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Abstract

Background: Pre-eclampsia is a significant public health concern worldwide that is responsible for
severe maternal and neonatal morbidity and mortality. This study determined pre-eclampsia's
prevalence, predictors, and management among pregnant women attending antenatal clinics in
Zanzibar.

Methodology: This was a cross-sectional study involving 138 pregnant women attending antenatal
clinics randomly selected from all levels of healthcare facilities in Zanzibar. A protein-in urine test
and blood pressure measurement were performed to diagnose pre-eclampsia, and the patient’s
case files were reviewed to assess pre-eclampsia management. The Chi-square test and logistic
regression models determined the association between variables. The adjusted odds ratio and a 95%
confidence interval were reported, and the significance level was set at 5%.

Results: The prevalence of pre-eclampsia was 20(14.25%), and it was predicted by a family history of
pre-eclampsia (adjusted odds ratio=5.7, 95% confidence interval: 1.34-24.7), a previous history of pre-
eclampsia (adjusted odds ratio =12.9, 95% confidence interval: 2.5-55.6), and current medication use
(adjusted odds ratio =19.3, 95% confidence interval 3.9-95.6). A slight majority of mild pre-eclampsia
cases were properly managed 7(53.8%), while only 9(29.50%) of severe pre-eclampsia cases were
adequately managed. The proportion of cases of severe pre-eclampsia that were managed correctly
was higher among cases admitted to national referral hospitals (68.5%) compared to those admitted
to district hospitals (22.8%) and health centres (10.83%) (p < 0.002). However, for mild pre-eclampsia,
there was no statistically significant difference in its management between facility levels (p>0.05).

Conclusion: The prevalence of pre-eclampsia among pregnant women attending antenatal clinics is
high. The possible risk factors for pre-eclampsia are having a family history of pre-eclampsia, having
a previous history of pre-eclampsia, and current medication use. The standard guidelines for the
management of pre-eclampsia are not followed, and severe pre-eclampsia is mostly mismanaged at
lower-level healthcare facilities. The findings are relevant to identifying high-risk pregnancies,
improving maternal health care delivery, and saving lives.
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Introduction

Pre-eclampsia is a major public health concern that causes severe maternal and neonatal morbidity
and mortality and contributes significantly to fetal prematurity (Kuklina et al., 2009). Pre-eclampsia is
a hypertensive disorder of pregnancy that occurs after the 20" week of gestation. High blood pressure
readings of at least 140 mmHg systolic and 90 mmHg diastolic measured 4-6 hours apart, accompanied
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by proteinuria of at least +1 mg on dipstick or at least 300 mg per 24 hours, or with signs of liver
dysfunction, thrombocytopenia, pulmonary oedema, new onset of kidney dysfunction, or new onset
of cerebral or visual disturbance (WHO, 2011). Eclampsia is when a woman with pre-eclampsia has a
new onset of grand mal seizures (ACOG, 2002).

Pre-eclampsia affects about 2-8% of pregnancies globally, and it is associated with 10-15% of
direct maternal deaths and up to 25% of stillbirths and newborn deaths (Say et al., 2014; WHO, 2017).
The prevalence of pre-eclampsia in developed countries ranges from 2.2% to 6% (Fingar et al., 2006),
while in developing countries, the prevalence is higher, ranging from 1.8 to 16.7% (Belay & Wudad, 2019;
Otieno, 2012; Raghuraman et al., 2014; Wandabwa et al., 2010). In northern Tanzania, the prevalence
of pre-eclampsia is 4.2% (Frank et al., 2020) and in Zanzibar (a united part of Tanzania), the prevalence
among prenatal women is 9% (Tufton & Patel, 2011) and that of severe pre-eclampsia among postnatal
women is 26.3% (Machano & Joho, 2020). The high prevalence of pre-eclampsia is reflected in the
number of deaths and complications associated with it.

Tanzania has a maternal mortality rate of 556 per 100,000 live births, (Herklots et al., 2017;
MoHCDGEC, 2016) with eclampsia-related complications accounting for 18.9% (Makuwani et al., 2020).
And in Zanzibar, maternal mortality is 155 per 100,000 live births (MoHASW?Z, 2018) and severe pre-
eclampsia contributes to 25.8% of maternal morbidity and 21.8% of maternal mortality (Herklots et al.,
2017).

Predictors of pre-eclampsia have been reported in many studies, and they include obesity, null
parity, urinary tract infection, family history of pre-eclampsia, history of pre-eclampsia from a previous
pregnancy, history of hypertension, occupation as a housewife, fewer Antenatal Clinic (ANC) visits,
use of traditional medicine, multiple pregnancies, maternal age, anemia, pregnancy from a new
partner, family history of high blood pressure, diabetic prior conception, paternal age of over 45 years,
a pregnancy interval of more than 10 years, gestational age at presentation and pre-existing vascular
disease (Adeline et al., 2018; Grum et al., 2017; Kashanian & Baradaran, 2011; Machano & Joho, 2020;
Serrano et al., 2020). However, because women's social-cultural and lifestyle characteristics differ
across regions, the determinants of pre-eclampsia or eclampsia may vary. Considering the different
coastal-Islamic-based traditions in Zanzibar, which reflect differences in lifestyle, socioeconomic
status, cultural norms, and the seeking and provision of medical care, it is important to explore more
about the determinants of pre-eclampsia in Zanzibar.

Early diagnosis and management can help to reduce the dangers of pre-eclampsia and its
complications; the majority of deaths related to this condition are avoidable when care is given in good
time. In this regard, avoiding delays and "bottlenecks" that are currently occurring in diagnosis and
management is critical (Baker et al., 2015). The definitive treatment of pre-eclampsia or eclampsia is
delivery of the fetus based on the severity of pre-eclampsia, gestational age, and maternal and fetal
conditions (Sarsam et al., 2008). In contrast, conservative treatment includes blood pressure control
and seizure prevention. A management guideline has been developed (TMOH, 2013; 2017), and if
adhered to, it is expected to minimize pregnancy-related complications, minimize prematurity, and
promote maternal and infant survival. However, approximately half of the healthcare providers in
Dodoma, Dar es Salaam, and Zanzibar, Tanzania, reported inadequate knowledge of pre-eclampsia
and eclampsia management protocols (Joho et al., 2020; Maembe & Pembe, 2015; Seif & Rashid, 2022).

Unavailability of equipment and supplies, laboratory facilities, and medication required for the
management of pre-eclampsia, inadequate knowledge and skills among healthcare providers, and
non-adherence to the treatment guidelines are reported to fail to diagnose and provide proper
management of pre-eclampsia (Barua et al., 2011; Oguntunde et al., 2015). According to the Zanzibar
Ministry of Health Guidelines, the type of management of pre-eclampsia differs at different healthcare
facility levels based on the severity of the illness. Mild pre-eclampsia is treated in the primary health
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facilities, and the severe cases are referred to the next level of district hospital, regional hospital, and
national hospital (Goverment of Zanzibar, 2019).

Despite the government initiatives to address maternal and neonatal mortality and morbidity in
Zanzibar, including the implementation of Focused Antenatal Care Plus (FANC), sensitizing the
community on the effective utilization of Antenatal Care (ANC) services, birth preparedness, and
complications readiness, pre-eclampsia is still a significant problem that is associated with high
morbidity and mortality (Herklots et al., 2017). To the best of the author’s knowledge, only two studies
about pre-eclampsia and eclampsia were published in Zanzibar, with one focusing on severe eclampsia
only among postpartum women, (Machano & Joho, 2020) and the other focused on women at
prenatal but neither identified the associated factors nor described how pre-eclampsia is managed at
different healthcare facility levels. As a result, this study aimed to fill a knowledge gap about the
prevalence of pre-eclampsia, its associated factors, and management in Zanzibar. The findings of this
study will have a significant role in targeted interventions for overcoming the problems associated
with pre-eclampsia, which in turn will help to reduce the maternal morbidity and mortality associated
with pre-eclampsia.

Methods

This study employed an analytical cross-sectional study design and was conducted within healthcare
facilities in Zanzibar- a united part of Tanzania. The health delivery system in Zanzibar is organized into
three levels: primary, secondary, and tertiary. The primary level includes primary health care units
(PHCU), primary health care units plus (PHCU+), and primary health care centres or cottages (PHCC).
The secondary level includes district and regional hospitals, and the tertiary level includes national
referral hospital. According to the Zanzibar Ministry of Health, all facilities offering reproductive and
child health services are supposed to screen for pre-eclampsia. Women detected with signs of pre-
eclampsia in the PHCU and PHCU+ are sent to health centres, where they are given initial treatment
and then referred to hospitals for further investigations and management. Those with severe pre-
eclampsia are referred urgently to a hospital after receiving emergency treatment with
anticonvulsants, preferably magnesium sulphate and a selected antihypertensive (Government of
Zanzibar, 2019).

Study population

The study population consisted of all pregnant women attending ANC at all levels of healthcare
facilities in Zanzibar. The inclusion criteria were a gestational age of at least 20 weeks and consent to
participate in the study.

Sample size estimation Sampling procedure

The sample size was calculated by using the Cochran formula (Cochran, 1977), which is n=22P(1-P)/e?,
where: n = minimum sample size, Z score value = 1.96 for 95% confidence level, P = proportion of pre-
eclampsia in Zanzibar, which is 9% (Tufton & Patel, 2011), and e = the acceptable margin of error, which
is 5%. Therefore, this study's sample size was 138 pregnant women.

A census method was used to obtain all health centres (n=4), district hospitals (n=2), regional
hospitals (n=1) and national hospitals (n=1). At the same time, the PHCUs were selected using a
systematic random sampling in which the k™ interval of 3 was used, which was calculated using the
formula k' = N/n (lachan, 1982), whereby N is the sampling frame (total number of PHCUs) = 154, n is
the total number of PHCUs for this study = 46, which is 30% of the total number of PHCUs, (WHO,
2009). The number of pregnant women per selected healthcare facility level was calculated using the
formula ni = (Ni/Nt)*n (Pandey & Verma, 2008), where ni = the number of pregnant women required
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in each facility level, Ni = the total number of pregnant women attending ANC in each selected facility
per month, Nt = the total number of pregnant women attending ANC in all selected facilities per one
month, and n = the estimated sample size of pregnant women.

Simple random sampling was used to select study participants within healthcare facilities. Table 1
summarizes the sample selection of pregnant women per selected healthcare facility level.

Table 1: Summary of Sample Selection of Pregnant Women Per Each Selected Healthcare Facility Level

Level of Healthcare Facility Number of pregnant women Number of pregnant women
attending ANC per month selected for each facility

Tertiary level 501 8

Secondary level 412 7

Primary level 7381 123

Total 8294 138

Data collection procedure and data collection tools:

Data was collected within the selected healthcare facilities for four weeks in 2021. The principal
investigator and six research assistants who are registered nurses collected the data. In this study,
several data collection methods were used depending on the data type needed to answer a particular
study objective.

Interviewer-administered questionnaire: This method was used to obtain data from pregnant women
to assess their background characteristics and signs and symptoms related to hypertensive disorders
of pregnancy. A pre-tested, standardized, structured questionnaire with 18 closed-ended questions
adopted from Andarge et al. (Andarge et al., 2020) and a Cronbach alpha of 0.79 was used.

Measurement: This method was used to get data on blood pressure readings of pregnant women to
be used for making diagnoses of pre-eclampsia. In this method, a research assistant instructed a
pregnant woman to relax for at least ten minutes and sit comfortably upright with her back and arms
supported and both legs flat on the floor. A woman was then instructed to remove tight clothes
around her arm. The proper cuff size was used to ensure that the cuff encircles at least three-fourths
of the circumference of the arm, about 2 cm above the elbow area. The measurement was then taken
using a digital blood pressure machine. The measurement was repeated if it was equal to or greater
than 140/90 mm Hg by the same two observers (Tufton & Patel, 2011).

Chemical investigations: Urinalysis with a visual reagent strip, " the dipstick," was used to collect data
on protein in urine. The data were used to make a diagnosis of pre-eclampsia. In this method, a
pregnant woman was given a urine bottle and was instructed on how to collect a clean-catch urine
sample. The research assistant dipped the end of the dipstick into the urine sample and shook off any
excess urine by tapping the dipstick on the side of the urine bottle. After thirty seconds, a comparison
of the dipstick pad with the colour chart on the dipstick container was made to check for the presence
of protein in the urine, where the colour change was interpreted according to the manufacturer’s
guidelines.

Documentary review: This method was used to obtain information on the management of pre-
eclampsia provided to women diagnosed with pre-eclampsia. The principal investigator or research
assistant reviewed the case files of all patients diagnosed with pre-eclampsia admitted during the
study period. The selection of the case files considered the patient to be still admitted, and confirmed
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that she is suffering from pre-eclampsia, whether mild or severe, and has already started receiving pre-
eclampsia management in the admitted hospital. The management was judged against the standard
treatment guideline using a pre-prepared checklist during the review.

The tool was developed based on the guidelines (TMOH, 2013;2017; ). The documentary review was
only conducted at healthcare facility levels that admit and provide management of patients with pre-
eclampsia: three health centres, two district hospitals, one regional hospital, and one referral hospital.

Variables Definition and Measurement

Pre-eclampsia: In this study, refers to pregnancy complications that include high blood pressure after
20 weeks of pregnancy, excess protein in the urine and/or swelling of lower limbs, severe headache
and or upper abdominal pain, blurred vision or light sensitivity. This was measured by a blood pressure
reading of greater than or equal to 140 mmHg systolic and greater than or equal to 9o mmHg diastolic,
accompanied by proteinuria of at least +1 mg on the dipstick, and/or swelling of the lower limbs, severe
headache, upper abdominal pain, blurred vision, or light sensitivity in an individual with previously
normal blood pressure and proteinuria in pregnancy. A woman who screened positive for pre-
eclampsia was sent to a medical doctor on duty for confirmation of her diagnosis. The endpoint was
dichotomized into positive and negative for pre-eclampsia.

Management of pre-eclampsia: In this study, "management" refers to all treatment provided,
measurements taken, and tests done on a pregnant woman with signs of pre-eclampsia as per the
Ministry of Health- Zanzibar guideline. This was measured by 16 YES/NO items on a ratio scale assessing
whether pre-eclampsia management was carried out as per the established guidelines, which include
providing appropriate medications, monitoring blood pressure and foetal heart rate, checking protein
in urine, and performing liver and kidney function tests. Five items were for mild pre-eclampsia, and
thirteen items were for severe pre-eclampsia. One point was awarded for the correct management
carried out and zero for the incorrect or missed management. For mild pre-eclampsia, a total score of
4-5 points was regarded as proper management, and for severe pre-eclampsia, a total score of 11-13
points was regarded as proper management.

Data Analysis

The data was analyzed using SPSS version 25. Descriptive statistics were used to describe the
magnitude of pre-eclampsia and its distribution within the background characteristics of pregnant
women. The same statistics were used to describe the management of pre-eclampsia, and the results
were reported in frequency and percentage. The chi-square test was used to show the relationship
between pre-eclampsia and background characteristics of pregnant women, and the logistic
regression model was used to determine the predictors of pre-eclampsia. The Odds Ratio (OR) and
Adjusted Odds Ratio (AOR) with their 95% Confidence Intervals (Cl) were computed, and the level of
significance was set at 5%.

Results

Background characteristics of pregnant women

Atotal of 138 pregnant women participated in this study. This makes a response rate of 100%. The mean
age was 28.96 (SD =7.105), with an age range of 17 to 46 years. Of these, a large majority, 121 (87.7%),
were married, and half of them, 73 (52.9%), lived in rural areas. Most of the respondents, 98 (71.0%),
had a secondary level of education, and a small majority, 71 (51.4%), were unemployed. Further, for
obstetric characteristics, a small majority of the respondents, 72 (52.8%), were null parity, and 77
(55.5%) had a gestation age of between 20 and 30 weeks (Table 2).
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Table 2: Background Characteristics of Pregnant Women (N=138)

https://dx.doi.org/10.4314/thrb.v25i3.12

Variable Number Percentage
Maternal age (years)
<20 12 8.7
20-29 60 43.5
30-34 33 23.9
>35 33 23.9
Education level
Non-formal education 4 2.9
Primary education 23 26.7
Secondary education 98 71
College and university 13 9.8
Place of residence
Urban 65 471
Rural 73 52.9
Marital status
Ever married 17 12.3
Married 121 87.7
Occupation
Employed 25 18.1
Not employed 71 51.4
Self employed 42 30.4
Parity
Null parity 72 52.8
Multi parity 66 47.8
Gestation age (weeks)
20-30 77 55.8
>31 61 44.2
Antenatal care visit
1-3 112 81.1
4-8 26 18.9
Has family history of pre-eclampsia
Yes 21 15.2
No 17 84.8
Has history of chronic illness
Yes 22 15.9
No 116 84.1
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Has previous history of pre-eclampsia

Yes 18 13.1
No 120 86.9
Has history of using medication in the current pregnancy

Yes 28 20.3
No 110 79-7
Has history of using supplement in the current pregnancy

Yes 93 67.4
No 45 32.6

The prevalence of pre-eclampsia and its relationship with background characteristics of pregnant
women

The results of this study showed that 20 (14.5%) women out of 138 screened had systolic blood pressure
greater than or equal to 140 mmHg and diastolic blood pressure greater than or equal to 90 mmHg,
had proteinuria of 1+ mg or more, and/or had swelling of the lower limbs, severe headache, upper
abdominal pain, or blurred vision, and thus were marked as positive for pre-eclampsia. Moreover,
results showed that pre-eclampsia was related to maternal age, having a family history of pre-
eclampsia, having a previous history of pre-eclampsia, having a history of chronic illness, and having a
history of using medication in the current pregnancy.

Specifically, the results showed that the proportion of pregnant women who had pre-
eclampsia was higher among women of 35 years (27.3%) vs. (15.2%) (p-value = 0.03), women with a
family history of pre-eclampsia (47.61%) vs (8.7%) (p-value <0.001), women with a history of chronic
illness (31.82%) vs (11.2%) (p-value = 0.01), women with a history of using medication in the index
pregnancy (42.9 %) vs. (7.3%) (p-value <0.001)], and women with a previous history of pre-eclampsia
(50%) (p-value <0.001). Other variables did not significantly correlate with pre-eclampsia (Table 3).

Table 3: The relationship between pre-eclampsia and background characteristics of pregnant women (N=138)

Positive pre-
Total eclampsia Chi p-

Variable (%) n(%) square value
Maternal age (years) 6.57 0.03
<29 72 6(8.33)
30-34 33 5(15.2)
235 33 9(27.3)
Education level 2.77 0.43

No formal education 4 1(25)

Primary education 23 4(17.4)

Secondary education 98 15(15.3)

College and university 13 0(0.0)
Place of residence 1.56 0.21

Urban 65 12(18.5)

Rural 73 8(11.0)
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Marital status 0.12 0.7
Ever married 17 2(11.8)
Married 121 18(14.9)
Occupation 1.51 0.5
Employed 25 5(20.0)
Not employed 71 11(15.5)
Self employed 42 4(9.5)
Parity 0.44 0.83
Null parity 72 10(13.9)
Multi parity 66 10(15.2)
Antenatal care visit 0.02 0.89
1-3 112 16(14.3)
4-8 26 4(15.4)
Gestation age at first booking(weeks) 0.15 0.69
<20 13 17(15.0)
221 25 3(12.0)
Has family history of pre-eclampsia 21.9 <0.001
Yes 21 10(47.61)
No 17 10(8.7)
Has history of chronic illness 6.34 0.01
Yes 22 7(31.82)
No 116 13(11.2)
Has previous history of pre-eclampsia 21.06 <0.001
Yes 18 9(50.0)
No 120 11(9.2)
Has history of using medication 22.81 <0.001
Yes 28 12(42.9)
No 110 8(7.3)
Has history of using supplement in the current
pregnancy 3.3 0.69
Yes 93 17(18.28)
No 45 3(6.7)

Predictors of pre-eclampsia among pregnant women

A simple binary logistic regression model was applied to determine predictors of pre-eclampsia, and
the results showed that having a family history of pre-eclampsia, a history of chronic illness, a history
of pre-eclampsia in the previous pregnancy, and a history of using medications in the index pregnancy
were statistically significantly associated with pre-eclampsia (p<0.05).

In a multiple logistic regression model, which allows controlling for the effect of other
variables, results showed that pregnant women with a family history of pre-eclampsia were 5.7 times
more likely to have pre-eclampsia compared to those without a family history (AOR: 5.7, 95% Cl: 1.3-
24.7). Furthermore, pregnant women with a history of pre-eclampsia from previous pregnancies were
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12.9 times more likely to have pre-eclampsia than those with no history (AOR: 12.9, 95% Cl: 2.5-55.5),
and pregnant women with a history of using medication in the index pregnancy were 19.3 times more
likely to have pre-eclampsia than those without a history (AOR: 19.3, 95% Cl: 3.9-95.7) (table 4).

Table 4: Predictors of pre-eclampsia among pregnant women (N=138)

Variable OR 95 %Cl p-value AOR 95 %Cl p-value
Maternal age (years)

<29 Ref.

30-34 1.96 0.5-6.9 0.24 0.71 0.1-3.6 0.68
>35 4.13 1.3-12.8 0.01 2.89 0.6-13.8 0.18
Family history

Yes 9.73 3.3-28.4 <0.001 5.77 1.3-24.7 0.01
No Ref.

History of Pre-eclampsia

Yes 9.90  3.2-30.1 <0.001 1.9 2.5-55.5 0.001
No Ref.

History of chronic illness

Yes 3.69 1.2-10.7 0.01 0.22 0.03-1.4 0.121
No Ref

History of using medication in the
current pregnancy
Yes 9.56 3.3-27.0 <0.001 19.3 3.9-95.6 <0.001

No Ref
OR = 0dds Ratio, AOR: Adjusted Odds Ratio

Management of Pre-eclampsia at Health Centers, Districts, Regional and Referral Healthcare
Facilities

Seven healthcare facilities were assessed for the management of pre-eclampsia, and a total of 43 cases
of pre-eclampsia were reviewed. Out of these cases, 12(27.9%) were mild pre-eclampsia and 31(72.1%)
were severe pre-eclampsia. The distribution of reviewed cases per facility level is shown in Table 5.

Table 5: Distribution of reviewed cases in each facility level (N = 43)

Facility level Mild pre-eclampsia (n=12) Severe pre-eclampsia(n=31)
n(%) n(%)

Health center 2(16.7) 12(38.7)

District hospital 3(25.0) 7(22.5)

Regional hospital o(0) 5(16.1)

Tertiary hospital 7(58.3) 7(22.6)

Description of management in the reviewed files

All 12 cases of mild pre-eclampsia (100%) were kept on methyldopa and received dexamethasone as
per protocol, and the slight majority of the cases, 8(66.7%) were checked for protein in urine and
7(58.3%) had their fetal heart rate monitored, while only 5(41.7%) had their blood pressure monitored.
As for severe pre-eclampsia, all 31 cases (100%) received a magnesium sulphate loading dose, and a
large majority 30(96.8%) received methyldopa and had their blood pressure monitored. However, only
4(12.9%) were evaluated for magnesium toxicity, and 14(45.2%) were checked for liver function tests
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(Table 6). When the score of each management was summed up and categorized, the results revealed
that a slight majority, i.e., 7(53.8%) of mild pre-eclampsia cases, were properly managed and 9(29.0%)

of severe pre-eclampsia cases were properly manage

Table 6: Management of Mild Pre-eclampsia and Severe Pre-eclampsia (N= 42)

Yes No
Variable n(%) n(%)
Mild pre-eclampsia (n=12)
Blood pressure monitoring 5(41.7) 7(58.3)
Fetal heart rate monitoring 7(58.3) 5(41.7)
Urine for protein monitoring 8(66.7) 4(33.3)
Dexamethasone is given for pregnant women with GA 24-34 weeks 12(100) 0(0)
Patients are kept on methyldopa 500 mg TDS 12(100) o(0)
Severe pre-eclampsia (n=31)
Hydralazine 5mg started 14(45.2) 17(54.8)
Patient kept nifedipine on 20mg (PO) eight hourly 28(90.2) 3(9.7)
Patient kept on methyldopa s00mg (PO) eight hourly 30(96.8) 1(3.2)
Loading dose (14g) of magnesium sulphate started 31(100) o(0)
Patient received [ on maintenance dose 25(83.3) 5(16.7)
Protein in urine measured 28(90.3) 3(9.7)
Blood pressure monitoring 30(96.8) 1(3.2)
Fetal heart rate monitoring 28(90.3) 3(9.7)
Given maintenance dose (5gm) magnesium sulphate IM 25(83.3) 5(16.7)
Magnesium sulphate toxicity evaluation 4(12.9) 27(87.1)
Full blood count checked 30(96.8) 1(3.2)
Renal function test checked 16(51.6) 15(48.4)
Liver function test checked 14(45.2) 17(54.8)

Comparing the difference between healthcare facility levels on the management of pre-eclampsia
When comparing the management of pre-eclampsia between different healthcare facility levels using
a Fisher exact test, the results showed that the proportion of patients with severe pre-eclampsia who
were properly managed was higher among those who were admitted to referral national hospital
compared to those who were admitted to district hospitals and health centres [n = 6 (85.7%) vs
2(28.6%) vs 1(8.3%), p = 0.002]. However, for mild pre-eclampsia, there was no statistically significant
difference in its management between facility levels (p>0.05) (Table 7).

Table 7: Comparison of the difference between healthcare facility levels on the management of pre-eclampsia
(N=43)
Health facility level Total Properly managed Not properly managed p-value
n(%) n(%)
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Mild pre-eclampsia 1.0
Health centre 2 1(50) 1(50)
District hospital 3 2(66.6) 1(33.3)
Tertiary hospital 7 4(57.1) 3(42.9)
Severe pre-eclampsia 0.002
Health centre 12 1(8.3) 11(91.7)
District hospital 7 2(28.6) 5(71.4)
Regional hospital 5 o(0) 5(100)
Tertiary hospital 7 6(85.7) 1(14.3)
Discussion

The present study estimated the prevalence of pre-eclampsia, diagnosed by blood pressure readings,
investigation of protein in urine, and assessment of signs and symptoms. Moreover, the possible
predictors of pre-eclampsia were assessed, along with how pre-eclampsia is managed at all levels of
healthcare facilities in Zanzibar. The findings of this study will play a significant role in efforts to reduce
pregnancy complications, which in turn will help decrease maternal morbidity and mortality.

The overall prevalence of pre-eclampsia among pregnant women attending ANC in this study is
14.5%. That means one in every ten pregnant women attending ANC in Zanzibar has abnormal
placentation related to either immunological factors, genetic factors, alowered threshold of placental
perfusion, or increased demand on the placenta, which brings up the signs and symptoms of pre-
eclampsia (Lavallee, 2015). This prevalence is higher compared to the global prevalence of 1.8%-4.4%
(Umesawa & Kobashi, 2017), and higher compared to the prevalence reported in northern Tanzania of
4.2%(Mahande et al., 2013). However, the prevalence in this study is lower compared to the prevalence
reported in Zanzibar, which was 26.3% (Machano & Joho, 2020). This disparity could be attributed to
differences in study settings (resourced vs. under-resourced settings), participant types (age group
differences, parity, gestation age), and methodological differences such as the method of case
identification (use of secondary data vs. primary data). Our finding is more similar to the prevalence
reported in Ethiopia of 12.4% (Andarge et al., 2020) and in Bangladesh, at 14.4% (Dutta Mou et al., 123
C.E.) both involved using primary data for pregnant women attending ANC at gestational weeks of 20
weeks and above.

In this study, pre-eclampsia was predicted by having a family history of pre-eclampsia or
eclampsia. This is consistent with the findings in the literature (Adeline et al., 2018; Grum et al., 2017;
Kashanian & Baradaran, 2011; Machano & Joho, 2020; Serrano et al., 2020). Family history represents
the combination of risk within a family from shared genetic susceptibilities and clustering of
environmental exposures, lifestyles, and behaviours (Serrano et al., 2020). The heritability of pre-
eclampsia is estimated to be 30%-55% (Redman & Sargent, 2005), and it is suggested that its etiology
involves both maternal and paternal genetic contributions and a substantial environmental
component (Graves et al., 1993; Nilsson et al., 2004; Williams & Broughton Pipkin, 2011). To find a family
history as a predictor of pre-eclampsia in this study was expected due to the widespread intermarriage
practice in this setting grounded in the Islamic religion, which favours the marriage of close relatives,
a permission which is welcomed by the majority. This suggests that healthcare providers should
emphasize the use of family history in clinical risk assessments for pre-eclampsia to target available
interventions to high-risk groups best.

This study also found that having a previous history of pre-eclampsia is a risk factor for pre-
eclampsia in subsequent pregnancies. This has been well established in the literature. For example, a
woman who had severe pre-eclampsia during her first pregnancy, the recurrence rate is very high,
approaching 50%, and significant maternal and fetal complications are more common in recurrent pre-
eclampsia than in the first episode (Dildy et al., 2007). The presence of risk factors from the initial
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pregnancy increases the risk for recurrent pre-eclampsia, with the majority of these factors reported
to persist in subsequent pregnancies (Dildy et al., 2007; Mostello et al., 2008). This finding suggests
that healthcare providers should emphasize conducting a systematic evaluation of underlying risk
factors for women who have experienced a pregnancy complicated by pre-eclampsia. Moreover, more
research is needed to identify and refine a specific pathway suitable for a specific intervention to
prevent the recurrence of pre-eclampsia.

Furthermore, this study found that having a history of using medications in the index pregnancy
predicts pre-eclampsia. The use of certain drugs during pregnancy (e.g., antidepressants,
antiretrovirals, migraine medications, antihistamines and antibiotics) has been linked to an increased
risk of pre-eclampsia (KlIn et al., 2011; Sahlman et al., 2019; Tooke et al., 2016; Uguz, 2017). The role of
drugs in pre-eclampsia is still controversial, but some research explains that antidepressants have the
effect of increasing placental chorionic vein and umbilical artery vasoconstriction, which could lead to
uteroplacental under-perfusion and ischemia, which are associated with pre-eclampsia (Bernard et al.,
2019). While antibiotics may alter the immunological profile and affecting placentation, which is
associated with pre-eclampsia (Benner et al., 2021; Minassian et al., 2013). It is more common that
pregnant women tend to use over-the-counter drugs or herbal medicine to alleviate symptoms caused
by the physiological changes of pregnancy or to treat some medical conditions they may have.
Therefore, more information about the types of drugs used during pregnancy and their role in pre-
eclampsia is an area of concern for future studies. The findings suggest that healthcare providers
should closely monitor pregnant women who are taking medication to reduce the risk of pre-
eclampsia.

Although obesity, primigravida, pre-existing hypertension, advanced maternal age, and

chronic illness are common risk factors for preeclampsia, we did not find any of them significantly
associated with it. This variation between our study and other studies may be resulted from the
relatively small number of participants in this study.
Findings from this study revealed that pre-eclampsia is not managed as per the established standard
guidelines in many healthcare facilities. Severe pre-eclampsia cases are more mismanaged than mild
pre-eclampsia. The underperformed management, i.e., in more than 50% of cases for mild pre-
eclampsia, was monitoring of blood pressure. In contrast, for severe pre-eclampsia, it was magnesium
sulphate toxicity evaluation, starting hydralazine at 5 mg, and a liver function test. A similar finding
was reported in Afghanistan, where not all women with severe and mild pre-eclampsia were
monitored for blood pressure and proteinuria as needed (Ansari et al., 2019). The reasons for not
following the guidelines in this study were not assessed; however, they could be linked to either
unavailability of the guidelines, functional equipment and reagents, well-functioning laboratory
facilities, a high healthcare provider-patient ratio, or inadequate knowledge and skills among
healthcare providers. Evidence shows that most low-resource settings do not have a well-functioning
laboratory facility.

In this study, the availability of laboratory facilities was not assessed. However, the
underperformance of liver and kidney function tests suggests inadequate functioning laboratory
facilities. This creates challenges in distinguishing between pre-eclampsia with severe and without
severe features, which may hinder proper and timely management, and consequently, pregnant
women present emergently with eclamptic seizures (Machano & Joho, 2020).

On the other hand, all cases of mild pre-eclampsia and 96.8% of severe pre-eclampsia received
antihypertensive medication as per the standard guideline. The conservative treatment of pre-
eclampsia is essential for controlling blood pressure in order to minimize pregnancy-related
complications, minimize prematurity, and promote maternal and infant survival. This finding is
different from what is reported in Afghanistan and in six sub-Saharan African countries, in which 31%
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of cases of mild pre-eclampsia and 5% of cases of severe pre-eclampsia did not receive antihypertensive
medication, respectively (Ansari et al., 2019),(Rawlins et al., 2018).

Furthermore, this study's findings show a significant difference in the management of severe

pre-eclampsia between higher and lower-level healthcare facilities. Most cases were managed
correctly at higher healthcare facility levels than at lower levels. The difference could be due to the
unequal distribution of resources between different levels. Healthcare facility levels are categorized
based on the services provided, which determines the allocation of resources to a particular facility,
including healthcare providers with advanced professional qualifications. It is therefore suggested
that the government should strive to reduce the resource allocation disparity in the ANC departments
between healthcare facility levels for a significant reduction of morbidity and mortality related to pre-
eclampsia.
This study's strength was that it focused on the critical topic of pre-eclampsia magnitude and how it is
managed at all levels of healthcare in Zanzibar, which is poorly documented. The use of a standardized
questionnaire enabled us to study the most critical risk factors, and we were able to adjust for some
potential confounders. Despite its strength, this study has few limitations worth mentioning. The
sample size was relatively small, so we did not find a significant association with common risk factors
established in the literature.

Furthermore, this study was conducted in healthcare facilities. Thus, our findings may not
represent all pregnant women in the catchment area. The diagnosis of pre-eclampsia, on the other
hand, relied on a combination of blood pressure elevation, protein in the urine, and clinical findings
without using laboratory tests such as thrombocytopenia, liver, and renal function tests for severe
features, which limited the classification of the identified pre-eclamptic cases. The pre-eclampsia
management assessment was based only on admitted patients; thus, we missed information on the
comprehensive management practice at different healthcare facility levels. However, our findings may
be helpful for further studies in this area.

The information obtained from this study, particularly on how pre-eclampsia is managed at
different healthcare facility levels, is critical for policymakers and health planners to rethink the quality
of maternal care quality and strive to improve care by reducing disparities between healthcare facility
levels and ensuring lab equipment and supplies for pre-eclampsia management are available at all
healthcare facility levels.

Conclusions

The prevalence of pre-eclampsia among pregnant women attending ANC in Zanzibar is high. The
predictors for pre-eclampsia in this setting are having a family history of pre-eclampsia, a previous
history of pre-eclampsia, and a history of medication use in the index pregnancy.

The standard guidelines for the management of pre-eclampsia are not adequately followed, and
severe pre-eclampsia is mostly mismanaged at lower healthcare facility levels. The findings are
relevant for identifying high-risk pregnancies, improving maternal healthcare delivery, and saving lives.
As aresult, a multifaceted approach is urgently needed in this setting to support frontline healthcare
providers and healthcare facilities, especially of the lower levels, in providing quality care to pregnant
women, promoting community engagement in ANC, and raising awareness about high-risk pregnancy
and complication readiness.
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