to CEmONC facilities.
Olukolade Mixed- VHW was given training There is a decrease of the
George Shobo, Method in  measuring  blood prevalence of pregnancy from 1.5%
2020, Nigeria pressure for 2 weeks and (95% ClI, 1.3-1.7) at the first visit to
(Shobo et al., then implemented for 0.8% (95%, 0.6-1) at the second
2020) pregnant women with an visit. VHW can measure the blood
intervention duration of 6 pressure of pregnant women using a
months. The first visit semi-automatic device,
started in the first 4
months and the second
visit from the second
month to the last
intervention.
Umesh Qualitativ  Existing national program Most do not understand the causes
Ramadurg, e Studies interventions in India. of preeclampsia. Many think that
2016, India the cause of preeclampsia is stress,
(Ramadurg et seizures, and fear. CHW knows that
al., 2016) MgSO4 is for handling
emergencies, but no one provides
MgSO4 in handling
Rehana A. Explorato The national program 72% of LHW recognize the danger
Salam, 2016, ry applies community-based signs of preeclampsia, 9% have a
Pakistan qualitativ  treatment of blood pressure measuring device,
(Rehana A. estudies  preeclampsia. LHW was 4% have a proteinuria meter, and

Salam et al.,

allowed to diagnose the

34% can measure blood pressure,
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Author, Year, Study

Country design Intervention/comparison Results
2016) danger signs of complications are referred.
preeclampsia and gave
MgSO4.
Rahat N, Cluster The intervention package Stratification of preeclampsia using
Qureshi, 2020, RCT includes meetings with POM, while action by giving
Pakistan community leaders, Methyldopa and referring. There
(Qureshi et al., antenatal contacts, and was no significant difference
2020) home visits by cadres for between maternal mortality in the
screening with intervention and control cluster aOR
miniPIERS and mHealth 1.08(0.69, 1.71:0.77) and morbidity
application and aOR 1.12(0.57,2.16:0.77). The
monitoring number of visits affects the impact.
Visits 4-7 times (p=0.015), >8 times
p<0.01
Ania Salem, Cross- PANDA's health program Approximately 99.2% of pregnant
2018, sectional  contains a guide to the women carried out ANC, 70.8%
Madagaskar danger signs of received information on danger
(Salem et al., pregnancy compared to signs at the beginning of the ANC
2018) no similar program. meeting and 60.8% were carried out
by cadres. 55.4% of the red flag
actions referred to the hospital.
Krishnamurthy,  Cross- National guideline  Approximately 78.5% (95% CI
2014, Karnataka sectional  program that already 74.6-82.1) of providers correctly
India (Jayanna exists in primary care diagnosed severe preeclampsia, and
etal., 2014) compared to secondary only 46% (95%Cl 41.8-50.9)
and private services. recommended MgSO4,  other

treatments were given intravenous

fluids, antihypertensives,
anticonvulsants, oxygen and
referrals

NRHM: The National Rural Health Mission; CHW: Community Health Worker; VHW: Village
Health Worker; ANM: Auxiliary Nurse midwives; ASHA: Accredited Social Health Activist

Community-Based Management Of Preeclampsia

Preeclampsia management in the form of 5 national guidelines from India and Pakistan shows that 2

through PHC at the

secondary/tertiary/private services are the comparator (Jayanna et al., 2014; Nkamba et al., 2020).

of them are ongoing interventions community level while
Meanwhile, the remaining 3 are feasibility studies for preparing community-based interventions
(Charanthimath et al., 2018; Ramadurg et al., 2016; Rehana A. Salam et al., 2016). All of these
articles allow providers and CHW/VHW to recognize the danger signs of preeclampsia and
recommend MgSO4. Community-based management begins with assessing knowledge and skills in
diagnosing and treating Preeclampsia through interviews and FGDs (Boene et al., 2016; Sheikh et
al., 2016; Sotunsa et al., 2016). The training is carried out for 2-15 days with a curriculum on how to
measure blood pressure, recognize risk factors, and detect preeclampsia through miniPIERS or POM,

communication techniques, administration of MgSO4 in handling emergencies, and antenatal contact
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by CHW according to WHO recommendations (Bellad et al., 2020; Qureshi et al., 2020; Sevene et
al., 2020; Shobo et al., 2020) with monitoring every 1 month.

Detection/Diagnosis/Risk Factors, Emergency Preeclampsia And Its Management

A total of 5 articles on national guidelines from India and Pakistan explained that 72%-78.5% of
cadres recognized the danger signs of preeclampsia (Jayanna et al., 2014; Rehana A. Salam et al.,
2016) but only 34% were able to measure blood pressure and 9% had measuring devices (Rehana A.
Salam et al., 2016). Although most cadres have good knowledge about the diagnosis and danger
signs, only 2 out of 5 articles (40%) achieved recommendations for MgSO4 administration ranging
from 43.9%-46% @3 while 3 out of 5 articles (60%) do not give MgSO4 and recommend referral
(Charanthimath et al., 2018; Ramadurg et al., 2016; Rehana A. Salam et al., 2016).

Two community-based management feasibility studies conducted in Pakistan and Mozambique
showed that 90% of health providers could measure blood pressure, but only 41% recognized the
danger signs of preeclampsia. Moreover, there was a lack of knowledge in explaining the causes of
preeclampsia, and only 14% gave Methyldopa (Boene et al., 2016), while only doctors recommended
MgSO4 (Sheikh et al., 2016).

Six articles on the implementation of community-based preeclampsia management programs from
India, Madagascar, Nigeria, and Pakistan reported that 99.2% of pregnant women underwent ANC,
70.8% received information about the danger signs of pregnancy since the first meeting, and cadres
provided 60.8% of the information (Salem et al., 2018). Furthermore, 99.9% of cadres were able to
measure blood pressure, 98.4% measured proteinuria, and 96.8% recommended Methyldopa to treat
emergencies (Qureshi et al., 2020; Shobo et al., 2020). Although there was no significant difference
in the impact of maternal mortality as demonstrated by aOR 1.31, 95%CI 0.70-2.48 (Sevene et al.,
2020), OR (95%Cl) 0.92 (0.74,1.15) (Bellad et al., 2020), aOR 1.08 (0.69, 1.71: 0.77) (Qureshi et
al., 2020) but all articles mentioned that contact with cadres or health workers > 8 times will reduce
the risk of mortality, as well as maternal and child morbidity (Bellad et al., 2020; Qureshi et al.,
2020; Sevene et al., 2020).

Field reports on the implementation of community-based management showed that before the
program, only 3 women detected preeclampsia and 2 with eclampsia. After the program was
implemented, 283 were detected with preeclampsia/eclampsia, 90% of pregnant women received
blood pressure and proteinuria checks during ANC, 53% recommended MgS04, 94% of eclamptic
women were referred to obstetric emergency services, 80% delivered vaginally leading to 97% live
birth (Williams et al., 2019).
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Discussion

Preeclampsia detection can be done through blood pressure measurement or simple urine protein
examination that can be done at the community level. Cadres can monitor pregnant women whose
diastolic examination results reach > 80 mmHg or urine protein examination results are +1. Pregnant
women who have experienced preeclampsia before, have a family history and have chronic diseases
such as Kkidney failure and diabetes mellitus are also risk factors for preeclampsia. Detection of
preeclampsia emergencies is characterized by systolic blood pressure > 160 mmHg or diastolic > 110
mmHg, pregnant women experience visual disturbances, severe abdominal pain, nausea, and
vomiting, and the fetus does not move (Chawla et al., 2020). Emergency management of
preeclampsia in the community is prioritized on screening accuracy so that pregnant women do not
experience delays in being referred to secondary or tertiary health services. The development of
preeclampsia can be prevented if detected early. However, at the community level, the lack of
uniformity in screening, diagnosis, and treatment guidelines is a major problem in preeclampsia
policy (Gudu & Sripad, 2020). MgSO4 administration may be effective in preventing preeclampsia
emergencies, but in low-middle countries, it is constrained by inadequate supplies, resources,
transportation, and security (Toledo-jaldin et al., 2020). Low-dose aspirin administration is an
alternative at the first level of health services to prevent the development of preeclampsia for
pregnant women at risk (Atallah et al., 2017). The development of pregnancy complications due to
preeclampsia at the community level is related to delays in triage, namely late identification of who
to help, delays in referral, delays in obtaining transportation to health services, and ineffective
treatment (Payne et al., 2014). The biggest cause of morbidity and mortality related to preeclampsia
is caused by poorly trained cadres who cannot detect and are late in triaging. Community-based
healthcare management is a breakthrough offered to low-middle countries (Adepoju et al., 2021).
Community-based management of preeclampsia uses an approach to empowering cadres in the
community. The task-sharing method between midwives and cadres is used to reach a wider area.
Cadres are trained to measure blood pressure, and urine protein, read interpretation of results,
motivate the implementation of ANC, and make referrals for the effectiveness of screening programs
in the community (RHIhub, 2021) The miniPIERS (Preeclampsia Integrated Estimate of Risk) is a
guideline set at the community level to predict adverse preeclampsia. Likewise, PIERS on the Move
(POM) utilizes mHealth to facilitate cadres in carrying out detection. However, at the community
level, standardization of guidelines is still difficult to implement due to differences in provider
understanding (Payne et al., 2014). CHWs play an important role in this program because they are
resources that have unique characteristics with similarities in ethnicity, language, culture,
socioeconomic status, and life experiences with patients, making it easier for them to blend in with

the wider community (Alwy Al-beity et al., 2020; Ndwiga et al., 2018). They also bridge the
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limitations of facilities and health professionals in providing quality health services (Macuécua et al.,
2019). Geographically, the presence of cadres is beneficial, especially in dealing with remote areas
or those that are geographically difficult to reach (Charanthimath et al., 2018). Cadres can conduct
home visits to pregnant women and record the results of monitoring the health of pregnant women to
be reported to midwives (Nishimwe & Mchunu, 2022). In low-middle countries with low literacy
rates, cadres are needed to accompany mothers and provide education to prevent high-risk
pregnancies and motivate pregnant women to comply with Antenatal care (Tavananezhad et al.,
2022). ANC and PNC are maternal morbidity factors where the number of ANC visits reduces the
negative impact on mothers(Tura et al., 2020; Widyaningsih et al., 2017). Distance, cost, and socio-
culture are obstacles to the effectiveness and efficiency of ANC and PNC; therefore, community-
based management of preeclampsia provides solutions through contact or home visits by trained
cadres under the supervision of midwives or nurses (Peter von Dadelszen et al., 2020). At the
community level, visits by community health cadres (CHWSs) are carried out every 4 weeks or <28
weeks of pregnancy, 2 weeks or 28-35 weeks of pregnancy, weekly> 36 weeks, <24 hours after
delivery, on the day of delivery, and 3, 7, 14 weeks postpartum (Qureshi et al., 2020). Community-
based management of preeclampsia prioritizes training of community health cadres in conducting
screening, utilizing blood pressure measurement technology that can be done at home, primary and
clinical services, and emergency management (Peter von Dadelszen et al., 2020). Reporting the
development of pregnant women's health, consultation, and coordination with providers can be done
using social media such as WhatsApp. Midwives, as the main providers of pregnant women in
villages, must continuously improve their knowledge and skills about high-risk pregnancy screening

to be transferred to cadres as a task-sharing with midwives

Although community-based preeclampsia management is a prospective program, this program has
obstacles, including the need for funds to pay cadres and the unclear career path of cadres which may
hinder the retention of cadre duties (Munguambe et al., 2016). The benefits of this study are that it
describes the implementation of community-based preeclampsia management, both in existing
primary program services and trials in the community and field studies after the program is
implemented, to obtain comprehensive community-based preeclampsia management results.
Meanwhile, the weakness is that it does not specifically explain the management of secondary and

tertiary preeclampsia, so that it cannot describe the gap in management standards.

CONCLUSION

Community-based management of Preeclampsia is effective in identifying risk factors, detecting or
diagnosing danger signs, and managing emergencies. Through the collaboration of cadres and

midwives as supervisors, they provide solutions to the limitations of human resources in a wider
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range of services, the inaccessibility of health facilities due to distance and cost, and the accuracy of
action when complications occur. Refresher training and training needs to be conducted periodically
to maintain the quality of detection and treatment capabilities and government policies to support

strengthening the community-based health service system.
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