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DEFINITION OF OPERATIONAL TERMS  
Millennium development goals (MDG): this is a roadmap (8 goals), committing 

countries to a global partnership to reduce poverty by the year 2015, and was revised 

to (sustainable development goals) SDG in 2015 to end poverty by 2030. 

Antenatal care (ANC): is prenatal care provided by skilled health care providers, where 

regular checkups are done during the prenatal period currently 8 checkups are 

recommended  

Maternal mortality ratio (MMR): the maternal mortality ratio is the number of women 

who die as a result of childbearing estimated per 100000 live births in a given period. 

Mean arterial pressure (MAP): the average arterial pressure during a single cardiac 

cycle and is equal to (systolic blood pressure-diastolic blood pressure) /3+ diastolic 

blood pressure. 

Hypertensive Disorders in Pregnancy (HDP): refers to pregnancy-specific 

hypertensive disorders which include chronic hypertension, chronic hypertension with 

superimposed preeclampsia, gestational hypertension, preeclampsia, eclampsia, and 

HELLP syndrome. 

Hemolysis Elevated liver enzymes Low Platelets (HELLP) Syndrome: In a setting of 

preeclampsia having end-organ damage evident as elevated liver enzymes and low 

platelets.  

Prevalence of hypertensive disorders in pregnancy: the total number of pregnant and 

postpartum women with hypertensive disorders in pregnancy per total number of 

pregnant and postpartum women who received care at PMH. 

Pre-eclampsia: Preeclampsia is a pregnancy-specific hypertensive disorder that 

occurs after 20 weeks of gestation until 6 weeks postpartum and is characterized by 

elevated blood pressure above 140/90 mmHg and is evidenced by end-organ damage. 

Adverse outcomes: refers to complications that occur due to HDP and result in organ 

dysfunction, which may vary from the mildest affecting a particular organ to very 

severe involving multiple organs and may lead to long-term morbidity and even death. 

In this study, maternal adverse outcomes included derangement in organ function 

including renal function, liver function, the central nervous system function, as 

evidenced by the lab investigations and parameters. Adverse neonatal outcomes 

included preterm birth, delivery of small for gestational age infants, stillbirth, and 

intrauterine fetal demise. 
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ABSTRACT  

Background: About 500,000 women die yearly due to pregnancy-related causes and 

99% of these occur in low and middle-income countries. Hypertensive disorders in 

pregnancy (HDP) are the second leading cause of maternal deaths. Preeclampsia 

(PE) results in 76,000 maternal deaths and 500,000 perinatal deaths per annum 

globally. HDP affects 5-10% of pregnancies word wide, in Australia affects 9.8%, in 

Africa, most studies found a higher prevalence of HDP at 13% while that in Kenya is 

10% and limited data according to the United States National Discharge survey 

suggests an upward trend. PE with severe features affects 51.9% and eclampsia 

23.4% of pregnancies with HDP. Globally the rate of adverse maternal and perinatal 

outcomes in HDP stands at 40%. In the US the most common adverse outcomes in 

PE were; placenta abruptio 10%, neurological deficits 7%, aspiration pneumonia 7%, 

pulmonary edema 7%, cardiac arrest 4%, Acute kidney injury (AKI) 4%, and maternal 

death 1%. In Tanzania, the prevalence of eclampsia has been estimated at 1.6% and 

the perinatal mortality rate was 30%. In Kenya Wasiche at Kenyatta National Hospital 

(KNH) reported maternal complications in 67% of patients with eclampsia, with the 

commonest complications being sepsis 40.4%, pulmonary edema 25.3%, AKI 10.4 %, 

and cerebral hemorrhage 10.4%.  

Objective:  

This study aimed to determine the prevalence of HDP and the risk of adverse maternal 

and perinatal outcomes among pregnant and postpartum women who received care 

at Pumwani Maternity Hospital between January 2018 and December 2019. 

Methodology  

This was a cross-sectional study in which records of 3990 patients were sampled from   

39,711 maternal deliveries during the study period. The study population was 

described by summarizing socio-demographic and obstetric characteristics into 

percentages and means or medians for categorical and continuous variables 

respectively. Prevalence of HDP was calculated out of the total admissions and 95% 

confidence interval was presented while that of adverse maternal complications and 

neonatal outcomes was calculated out of all women with HDP and 95% confidence 

interval was presented. Factors associated with HDP, adverse maternal outcomes, 

and neonatal outcomes was determined using; chi square test for categorical variables 

and comparison of means using independent t test for continuous data. Odds ratios 

were calculated to estimate the odds of developing the outcomes associated with each 

independent variable. P value of <0.05 was considered statistically significant. Data 

was presented in tables, pie charts, and bar graphs. 
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Results:   

Between January 2018 and December 2019, a total of 3990 records were reviewed 

and data extracted. A total of 338 were excluded, 159 due to missing LNMP, 66 due 

to missing BP, 25 due to missing LNMP and BP, and 88 due to missing of greater than 

5%of data. The mean age of all participants was 26 years and median (IQR) of 25.0 

(22.0-30.0). Nearly all (99.2%) attended ANC and 78.4% had SVD. The prevalence of 

HDP was 14.5% (95% CI13.3-15.6%), n=528 out of 3124 while that of PE was 49.8% 

(n=154) of patients with HDP. We had 47.5% n=251 of patients with HDP who were 

unclassified. The mean birth weight of the neonates was 3042.8g. Among women with 

HDP, the prevalence of maternal complications was 3.2% (95%CI1.7-4.9) n=17 out of 

528, and post-partum hemorrhage was the leading cause n=8 out of 17 thus 47.1%. 

The prevalence of adverse neonatal outcomes was 16.9% (95%CI13.7-20.0) reported 

in 16.9 % (13.5-20.1 %) and birth asphyxia was the leading cause n=48 out of 89 thus 

53.9%. 

Conclusion:  

The prevalence of HDP among pregnant and postpartum women at PMH from January 

2018 to December 2019 was 14.5% and the prevalence of adverse maternal outcomes 

among women with HDP was 3.2% while that of adverse neonatal outcomes was 

16.9%. We had 47.5% of patients with HDP who were unclassified. There were no 

factors that were significantly associated with HDP in this setting during our study 

period. 

Recommendations: 

There is a high prevalence of HDP at PMH hence the need for heightened awareness, 

the institution of prevention measures, to ensure the provision of good quality care and 

enhance the achievement of good maternal and perinatal outcomes. 
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CHAPTER 1: INTRODUCTION 
1.1 BACKGROUND 

Over 500,000 women die yearly due to causes associated with pregnancy and 99% 

of these deaths occur in low and middle-income countries (1). Sub-Saharan Africa 

contributes more than half of these maternal mortalities(2). Hypertensive disorders of 

pregnancy (HDP) affect 10% of pregnancies globally (1,2). The prevalence of HDP in 

Australia is 9.8%, higher than that in India at 7.8% (3). Recent data from the united 

stated national discharge survey (USNDS) points to an increase in the rate of 

preeclampsia in the US by 25% from 1987 to 2004 (4). There is a paucity of current 

and reliable data on the burden of HDP in sub-Saharan Africa. Most of these studies 

found a higher prevalence of HDP and pre-eclampsia at 13% in Africa compared to 

the rest of the world and about 10% in Kenya (5,6). According to a confidential inquiry 

into maternal death in 2014, HDP accounted for 3 out of 20 (6). 

HDP are a major genesis of maternal and newborn mortality, morbidity, and disability. 

Hypertensive disorders in pregnancy are categorized as gestational hypertension, 

chronic hypertension, preeclampsia, chronic hypertension with superimposed 

preeclampsia and, eclampsia. Preeclampsia and gestational hypertension are the 

most common(7). Preeclampsia complicates 2-8% of pregnancies, occurs after 20 

weeks of gestation, and is characterized by hypertension and proteinuria. If not treated 

may progress to eclampsia which is characterized by the presence of convulsions. 

Preeclampsia has the highest prevalence of maternal and perinatal complications(7). 

Around 10% to 15% of direct maternal deaths are attributed to preeclampsia and 

eclampsia(1,8,9) and where maternal deaths are high they are due to eclampsia rather 

than preeclampsia similarly??, PMR is higher in eclampsia as compared to 

preeclampsia and higher in low and medium-income countries due to limited access 

to neonatal intensive care(1). HDP was sighted as the leading cause of maternal 

mortality in Maroua Provincial Hospital Cameroon,2005 at 17.5%(10)  

Severe disability related to preeclampsia and eclampsia affects multiple organs 

including renal failure, stroke cardiac dysfunction or arrest, respiratory compromise 

coagulopathy, and liver failure(4). HDP and more so preeclampsia (PE) is related with 

AKI and an increase in maternal and perinatal mortality(11). Preeclampsia was found 

to be the leading cause of obstetric intensive care unit (ICU) admissions after 

pregnancy-related hemorrhage in Hospital Corporation of America (HCA) hospitals 

(12). 

Fetal growth restriction at 15% and 20% and small for gestation age infants as well as 

15-20% of preterm births are attributed to preeclampsia(13).  A quarter of stillbirths 

and neonatal deaths in low-income countries are attributed to preeclampsia/ 

eclampsia and infant mortality is three times higher than in high-income countries 

largely due to lack of neonatal intensive care facilities(1). 

Accurate data on HDP in sub-Saharan Africa remains a big challenge even as most 

studies indicate a higher prevalence of HDP and pre-eclampsia in Africa compared to 
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the rest of the world (5). In Kenyatta national hospital (KNH) the incidence among 

14,730 deliveries during two years from 1st January 1999-31st December 2000 was 

found to be 10% (Division of Reproductive Health,2001)(14), while in Central Kenya 

eclampsia was found to affect 7% of pregnant women during the study period 1st July 

2009 to 30th June 2010(14,15). Yego et al at Moi Teaching and Referral Hospital 

(MTRH) period from January 2004 to December 2011 Eldoret showed that 

pregnancies complicated by eclampsia at 22%, were the leading cause of maternal 

mortality at Moi Teaching and Referral Hospital (16).  
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1.2 LITERATURE REVIEW  

1.2.1 Epidemiology 

World Health Organization (WHO) estimates that more than 800 women die from 

childbirth and obstetric complications daily(2), and an approximate 99% of these 

mortalities occur in low and middle-income countries (LMIC) with sub-Saharan Africa 

accounting for greater than half of these mortalities (17). Despite the substantial gains 

made globally and in Sub-Saharan Africa where mortalities have reduced by 50% in 

the last two decades. The maternal mortality ratio (MMR) in Africa remains 

unacceptably high at 525/100000 live births compared to the global average of 

211/100000 live births (18).  

The leading causes of maternal mortality include; hemorrhage (27%), sepsis (10.7%), 

hypertensive disorders (14.0%), and unsafe abortion (7.9%) (19). Hypertensive 

disorders of pregnancy (HDP) are associated with avoidable morbidity, long-term 

disability and, the mortality of mothers and babies, making them a public health 

problem of concern (4). Of the HDPs, pre-eclampsia and eclampsia have the biggest 

impact and are responsible for a significant proportion of adverse maternal and 

neonatal outcomes (20). 

The WHO estimates that HDP affects 10% of pregnancies globally (21) this 

corresponds to a study on the epidemiology of hypertensive disorders in pregnancy 

that found the prevalence of HDP between 5-10% worldwide (7). In India, HDP was 

found to have a prevalence of 7.8% with preeclampsia affecting 5.4% of the study 

population (22), while in southern India a hospital-based study conducted from 1996-

2010 on 194,250 patients found a prevalence of 4-12.3%(17). 

In sub-Saharan Africa, reliable data on HDP remains scanty and most of the studies 

performed in African find a higher prevalence of HDP and pre-eclampsia compared to 

the rest of the world (5). In South Africa, a population-based study found an incidence 

of 12% in an urban township(23). Similarly, among black South –African women the 

incidence of HDP and pre-eclampsia was reported to be 12.5% and 5.2% 

respectively(24). However, this study was limited to nulliparous women and as such 

may not be representative of the entire population. In Ethiopia 2010, the incidence rate 

of HDP was 8.5%, and 51.9% of these, were cases of severe-pre-eclampsia and 

23.4% eclampsia(25). Similarly in Nigeria 2008, the incidence of HDP was found to be 

3.7% (26).  

In Kenya at KNH, the incidence among 14,730 deliveries during two years from 1st 

January 1999-31st December 2000 was 10% (Division of Reproductive 

Health,2001)(14). There were no current studies on the prevalence of preeclampsia 

and eclampsia at PMH according to a study by Kinuthia on ANC practices and 

outcomes at PMH (27). 

In Central Province, Kenya, eclampsia affected 7% of pregnant women (15). Yego et 

al at Moi Teaching and Referral hospital showed that pregnancy complicated by 

eclampsia at 22% was the leading cause of maternal mortality (16).  
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At Pumwani maternity hospital in 2015, it was found that the perinatal mortality rate in 

women with hypertension was 203/1000 live births (28). 

1.2.2 Classification of Hypertensive disorders in pregnancy 

Hypertensive disorders in pregnancy (HDP) is used to define a wide spectrum of 

patients based on their signs and symptoms from those experiencing mild elevations 

in blood pressure (BP) to those with severe hypertension which may also be 

accompanied by organ dysfunction (25). HDP is responsible for 16% of all obstetric 

deaths in high-income countries, 9% of obstetric deaths in Africa and Asia, and as high 

as 26% in Latin America and the Caribbean(29). 

HDP are classified into 6 categories based on time of onset, the severity of features, 

elevated blood pressure, and presence of proteinuria. HDP can be grouped into 

chronic hypertension (CH), pre-eclampsia (PE) (with or without severe features), PE 

superimposed on chronic hypertension, gestational hypertension (GH), eclampsia 

(EC), and HELLP syndrome (30). Summary of classification guided by National 

Institute for Health and Care Excellence (NICE) 2019. 

Table 1.A summary of hypertensive disorders in pregnancy 

Classification Gestation Blood pressure Proteinuria 

(24 hr. urine 

collection) 

Organ 

dysfunction 

Resolution 

12 weeks 

post-

partum 

PE without  

severe features 

≥20 weeks >140/90 mmHg* ≥0.3gm / 

≥1+ dipstick 

Absent Yes 

PE with  

severe features 

≥20 weeks >160/110 

mmHg* 

≥0.3gm / 

≥2+ dipstick 

Present  Yes 

PE superimposed 

 on chronic hypertension 

≥20 weeks >140/90 mmHg* ≥0.3gm / 

≥1+ dipstick 

No  Yes 

GH 

 

≥20 weeks >140/90 mmHg* No proteinuria No  Yes 

CH 

 

<20 weeks  >140/90 mmHg*  No No 

Eclampsia ≥20 weeks >140/90 mmHg* 

Can be 

normotensive 

≥0.3gm / 

≥1+ dipstick 

Present Yes 
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HELLP syndrome  ≥20 weeks >140/90 

mmHg* 

≥0.3gm / 

≥1+ dipstick 

Present  Yes  

*Either systolic or diastolic  

1.2.2.1 Pre-eclampsia 

PE is new-onset hypertension (systolic or diastolic blood pressure ≥140/90), or 

hypertension, and multiple organ dysfunction with or without proteinuria after 20 weeks 

gestation(1,20). PE is further classified as pre-eclampsia with severe features, PE 

without severe features and PE superimposed on chronic hypertension.  (Table 1) 

(30). 

Pre-eclampsia with severe features is the presence of either one or more of the 

following: systolic or diastolic blood pressure ≥160/110, neurological disturbances, 

pulmonary edema, hepatic dysfunction, renal compromise, or thrombocytopenia. If 

proteinuria is absent but multiple organ dysfunction is evident a diagnosis of 

preeclampsia can be made(1) Preeclampsia superimposed on chronic hypertension 

is defined as the presence of features of preeclampsia in the setting of chronic 

hypertension. Eclampsia is the occurrence of seizures that are not attributable to other 

causes in the setting of preeclampsia (30). 

1.2.2.2 Gestational hypertension  

Gestational hypertension is new-onset persistent hypertension with BP greater than 

140/90mmHg after 20 weeks gestation(31)(32). It is seen in 6% of pregnancies and is 

not associated with features of target organ involvement like proteinuria however 25% 

of women may eventually develop PE (33). The development of adverse maternal and 

perinatal outcomes depends highly on the time of onset with occurrence before 35 

weeks gestation linked with the eventual development of preeclampsia in 

approximately 35% of women, it takes about 5 weeks for preeclampsia to develop 

(17). 

1.2.2.3 Chronic hypertension 

This is hypertension that occurs before pregnancy or before 20weeks of gestation, it 

complicates around 1% of pregnancies. And is at times present with comorbidities like 

kidney disease or type I or II diabetes mellitus(17).  

1.2.2.4 Superimposed PE on chronic hypertension 

This is defined as women with CH who get multiple organ/ target organ involvement 

consistent with preeclampsia, an elevated BP in the absence of virgin proteinuria, an 

elevated BP is sufficient to diagnose superimposed PE(17).  

1.2.2.3 Risk factors for HDP and adverse outcomes in pregnancy 

These are maternal characteristics that are strongly associated with an increased 

likelihood to develop HDP(17). Their identification is vital for the prioritization of 

interventions, identification of high-risk women for closer monitoring and care.  
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According to a study by V. Luannni et al on risk factors of P.E/E.C and its adverse 

outcomes 2104, the major individual risk factors for developing PE/EC included 

maternal age >30, lower than secondary education status (AOR:1.11;95%CI1.01-

1.39), no education (AOR:1.22;95%CI1.07-1.39) and nulliparity 

(AOR:2.04;95%CI1.92-2.16), clinical risk factors included a history of chronic 

hypertension (AOR:7.75;95%CI6.77-8.87), gestational diabetes 

(AOR:2.00;95%CI1.63-2.45), cardiac or renal disease (AOR: 2.83;95%CI1.86-3.05), 

urinary tract infection, pyelonephritis and severe anemia (34). Having >8 antenatal 

visits was found to be protective, while lack of ANC attendance was found to have 

significantly higher risks(34). Other documented risks for developing PE/EC include 

PE in a previous pregnancy, diabetes mellitus, multiple pregnancies, family history of 

PE, obesity, antiphospholipid syndrome, and chronic kidney disease (35,36). Other 

factors such as assisted reproductive technology and genetic susceptibility are also 

associated with increased risk (Rana et al., 2019). Lack of ANC attendance, poor 

social-economic status, and high diastolic admitting pressures, preterm birth, and low 

birth weight  were identified as predictors for the development of adverse outcomes 

(37) Early identification of pre-eclampsia risk factors provides an opportunity for 

prevention and is, therefore a critical component of pre-eclampsia management (38) 

1.2.5 Pathogenesis of HDP  

The mechanisms by which PE occurs are not fully understood, however various 

theories have been hypothesized(24,39). Multiple factors have been implicated in the 

pathogenesis. These include; abnormal trophoblastic invasion, vascular endothelial 

damage, maternal immunologic tolerance, abnormal genetic variations, 

cardiovascular and inflammatory changes(40,41). 

In a seminal paper in 1991, Redman introduced the concept of pre-eclampsia as a 

two-stage placental disorder(42). Redman postulated that the first stage of pre-

eclampsia is preclinical and occurs before 20 weeks gestation whereby impaired 

placental invasion causes abnormal development of uteroplacental circulation. This is 

followed by the second stage where the deportation of toxic factors into the maternal 

circulation occurs as a result of placental hypoxia. Redman argued that the second 

stage is clinical and occurs during the last 20 weeks of pregnancy resulting in the 

maternal syndrome of hypertension, proteinuria and, eclampsia(42). Following this 

initial hypothesis, further research has been carried out to refine the two-stage model.  

In 2014 Staff expanded the two-step model to a multistep model (see Figure 1)(39). In 

this model, Stages 1 and 2 entail defective trophoblast differentiation and poor 

placentation respectively. This is followed by poor placental perfusion in stage 3 

leading to the discharge of inflammatory mediators into the maternal bloodstream and 

clinical pre-eclampsia in Stage 4. Staff further postulated that decidual inflammation 

increases the risk of acute atherosis in late pregnancy shown in Stage 5(39). 
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Figure 1 A multistage pre-eclampsia placenta model 

Mixed A+B defective trophoblast differentiation and poor placentation lead to 

poor placental perfusion and consequently stages 2, 3, 4and 5 (Source: Staff et 

al., 2014). 

 

1.2.6 Management of HDP  

The management of HDP should start at the point of diagnosis all through the post-

partum period. However, our study focuses on the period from the point of admission 

to the point of discharge.  

1.2.6.1 Diagnosis 

Biochemical and Biophysical markers for diagnosis/ prognosis 

Some markers that reflect placental function like placental growth factor (PGIF) and 

pregnancy-associated plasma protein-A (PAPP-A) are significantly reduced in the first 

trimester and throughout pregnancy in patients that come with preterm preeclampsia. 

PGIF is a better marker as it has a higher sensitivity(1,43). 

The mean arterial blood pressure and pulsatile index  

Both the mean arterial BP and mean artery pulsatile index at between 11 and 13+6 

weeks gestation are higher in women that will later develop preeclampsia compared 

to unaffected women with unaffected pregnancies, and they are particularly elevated 

in women who develop early preeclampsia(1,43). 
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Assessment of proteinuria  

This can be done using an automated reagent-strip reading device and where a result 

of 1+ or more is obtained a spot urinary protein: creatinine ratio for estimating 

proteinuria in a secondary care setting or a 24-hour urine collection should be done to 

quantify proteinuria.  A protein: creatinine ratio greater than 30mg/mmol or validated 

24-hour urine collection greater than 300mg protein signifies marked proteinuria. If the 

24-hour urine collection is done there should be a recognized way of evaluating the 

plenum of the sample (30). 

Monitoring and follow up 

The clinical assessment should be conducted at every ANC visit and admission should 

be offered for close monitoring or medical action in case of; sustained systolic BP of 

160mmHg or higher, alteration in biochemical or hematological investigations that may 

be alarming (eg a sudden or protracted elevation in creatinine 90 micromole/liter, rise 

in alanine transaminase over 70 IU/liter or a reduction in platelet number to less than 

150000/microliters), indications of imminent eclampsia, pulmonary edema or 

suspected fetal compromise. 

The fullPIERS or PREP-S validated risk prediction models may be used to assist in 

decision-making concerning the most appropriate threshold or point of intervention. 

When using the risk model take into account; 

FullPIERS is a model used in the prediction of fatal life-threatening complications 

where routinely reported variables are included and a retrogressive elimination model 

is used to predict adverse obstetric outcomes. The various parameters evaluated 

include gestational age in weeks and days, the presence of chest pain or dyspnea, the 

platelet count, the level of creatinine, aspartate transaminase levels, and the SpO2. It 

is useful in distinguishing between patients with a high risk of adverse maternal 

outcomes and those with low risk within 48 hours and up to a week after assessment, 

a score of greater than 30% risk is related with a reduced chance of adverse outcomes. 

The model can be used at any time during pregnancy(44). 

PREP-S is an external validation model for predicting the risk of complications in early-

onset PE and is purposed for use only up to 34 weeks of pregnancy. It’s used in 

predicting the risk of adverse obstetric outcomes including early preterm delivery, 

within 48 hours PREP-S, and by using PREP-L under the context of the current care, 

these two models can be computed. This model takes into account the following 

variables, maternal age, gestational age in weeks and days, the presence of 

exaggerated tendon reflexes, the presence of prior existing medical conditions, the 

protein: creatinine ratio, the serum urea concentration, the platelet count, the systolic 

blood pressure if there is ongoing treatment with antihypertensive drugs if there is 

treatment with MgSO4, the SpO2, the alanine amino transaminase concentration, the 

serum creatinine concentration, and the time point from baseline. Women with a total 

risk score of complications less than 50% can circumvent needless referral to tertiary 

facilities and those classified as having a low risk using the PREP-L model can be 
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reviewed as outpatients while those who come up as high risk or very high risk need 

monitoring as in patients with regular intensive monitoring(45). 

Of note is that FullPIERS and PREP-S models do not predict outcomes for 

neonates(30). 

 

Treatment of preeclampsia  

The management of hypertensive disease in pregnancy adapted from  

NICE guidelines 2019 

Table 2 The management of pregnancy with pre-eclampsia 

 

Interventions  Degree of hypertension  

 Hypertension; blood 

pressure of 140/90-

159/109 

Severe hypertension: 

When to admit to the 

wards 

All women with any clinical 

indicators of distress 

either maternal or fetal 

should be admitted or if at 

high risk of distress 

indicated by the fullPIERS 

or PREP-S risk prediction 

models  

Admit however if the BP < 

160/110 mmHg they 

should be managed as 

hypertension 

Antihypertensive 

pharmacological 

treatment 

This should be given if BP 

remains above 

140/90mmhg  

It should be given to all 

women 

Target BP while on anti-

hypertensive treatment  

A BP of ≤135/85 is 

desirable 

A BP of ≤135/85 is 

desirable 

Continuous monitoring of 

BP 

This should be done every 

48hous or more frequently 

if she is admitted.  

It should be done every 

15- 30 minutes until it's < 

160/110 mmHg, thereafter 

should be done at least 4 

times every 24 hours while 

the woman is inpatient and 

dependent on the signs 

and symptoms. 
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Dipstick diagnostic test for 

proteinuria  

This is to be repeated If 

prudent clinically e.g., in 

the onset of new clinical 

features or if there’s 

unsureness of the 

diagnosis  

This is to be repeated If 

prudent clinically e.g., in 

the onset of new clinical 

features or if there’s 

unsureness of the 

diagnosis 

The blood workups  The full blood count, renal 

function, and liver function 

should be checked twice a 

week  

The full blood count, renal 

function should and liver 

function be checked thrice 

a week 

Fetal assessment  Fetal auscultation should 

be offered at each 

antenatal visit. 

Ultrasound for fetal 

assessment should be 

offered at the diagnosis 

and thereafter on a two 

weekly basis if normal. 

A CTG should be done at 

the onset and thereafter 

only when necessitated 

clinically  

Fetal auscultation should 

be offered at each ANCl 

visit. 

Ultrasound for fetal 

assessment should be 

offered at the diagnosis 

and thereafter on a two 

weekly basis if normal. 

A CTG should be done at 

the onset and thereafter 

only when necessitated 

clinically  

 

 

The antihypertensive of choice is labetalol if not suitable/available nifedipine can be 

used and after methyldopa, if both are not suitable or available. 

 

 

Timing of birth  

The 2019 NICE guidelines recommend that the maternal and fetal vitals should be on 

record for timed delivery before 37 weeks in women with PE. The indicators for early 

delivery include (but are not limited to) any of the enumerated features of severe PE 

(30). 

 Poor control of maternal BP despite the use of 3 or more classes of 

antihypertensive in appropriate doses. 

 Maternal oxygen concentration at less than 90% 
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 Continued worsening of bloodwork including LFTs, renal function, hemolysis, 

or thrombocytopenia 

 Protracted neurological deficiencies eg severe protracted headache repeated 

visual field partial blindness or convulsions 

 Placenta abruption 

 Reversed end-diastolic flow in the umbilical artery Doppler velocimetry, a non-

reassuring CTG or stillbirth. 

A senior obstetrician, an anesthetist, and the neonatal team should be aware of the 

birth plan. 

Evaluation of the patient postnatally (including after discharge from critical 

care) 

Blood pressure  

At Garissa Provincial Hospital, Kenya 2010  it was recommended by Ombonga  that 

clinicians should be aware that 44% of eclampsia occurs postpartum especially in term 

pregnancies and therefore careful assessment of women with signs and symptoms 

should be done (46). 

In women with pre-eclampsia postnatally and who had no prior antihypertensive 

treatment, the blood pressure should be monitored; Every 6 hours while admitted, daily 

between day 3-5 postnatally, and on alternate days until normal if blood pressure was 

abnormal on days 3-5. 

 In postnatal women who have preeclampsia and did not have anti-hypertensive 

treatment it should be started if BP is above 150/100mmHg or higher. The women 

should also be asked about symptoms of severe PE whenever taking the BP including 

severe headaches, epigastric pain.  

In postnatal women with pre-eclampsia BP should be measured, 6 hourly while 

admitted and each 1-2 days until 2 weeks after discharge and she is off 

antihypertensive and hypertension has subsided. 

For postnatal women who had been on treatment; should continue on the 

antihypertensive as had been stated above, the antihypertensive dose should be 

reviewed if BP falls below 140/90mmHg and the antihypertensive dosage should be 

decreased if BP is less than 130/80mmHg. For those on methyldopa, it should be 

discontinued latest 2 days after delivery and another treatment instituted. 

The woman should be discharged if ; PE symptoms subside, If BP, while on or off 

medication is 150/100mmHg or less, and if blood workups are steady or improving(30). 

After discharge, all women who have had PE and remain on anti-hypertensive 

medication should have a postnatal review in 2 weeks and at 6-8 weeks postpartum. 
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Hematological and biochemical monitoring  

In patients with PE without severe features or after recovery from critical care: the 

levels of serum creatinine, the platelet count, and the transaminases should be 

checked 48-72 hours after delivery or recovery, if they are normal, they should not be 

repeated. If the biochemical markers are out of the reference range postnatally, they 

should be repeated as clinically indicated until they normalize. Postnatally a urinary 

reagent strip test should be done 6-8 weeks after birth. In those with proteinuria at 6-

8 weeks, postnatally another check should be done at 3 months postnatally to check 

their renal function, and if they are deranged the patient should be referred to a kidney 

specialist. 

 

1.2.7 Outcomes in patients with preeclampsia  

Looking at the process of achieving an uneventful antepartum, intrapartum, and 

immediate postpartum period. Better outcomes are expected in situations where there 

is timely diagnosis and intervention, consistent follow-up on instituted treatment and 

investigation. If preeclampsia goes undiagnosed and hence untreated or insufficiently 

treated it may advance to PE with severe features or eclampsia. PE accounts for 

76,000 and 500,000 preventable maternal and neonatal deaths globally every year 

(32). Overall 10%-15 % of maternal mortalities and 25% of stillbirths and neonatal 

deaths in low and middle-income countries are attributed to PE and eclampsia, and a 

further 15% experience fetal growth restriction and 20% small for gestation age infants 

also (1). Data indicate that the rate of PE has is on the rise, with the US having a 25% 

increase from 1987-2004 according to USNDS(4). In Uganda Nakimuli et al found that 

PE with severe features affected 54% of patients and Eclampsia affected 43% of 

patients (5) while a study done at Pumwani maternity hospital (PMH) found that the 

overall perinatal mortality rate (PMR) was 63/1000 live births while that among patients 

with pregnancy-induced hypertension (PIH) was 203  and half of the neonates were 

born prematurely(28). 

In Ga-Rankuwa hospital in South Africa, Mwinyoglee J et al while looking at the 

maternal and fetal outcomes found that out of the 36 maternal mortalities during the 

study, eclampsia was responsible for 14(38.9%). A case fatality rate of  21.1% and 

maternal deaths were significantly higher in patients that were not on follow-up, those 

who were above 30 years, and those who had multiple convulsions(37). This was in 

keeping with a study done by Kinuthia that showed; antenatal clinic attendance 

conferred the benefit of better screening, timely diagnosis, early institution of 

treatment, and management with subsequent better follow-up and appropriate 

investigation. This resulted in better outcomes among patients who attended ANC(27).  

Preeclampsia arises after 20 weeks of pregnancy. Kinuthia noted that patients had a 

peak ANC attendance at 20-29 weeks similar to the KDHS 2008-2009 which found 

that most patients first ANC visit was at 5.7 months. Health workers thus have a good 

chance to check on various signs and symptoms of PE (27). During the study, the bulk 
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of patients were diagnosed with preeclampsia at a gestational age of 35-39 weeks 

which was credited to the late development of clinical features associated with PE or 

due to inadequate follow-up during ANC thus missing the diagnosis. The study showed 

that 73.3 % had laboratory tests done at diagnosis and 78% had an ultrasound done 

upon diagnosis of preeclampsia, 97.3% received prescriptions at the point of 

diagnosis. In this study, it was noted that many of the women who experienced 

maternal complications were discovered to have PE in the terminal stages of 

pregnancy, with 70.6% being diagnosed at more than 30 weeks gestation, which could 

have attributed to the disease development to PE with severe features and eclampsia 

leading to a surge in maternal complications. Hence large proportions of the study 

participants were diagnosed with severe preeclampsia, which was associated with 

poorer newborn outcomes. These results were similar to a study done in Norway over 

3 years where severe and early-onset preeclampsia was attributed to significant IUGR 

and consequently worse perinatal outcomes. PE was linked with a 5% decrease in 

birth weight, severe PE with a 12% decrease, and in cases where PE was present in 

early pregnancy duration the birth weight had a  23% reduction from the expected(27). 

A study in Turkey postulated that perinatal morbidity and mortality are more dependent 

on gestational age rather than disease dependent on severe PE. However a study by 

Christian Roberts showed the presence of proteinuria ie preeclampsia is associated 

more with a small gestation age (22), this study also postulated that elective delivery 

is averting fetal deaths in preeclampsia.  

Preeclampsia affects various organ systems and this is linked to those that are most 

liable to excessive inflammation and endothelial damage eg CNS, lungs, liver, kidneys, 

vessels in the whole body and, heart. Others like the placenta and fetus are also 

affected. Increased involvement of various organs results in higher maternal and 

perinatal complications. A study by Jussara Mayrink showed that women with 

preeclampsia had a higher relative risk for longer hospital stay and admission at 

almost 6 fold higher(47). Immediate maternal complications including eclampsia at a 

rate of less than 1%(48), antenatal hemorrhage due to placental abruptio recently 

sighted in a study in 2019 by Sinei at KNH on early trimester bleeding, postpartum 

hemorrhage, scotomata, pre-term labor, HELLP syndrome, ARDS, AKI and, cerebral 

edema or even cerebral hemorrhage. Residual maternal complications may include 

protracted elevation of BP, recurring PE and, kidney disfunction. The likelihood of 

maternal mortality is linked to the development of drawbacks such as eclampsia, 

hemorrhage, liver failure or rupture, AKI, pulmonary edema, DIC, and HELLP 

syndrome, which are parameters used in determining the risk of adverse outcomes 

using the fullPIERS model(49,50). These drawbacks are usually seen in women who 

have early-onset PE or women with pre-existing chronic conditions(48). Preeclampsia 

was also found to be the key cause of gestation-related ICU admissions after obstetric 

hemorrhage in HCA hospitals in America (12). 

In a study by Matter and Sibai adverse outcomes were described in 399 successive 

women with EC who delivered in their center at Memphis between 1977 and 1998. 

Leading complications sighted were; placenta abruptio in 10%, neurological deficits 
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7%, aspiration pneumonia 7%pulmonary edema 7%, cardiopulmonary arrest 4%, ARF 

4%, maternal mortality 1%(51).  

Wasiche et al at KNH reported maternal complications in 67% of patients with EC, with 

the most common complications being sepsis 40.4%, pulmonary edema 25.3%, ARF 

10.4 %, and cerebral hemorrhage 10.4%(37). However, this was different with a study 

at selected Government hospitals in Addis Ababa on the trends of PE and EC over a 

5-year duration that found maternal complications were present in only 36% of 

preeclampsia/eclampsia cases, which was in line with a similar population study in 

Nigeria that found maternal complications in 39%(52) 
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2: CONCEPTUAL FRAMEWORK 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maternal age, 

gestational 

age,  

Maternal 

symptoms: 

dyspnea, chest 

pain, headache, 

epigastric pain, 

visual 

disturbance 

Clinical 

findings:sP02, 

AST, platelet 

count, 

proteinuria  

All patients who were admitted 
and received care at PMH 

Social 
demographic risk 
factors: Age, 
economic status, 
level of education  

Obstetric risk 
factors: nulliparity, 

multiple gestation, DM, 
previous PE 

Clinical risk factors: 
Early detection, institution 

of treatment, prophylaxis,   

Prevalence of HDP  

Prevalence and type of 

adverse maternal outcomes: 
• Organ dysfunction, 

respiratory, cardiovascular, 
hepatic  

• Convulsions, coma  
• AKI 
• Low platelets  
• Referal, Admission to ICU  
• PPH, APH  
• Death  

Prevalence and type of 
adverse neonatal 
outcomes: 

• Prematurity  
• LBW 
• Admission to NBU 
• Poor 5-minute APGAR 

score  
• Still birth Figure 2 The 

conceptual 
framework 
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This study will assess all patients who received care at PMH between January 2018 

and December 2019 through a review of medical records. To estimate the prevalence 

of HDP and the risk of adverse obstetric outcomes. Hence the study of all women who 

were admitted will form the population base for the study of the sample population with 

HDP. And the prevalence of HDP will be all patients with HDP out of all sampled 

admissions. Various risk factors have been associated with the development of HDP 

including maternal age, parity, family history of PE, PE in previous pregnancies, 

presence of preexisting hypertension, and diabetes. The patients identified with HDP 

will then be categorized into the various classes of HDP based on patient and clinical 

characteristics (history, clinical presentation, and examination, investigations). 

Prevalence of adverse maternal and perinatal outcomes will be all maternal and 

neonatal adverse outcomes over all women diagnosed with HDP. 

Maternal adverse outcomes of interest include-Organ dysfunction, Convulsions, Low 

platelets, AST>40, AKI, APH, PPH, Death   

Perinatal adverse outcomes of interest will include Prematurity, Low birth weight, low 

APGAR scores at 5 minutes, need for admission to NICU/referral, stillbirths. 

Factors that influence the maternal and perinatal outcomes can be social demographic 

factors eg age, economic status, level of education and obstetric factors eg nulliparity, 

multiple gestation, the severity of the disease, and clinical factors eg Spo2, platelet 

count, proteinuria, AST levels at the time of diagnosis, will be noted.  

 

2.1 Justification 

 

Preeclampsia is a leading cause of severe long-term disability and death among both 

women and neonates. In LMIC, nearly one in ten of all maternal deaths are attributed 

to HDPs. 

In Kenya, HDP is identified as the third cause of maternal mortality after hemorrhage 

and sepsis. The prevalence of preeclampsia and eclampsia in facilities serving low-

income and informal settings is unknown and may be much higher. There is a paucity 

of information showing the upward trend of HDP (7), and data from the USNDS 

indicates that the rate of PE in the US has increased by 25% from 1987-2004 (4). A 

Kenyan confidential inquiry into maternal death in 2014 revealed that 3 out of 20 

pregnant or postpartum Kenyan women died from HDP (6).  

In this study, we aim to estimate the burden of HDP adverse obstetric outcomes of 

patients thereof. This will be informative as it will be providing new baseline information 

on HDP putting into consideration that the last study done in PMH for prevalence was 

35 years ago (53). This information will be instrumental in defining the burden of HDP 

and hence useful in influencing evidence-based policy formulation and resource 

allocation. 
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2.2: Research question 

What is the prevalence of HDP, and risk of adverse maternal and perinatal outcomes 

among pregnant and postpartum women who received care at PMH from 1st January 

2018- 31st December 2019? 

 

 

2.3: Broad objective 

To determine the prevalence of HDP, and risk of adverse maternal and perinatal 

outcomes among pregnant and postpartum women who received HDP care at PMH 

in January 2018- December 2019. 

 

2.4: Specific objectives:  

Among pregnant and postpartum women who received care at Pumwani Maternity 

Hospital obstetric ward from 1st January 2018 to 31st December 2019: 

1. To estimate the prevalence of HDP. 

2. To determine the prevalence of adverse maternal outcomes among women 

with HDP. 

3. To determine the prevalence of adverse perinatal outcomes among women with 

HDP. 

 

2.5: Secondary objective:  

 

1. To describe the socio-demographic, obstetric factors, and clinical factors 

associated with adverse maternal and perinatal outcomes.  
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CHAPTER 3:    METHODOLOGY 
3.1   Study design  

This was a descriptive cross-sectional study where records of pregnant and 

postpartum women admitted at PMH between January 2018 and December 2019 with 

HDP were reviewed from the time of admission until 3 days after delivery, discharge, 

or referral for specialized services. 

 

3.2 Study site  

This study was conducted at PMH a major referral hospital in Kenya, Eastern Nairobi 

in the antenatal wards, labor wards, and postnatal wards. PMH was established in 

1926, Pumwani provides reproductive and neonatal health care services to patients 

from Nairobi and adjoining counties. It has an inpatient bed capacity of 350 patients, 

144 baby cots, one labor ward, and an antenatal ward and, three postnatal wards, with 

2 operating theatres and antenatal clinics running on every working day from 0800hrs 

to 1400hrs. It has an annual admission of 21,000 to 25,000 patients for delivery. The 

obstetrics department is staffed with consultants, medical officers, nurses, midwifes, 

health records officers. Admission runs over 24 hours. It is located in Kamukunji 

constituency which borders Makadara to the south, Starehe to the East, Mathare to 

the North, and Embakasi to the west (Figure 3 A map of Nairobi City County), a 20-

minute distance from the central business district. Pumwani has a catchment 

population of about half a million predominantly low-income people. The facility offers 

free maternity services. 

Pumwani was selected for the study because it is the sole and largest purely maternity 

hospital in the country. Serves as a point of referral for many facilities, it also serves a 

diverse population ranging from low income in Huruma, Biafra, Califonia areas to lower 

and middle-income populations of Starehe, Embakasi, Eastleigh neighbourhoods. 
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3.3 Study population  

All pregnant and postpartum women admitted at PMH between January 2018 and 

December 2019 were the study population for prevalence while those with 

hypertensive disorders in pregnancy formed the study population of interest for 

adverse maternal and perinatal outcomes.  

 

 

 

 

 

 

 

 

 

 Figure 3 A map of Nairobi City County 
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3.3 Sample size determination 

This study was designed to estimate the prevalence of HDP and adverse maternal 

and perinatal outcomes. We established the sample size using Fisher’s as follows: 

𝑛 =  
𝑍2𝑃(1 − 𝑃)

𝑑2
 

Where: 

n – minimum required sample size 

Z – standard normal for a 2-sided test at 95% confidence interval (CI) = 1.96 

P – The estimated prevalence of the outcome of interest 

d – the desired margin of error 

The minimum sample size required to achieve objective 1:   

To estimate the prevalence of hypertensive disorders in pregnancy. 

A survey in Kenya reported about 10% of women had HDP (6).  

Using the above formula, the required sample size was as follows: 

Study 

population 

Outcome of 

interest 

Estimated 

prevalence (P)  

The margin 

of error (d) 

Sample 

size (n) 

All admissions HDP 10% 2.5% 553 

A minimum of 553 records of perinatal women was required to estimate HDP 

prevalence. 

The minimum sample size required to achieve objectives 2 and 3:   

To estimate the prevalence of adverse maternal and perinatal outcomes 

associated with HDP. 

A study in Ethiopia found maternal complications occurred in 36% of women admitted 

with pre-eclampsia or eclampsia (52). Similarly, 25% of stillbirths have been 

associated with PE and Eclampsia in developing countries (1). 

Study 

population 

Outcome of interest Estimated 

prevalence (P)  

The 

margin of 

error (d) 

Sample 

size (n) 

HDP 

admissions 

Maternal complications 36% 5% 354 

Neonatal complication: 

still births 

25% 5% 288 

A minimum sample of 354 women with HDP was required to estimate the prevalence 

of both maternal and neonatal complications. 
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3.5 Sampling procedure 

A simple random sampling technique was used to sample charts which were included 

in the study. The admission registers in the study period constituted the sampling 

frame to randomly select the file numbers which were used to retrieve the charts. A 

list of all admission numbers were generated to form the sampling frame. The numbers 

were entered in SPSS statistical software for sampling. A random selection was 

performed using the ‘select’ command in SPSS. The selected file numbers were used 

to retrieve the charts. Any missing charts were noted and replaced. 

 

3.5.1 Inclusion criteria  

 All women who were admitted for care at PMH between January 2018 and 

December 2019. 

 All women who were admitted for care PMH and had a diagnosis of HDP 

between January 2018 and December 2019.  

 

 

3.5.2 Exclusion criteria  

 Pregnant women admitted at PMH below 20 weeks gestation. 

 All women initially meeting inclusion criteria but on review, their files were 

missing key variables. 

 All women who have gestation with diagnosed congenital malformations. 

 

3.5.3 Data collection 

Data collection was done by the principal investigator under the guidance of two 

supervisors from the department of Obstetrics and Gynecology, University of Nairobi 

and assisted by trained research assistants. The research assistants had medical 

training qualifications with a specialization in clinical medicine and nursing. The list of 

file numbers generated from the registers from the random selection was used to 

retrieve the charts from the health records archives. Patients’ charts were reviewed 

and the relevant information was extracted into a data collection tool. Eligibility criteria 

was administered at every stage of data collection and any record that did not meet 

the inclusion criteria was excluded. The excluded charts were recorded and 

replacement was done at the end of each day. The information extracted from all 

admission charts included the demographic information, the obstetric characteristics, 

presence or absence of HDP. Also, information on adverse obstetric outcomes was 

collected from the women who were admitted with HDP. Files were marked using 

colored stickers to help in the identification of the files and duplication of patients’ 

records. The investigator ensured completeness and accuracy of the data extracted 

from the charts by reviewing the questionnaires and making corrections before the 

charts are returned to the archives. 
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Variables  

The outcome variable of interest in this study was the prevalence of hypertensive 

disorders in pregnancy and that of adverse maternal and perinatal outcomes.  

Socio-demographic variables of interest 

Age, Parity, Level of education, marital status, Employment status, Residence. 

 

Maternal complications of interest included; 

• Organ dysfunction: respiratory, cardiovascular, hepatic  

• Convulsions, coma  

• AKI 

• Low platelets  

• Referral, Admission to ICU  

• PPH, APH  

• Death  
  

The adverse maternal and neonatal outcomes were advised based on previous   

literature and the fullPIERS model of determining the risk of adverse outcomes. A 

diagnosis of HDP was made according to the guidelines of the ISSHP as systolic blood 

pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg on at least two 

occasions 4 hours apart, developing after 20 weeks' gestation, in a previously 

normotensive woman, combined with significant proteinuria was considered as 

preeclampsia (≥ 300 mg in 24 h or two readings of at least ++ on dipstick analysis of 

midstream or catheter urine specimen, if no 24‐h collection was available)(31). Chronic 

hypertension superimposed on PE was defined as the development of significant 

proteinuria after 20 weeks' gestation in a previously non‐proteinuria woman(31). 

PE with severe features was defined as any patient with PE who further develops 

sustained elevated Bp of ≥160/110 mmHg and also either, proteinuria of > 0.3gm/2+ 

dipstick or organ dysfunction evidenced by a derangement in clinical features or 

investigations done. 

Eclampsia was elucidated as the presence of convulsions in a patient with HDP 

without other neurological complications. 

HELLP syndrome was defined as a patient with HDP who developed haemolysis, 

elevated liver enzymes low platelets.  

A patient with HDP was considered to have developed AKI when she had creatinine’s 

>90. Assessed through the U/E/C’s results. 
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Organ dysfunction will include;  

 Hepatic dysfunction based on an AST of >40 has been found most sensitive 

and specific, the following were also be considered ALT, bilirubin albumin, LDH  

 Respiratory compromise indicated by dyspnoea, chest pain, pulmonary edema. 

 Cardiovascular compromise defined by the presence of chest pains, diagnosed 

MI, diagnosed cardiac failure. 

 Central nervous system GCS<13, reversible ischaemic neurological deficient, 

TIA, cortical blindness. 

Low platelets were be defined by platelet levels <150,000x109/L. A full hemogram was 

also assessed and severe thrombocytopenia considered when <50x109 /L. 

Convulsions were defined by the presence of one or more generalized tonic-clonic 

jerking/ seizures. 

Post-partum hemorrhage (PPH) was defined as the loss of >500mls after vaginal birth 

or >1000mls after caesarean section or any loss that resulted in deterioration of the 

medical condition of the patient. 

Antepartum hemorrhage (APH) was considered when there was bleeding through the 

genital tract after 28 weeks gestation and before delivery. 

The exposure variable of interest was assessed using the number of patients who had 

hypertensive disorder in pregnancy. 

 

 

Neonatal complications of interest included; 

Preterm birth was defined based on WHO criteria as birth before 37 completed weeks 

and classified into based on gestational age (54): 

 Moderate or late preterm delivery between 32 and before 37 completed week’s 

gestation. 

 Very preterm as delivery between 28 and less than 32 weeks gestation. 

 Extremely preterm as delivery before 28 weeks gestation. 

Infants admitted into the neonatal ICU and to the new-born unit due to neonatal 

asphyxia.  

Where asphyxia was defined based on ACOG, AAP guidelines as the presence of: 

 Persistent Apgar of 0-3 for longer than 5 minutes.   

 Apgar score of less than 7 at 5 minutes after birth.   
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Intrauterine fetal demise/ stillbirths, perinatal deaths. Which was defined as any 

neonate born after 28 weeks gestation while dead or if they died within 6 days of 

delivery.  

Low birth weight was be defined based on WHO definition as <2500 grams, and further 

classification as very low birth weight if <1500g, and extremely low birth weight if 

<1000g(54). 

 

Table 3 Study variables  

 

Objective Independent variables Dependent variables 

Prevalence of 

hypertensive disorders in 

pregnancy 

 Age 

 Level of education 

 Marital status 

 Source of income 

 Place of residence 

 ANC attendance 

 Parity 

 Gestational weeks 

 Mode of delivery 

Hypertensive disorders in 

pregnancy 

 Pre-eclampsia 

 Eclampsia 

 Chronic hypertension 

 HELLP syndrome 

Prevalence of adverse 

maternal outcomes 

associated with HDP 

Maternal outcomes 

 AKI 

 Organ dysfunction  

 Convulsions  

 Admission to ICU  

 Referal  

 Death  

 APH 

 PPH 

Prevalence of adverse 

perinatal outcomes 

associated with HDP 

Neonatal complications 

 Intrauterine fetal demise 

 LBW  

 Preterm birth  

 Low APGAR score  
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3.4.5 Data management and analysis 

Data was coded and entered in MS Excel 2016 data entry sheet. Data quality was 

ensured during data entry and cleaning was done. The entered data was exported into 

SPSS version 23.0 statistical software for analysis. The study population was 

described by summarizing socio-demographic and obstetric characteristics into 

percentages and means or medians for categorical variables and continuous data 

respectively.  

The prevalence of HDP and 95% confidence interval presented was calculated out of 

the total admissions. Similarly, the prevalence of maternal complications (pre-

eclampsia, eclampsia, chronic hypertension, and HELLP syndrome) and neonatal 

outcomes (premature birth, stillbirths, and perinatal deaths) was calculated out of all 

women with HDP and 95% confidence interval presented. Factors associated with 

HDP, maternal complications, and neonatal outcomes were determined using the chi-

square test for categorical variables and a comparison of means using the 

independent t-test for continuous data. Mann-Whitney U test was used to compare 

medians for non-normally distributed data. The relative risk was calculated to estimate 

the likelihood of developing the outcomes associated with each independent variable. 

All statistical tests were interpreted at a 5% level of significance. 

Summary based on objectives: 

Primary Objective 1: Prevalence of hypertensive disorders in pregnancy.   

The prevalence of HDP was calculated out of the total admissions and 95% confidence 

interval presented.  

Primary Objective 2: Prevalence of adverse maternal associated with HDP 

Prevalence of maternal complications (Organ dysfunction, Convulsions, Low platelets 

<150x109 /L, AST>40, AKI, APH, PPH, Death) was calculated out of all women with 

HDP and 95% confidence interval presented.  

Primary Objective 3: Prevalence of adverse perinatal outcomes associated with 

HDP. 

Prevalence of adverse perinatal outcomes (premature birth, stillbirths, and perinatal 

deaths) was calculated out of neonates and 95% confidence interval presented.  

Secondary Objective: Among women with HDP the socio-demographic and 

obstetric factors, associated with adverse maternal and perinatal outcomes. 

Factors associated with HDP, maternal adverse outcomes, and neonatal outcomes 

were determined using the chi-square test for categorical variables and a comparison 

of means using the independent t-test for continuous data. Mann-Whitney U test was 

used to compare medians for non-normally distributed data. The relative risk was 
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calculated to estimate the risk of developing the outcomes associated with each 

independent variable. The odds ratio was calculated to estimate the relative risks of 

developing the outcomes associated with each independent variable. Multiple logistic 

regression models were used to determine factors independently associated with the 

outcomes. All statistical tests were interpreted at a 5% level of significance. 

 

Research ethics  

A trained research assistant qualified in the medical field (nurse or clinical officers) at 

PMH identified the files of women who met the inclusion criteria from the total number 

of files present covering the two-year duration of the study. This will then be 

segregated and the required information extracted and analysed maintaining 

confidentiality. 

Ethics approval from Kenyatta National Hospital/University of Nairobi Ethics and 

Research Committee was sought. Waiver of consent was requested from ERC 

because data collection was not done directly among patients but from the medical 

records. No identifiers were used during data collection to ensure confidentiality of the 

patients’ information. 

Permission was sought from the administration of PMH to conduct the study at the 

site. 

 

Study limitations  

Since the study was be done on files that had some missing information. However, 

these were set aside and consecutively replaced. There were some missing files as a 

result of relocation of records, damages due to leakage and limited storage space 

however with assistance of health records officers we traced most and the missing 

ones were also replaced consecutively. 

The end outcomes ie clinical progress of the patients who were referred out of the 

facility were missed. In our study a total of 3 patients were referred for more specialized 

care to KNH due AKI.  

 

Study strengths  

The last study of the prevalence of HDP at PMH was done in 1985, thus a new study 

will help in getting an update of the current prevalence of HDP. 

This study was informative and has provided new baseline information on HDP, thus 

useful in influencing evidence-based policy formulation and resource allocation. 
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4.0 RESULTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sampled pregnant and postpartum 
women who were admitted and 
received care at PMH (n=3652) 

Patients with HDP 
(prevalence) n=528 

Excluded from study 
(n=338) 

• Missing LNMP 
(n=159) 

• Missing BP (n=66) 
• No LNMP & BP (n= 

25) 
• Missing >5% data 

(n=88) 

Files retrieved 
(n=3990) 

Total deliveries in PMH between 2018-
2019 (n=39711) 

Flow chart of recruitment and identification of women with HDP 
 

Figure 4 Flow chart of recruitment and 
identification of women with HDP 
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A total of thirty-nine thousand seven hundred and eleven (39,711) women delivered 

at PMH between January 2018 to December 2019 out of whom charts of, three 

thousand nine hundred and ninety (3990) women who delivered were sampled, three 

hundred and thirty-eight charts (338) were excluded due to: missing LNMP n=159, 

missing BP n=66, No LNMP and BP n=25, missing >5% of data n=88. Leaving a total 

of three thousand six hundred and fifty-two (3652) who were then studied for the 

prevalence of HDP and that of adverse maternal and perinatal outcomes and, the 

description of social demographic, obstetric and clinical factors associated with 

adverse maternal and perinatal outcomes among women with HDP. 

 

The prevalence of hypertensive disorders in pregnancy 

 

 

 

Figure 5  Pie chart depicting the prevalence of HDP among a sample of 3652 women 

who delivered at PMH between Jan 2018 and Dec 2019  

We calculated the prevalence of HDP from a sample size of 3652 women who 

delivered between January 2018 and December 2019, where a total of 528 women 

had HDP giving us a prevalence of 14.5% (13.3-15.6). 

 

 

With HDP, 528, 
14.5%(13.3-15.6)

Normal BP, 3124, 
85.5%
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Prevalence of adverse maternal outcomes among women with HDP  

As shown in Table,6 3.2% (95% CI 1.7-4.9%) of the women with HDP had maternal 

complications. The complications due to postpartum hemorrhage were (47.1%), 

antepartum hemorrhage (29.4%) and acute renal injury (17.6%). 

 

Table 4 Adverse maternal outcomes 

Variable  Frequency (%) 95% CI 

Maternal complications (n=528) 

Yes 

No 

 

17 (3.2) 

511 (96.8) 

 

1.7 – 4.9 

95.1-98.3 

Type of maternal complications 

(n=17) 

Acute renal injury 

Development of eclampsia  

Antepartum hemorrhage  

Postpartum hemorrhage 

 

3 (17.6) 

1 (5.9) 

5 (29.4) 

8 (47.1) 

 

 

 

Prevalence adverse perinatal outcomes among women with HDP 

As below Table 7, adverse neonatal outcomes were reported in 16.9% (95% CI 13.5-

20.1%) of the neonates of women diagnosed with HDP. The complications were 

neonatal asphyxia (53.9%), preterm birth (24.7%) and intrauterine fetal demise 

(23.6%). 

 

Table 5 Adverse neonatal outcomes 

 

Variable  Frequency (%) 95% CI 

Neonatal complications (n=528) 

Yes  

No  

 

89 (16.9) 

439 (83.1) 

 

13.7-20.0 

80.0-86.3 

Type of neonatal complications 

(n=89) 

Intrauterine fetal demise 

Small for gestation age neonates  

Preterm birth  

Neonatal asphyxia 

 

21 (23.6) 

2 (2.2) 

22 (24.7) 

48 (53.9) 
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Social Demographic and obstetric characteristics of the women with HDP 

As shown in Table 6 below, the mean age of the women was 27.1 years and ranged 

between 15 to 44 years. As compared to women who were 35+ years, there was a 

higher risk of HDP among those aged between 15 and 24 years [OR 1.7 (95% CI 

1.3-2.4), p=0.001] and 25-34 year-odds [OR 1.4 (95% CI 1.1-1.7), p=0.002]. An 

approximate (22.3%) were not educated, 45.3% had missing records on education 

level. The majority (89.8%) were married and 77.1% were unemployed. More than 

two-thirds (67.6%) of the population were living in informal settlements. 

ANC attendance was high with 99.2% of the women having attended antenatal care. 

Nulliparous were 39.3% while 59.6% of the women were multiparous. The mean 

gestation age at delivery was 38.5 weeks and ranged from 28 to 42 weeks. Greater 

than two thirds (69.7%) of the women had spontaneous vaginal delivery (SVD), 

159(30.1%) delivered via caesarian section, and 1 woman assisted delivery via 

vacuum extraction. The mean birth weight for the neonates was 3042.8 kg. 

 

Table 6 Social Demographic and obstetric characteristics of women with HDP 

 

Variable  n= 528 

Frequency (%) 

Age 

Mean (SD) 

Min – max 

 

Category, n (%) 

15-24 

25-34 

35+ 

 

 

27.1 (5.7) 

15.0-44.0 

 

 

196 (37.1) 

268 (50.8) 

64 (12.1) 

Highest level of education attained 

None 

Primary 

Secondary 

Post-secondary 

Not indicated  

 

118 (22.3) 

61 (11.6) 

68 (12.9) 

42 (8.0) 

239 (45.3) 

Marital status 

Single 

Married 

Divorced/Separated 

 

53 (10.0) 

474 (89.8) 

1 (0.2) 

Main source of income 

Salaried job 

Self-employed 

Casual work 

Not-employed 

Not indicated  

 

26 (4.9) 

76 (14.4) 

11 (2.1) 

407 (77.1) 

8 (1.5) 



31 | P a g e  
 

Place of residence 

Slum 

Non-slum 

Not indicated  

 

357 (67.6) 

169 (32.0) 

2 (0.4) 

Attended ANC 

Yes 

No 

 

524 (99.2) 

4 (0.8) 

Parity 

Nulliparous  

Multiparous  

Grand multiparous 

Not indicated  

 

197 (37.3) 

326 (61.7) 

4 (0.8) 

1 (0.2) 

Gestational age at delivery (Weeks) 

Mean (SD) 

Min –max  

 

38.5 (2.6) 

28.0-42.0 

Mode of delivery 

SVD 

CS 

Vacuum extraction 

 

368 (69.7) 

159 (30.1) 

1 (0.2) 

Mean birth weight (SD) 3042.8 (641.2) 

Category, n (%) 

Normal BW (>=2500g) 

LBW (1500-2499g) 

Very LBW (1000-1499g) 

Extremely LBW (<1000g) 

 

451(85.4) 

68(12.9) 

7 (1.3) 

2 (0.4) 
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Factors associated with adverse maternal outcomes in patients with HDP 

As shown below in Table 7, none of the socio-demographic factors such as age, level 

of education, marital status, employment status and residence influenced the 

occurrence of maternal complications in women with HDP. However, the women with 

para 3 or more were more likely to report maternal complications compared to para 0, 

OR 5.0 (95% CI 1.4-18.3), p=0.015. Similarly, CS deliveries were more likely in women 

with maternal complication, OR 2.7 (95% CI 1.0-7.1), p=0.045. However, these were 

not considered statistically significant. 

Table 7 Factors associated with maternal complications in patients with HDP 

Variable Maternal complications OR (95% CI) P value 

Yes No 

Mean age (SD) 27.9 (5.8) 27.0 (5.7) - 0.520 

Level of education 

None 

Primary 

Secondary 

Post-secondary 

 

3 (50.0) 

1 (16.7) 

1 (16.7) 

1 (16.7) 

 

115 (40.6) 

60 (21.2) 

67 (23.7) 

41 14.5) 

 

1.1 (0.1-10.6) 

0.7 (0-11.2) 

0.6 (0-10.1) 

1.0 

 

0.954 

0.790 

0.731 

Marital status 

Single  

Married  

Divorced/separated   

 

1 (5.9) 

16 (94.1) 

0 

 

52 (10.2) 

458 (89.6) 

1 (0.2) 

 

1.0 

1.8 (0.2-14.0) 

- 

 

 

0.566 

1.000 

Main source of income 

Salaried job 

Self-employed 

Casual work 

Not-employed 

 

2 (11.8) 

1 (5.9) 

1 (5.9) 

13 (76.5) 

 

24 (4.8) 

75 (14.9) 

10 (2.0) 

394 (78.3) 

 

2.5 (0.5-11.8) 

0.4 (0.1-3.1) 

3.0 (0.4-25.5) 

1.0 

 

0.240 

0.386 

0.307 

 

Place of residence 

Slum 

Non-slum 

 

9 (52.9) 

8 (47.1) 

 

348 (68.4) 

161 (31.6) 

 

0.5 (0.2-1.4) 

1.0 

 

0.180 

Attended ANC 

Yes  

No 

 

17 (100.0) 

0 

 

507 (99.2) 

4 (0.8) 

 

- 

 

1.000 

Parity 

0 

1 

2 

3+ 

 

4 (23.5) 

6 (35.3) 

1 (5.9) 

6 (35.3) 

 

193 (37.8) 

159 (31.2) 

100 (19.6) 

58 (11.4) 

 

1.0 

1.8 (0.5-6.6) 

0.5 (0.1-4.4) 

5.0 (1.4-18.3) 

 

 

0.360 

0.517 

0.015 

Parirty 

Nulliparous  

Multiparous  

Grand multiparous  

 

 

4(23.5) 

13(76.5) 

0 

 

193(37.8) 

313(61.4) 

4(0.8) 

 

1.0 

2.0 

- 

 

 

0.230 

0.999 

Mean gestational age at 

delivery in weeks (SD)  

37.4 (4.5) 38.6 (2.7) - 0.077 

Mode of delivery 

SVD 

CS 

Vacuum extraction  

 

8 (47.1) 

9 (52.9) 

0 

 

360 (70.5) 

150 (29.4) 

1 (0.2) 

 

1.0 

2.7 (1.0-7.1) 

- 

 

 

0.045 

1.000 
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Factors associated with adverse perinatal outcomes in women with HDP 

As shown in Table 9, socio-demographic and obstetric factors did not influence 

neonatal outcomes. However, there were more neonatal complications among the 

women who delivered at a significantly lower gestational age of 37.5 weeks compared 

to 38.7 weeks in those without complications (p<0.001). 

 

Table 8 Factors associated with neonatal complications in patients with HDP 

 

Variable Neonatal complications OR (95% CI) P value 

Yes No 

Mean age (SD) 26.0 (4.9) 27.3 (5.8) - 0.053 

Level of education 

None 

Primary 

Secondary 

Post-secondary 

 

18 (36.7) 

11 (22.4) 

14 (28.6) 

6 (12.2) 

 

100 (41.7) 

50 (20.8) 

54 (22.5) 

36 (15.0) 

 

1.1 (0.4-2.9) 

1.3 (0.4-3.9) 

1.6 (0.5-4.4) 

1.0 

 

0.880 

0.615 

0.407 

Marital status 

Single  

Married  

Divorced/separated  

 

5 (5.6) 

84 (94.4) 

0 

 

48 (10.6) 

390 (88.8) 

1 (0.2) 

 

1.0 

2.1 (0.8-5.4) 

- 

 

 

0.134 

Main source of income 

Salaried job 

Self-employed 

Casual work 

Not-employed 

 

4 (4.5) 

14 (15.7) 

1 (1.1) 

70 (78.7) 

 

22 (5.1) 

62 (14.4) 

10 (2.3) 

337 (78.2) 

 

0.9 (0.3-2.6) 

1.1 (0.6-2.1) 

0.5 (0.1-3.8) 

1.0 

 

0.812 

0.796 

0.489 

Place of residence 

Slum 

Non-slum 

 

57 (64.0) 

32 (36.0) 

 

300 (68.6) 

137 (31.4) 

 

0.8 (0.5-1.3) 

1.0 

 

0.396 

Attended ANC 

Yes  

No 

 

89 (100.0) 

0 

 

435 (99.1) 

4 (0.9) 

 

- 

 

1.000 

Parity 

0 

1 

2 

3+ 

 

40 (44.9) 

23 (25.8) 

16 (18.0) 

10 (11.2) 

 

157 (35.8) 

142 (32.4) 

85 (19.4) 

54 (12.3) 

 

1.0 

0.6 (0.4-1.1) 

0.7 (0.4-1.4) 

0.7 (0.3-1.5) 

 

 

0.113 

0.352 

0.410 

Parity  

Nulliparous  

Multiparous 

Grand multiparous  

 

40(44.9) 

49(55.1) 

0 

 

157(35.8) 

277(63.2) 

4(0.9) 

 

1.0 

0.7(0.4-1.1) 

- 

 

 

0.121 

0.999 

Mean gestational age at 

delivery in weeks (SD)  

37.5 (4.2) 38.7 (2.4) - <0.001 

Mode of delivery 

SVD  

CS 

Vacuum extraction  

 

55 (61.8) 

34 (38.2) 

0 

 

313 (71.3) 

125 (28.5) 

1 (0.2) 

 

1.0 

1.5 (1.0-2.5) 

- 

 

 

0.072 
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Prevalence of types of HDP  

 

 

 

 

 

Figure 6  Bar graph showing the prevalence of types of HDP among women with HDP 

at PMH Jan 2018 to Dec 2019 

Prevalence of types of HDP 

As below Table 9 and figures 4 and 5 above, 528 women had hypertensive disorder 

of pregnancy (HDP) which translated to 14.5% prevalence among all deliveries at 

PMH.  

The 95% CI ranged between 13.3% and 15.6%. As shown in Table 9 below, (47.5%) 

of the women had HDP and had not been classified.  The most common type of HDP 

was pre-eclampsia in 49.8% of women. 

Table 9 Types of hypertensive disorders of pregnancy (HDP) 

Variable  Frequency (%) 95% CI 

Diagnosis of HDP (n=3652) 

Yes  

No  

 

528 (14.5) 

3124 (85.5) 

 

13.3-15.6 

 

Type of HDP (n=528) 

Pre-eclampsia 

Eclampsia 

Chronic hypertension 

 

263 (49.8) 

6 (1.1) 

4 (0.8) 

 

- 

49.8

1.1 0.8 0.8

47.5
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HELLP syndrome 

Unclassified 

4 (0.8) 

251 (47.5) 

 

Maternal complications associated with adverse perinatal outcome 

As below Table 10, those with adverse perinatal outcomes had a higher prevalence 

of HDP (18.8%) compared to those without complications (13.8%), OR 1.4 (95% CI 

1.1-1.9), p=0.004. Pre-eclampsia increased the risk of neonatal complications, OR 1.5 

(95% CI 1.1-2.0), p=0.024. Maternal complications did not show any significant 

influence on the occurrence of perinatal complications (p=0.506). However, we didn’t 

consider these statistically significant. 

 

Table 10  Maternal complications associated with adverse perinatal outcome 

 

Variable Neonatal complications OR (95% CI) P value 

Yes No 

HDP 

Present 

Absent 

 

89 (18.8) 

385 (81.2) 

 

439 (13.8) 

2739 (86.2) 

 

1.4 (1.1-1.9) 

1.0 

 

0.004 

Type of HDP 

Pre-eclampsia 

Eclampsia 

Chronic hypertension 

HELLP syndrome 

Unclassified  

 

46 (64.7) 

2 

1 (5.9) 

0 (5.9) 

40 (23.5) 

 

217 (19.8) 

4 (1.2) 

3 (0.6) 

4 (0.6) 

211 (48.3) 

 

1.5 (1.1-2.0) 

3.4(0.6-18.4) 

2.2 (0.2-21.6) 

- 

1.3 (0.9-1.8) 

 

0.024 

0.138 

0.474 

0.440 

0.149 

Maternal 

complications 

Present 

Absent 

 

4 (4.5) 

85 (95.5) 

 

13 (3.0) 

426 (97.0) 

 

1.5 (0.5-4.8) 

1.0 

 

0.506 
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DISCUSSION 

Hypertensive disorders in pregnancy are an integral part of patient care as they are a 

leading cause of maternal, fetal and neonatal morbidity and mortality both globally and 

locally, hence our study aimed at finding the prevalence of (HDP) among pregnant 

and postpartum women at pumwani maternity hospital (PMH). HDP was diagnosed in 

14.5% of the women in this study which was higher than the estimated 10% in 

pregnancies reported globally (2) and markedly higher than the incidence of 3.7 % 

found by Bansal in 1985 in the same study site (53). Indicating a marked increase in 

the disease burden due to HDP in the same study site over the elapsed duration (33 

years). This is important for health workers both in clinical practice and in the field of 

research. A lower prevalence has been reported in various parts of the world such as 

Australia at 9.8% and India at 7.8% and 5.4% for preeclampsia (3). The prevalence of 

HDP in this study was comparable to findings by Swati et al in Nigeria who found a 

prevalence of 17% and Alemayehu et al who found a prevalence of 12.4% in Ethiopia, 

many studies in Africa report a higher prevalence of HDP and PE (6,35,55). Among 

those with a diagnosis of HDP, 49.8% had preeclampsia which was in line with a study 

by Hanson et al, and another by Gorbee. G  at al  that showed preeclampsia was the 

most common diagnosis in HDP and similarly a study by Musa Abednego in the same 

site that found PE affected 50.2% in 2015  (7,28,56). This also correlates with a 

systematic review and meta-analysis on the burden of HDP in Africa that found that 

PE was the commonest type of HDP and the prevalence of HDP was higher in Sub 

Saharan Africa (57). The higher prevalence of HDP could be due to the fact that our 

study was hospital based as compared to those from other settings, we also had a 

very good ANC attendance at 99.2 % of patients having attended ANC. As a region 

the higher prevalence of HDP in Africa in comparison to higher income countries has 

been attributed to various factors including but not limited to low social economic 

status, level of education, poor nutrition, higher likelihood for maternal infections, 

anaemia, variations in study methodology and population structures. 

Women with HDP have an increased risk of adverse maternal and perinatal outcomes 

and preeclampsia is associated with the highest prevalence of complications, affecting 

2-8% of pregnancies (7). This study found an overall prevalence of 3.2% of maternal 

complications in women with HDP. The most common maternal complication was 

found to be postpartum and antepartum hemorrhage similar to a finding by Sambu at 

KNH in 2011 (37). Antepartum hemorrhage in the setting of HDP may result from 

abruptio placenta, which is characterized by per vaginal bleeding after 20 weeks 

gestation and may be accompanied by abdominal pain and uterine contractions. HDP 

is a significant risk factor for abruptio and causes a 5 fold likely (58), pathologically 

caused by premature separation of the placenta secondary to rupture of maternal 

vessels in the decidua basalis(50). Acute renal injury (AKI) was also prevalent among 

women diagnosed with HDP. Preeclampsia is a common cause of AKI, and its been 

found that 15.3% of women with preeclampsia have AKI(11) especially in low resource 

settings. A history of HDP in a previous pregnancy is a strong predictor, (odds ratio, 

2.24:95% CI,1.12-4.17) in a study by Frances et al.(11). Preeclampsia and eclampsia 
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have been shown to affect multiple organs and cause various systemic dysfunctions 

including renal injury, stroke, cardiac dysfunction or arrest, respiratory compromise 

coagulopathy, and liver failure(4,37). In addition, previous study findings have 

associated preeclampsia and eclampsia with direct maternal deaths (1). Our study did 

not however report any maternal deaths in the period under review. 

The prevalence of neonatal complications was 16.9% in women with HDP and 

neonatal asphyxia contributed to more than a half of the complications. Literature 

shows that there is an increased risk of perinatal complications associated with HDP. 

Fetal growth restriction, small for gestation age infants, and preterm births have been 

attributed to preeclampsia (1). Preterm births affected a substantial proportion of the 

neonates contributing a quarter of the complications. However, in this study a small 

proportion of neonates were small for gestation age.  

Preeclampsia and/or eclampsia have been linked to higher rate of stillbirths and 

neonatal deaths in developing countries (1). Intrauterine fetal demise contributed to 

more than a fifth of the neonatal complications in women with HDP. This was a 

substantial proportion that could be attributed to the influence of HDP on maternal 

wellbeing. 

Several studies including one by Kinuthia in 2015 (27) brought forward factors 

associated with maternal and perinatal complications including advanced maternal 

age, lack of ANC attendance and poor social economic status which were also 

identified in a study by Sambu as predictors for development of adverse outcomes in 

pregnancy (37). In our study however we had an excellent ANC attendance at 99.2%, 

which may be attributed to community outreach programs by the PMH, close proximity 

to the target population, increased appreciation of the importance of antenatal care 

during teachings conducted during the ANC visits. ANC attendance has been linked 

with better pregnancy outcomes (27,37). Our findings showed that multiparous women 

were at a higher risk of maternal complications and that socio-demographic 

characteristics of the women did not predict the complications experienced, this is 

comparable to a study by Gorbee et al 2020 and Sambu 2011(37,56) . Similarly, the 

neonates with complications were expectedly born earlier and the adverse perinatal 

outcomes were not associated with the characteristics of the mother. This is as 

expected as preterm delivery,   

 

STUDY LIMITTATIONS  

The most outstanding challenge faced was encountering missing files this was partly 

due to reorganization that was happening at the records office and the transfer of 

records and also due to the limited space available for records. There had been also 

a water leak that had damaged some files. This however was mitigated by guidance 

and cooperation provided in locating the missing files and the fact that we were able 

to find replacements in the data set. 

 



38 | P a g e  
 

Another key challenge was incomplete records: the lack of some important either 

social demographic or crucial patient information, these were then subsequently 

replaced. However, it was noted as an area that needed improvement by reinforcing 

the need for complete record keeping to the health care providers.  

 

CONCLUSIONS 

HDP was found to be common and affected 14.5% of the women delivering at PMH 

between January 2018 and December 2019. Pre-eclampsia was the most prevalent 

affecting 49.8% of the patients with HDP, 47.5% of women with HDP were 

unclassified. This was a marked increase from that of Bansal at the same study site 

33 years earlier. This prevalence increase was in tandem with the observed global, 

regional and local trend of preeclampsia and hypertensive disorders in pregnancy. 

The prevalence of adverse maternal outcomes was 3.2% (with the most common 

being postpartum hemorrhage at 47.1%).  

The prevalence of adverse neonatal outcomes was 16.9%, with birth asphyxia at 48% 

being the most prevalent. No factors were significantly associated with HDP in our 

setting. Lack of proper classification was identified as a shortcoming.  

 

RECOMMENDATIONS  
Heightened awareness and precise documentation and classification of HDP is crucial 

to ensure the provision of quality care, early recognition and treatment, and 

consequent good maternal and perinatal outcomes. 

This can be achieved through incorporating patient centered care. 

WHO recommendations on antenatal care for a positive pregnancy experience.  

Patient and health care provider education on the importance of preconception care. 

Patient and health care provider education on the importance of early antenatal care 

attendance. 

Policy development to facilitate continued patient and health worker education on HDP 

enhancing early identification and treatment.  

Health care providers education on the need for proper documentation and 

preservation of health records.  

Empowering the health care workforce with the right facilities to enhance the early 

identification and treatment of HDP. 

More research on HDP having seen its increased prevalence and hence burden on 

maternal and neonatal health.  

 



39 | P a g e  
 

REFERENCES 

1.  Duley L. The Global Impact of Pre-eclampsia and Eclampsia. Semin Perinatol 
[Internet]. 2009 Jun 1 [cited 2019 Sep 4];33(3):130–7. Available from: 
https://www.sciencedirect.com/science/article/abs/pii/S0146000509000214 

2.  World Health Organization. Maternal mortality Progress towards achieving the 
fifth Millennium Development Goal [Internet]. 2014 [cited 2019 Oct 24]. Available 
from: 
http://apps.who.int/iris/bitstream/handle/10665/112318/WHO_RHR_14.06_eng
.pdf;jsessionid=E06BBF030B8B257867CBF032D5BEC59F?sequence=1 

3.  Roberts CL, Algert CS, Morris JM, Ford JB, Henderson-Smart DJ. Hypertensive 
disorders in pregnancy: a population-based study [Internet]. Vol. 182, Centre for 
Perinatal Health Services Research. 2005. Available from: www.mja.com.au 

4.  Jeyabalan A. Epidemiology of preeclampsia: impact of obesity. Nutr Rev 
[Internet]. 2013 Oct [cited 2019 Sep 4];71 Suppl 1(0 1):S18-25. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/24147919 

5.  Nakimuli A, Nakubulwa S, Kakaire O, Osinde MO, Mbalinda SN, Kakande N, et 
al. The burden of maternal morbidity and mortality attributable to hypertensive 
disorders in pregnancy: A prospective cohort study from Uganda. BMC 
Pregnancy Childbirth [Internet]. 2016;16(1). Available from: 
http://dx.doi.org/10.1186/s12884-016-1001-1 

6.  Ndwiga C, Osoti A, Pooja S, Odwe G, Ogutu O, Charlotte W. RETROSPECTIVE 
COHORT STUDY: CLINICAL PRESENTATION AND OUTCOMES OF PRE-
ECLAMPSIA AND ECLAMPSIA AT KENYATTA NATIONAL HOSPITAL 
NAIROBI, KENYA ENDING ECLAMPSIA STUDY REPORT [Internet]. 2018 
[cited 2020 May 26]. Available from: www.popcouncil.org 

7.  Hanson C, Sharma S. Pregnancy_Hypertension-chapter4. Epidemiol Hypertens 
Disord pregnancy. 2016;63–74.  

8.  Khan KS, Wojdyla D, Say L, Gülmezoglu AM, Van Look PF. WHO analysis of 
causes of maternal death: a systematic review. Lancet [Internet]. 2006 Apr [cited 
2019 Sep 5];367(9516):1066–74. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S0140673606683979 

9.  Mackay AP, Berg CJ, Atrash HK. Pregnancy-related mortality from 
preeclampsia and eclampsia. Obstet Gynecol. 2001;97(4):533–8.  

10.  Pierre-Marie T, Gregory HE, Maxwell DI, Robinson EM, Yvette M, Nelson FJ. 
Maternal mortality in Cameroon: A university teaching hospital report. Pan Afr 
Med J. 2015 May 7;21.  

11.  Conti-Ramsden FI, Nathan HL, De Greeff A, Hall DR, Seed PT, Chappell LC, et 
al. Pregnancy-Related Acute Kidney Injury in Preeclampsia: Risk Factors and 
Renal Outcomes. Hypertens (Dallas, Tex  1979) [Internet]. 2019 Nov 1 [cited 
2020 Jun 5];74(5):1144–51. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/31564161 

12.  Porreco RP, Barkey R. Peripartum intensive care. J Matern Neonatal Med 
[Internet]. 2010 Oct 14 [cited 2019 Sep 4];23(10):1136–8. Available from: 



40 | P a g e  
 

http://www.ncbi.nlm.nih.gov/pubmed/20540680 

13.  Ngoc NTN, Merialdi M, Abdel-Aleem H, Carroli G, Purwar M, Zavaleta N, et al. 
Causes of stillbirths and early neonatal deaths: Data from 7993 pregnancies in 
six developing countries. Bull World Health Organ. 2006;84(9):699–705.  

14.  Masai JN. AN ASSESSMENT OF PRE-ECLAMPSIA SCREENING SERVICES 
DURING ANTENATAL CARE VISITS AT BUNGOMA COUNTY REFERRAL 
HOSPITAL, KENYA. 2016;(June).  

15.  Muchemi OM ain., Gichogo AW angech. Maternal mortality in Central Province, 
Kenya, 2009-2010. Pan Afr Med J. 2014;17:201.  

16.  Yego F, Stewart Williams J, Byles J, Nyongesa P, Aruasa W, D’Este C. A 
retrospective analysis of maternal and neonatal mortality at a teaching and 
referral hospital in Kenya. Reprod Health. 2013;10.  

17.  Beaufils MA an. MMM von D. The FIGO Textbook of Pregnancy Hypertension. 
Magee LAP von DS, editor. Vol. 6, Nephrologie et Therapeutique. 2016. 200–
214 p.  

18.  WHO. TRENDS IN MATERNAL MORTALITY: 2000 TO 2017 [Internet]. 2019. 
Available from: http://apps.who.int/bookorders. 

19.  WHO. The world bank. Reform Int Institutions IMF, World Bank WTO [Internet]. 
2015;29–57. Available from: http://www.afro.who.int/sites/default/files/2017-
05/trends-in-maternal-mortality-1990-to-2015.pdf 

20.  Brown MA, Magee LA, Kenny LC, Karumanchi SA, McCarthy FP, Saito S, et al. 
The hypertensive disorders of pregnancy: ISSHP classification, diagnosis & 
management recommendations for international practice. Vol. 13, Pregnancy 
Hypertension. Elsevier B.V.; 2018. p. 291–310.  

21.  WHO. WHO recommendations for Prevention and treatment of pre-eclampsia 
and eclampsia [Internet]. 2011 [cited 2019 Sep 1]. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/44703/9789241548335_eng.p
df;jsessionid=46A17A39C40BE9DB42B2329970865CFB?sequence=1 

22.  Roberts CL, Algert CS, Morris JM, Ford JB, Henderson-Smart DJ. Hypertensive 
disorders in pregnancy: A population-based study. Med J Aust. 2005 Apr 
4;182(7):332–5.  

23.  Panday M, Mantel GD, Moodley J. Audit of severe acute morbidity in 
hypertensive pregnancies in a developing country. J Obstet Gynaecol [Internet]. 
2004 Jun [cited 2019 Oct 28];24(4):387–91. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/15203577 

24.  Moodley J, Onyangunga OA, Maharaj NR. Hypertensive disorders in primigravid 
black South African women: A one-year descriptive analysis. Hypertens 
pregnancy [Internet]. 2016 Nov [cited 2019 Oct 28];35(4):529–35. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/27391770 

25.  Wolde Z, Segni H, Woldie M. Hypertensive disorders of pregnancy in jimma 
university specialized hospital. Ethiop J Health Sci [Internet]. 2011 Nov [cited 
2019 Oct 28];21(3):147–54. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/22434994 



41 | P a g e  
 

26.  I. M, Eleje GU et al. The pattern and obstetric outcome of hypertensive disorders 
of pregnancy in Nnewi, Nigeria. Niger J Med [Internet]. 2013 [cited 2019 Oct 
28];22(2):117–22. Available from: 
http://www.embase.com/search/results?subaction=viewrecord&from=export&id
=L369459261 

27.  Kinuthia CG. Antenatal Care Practices and Pregnancy Outcomes Among 
Referred and Booked Patients With Pre-Eclampsia At Pumwani Maternity 
Hospital : a Retrospective Cohort Study in Part Fulfilment for the Degree of 
Master of Medicine in Obstetrics and Gynaecology , Univ. 2015;(February).  

28.  Abednego M. PERINATAL MORTALITY IN MOTHERS WITH HYPERTENSION 
IN PREGNANCY ADMITTED AT PUMWANI MATERNITY HOSPITAL ,. 2015;  

29.  Khan KS, Wojdyla D, Say L, Gülmezoglu AM, Van Look PF. WHO analysis of 
causes of maternal death: a systematic review. Lancet. 2006 Apr 
1;367(9516):1066–74.  

30.  NICE NI for H and CE. Hypertension in pregnancy: diagnosis and management 
NICE guideline 2019 [Internet]. 2019 [cited 2019 Nov 21]. Available from: 
www.nice.org.uk/guidance/ng136 

31.  Brown MA, Lindheimer MD, de Swiet M, Van Assche A, Moutquin J-M. 
Hypertension in Pregnancy The Classification and Diagnosis of the 
Hypertensive Disorders of Pregnancy: Statement from the International Society 
for the Study of Hypertension in Pregnancy (ISSHP). 2009 [cited 2020 Jan 13]; 
Available from: 
https://www.tandfonline.com/action/journalInformation?journalCode=ihip20 

32.  Poon LC, Shennan A, Hyett JA, Kapur A, Hadar E, Divakar H, et al. The 
International Federation of Gynecology and Obstetrics ( <scp>FIGO</scp> ) 

initiative on pre‐eclampsia: A pragmatic guide for first‐trimester screening and 
prevention. Int J Gynecol Obstet [Internet]. 2019 May 20 [cited 2019 Dec 
3];145(S1):1–33. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijgo.12802 

33.  Bakris GL, Sorrentino MJ. Hypertension: A Companion to Braunwald’s Heart 
Disease. Hypertension: A Companion to Braunwald’s Heart Disease. Elsevier; 
2017. 1–497 p.  

34.  Luanni Bilano V, Ota E, Ganchimeg T, Mori R, Paulo Souza J. Risk Factors of 
Pre-Eclampsia/Eclampsia and Its Adverse Outcomes in Low-and Middle-
Income Countries: A WHO Secondary Analysis. [cited 2019 Sep 1]; Available 
from: www.plosone.org 

35.  Alemayehu Sayih Belay* and Tofik Wudad. Prevalence and associated factors 
of pre- eclampsia among pregnant women attending anti-natal care at Mettu 
Karl referal hospital, Ethiopia: cross-sectional study. 2019;  

36.  Bilano VL, Ota E, Ganchimeg T, Mori R, Souza JP. Risk Factors of Pre-
Eclampsia/Eclampsia and Its Adverse Outcomes in Low- and Middle-Income 
Countries: A WHO Secondary Analysis. Young RC, editor. PLoS One [Internet]. 
2014 Mar 21 [cited 2019 Sep 1];9(3):e91198. Available from: 
https://dx.plos.org/10.1371/journal.pone.0091198 



42 | P a g e  
 

37.  Tyaa.Sambu DS. Maternal and Perinatal Outcome in Patients With Eclampsia 
At Kenyatta National Hospital. 2011;  

38.  English FA, Kenny LC, McCarthy FP. Risk factors and effective management of 
preeclampsia [Internet]. Vol. 8, Integrated Blood Pressure Control. Dove 
Medical Press Ltd.; 2015 [cited 2020 Aug 9]. p. 7–12. Available from: 
/pmc/articles/PMC4354613/?report=abstract 

39.  Staff AC. The two-stage placental model of preeclampsia: An update. J Reprod 
Immunol. 2019;134:1–10.  

40.  Gathiram P, Moodley J. Pre-eclampsia: Its pathogenesis and pathophysiolgy 
[Internet]. Vol. 27, Cardiovascular Journal of Africa. Clinics Cardive Publishing 
(PTY)Ltd; 2016 [cited 2020 Aug 9]. p. 71–8. Available from: 
http://cvja.co.za/onlinejournal/vol27/vol27_issue2/#17/z 

41.  Phipps E, Prasanna D, Brima W, Jim B. Preeclampsia: Updates in 
pathogenesis, definitions, and guidelines [Internet]. Vol. 11, Clinical Journal of 
the American Society of Nephrology. American Society of Nephrology; 2016 
[cited 2020 Aug 9]. p. 1102–13. Available from: 
https://cjasn.asnjournals.org/content/11/6/1102 

42.  Milne F, Redman C, Walker J, Baker P, Black R, Blincowe J, et al. Assessing 
the Onset of Preeclampsia in the Hospital Day Unit. Obstet Anesth Dig [Internet]. 
2011 Mar [cited 2019 Dec 2];31(1):7. Available from: 
https://insights.ovid.com/crossref?an=00132582-201103000-00008 

43.  Duley L. Hand book. Semin Perinatol 2009. 2009;  

44.  Peter von Dadelszen, Beth Payne, Jing Li, J Mark Ansermino, Fiona Broughton 
Pipkin, Anne-Marie Côté, M Joanne Douglas, Andrée Gruslin, Jennifer A 
Hutcheon, K S Joseph, Phillipa M Kyle, Tang Lee, Pamela Loughna, Jennifer M 
Menzies, Mario Merialdi, Alexandr LAM. fullPIERS: Pre-eclampsia Integrated 
Estimate of RiSk - Evidencio [Internet]. 2018 [cited 2019 Dec 8]. Available from: 
https://www.evidencio.com/models/show/1155 

45.  Richard D. Riley KSKSTJANMJDFC-SP von DWGJASKBWMKGMM. PREP-S: 
Risk of complications in Early-onset Pre-eclampsia - Evidencio [Internet]. 2019 
[cited 2019 Dec 8]. Available from: 
https://www.evidencio.com/models/show/1038 

46.  John Omboga. USE OF NATIONAL GUIDELINES IN MANAGEMENT OF 
SEVERE PRE- ECLAMPSIA / ECLAMPSIA AT GARISSA PROVINCIAL 
GENERAL HOSPITAL A COHORT STUDY. 2010;  

47.  Mayrink J, Souza RT, Feitosa FE, Rocha Filho EA, Leite DF, Vettorazzi J, et al. 
Incidence and risk factors for Preeclampsia in a cohort of healthy nulliparous 
pregnant women: a nested case-control study. Sci Rep. 2019 Jul 2;9(1):9517.  

48.  Management of High-Risk Pregnancy. Management of High-Risk Pregnancy. 
An Evidence-Based Approach. 5th ed. J.Lockwood JTQCYSC, editor. Blackwell 
Publishing Ltd; 2007. 336 p.  

49.  von Dadelszen P, Payne B, Li J, Ansermino JM, Pipkin FB, Côté A-M, et al. 
Prediction of adverse maternal outcomes in pre-eclampsia: development and 



43 | P a g e  
 

validation of the fullPIERS model. Lancet [Internet]. 2011 Jan [cited 2019 Sep 
5];377(9761):219–27. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S0140673610613517 

50.  Dutta D. DC DUTTA’s TEXTBOOK OF OBSTETRICS. 7th ed. Hiralal Konar, 
editor. jaypee brothers; 2013. 219–240 p.  

51.  Sibai B, Dekker G, Kupferminc M. Pre-eclampsia. Lancet [Internet]. 2005 Feb 
[cited 2019 Dec 3];365(9461):785–99. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S0140673605179872 

52.  Wagnew M, Dessalegn M, Worku A, Nyagero J. Trends of 
preeclampsia/eclampsia and maternal and neonatal outcomes among women 
delivering in addis ababa selected government hospitals, Ethiopia: a 
retrospective cross-sectional study. Pan Afr Med J. 2016;25:12.  

53.  Bansal YP. Pre-eclampsia/eclampsia: A profile from Pumwani Maternity 
Hospital, Nairobi, Kenya. East Afr Med J. 1985;62(10):691–9.  

54.  Quinn JA, Munoz FM, Gonik B, Frau L, Cutland C, Mallett-Moore T, et al. 
Preterm birth: Case definition & guidelines for data collection, analysis, and 
presentation of immunisation safety data. Vaccine. 2016 Dec 1;34(49):6047–56.  

55.  Singh S, Ahmed E, Egondu S, Ikechukwu N. Hypertensive disorders in 
pregnancy among pregnant women in a Nigerian Teaching Hospital. Niger Med 
J. 2014;55(5):384.  

56.  Logan GG, Njoroge PK, Nyabola LO, Mweu MM. Determinants of preeclampsia 
and eclampsia among women delivering in county hospitals in Nairobi, Kenya. 
F1000Research. 2020 Mar 18;9:192.  

57.  Noubiap JJ, Bigna JJ, Nyaga UF, Jingi AM, Kaze AD, Jobert MPH, et al. The 
burden of hypertensive disorders of pregnancy in Africa : A systematic review 
and meta ‐ analysis. 2019;(December 2018):1–10.  

58.  Https://www.uptodate.com/contents/acute-placental-abruption-
pathophysiology-clinical-features-diagnosis-and-consequences/contributors. 
Acute placental abruption: Pathophysiology, clinical features, diagnosis, and 
consequences - UpToDate [Internet]. [cited 2022 Jul 31]. Available from: 
https://www.uptodate.com/contents/acute-placental-abruption-
pathophysiology-clinical-features-diagnosis-and-
consequences?search=antepartum 
hemorrhage&source=search_result&selectedTitle=6~53&usage_type=default&
display_rank=6 

 

 

 

 

 

 



44 | P a g e  
 

APPENDIX:  
QUESTIONNAIRE 

DATA COLLECTION TOOL 

Research assistant’s name _____________________  

Date of admission                _____________________ 

Date of discharge/ referral                                                 

Study number                      _____________________  

 

A) Demographic factors 

1.  Date of birth __________________          Age _________ years 

2. The highest level of education attained 

None   Primary  Secondary   Post-secondary 

3. Marital status 

Single   Married  Divorced/Separated  Widowed 

4. The main source of income 

Salaried job  Self-employed  Casual work  Not-employed 

5. Place of residence Slum   Non-slum  

 

B) Obstetric characteristics 

6. Attended ANC  Yes  No 

7. Parity _____________ 

8. Date of delivery _____________________ 

9. Gestational age at delivery _________________ weeks 

10. Mode of delivery   SVD   CS  Vacuum 

extraction  

 

C) Hypertensive disorder of pregnancy (HDP) 

11. Blood pressure readings at admission  Systolic _________ / Diastolic 

_________ 

12. Was there a diagnosis of HDP? Yes  No  

13. If yes in question 11, what type of HDP? 

Pre-eclampsia 

Eclampsia 

Chronic hypertension 

HELLP syndrome 

 

D) Maternal complications 

Acute renal failure 

Neurological deficits  

Development of  

eclampsia  

Death  

Antepartum hemorrhage  
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Postpartum hemorrhage 

Admission to ICU 

E) Neonatal outcomes 

14. Apgar score _________________ 

15. Birth weight _________________ 

16. Complications 

Intrauterine fetal demise 

LBW neonates <2500g 

Small for gestation age neonates  

Preterm birth <37/40 

Neonatal asphyxia 

APGAR<7 @ 5 min 
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Dummy tables  

 

 

Baseline data of study participants  

Variable Frequency (%) 

Mean age (SD)  

Highest level of education 

None 

Primary 

Secondary 

Post-secondary 

 

Marital status 

Single 

Married 

Divorced/separated 

Widowed 

 

Source of income 

Formal employment 

Self-employment 

Unemployed 

 

Place of residence 

Slum 

Non-slum 

 

ANC attendance 

Yes 

No 

 

Parity 

Nulliparous 

Multipara 

 

Table 11 Social demographic and clinical characteristics of study participants 
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Mean gestational weeks at delivery (SD)  

Mode of delivery 

SVD 

CS 

Vacuum extraction 
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5.0 Study timelines  

Table 12 Study timelines 
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Study Budget 

Table 13 Study budget  

 

 

Variable  Number  Cost in ksh 

   

Stationery 5 1000 

Statistician 1 35000 

Research assistant  2 20000 

Airtime  5 5000 

Internet 5 10000 

Transport 5 15000 

Total  25 86000 


