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Abstract 
Previous studies show differences in maternal mortality rates (MMRs) between Kenya and the United 

States; for every American that dies from pre-eclampsia, 44 Kenyans die1. This literature review 

examines physiology, diagnosis, and management of pre-eclampsia, and external variables affecting 

these MMRs. A case study of a public hospital in Kenya is presented alongside healthcare worker 

interviews. External variables affecting patient care include clinical deficiencies and cultural factors. 

Clinical deficiencies include poor patient education on pre-natal care, insufficient physician education on 

proper detection of pre-eclampsia and management with magnesium sulfate. Cultural factors include 

women’s avoidance of pre-natal care, delivery with unskilled attendants outside of hospitals, and 

government corruption, which limits funding, staffing, and supplies. This thesis culminates in 

recommendations to alleviate these disparities and reduce Kenya’s MMR and a public education poster 

to be displayed in Kenya. Kenya’s high MMR can be reduced with better patient and physician education 

concerning merits of pre-natal care and hospital deliveries, symptoms of pre-eclampsia, management 

with magnesium sulfate, and adequate funding.  
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Introduction  
Maternal deaths due to pre-eclampsia, despite their almost entirely preventable nature, are incredibly 

high: 14% of maternal mortality worldwide is due to hypertensive disorders of pregnancy with sub-

Saharan Africa (Kenya) at 16%2. In fact, with such a high rate of maternal mortality, Kenya ranks among 

the “least developed countries” as classified by UNICEF due to women’s high lifetime risk of maternal 

death3. On the other hand, in the United States, death due to pre-eclampsia is as low as 4.8%4. With 

such a large difference in the rates of maternal mortality and pre-eclampsia between these two 

countries, there must be difference in the diagnosis and management of pre-eclampsia. 

This literature review will explore the differences between these countries’ medical systems. Underlying 

the discussion of the recommended diagnosis and management of pre-eclampsia (through various 

official channels such as the United Nations and the World Health Organization) is an exploration into 

the physiology of pre-eclampsia. Supporting its treatment is the discussion of the physiological changes 

in pregnancies complicated with pre-eclampsia to better understand its potential theoretical causes and 

the manifestation of symptoms that lead to complications that can ultimately end in death.  

Following the physiological analysis of pre-eclampsia is an evaluation of the application of the 

physiological background of the disease and other knowledge in clinical settings through its diagnosis 

and management. While the recommendations for diagnosis and appropriate management of the 

disease have been consistently explored and supported by various journals, the dissemination of this 

information and the difficulty in administering the treatment designated as the standard of care 

continually hamper the use of appropriate and empirically justified methods that can result in 

significantly reducing the chances of maternal mortality. An exploration of these recommendations and 

their subsequent applications in each country is discussed, followed by an analysis of further cultural 

factors that may result in greater complications implementing these protocols in a developing country 

that an industrialized country would not face. This discussion will be supported by various interviews 

with physicians from both countries, and a presentation of several case studies from the public Coast 

Provincial General Hospital in Mombasa, Kenya. 

Despite being continually categorized as a least developed country with a high MMR by many 

humanitarian organizations conducting research, Kenya continues to underperform in reducing their 

high MMR. When evaluated in their attempts to decrease this rate, Kenya is making “insufficient 

progress”5. Thus, the final section indicates various recommendations that attempt to address the 

limitations of a medical system like Kenya’s, to be accompanied with a poster intended to better 

educate patients in Coast Provincial General Hospital’s Obstetrics department on the symptoms of pre-

eclampsia and its potential complications in hope to highlight the importance of identifying it early on in 

the pregnancy.  
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The Physiology of Pre-eclampsia 

Overview 
Pre-eclampsia is a hypertensive pregnancy complication that is not very well understood. With 

continuing research, especially in various animal models, the physiology of this disease is becoming 

better understood. Before examining the diagnosis and management of pre-eclampsia, it is important to 

understand the physiological changes to the body with pregnancy in addition to its theoretical causes, 

symptoms of pre-eclampsia, its progression into eclampsia, and other possible complications, including 

death. 

Physiological Changes to the Body with Pregnancy 
In any pregnancy, there are marked changes in the physiology of the pregnant woman’s body to support 

the increased demands on the pregnant woman’s body to support the fetus’s development. These 

changes primarily affect the heart’s output (an increase in blood volume that will increase cardiac 

output and heart rate) and the kidney’s ability to filter blood (and increase in filtration rate)6. It is 

important to understand how a normal pregnancy affects the pregnant woman’s body before looking at 

the pathophysiology of pre-eclampsia and how these changes can lead to maternal mortality when a 

pregnant woman’s blood volume, cardiac output, and kidney filtration rates does not increase enough 

to sustain the fetus without causing complications to the pregnant woman.  

Normal Pregnancy 

The fetus requires its nutrients and oxygen to be delivered via the placenta, which is a demand that 

conflicts with the functioning of the pregnant woman’s normal body, unless particular changes to the 

cardiovascular system are made. To address the needs nutritional demands of the fetus, the pregnant 

woman’s body will increase the blood volume by 1500 ml (an increase of 30%, relative to a normal blood 

volume of 5 liters) for two reasons: increasing the amount of erythrocytes and increasing the volume of 

blood plasma7. The increase in erythrocytes will allow for greater transportation and exchange of oxygen 

and carbon dioxide needed to sustain the fetus as it grows. The increase in plasma volume serves to fill 

in the new vessels that go to the placenta and fetus. This overall increase in blood volume will help to 

regulate blood pressure changes in the pregnant woman. 

Hormonal changes early on in pregnancy will force the increase in blood volume to occur. Hormones in 

the early stages of pregnancy will lead to vasodilation that decreases the systemic vascular resistance 

(SVR) in the pregnant woman’s body, which will activate the renin-angiotensin system to cause water 

retention that will increase the volume of plasma8.  This decrease in SVR needs to be balanced with an 

increase in cardiac output (CO, the volume of blood pumped per minute) to maintain arterial pressure 

that helps the placenta function effectively, which will occur with an increase in stroke volume (SV, 

amount of blood pumped with each beat of the heart)8. The increase in SV will also lead to an increase 

in end-diastolic volume, heart rate, and CO8. The changes will cause the left ventricle to hypertrophy9.  

In the kidney, blood is filtered for waste products using a structure in the nephron called the glomerulus, 

which is a tight ball of capillaries with such selective permeability that most substances, except for red 

blood cells, are filtered out of the blood and potentially excreted from the body, depending on 
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concentrations of that solute in the blood. If necessary, the body will excrete any solute that is in excess 

of its normal concentrations within the blood and will reabsorb any solute that is below its normal 

concentration through other structures in the nephron. Normal pregnancies will result in an increase of 

40-60% of the glomerular filtration rate to compensate for the increased waste the pregnant woman’s 

body produces due to the formation and growth of the fetus and placenta6.  

Pregnancies Complicated with Pre-eclampsia 

In pregnant women afflicted with pre-eclampsia, the increase in blood plasma volume will be deficient, 

or even absent, due to an apparent increase in SVR (rather than a decrease in SVR as seen in normal 

pregnancies), leaving renin levels too low to activate the renin-angiotensin system to appropriately 

increase plasma volume7.   

In pre-eclamptic pregnancies, the kidneys also do not adequately increase their glomerular filtration 

rates due to lesions, called endotheliosis, which will block capillaries in the glomerulus. These lesions are 

caused by an overexpressed growth factor receptor in the bloodstream of pre-eclamptic pregnant 

women, which will bind the normal growth factor in the bloodstream, and thus prevent enough growth 

factor from reaching its receptor on the nephron. Binding of growth factor to its receptor is required to 

maintain the vessels in the glomerulus10. Failure of binding results in a change to the ultrafiltration 

coefficient of the vessels in the glomerulus10. The resulting decrease in filtration rates are responsible 

for the proteinuria that is used as a classic diagnostic criterion for the disease7.  

Hypothetical Causes 
As pre-eclampsia is a multisystem disorder, there are several theories surrounding its cause. The 

widespread effects of pre-eclampsia, even if the characteristic elevation in blood pressure is not severe, 

can lead to further complications that can threaten maternal mortality because it can affect the placenta, 

kidney, liver, and brain11.  

Since the delivery of the placenta can relieve symptoms of pre-eclampsia, one hypothesis implicates the 

placenta as the origin of the disease, while another hypothesis is supported by mounting evidence that 

implicates the role anti-angiogenic factors6. Each mechanism on its own is not considered sufficient to 

cause the multisystem effects of pre-eclampsia. It is more generally accepted that it is some 

combination of these mechanisms with maternal constitutional factors (genetics, obesity, diabetes, diet) 

that is the true cause12.  

Poor Vascularization: Cytotrophoblast Cells 

After 10 weeks, the placenta will act as the sole form of nutritional supply for the fetus. Before this point, 

the placenta must form attachments to the uterus to get the appropriate vascularization. To achieve this 

in a normal pregnancy, the placenta will effectively “invade” the uterine lining with cytotrophoblast cells. 

These cells will undergo two phases of invasion in normal pregnancies – interstitial invasion (trophoblast 

cells invade the endometrium of the uterus) and endovascular invasion (the outermost trophoblasts 

invade the maternal spiral arteries, eventually replacing some of their endothelial cells so that the blood 

will go from the maternal vessels into the placenta)13. 
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The invasion process is not fully completed in pregnant women with pre-eclampsia. The process of 

endovascular invasion is inefficient due to cytotrophoblasts that lack antibodies to allow them to adhere 

to and thus replace the endothelial cells lining the maternal artery’s walls14. This leads to poor 

vascularization of the placenta. This decreased vascularization will result in deficient placental perfusion 

and can lead to placental hypoxia11. The process of compensating for this hypoxia (while the maternal 

vessels are already burdened with endothelial dysfunction that leads to further vessel inflammation and 

vasoconstriction) can lead to the hypertensive symptoms of pre-eclampsia13.   

Abnormal Angiogenesis: Anti-angiogenic Factors 

Poor vascularization of the placenta could also be due to an imbalance of anti-angiogenic and pro-

angiogenic factors in pregnant women with pre-eclampsia. Two key soluble growth factors that help 

regulate angiogenesis (the creation of blood supply) to the placenta include vascular endothelial growth 

factor (VEGF) and placental growth factor (PLGF) 15. Normal angiogenesis occurs in pregnancy when 

either VEGF or PLGF binds to their receptor, Flt-115. Those with pre-eclampsia actually have decreased 

levels of PLGF and increased levels of sFlt-1, a receptor that is soluble in the blood stream and will bind 

VEGF and PLGF in the bloodstream and rendering it ineffective as it binds before it reaches its target 

blood vessel wall endothelial cells16. This early binding of an already decreased growth factor will lead to 

inhibited angiogenesis that predisposes the placenta for hypoxia and can lead to maternal 

hypertension16.  

A similar hypertensive effect is seen with increased levels of endoglin, which can inhibit the formation of 

capillaries and are often found in the circulation of severely pre-eclamptic pregnant women17. 

Furthermore, the circulation of anti-angiogenic sFlt-1 that effectively blocks the ability of free growth 

factor from reaching the epithelium of the glomerulus18. This can result in endotheliosis causing reduced 

glomerular filtration rates, resulting in proteinuria and causing multiple-system vasoconstriction that 

leads to the symptomatic hypertension seen in pre-eclampsia18.  

Genetics 

The research into a genetic link for pre-eclampsia is slightly divisive. Some studies implicate specific 

genes, while others rule out those same genes19. Some studies uphold the possibility of a genetic link to 

explain the world-wide incidence of pre-eclampsia and continue to make recommendations to explore 

the possibility of finding a single gene responsible for the disease20.  

A genetic role has been suggested by studies that focus on the widespread populations affected with 

pre-eclampsia and suggests a link to previous family history of the disease. While not identifying any 

particular gene(s), these studies have found interesting links in various affected families. Women with a 

first degree relative who has had a pre-eclamptic pregnancy have a 2- to 4-fold increased risk of getting 

pre-eclampsia themselves6. Those whose mothers had pre-eclampsia while carrying them have a greater 

risk of having their own pregnancies complicated by pre-eclampsia as well, and this risk is seen in both 

men and women21. While the maternal role in pre-eclampsia is implicated in some hypotheses that 

attempt to explain causal attributes in pre-eclampsia, a paternal link is evident as well. There is an 

increased risk for pre-eclampsia in a pregnancy if the father has already fathered previous pregnancies 

complicated with pre-eclampsia22.  
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The strongest genetic evidence indicates a possible explanation for the excess anti-angiogenic factors 

discussed earlier (preventing adequate vascularization of the fetus) and has an interesting link to a 

chromosomal condition in the fetus. Trisomy 13 is a chromosomal defect in the early development of 

the fetus where a third copy of chromosome 13 will result in phenotypical challenges to the fetus 

(malformation of the central nervous system, cardiovascular system, gastrointestinal tract, and various 

defects that affect orofacial region, the eyes and ears, and polydactyly)23. Many of these defects 

generally result in the baby dying within a month of delivery, so parents may choose to terminate their 

pregnancy if this condition is revealed in early genetic testing23. For those who decide to continue their 

pregnancy, increased rates of pre-eclampsia have been reported, perhaps because the gene responsible 

for the anti-angiogenic factor sFlt-1 is on chromosome 1324.  

Further investigations into identifying an exact causal gene or group of genes responsible for the disease 

has not been as successful as these preliminary studies have been in identifying these interesting links. 

Most of these studies have simply to ruled out hypothesized genes that could have played a role in the 

onset of this disease. This includes genes that have been previously implicated in the pathogenesis of 

hypertension, human leukocyte antigen (HLA), and other proteins of interest25,20. Further investigations 

should be centered around genes that have been implicated in mouse model studies to play some 

genetic (paternal or maternal) role in pre-eclampsia, including genes that influence the renin-

angiotensin system or genome wide associations that will direct investigations towards similar or new 

genes21.  

Immune Response 

There are two important links that implicated the role of the maternal immune system and its response 

to the fetus that can explain some gaps in combining theories to form a potential cause for pre-

eclampsia. Both of these immunological links involve the Human Leukocyte Antigen (HLA) receptors of 

the fetus, which is the paternal link that many genetic theories are missing and that explains the 

observed population effects related to fathering pre-eclamptic pregnancies in different women. HLAs 

are commonly known to play a role in the regulation of the immune system, as HLAs dictate the type of 

proteins that are expressed on the cell’s surface (major histocompatibility complex II, MHC II). MHC II is 

used by the immune system in an attempt to recognize which cells are considered “self”. On the other 

hand, invading viruses that are using the host body’s cells to replicate will often present MHC I on their 

cell surface. This MHC I can be recognized by T-helper cells that recruit T-killer cells to eliminate any 

present cell with this similar viral presentation of MHC I, as well as recruit B-cells to produce antibodies 

against this viral antigen to avoid future outbreaks of the same viral infection in the host’s body. MHC II 

are recognized by T-helper cells that will downregulate the body’s immune response so that the host’s 

body does not attack itself, as commonly seen in autoimmune disorders or implicated in graft-versus-

host disease.  

Unlike these above conditions, and quite non-intuitively, pregnancy is different despite the original 

primitive assumption that used to liken a fetus to an invading parasite. In fact, the HLA antigens 

implicated in the rejection commonly seen in host-vs-graft disease are actually not present in the cells 

that make up the interaction in the placenta between the pregnant woman and the fetus26. Further 

studies actually indicate that HLA incompatibility actually serves as a general protective feature for 
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increasing the chances of a live birth27. However, while these immune responses and HLA 

incompatibilities may not result in the rejection of the pregnancy by the pregnant woman’s body, there 

are important theoretical implications of the fetal HLA in the pathogenesis of pre-eclampsia. 

There is an interesting link between maternal-fetal sharing of HLA, concerning specific classes of MHC, 

depending on the maternal rate of exposure to the paternal semen. An increased rate of pre-eclampsia 

was observed in women due to HLA MHC classes (MHC I or II) in two observed conditions: 1) MHC I was 

implicated in increased rates of pre-eclamptic pregnancies with women who had previously low vaginal 

exposure to the paternal semen; and 2) MHC II was implicated in increased rates of pre-eclamptic 

pregnancies with women who had previously high vaginal exposure to the paternal semen and more 

semen in general28. This response to the foreign fetal HLA (from the father) becomes implicated in a 

causal relationship when the maternal immune system develops antibodies to this HLA that manifest in 

the endothelium of the glomerulus in the kidney6. The particular antibody-mediated injury that forms 

can help create the previously discussed decreased rate of glomerular filtration due to endotheliosis in 

pre-eclamptic pregnancies.   

Another theoretical cause for pre-eclampsia implicates the role of trophoblast cells in forming a poor 

network of vascularization for the placenta. Continuing to support the role of these cells is a possible 

immune interaction with maternal immune cells and the HLA receptor on fetal trophoblasts29. This 

interaction either explains why these trophoblast cells may be unable to invade a pre-eclamptic 

pregnant woman’s vessels as efficiently as in normal pregnancies.  

Clinical Symptoms 
There is a wide range of presenting pre-eclampsia symptoms that most often occur after 34 weeks of 

gestation, but could present at any time in the pregnancy after 20 weeks, or during/after labor30,31. The 

onset of symptoms can be either gradual or sudden in its onset32. The most common clinical symptoms 

are hypertension and proteinuria, however further complications may arise if the disease progresses to 

more severe pre-eclampsia or eclampsia. Pre-eclamptic pregnant women often report symptoms to 

their doctors such as severe headaches, nausea or vomiting, shortness of breath, excess and sudden 

edema, and changes in vision (blurry vision, sensitivity to light, and/or temporary vision loss)6.  

Hypertension 

Hypertension is the clinical term for high blood pressure and is observed when taken using a 

sphygmomanometer that uses a pressure gage to measure the pressure in the artery, sometimes in 

conjunction with a physician listening to the flow of blood through the vessel using a stethoscope. There 

are two values associated with blood pressure readings, measured in millimeters of mercury (mmHg). 

The first value is systolic blood pressure, which is when the heart will contract and expel blood into the 

arteries, usually a maximum pressure. The second value is diastolic blood pressure, when the heart has 

relaxed and is in between beats, usually a minimum pressure.  

Hypertension is usually the first symptom of pre-eclampsia noticed by a physician6. Clinically normal 

blood pressure is recommended to be under 120/80. Mild pre-eclamptic hypertension occurs when 

blood pressures reach or exceed 140/9033. Pre-eclampsia is considered severe when blood pressures 
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reach or exceed 160/11033. Most physicians will consider the pregnancy pre-eclamptic if either the 

systolic or diastolic cutoff values are reached or exceeded, so it is not necessary to have a rise in both 

systolic and diastolic blood pressures. While it is no longer recommended to use a specific rise in blood 

pressure in relation to the patient’s normal blood pressure as criteria for diagnosis for pre-eclampsia, it 

is important that the patient was not hypertensive before their pregnancy6. 

Normal pregnancies are marked by general vasodilation, but as discussed earlier, pre-eclamptic 

pregnancies are marked by an increase in the resistance in vessels. It is hypothesized that this is also in-

part due to the involvement of various hormones, such as those in the renin-angiotensin system, which 

causes the vessels to become hyper-responsive to these hormones and causes the rise in blood 

pressure11. Unlike traditional hypertension, pre-eclamptic hypertension is not a lifelong complication 

that needs to be addressed by lifestyle changes to be managed properly. The delivery of the baby and 

the placenta results in a return to normal blood pressure conditions within the first few days 

postpartum, although severely pre-eclamptic pregnant women may have to wait 2-4 weeks before their 

blood pressure normalizes34. 

Proteinuria 

The earliest and most obvious difference separating simple gestational hypertension (a rise in blood 

pressure during pregnancy in a woman with previously normal blood pressure) from pre-eclampsia is 

the symptom of proteinuria35. Proteinuria is the medical term for an abnormal amount of protein in the 

urine. As mentioned earlier, the kidneys’ glomeruli are responsible for filtering blood and using the 

appropriate concentrations of various solutes to either reabsorb solutes that the body needs or excrete 

solutes the body does not need. Normal pregnancies are marked by a hyper-filtration in the glomerulus, 

but pre-eclamptic pregnancies have impaired filtration rates due to endotheliosis which allows for the 

entrance of protein into the urine.  

Protein levels are measured in urine samples that are either collected during a 24-hour period or using a 

urine dipstick for two random urine samples at least 4 hours apart but no more than 7 days apart30. The 

dipstick measurements are not as dependable as the 24-hour collection tests and should not be used 

unless that is the only option36. Proteinuria becomes a symptom indicative of mild pre-eclampsia when it 

reaches a level of 300 mg or greater in a 24-hour collection period, or becomes severe pre-eclampsia 

when it reaches a level of 5g or higher in the same time period13. Proteinuria should only be used as an 

indicator of pre-eclampsia after the pregnancy has reached 20 weeks gestation and not before then37. 

Progression to Eclampsia 
When left unmanaged, severe pre-eclampsia can progress into eclampsia, an even more serious disease. 

Eclampsia has an even higher risk of mortality due to the added symptom of seizures without any other 

previous neurologic cause or condition33. These seizures will often result in hypoxic-ischemic brain 

damage (damage to the brain due to a lack of blood flow that will reduce the available oxygen to the 

brain) and intracranial hemorrhage (bursting of a blood vessel that causes bleeding within the brain)33. 

Seizures may be due to cerebral vasospasm (constriction of the larger blood vessels leading to the brain, 

usually due to a clot), edema (swelling), or severe hypertension (which may disturb cerebral 

autoregulation and disrupt the blood-brain barrier)38.  
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Eclampsia, like its precursor pre-eclampsia, has a varied onset. It can occur before, during, or after 

birth39. However, the adverse outcomes and death associated with eclampsia is worst when its onset is 

early39. In fact, 40% of eclamptic seizures occur before delivery, while only 16% occur more than 48 

hours after delivery32. Maternal complications from eclampsia may include respiratory issues (including 

respiratory distress syndrome or the need for assisted ventilation), acute renal failure, obstetric 

embolism (amniotic fluid from the uterus enters the maternal blood stream along with its fetal 

cells/hair/debris/etc.), or maternal death40.  

Like its precursor pre-eclampsia, the rates of incidence of eclampsia are much higher in developing 

countries (16-69 cases per 10,000 deliveries) than developed countries (only 2-8 cases per 10,000 

deliveries) 41. The MMR due to eclampsia also ranges from 1-20% of all cases depending on the 

development of the country, with more developed countries having a lower MMR41. The progression of 

pre-eclampsia to eclampsia can be managed, and its severe complications can be diagnosed and 

managed thanks to clear criteria and recommendations for its management using magnesium sulfate, 

yet preventable deaths continue to occur because these criteria are often unknown to physicians or 

misapplied42,43,44. This phenomenon will be explored later in this review, accompanied by 

recommendations to address this discrepancy.   

Potential Complications 
Complications most often arise in cases of pre-eclampsia when it progresses from mild to severe pre-

eclampsia or if it involves a progression to eclampsia13. Maternal outcomes are similar regardless of 

when pre-eclampsia presents during the term of the pregnancy, however early-onset pre-eclamptic 

pregnancies (between 20-34 weeks of pregnancy) often result in significantly increased rates of 

morbidity and mortality for infants, especially with regards to restrictions in fetal growth7,13.  

The most common complication is HELLP – a syndrome that manifests as hemolysis (the rupturing of red 

blood cells, usually accompanied by anemia), elevated liver enzymes, and low platelets13. HELLP 

syndrome is usually either classified as a complication from or a progression of pre-eclampsia, especially 

in its severe form13. This syndrome has yet to be as universally well-defined as others, and subsequently 

its diagnosis and management is not well developed45. Other complications that arise from severe pre-

eclampsia can include abruptio placentae (the premature separation of the placenta from the uterus), 

pulmonary edema (fluid accumulation in the alveoli that reduces gas exchange, making it hard to 

breathe and possibly resulting in respiratory failure), thrombocytopenia (decreased platelets, less than 

100,000/mm3), oliguria (abnormally small production of urine, less than 500ml in 24 hours), or liver 

failure (usually signified by abdominal pain in regions like the epigastric or RUQ) 6,35. Rarer complications 

include renal failure, stroke, long-term cardiovascular morbidity (usually atherosclerosis), and death46,13. 

Additional complications in the central nervous system include altered mental status, headaches, 

blurred vision, blindness35. Death from pre-eclampsia/eclampsia may be due to cerebrovascular events, 

renal or hepatic failure, HELLP syndrome, or other hypertensive complications32. 
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Diagnosis of Pre-eclampsia 
Pre-eclampsia is diagnosed primarily using diagnostic tests via pre-natal care appointments. The official 

criteria for diagnosis of pre-eclampsia, according to the World Health Organization, is the presence of 

hypertension with proteinuria after 20 weeks, and would be considered severe if combined with any of 

the other potential clinical symptoms previously discussed (including higher blood pressures, greater 

amounts of protein in the urine, abruptio placentae, pulmonary edema, thrombocytopenia, oliguria, 

liver failure, renal failure, stroke, long-term cardiovascular morbidity, and death)32,46,6,35,13.  

In each subsection, the established standard of care will be discussed, followed by a discussion of how 

each country applies this standard and how this level of application may be influenced by outside factors. 

Pre-natal Care Visits 
Pre-natal assessments, also called antenatal care in countries outside of the U.S., are incredibly 

important for both the pregnant woman and the fetus and take place before the pregnant woman goes 

into labor as their pregnancy progresses. Physicians use the information collected in these visits to 

anticipate any potential complications and build a comprehensive plan to prevent them before they 

occur; as a result, pregnant women who do not obtain pre-natal care, including the regularly scheduled 

follow-up visits, have increased their risk of maternal mortality by five times47. Pre-natal care also 

predicts the likelihood that a woman will go to the hospital if her pregnancy becomes complicated – 76% 

of women with adequate pre-natal care went to the hospital when a complication occurred, compared 

to only 52% of women without pre-natal care48. Pre-natal care counseling that specifically provided 

women information about pre-eclampsia found that counseling was most effective when patients had 

an internal sense of control over their lives, meaning that they felt their individual actions had an effect 

on their lives more so over other external world factors, and would lead to self-instigative behavioral 

changes49. 

Data collected in the initial assessment can actually be used to predict if the pregnant woman will later 

present with pre-eclampsia. These factors include information obtained from the medical history 

(history of pre-eclampsia, pre-existing diabetes, lack of previous pregnancies, family history, age), as 

well as information or measurements obtained at this first appointment (antiphospholipid antibodies 

found in bloodwork, multiple pregnancy, hypertension, raised BMI)50 . It is important to be able to 

predict pre-eclampsia or any possible risk factors to plan for further monitoring for its development and 

the best way to manage it, should it interfere with and complicate the labor itself.  

In the initial pre-natal assessment, information from the patient’s medical history should be collected to 

understand their potential risk factors for pre-eclampsia and other pregnancy complications; after 20 

weeks gestational age, the pregnant woman should be continually asked about specific symptoms she 

could have felt that could also indicate pre-eclampsia (severe headaches, nausea or vomiting, shortness 

of breath, excess and sudden edema, and changes in vision – such as blurry vision, sensitivity to light, 

and temporary vision loss)32,6.  
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United States 

The U.S. government makes recommendations through the U.S. Department of Health and Human 

Services in the Office on Women’s Health, and their recommendations are as follows47:  

Pre-natal visits could begin as early as the 4th gestational week and continue monthly until week 

28, then biweekly until week 36, and weekly from then on until birth; however, if the pregnancy 

is considered high risk, these visits should be more frequent. Outside of simply screening for 

pre-eclampsia, the first pre-natal visit should also include a complete physical exam with a pelvic 

exam and Pap test, bloodwork, urine sample, and blood pressure. Other routine tests that may 

be performed early on in pre-natal care include those that will check for birth defects (like Down 

Syndrome); however, there are multiple tests that could be used to fully qualify the type of 

hypertension that the pregnant woman may have, including glucose tolerance tests or glucose 

challenge screenings to look for gestational diabetes. Later visits will focus on continual 

measurements of blood pressure and weight, abdomen measurements to check for baby’s 

growth, and checking the baby’s heart rate, including other routine blood work, following up on 

previous abnormal tests, etc.  

The quality of pre-natal care is often considered higher in developing countries like the United States, 

thanks to improvements in relationships within the community to serve as a platform for public 

education that could elevate the effectiveness of patient education in pre-natal care visits, and a 

development of trust that fosters continual attendance in the bulk of populations that are seeking 

medical care from qualified hospitals51.  

Kenya 

The World Health Organization issued recommendations for antenatal care in Kenya, and their 

recommendations are as follows52:  

The first antenatal care visit should occur before 14 weeks, with a follow up two weeks 

afterwards to discuss test results. This first visit includes a detailed history of the pregnant 

woman, any previous pregnancies, and any family history, as well as tests for blood pressure, 

weight, urine tests, bloodwork, and a physical examination that includes a pelvic exam. Visits 

should continue monthly until week 28, then bi weekly until week 36, and weekly until birth. 

These subsequent visits should include retesting of the patient’s weight, blood pressure, blood 

work, urine testing, and other follow-up tests as necessary.  

Differences between the above recommendations and that of the U.S. simply include that there are no 

outright recommendations for increased follow-up visits if a pregnancy is complicated or high risk in the 

guidelines for Kenya. While these recommendations are sufficient and match the standards of the U.S., 

there is little long term follow-through Kenya, unlike the U.S. In the U.S., 84.8% of women received 

adequate pre-natal care, while only 6% of women did not receive any pre-natal care53. However, in 

Kenya, 9.5% of women will not get any pre-natal care, and only 47.1% of women will get the minimally 

recommended four or more antenatal care visits1. This falls far below the recommended amount for 

pregnant women and is nearly half the amount of women continuing to get antenatal care in the U.S. 
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Follow up appointments in Kenya are also not scheduled within their recommended time frames – most 

women would attend follow up appointments after a month from their initial visits, and sometimes only 

biweekly just before their due-dates54.  

Even if women in Kenya are going to at least one pre-natal care appointment, it is often much later in 

the course of their pregnancies than recommended. In the U.S., 73.7% of women will get pre-natal care 

by week 12 of gestation53. This is a stark comparison, considering only 11% of women in Kenya are 

getting their first pre-natal visit by the 16th gestational week, and most are waiting to get their first pre-

natal care visit until around the 6th or 7th month of pregnancy55,54. This becomes increasingly important 

when considering the implications of the initiation of pre-natal care. If women do not go to their first 

pre-natal care appointment very early on, it is more difficult for doctors to estimate gestational age, 

which plays a role in determining if doctors would treat pre-eclampsia by inducing birth or if it is too 

early for the baby to survive as it would be delivered pre-term56.  

In Kenya, the earlier the initiation of pre-natal care (i.e. the first pre-natal care visit), the more likely that 

the pregnant woman would seek a skilled professional to assist in her delivery, rather than traditional 

birth attendants (a comparison to be discussed later)57. This is because many women are receiving 

patient education in these pre-natal care visits. This patient education is key in explaining the risks in 

delivering outside a hospital, as well as warning signs that could be indicative of complications that 

pregnant women can look out for and then seek medical care should they arise. However, the quality of 

this education is often lacking in Kenya. One healthcare model for Eretria, a similarly developing country 

in Africa, listed that a failure to identify the recognition of danger signs for pregnancy complications 

resulted in 33% of maternal deaths in the population studied58. Thus, it is incredibly important that pre-

natal care visits include patient education on identifying symptoms that could be indicative of diseases 

like pre-eclampsia.  

Only 14% of women in rural provinces of Kenya obtained any patient education during their pre-natal 

care services, but these topics focused primarily on maternal diet, avoiding a heavy workload, the 

importance of continuing pre-natal care services and hospital deliveries, and various aspects of newborn 

care59. While these topics are inarguably important, many of these topics could be covered by other 

women in their households or lives who have previously been mothers. However, patient education on 

important warning signs for potential complications, such as pre-eclampsia, is markedly absent from 

pre-natal appointments. Only 35% of physicians in Kenya discussed the warning signs of pre-eclampsia 

with their patients60. Furthermore, hospitals in Kenya fell far below patient education standards 

considering their potential ability to provide quality patient counseling. Only 38% of hospitals were able 

to provide patients with individual health cards, appropriate guidelines for pre-natal care, and health 

education in the form of visual aids60. Additionally, many women feel as though they cannot ask 

questions of the physician during appointments, especially if they do not have high levels of education54. 

From this, it is obvious that the interactive nature of pre-natal care services in the U.S. is markedly 

absent in areas of Kenya.  

During pre-natal care visits, physicians are not collecting sufficient information to discover risk factors 

that could lead to pre-eclampsia. A previous pregnancy afflicted with pre-eclampsia/eclampsia is a risk 
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factor for developing pre-eclampsia/eclampsia again in future pregnancies31. Despite this well-asserted 

relationship, physicians in Kenyan pre-natal care appointments only collected this information from 

their patients 35% of the time concerning past pre-eclampsia, and 14% of the time concerning past 

eclampsia60.  

It is important to understand what is limiting women’s access to this care in Kenya. Even if it were 

possible to fit all of the testing and patient education into fewer pre-natal care visits, it is not 

recommended to lower the number of pre-natal care visits or change it so that there are more frequent 

visits in either the beginning or end of the pregnancy. The only thing that could help to further improve 

maternal and infant health outcomes would be to increase the adherence to recommendations48. Many 

expectant mothers are not even aware of the importance of pre-natal care services – especially those in 

rural areas where 36% of women who didn’t attend any pre-natal care visits did so because they “did 

not see the need to attend”; rather, rural pregnant women are more comfortable supplementing or 

entirely substituting pre-natal care services with other providers – 18% of women often sought care 

from traditional birth assistants, religious leaders, herbalists, or traditional healers59.  

Pre-natal care use is influenced by a number of factors, including socioeconomic standing, community 

characteristics, and the distance to the nearest healthcare facility, as well as the number of health 

facilities per 100,000 of population, etc.61. While pre-natal care is technically free in Kenya, there are 

many indirect costs to obtaining healthcare, particularly transportation to the facility itself, which would 

especially discourage poorer women that live in rural areas without access to any public healthcare 

nearby. In fact, women in Kenya reported that they would wait to go to their first pre-natal care visit 

until very late in their pregnancies to minimize the transportation costs for getting to subsequent follow-

up appointments54. Other factors that will increase the use of pre-natal care services among pregnant 

women in Kenya are increased maternal age, previous pregnancies, higher levels of formal education, 

higher household wealth levels52. Considering that the average maternal age for the mother’s first 

pregnancy in the U.S. is 25.4 years old, while in Kenya it is 19.80 years old, the likelihood of a Kenyan 

mother using pre-natal care is much less than a mother in the U.S., as they are younger and most likely 

not as well educated at that age, nor wealthy62. In an effort to streamline maternal care and provide 

patients’ physicians with an integrative record of the pregnancy, ANC (antenatal care) cards are issued 

after every pre-natal care visit. Perhaps in an effort to encourage the attendance of pre-natal care visits, 

many physicians and nurses will stress the importance of the ANC card during the delivery, but perhaps 

to a fault. Some women in Kenya feel like (or have even been explicitly told that) ANC cards lead to 

better treatment by physicians and nurses, so many are inclined to go to pre-natal care visits just before 

they give birth to obtain the card59.  

Cultural attitude towards pregnancy is also an important factor influencing pre-natal care. In Kenya, 

women do not generally disclose their pregnancies, even to their health providers. In young women who 

may be unmarried, this is to avoid expulsion from schools and their parent’s homes, public 

abandonment by their partner, stigma and gossip; however even older, married women only disclosed 

their pregnancies to their close family and husbands to not seem boastful in a society where pregnancy 

is associated with successful fulfillment of female duties; others cite a fear of spirits that could interfere 

with their pregnancy as a reason to avoid this disclosure54. There are terrible effects from this where 
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women would seek medical care for potential pregnancy complications in Kenya, but would go to clinics 

in place of pre-natal care appointments and not disclose their pregnancy to doctors while doing so. This 

could risk their pregnancies further due to potential damage from whatever pharmaceutical medications 

the doctors would prescribe without knowing their patient was pregnant.  

Diagnostic Tests 
While many diagnostic tests are used in pre-natal care visits, the only tests discussed in this section are 

of importance to detecting pre-eclampsia.  

Hypertension is measured using a sphygmomanometer, which works by inflating a rubber cuff with 

adjustable pressures to determine the systolic and diastolic blood pressures. Since hypertension is never 

a diagnosis of pre-eclampsia on its own, it is important for physicians to understand that further tests 

would help to further classify the type of hypertension present in the pregnant woman: chronic 

hypertension (before 20 weeks and without proteinuria), chronic hypertension with pre-eclampsia 

(before 20 weeks and with proteinuria or HELLP syndrome), or gestational hypertension (after 20 weeks 

and without proteinuria)32.  

Proteinuria is measured through the use of urinalysis. Urinalysis can provide specific values that can 

quantify the amount and types of protein present in the urine, generally over a 24 hour collection period; 

it is recommended to avoid using dipstick measurements on their own as they are not as reliable – 

missing 1 in 11 women with hypertension and proteinuria36.  

United States  

Industrialized countries often use pre-natal care visits to screen for particular risk factors that could 

signal an underlying possible pregnancy complication. Considering the many women who attend their 

pre-natal care visits in these developed countries, the diagnosis of these diseases occur more frequently 

and sooner in the course of the mother’s pregnancy. Industrialized countries, like the United Kingdom 

and the United States, routinely measure blood pressure on repeated occasions and monitoring of these 

repeated measures over time improved the ability of physicians to make predictions of pregnancy 

complications, like pre-eclampsia, sooner – as early as 28 weeks63. These data, not only for each visit but 

also for assessing the changes in blood pressure of each patient as they progress in their pregnancy can 

help to lead to a sooner, more accurate diagnosis of pre-eclampsia in women in industrialized countries.  

Urinalysis is also a regular part of pre-natal care visits for women in industrialized countries64. Overall, 

the trend for industrialized countries like the U.S. to use many tests during pre-natal care visits allows 

physicians to make this diagnosis earlier and more accurately than in developing countries like Kenya.  

Kenya 

In Kenya, women who were surveyed about their antenatal care visits indicated that not all of the WHO 

recommended tests were administered to them, and their descriptions of these tests are vague at best – 

women recalled palpitations and “blood boosting” tablets, but lacked an actual understanding of these 

examinations. Specifically concerning the use of blood pressure cuffs, however, women recalled their 

arms being “tied” but did not know that this was measuring their blood pressure, nor the importance of 

this measurement54. This indicates a severe lack of patient education in these antenatal care visits and a 
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poor explanation on the part of the healthcare providers regarding the importance of continued testing 

and what the measurement may mean for their health and pregnancy. In fact, because of this lack of 

patient education, pre-natal care visits and the crucial findings from their diagnostic tests are not 

considered important for Kenyan mothers, but rather they are seen as a social occasion marking a public 

acknowledgement of their pregnancies54.  

Pre-natal care visits are also limited in their quality because not all physicians perform the 

recommended diagnostic testing that should be done during these appointments. This goes beyond the 

lack of physician explanation for blood pressure measurements in some areas, as physicians are also 

cutting down on the diagnostic testing they are performing. On average, physicians in Kenya screened 

for pre-eclampsia during these pre-natal care visits only 29% of the time, with only 20% of hospitals 

conducting blood pressure checks alongside urinalysis to identify pre-eclampsia60. In rural provinces of 

Kenya, blood pressure was only measured at 67% of pre-natal care visits, and urinalysis was only done 

for 16% of patients59. One nurse interviewed for this particular project from Mombasa indicated that 

urinalysis was only done once during the entire pregnancy, and not used for continual monitoring of the 

progression of their condition65. Considering that urinalysis is pivotal in diagnosing pre-eclampsia, many 

women in these rural provinces are missing out on important services despite the effort they have put in 

to go to their pre-natal care visits.  

Despite the “free” healthcare during pregnancy for mothers, some Kenyan women reported being 

charged for documentation of their pre-natal care visit (in the form of ANC cards) and some of the 

diagnostic lab tests54. These additional costs could further interfere with the appropriate diagnosis and 

management of various diseases like pre-eclampsia, considering that the diagnosis and monitoring of 

this disease requires repeated urinalysis for proteinuria, and even potential bloodwork for particular 

liver enzymes. 

The availability of screening supplies in Kenya remains incredibly low, despite the high need for these 

supplies for multiple conditions, not just pre-eclampsia. In hospitals surveyed in Africa (a sample which 

included 8 hospitals and 18 clinics in Kenya and 10 in Zambia), blood pressure cuffs were only available 

in 78% of African hospitals and 85% of African clinics66. Stethoscopes (used for taking blood pressure 

manually) were only found in 70% of African hospitals and 88% of clinics66. The availability of screening 

supplies does not indicate their use – many hospitals in the study were found to have blood pressure 

cuffs and stethoscopes available, but didn’t use them66. Another study found that blood pressure cuffs 

were either missing entirely from the unit, or if present, were defective67. Due to the nature of the 

government-funded free maternal healthcare, many hospitals are unsure how to purchase medical 

supplies when they run out68. The lack of available, functioning blood pressure cuffs is essentially 

unacceptable when many low-cost cuffs have been specifically designed for use in developing countries, 

like the Nissei DS-400, that are very effective in their measurements69. 
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Management 

Standard of Care 
For women who are either already in labor or have a baby that is considered term, the best 

recommendation for treatment of pre-eclampsia is delivery46. However, management of more severe 

pre-eclampsia, when the baby is not yet 34 weeks old, involves the administration of steroids, 

antihypertensive and anticonvulsive medications, and delivery as soon as feasible46. With aggressive 

management of pre-eclampsia, or even severe pre-eclampsia, through the use of anti-hypertensives, 

delivery of the baby can be postponed for up to 14 days, allowing more time for development and 

reducing risks associated with preterm deliveries64. While corticosteroids may help fetal outcomes in 

these cases, there is no alleviation of maternal complications due to severe pre-eclampsia, and thus its 

discussion here is limited46. Antihypertensive medications are recommended when maternal blood 

pressure remains at or over 160/110 mmHg for long periods of time46. There are multiple 

antihypertensive medications that can be safely given to pregnant women with severe pre-eclampsia, 

including hydralazine46.   

Anticonvulsant medications are administered to women when they are considered to have severe pre-

eclampsia or eclampsia, due to the risk of seizures for the pregnant woman. While there are multiple 

anticonvulsants available and used throughout the world to treat pre-eclampsia, there are clear 

international recommendations that champion the use of magnesium sulfate70. Perhaps most relevant 

to this analysis is the intense reduction in maternal mortality observed in hospitals in Nigeria, a similarly 

developing country like Kenya. Through the use of treatment with magnesium sulfate, mortalities due to 

pre-eclampsia fell remarkably from 20.9% to just 2.3%.  

Aside from evident reductions in maternal mortality, some effects of eclampsia can also be reversed if 

treated with magnesium sulfate promptly – including comas and loss of consciousness, epilepsy, 

paralysis, and encephalopathy71. Furthermore, the use of magnesium sulfate has been found to reduce 

maternal mortality due to pre-eclampsia/eclampsia by 55%71. However, many other anticonvulsants are 

primarily used in developing countries like Kenya, including diazepam and phenytoin, even though 

magnesium sulfate is considered a better treatment as it can reduce convulsions 52% better than 

diazepam and 67% better than phenytoin71 Magnesium sulfate is also better at reducing maternal 

mortality in comparison to diazepam. A hospital in Nigeria that treated pre-eclampsia solely with 

diazepam had a MMR of 35.3%, but after switching to magnesium sulfate, this rate dropped to 12.3%72. 

Magnesium sulfate has an initial administration through an IV for five minutes that must be promptly 

followed by an intramuscular injection of more magnesium sulfate in each buttock to be effective60. 

Treatment should be preceded by a physical examination that checks fundal height, fetal movement, 

and the presence of vaginal fluids leaking60. Careful post-treatment monitoring of patients treated with 

magnesium sulfate is essential to avoid inducing toxicity in the pregnant woman due to overdosing; this 

type of monitoring includes lab work and urinalysis that would monitor levels of proteinuria and other 

proteins present in the bloodstream70.  
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United States 

The standard of treatment in the U.S. champions the use of magnesium sulfate over other 

anticonvulsants, and 100% of hospitals in the U.S. will use it over diazepam or phenytoin70. In the U.S., 

women with severe pre-eclampsia, especially those who are not near term, are recommended to stay in 

healthcare centers that are staffed with experts in high-risk pregnancies to allow for rapid intervention 

in the case of any possible complications, with easy patient monitoring thanks to daily lab tests and keen 

surveillance of the infant and pregnant woman73. Treatment recommendations are adhered too well in 

the U.K. (a similarly developed country in comparison to the U.S.). 71% of women with pre-eclampsia 

were treated with an anti-hypertensive medication and an admirable 99% were treated with magnesium 

sulfate42. In another study, women in the UK who were treated for pre-eclampsia with magnesium 

sulfate had zero maternal mortality after treatment74.  

Kenya 

Level 3 facilities in Kenya are specially certified to be able to handle emergency obstetric care. 

Unfortunately, an audit of these facilities revealed that less than 50% had any anticonvulsant available, 

and this included magnesium sulfate and other less safe and effective pharmaceutical medications like 

diazepam or phenytoin60. Kenya, like many developing countries, face multiple issues in attempting to 

adopt the treatment of magnesium sulfate. The first issue is its unavailability due to the lack of 

government funding to purchase it. Each government allots a particular percentage of its budget to 

cover healthcare costs. Kenya only allocated 4.70% of its GDP toward healthcare expenses and is ranked 

148 out of 191 countries in terms of their total expenditure75. In comparison, the U.S. allocates 17.90% 

and is ranked first in the world75.  Similarly, the WHO encourages countries to spend at least $36 per 

capita to provide a minimum health package for their citizens, however Kenya only spends $29 per 

capita76. As a result of this lack of funding, the purchase of pharmaceuticals is limited in developing 

countries to provide only “essential drugs”, and because magnesium sulfate cannot treat multiple 

diseases, it is most often not considered so70. Even in hospitals that have magnesium sulfate available, 

few pregnant women are actually receiving it as a treatment, and many more are receiving it in 

conjunction with diazepam; this combination creates a potentially dangerous cocktail of pharmaceutical 

medications that could lead to respiratory distress and further maternal mortality60. Furthermore, the 

availability of the antihypertensive drug hydralazine is lacking, as only 24% of hospitals had it available in 

delivery areas60. Considering the relief that antihypertensive pharmaceutical medications provide to the 

excessive hypertension that women face with pre-eclampsia, this number is quite deficient.  

Another obstacle to the adopted use of magnesium sulfate as a treatment is poor physician education. 

Despite recent research that champions its use, many physicians in developing countries think that the 

drug is riskier than diazepam, even though it is not60. While 83% of Kenyan physicians are able to 

diagnose severe pre-eclampsia or eclampsia, only 10% of physicians understood the physical 

examination that precedes treatment, only 5% of physicians knew what supplies and equipment are 

involved in its treatment, only 2% knew how to manage convulsions in their patients with eclampsia, 

and only 1% knew the post-monitoring necessary for the first hour after treatment or the correct order 

of actions that need to be taken to manage these conditions60. This issue is so encompassing because 

physicians in Kenya are largely unaware of the follow-up administration of magnesium sulfate 



   
 

  21 
 

intramuscularly, so many simply administer the first dose intravenously only60. Physician education 

concerning the proper administration of the drug and its exact mechanism of action needs to be 

addressed. This is particularly distressing considering the bulk of the recommended dose is administered 

through the second intramuscular injection (10g) in comparison to the initial intravenous administration 

(4g)60. 

Considering that some cases of pre-eclampsia can developed after delivery and the need for close 

monitoring after treatment with pharmaceutical medications like magnesium sulfate, hospitals need to 

be emphasizing the importance of patient monitoring even after birth. Sadly, only 29% of hospitals 

would monitor the pregnant woman’s vital signs just 15 minutes after delivery60. The key information 

that a pregnant woman’s blood pressure could provide in either the alleviation of her hypertension or 

the effectiveness of its treatment is thus lost in many pregnant women despite the small amount of time 

and cost that vital sign monitoring incurs.  

One method of post-treatment monitoring that could be used, which is low cost and easily adaptable to 

developing countries is the partograph. This is a graphical representation of the progression of labor 

that records multiple parameters, such as fetal heart rate, cervical dilation, descent of the head, 

contractions, pulse, blood pressure, and urinalysis results67. This monitoring method has been 

successfully introduced in several developing countries like Indonesia, Malaysia, Thailand, Zimbabwe, 

and Malawi and has helped to reduce maternal mortality77. The use of a partograph would be quite 

easily adaptable to Kenya as the graphical representation requires little technology and training to be 

used effectively. Data from the continual half hour monitoring of the pregnant woman’s blood pressure 

and hourly monitoring of the protein in the urine, in line with WHO recommendations, would lead to 

easy monitoring of the patient post-treatment77. However, doctors in Africa are not consistently using 

the partographs to monitor their patients, and of those that do, very few record every measure required 

for the partograph, namely those that could be used to help monitor the treatment of pre-eclampsia. In 

fairly urban areas (like the country’s capital, Nairobi), blood pressure was only recorded in 77% of 

patients, and urinalysis in 13% of patients, however, in fairly rural areas of Kenya (like Pymwani or 

Kiambu), both of these parameters were recorded in 0% of patients67. On average, amongst the 8 

hospitals surveyed in Kenya across urban and rural settings, blood pressure was only recorded in 38% of 

patients, while urinalysis was recorded in 4% of patients, and these figures are even more disappointing 

considering that many of the hospitals didn’t record these parameters with the recommended 

frequency67.  

The Role of Birthplace 
Aside from the obvious benefit in that hospitals come staffed with skilled personnel, the hospital 

environment provides so much more to help pregnant women deliver their babies safely. Health 

facilities allow skilled personnel to be able to operate in their fullest capacity as they should offer 

supplies and equipment that would not be available in regular home settings78. These tools are not only 

essential in the delivery, but also in post-birth monitoring of maternal health. This would be key in 

helping to monitor potential complications that can occur just after birth, like late onset pre-eclampsia, 

and promptly treat it, resulting in less maternal mortality.  
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Skilled birth attendants (SBA) are considered to be those that are well-versed in midwifery skills, and are 

thus not just limited to doctors; however, SBAs need to be trained adequately so that they can manage 

any potential complications (such as pre-eclampsia) that arise and initiate life-saving treatment to avoid 

maternal mortality due to obstetric emergencies (such as eclampsia)79. Many required skills that are a 

part of the training for SBAs could help to prevent pre-eclampsia, and includes the ability to: collect 

relevant patient histories by asking relevant questions, assist in forming a birth plan including the site of 

delivery, education for self-care, identify complications and manage them appropriately, monitor the 

progression of labor using a partograph (which would encourage the monitoring of various components 

necessary for post-treatment monitoring after treatment of pre-eclampsia), etc.80. 

Traditional birth assistants (TBAs), however, are considered to be insufficient replacements for SBAs 

because their training is rooted most fundamentally in traditional cultural practices and doesn’t 

emphasize skills to manage complications that could potentially arise79,78. In fact, the use of a SBA has a 

direct relationship with maternal mortality. A correlational study by the WHO indicated that countries 

that had deliveries with a SBA had a lower maternal mortality rate81. Unfortunately, despite 

improvements in neonatal deaths, attempts at training TBAs have also not lead to a benefit in 

preventing maternal mortality in the births that they attend82. 

United States 

In the United States, like most developed countries, attendance by a skilled birth professional in a 

hospital is very high. The United States reports that 99.5% of all births are attended by a skilled health 

worker, which could include a doctor, nurse, or midwife83. Considering the link between the training of 

these SBAs and their ability to identify and manage potential complications, these data (and other 

similar data) were used to support the formation of various goals held by the WHO and UN that 

recommends the use of SBAs to minimize MMRs in developed countries. A goal set by the UN hoped 

that by 2005, 85% of the world’s births should be attended by SBAs; an evaluation of this goal in 2008 

showed that despite 99.5% of developed countries doing so, developing countries only had 61.9% of 

births attended by SBAs, making a global rate of only 65.7% overall83.  

Kenya 

Despite the patient education that is provided in some pre-natal care visits that recommends hospital 

deliveries, many women are choosing not to deliver in hospitals with physicians. Comparing different 

world regions, Africa has the lowest percentage of births attended by SBAs at 46.5%, and Eastern Africa 

(where Kenya is) is the lowest sub-region within Africa at 33.7%83. Overall, the national average for 

Kenyan women who deliver in hospitals is 40%59. In rural areas, however, this can be much lower. Only 

18% of women in rural areas in Western Kenya delivered their babies in a health facility; a majority of 

women (66%) in rural areas deliver their babies at home, while fewer (18%) deliver their babies in the 

home of a TBA59. The most obvious benefit of a health facility is its skilled staff, so women who live in 

the rural provinces of Kenya are also least likely to deliver their babies in hospitals with SBAs. Rural 

delivery assistance is relatively limited – only 17% of rural deliveries are assisted by a trained medical 

professional, while the majority of deliveries (36%) are assisted by a TBA, 29% of deliveries are assisted 

by someone who is unskilled (family member, friends, neighbors), and 18% of deliveries go unassisted at 

all, leaving the pregnant woman to deliver her baby on her own59. Overall, the number of trained 
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physicians in Kenyan hospitals that are performing deliveries is much lower than that of the U.S. In an 

audit of various hospitals in Kenya, 90% of deliveries are attended by nurses, 8% by midwives, and 

shockingly only 1% by physicians60.  

Outside of the skills that trained professionals have, the hospital environment also lends its support to a 

higher caliber of treatment because of its supplies available. The management of pre-

eclampsia/eclampsia with magnesium sulfate can only be done in hospitals because the drug is not 

available otherwise, and the extensive monitoring equipment and personnel that is required post-

treatment is simply not feasible outside of the hospital environment31. Women who begin their labor at 

home and are rushed to the hospital with pre-eclampsia/eclampsia are often not brought in early 

enough to reap the benefits of this treatment31.  

Perhaps surprisingly, many women who delivered outside of a health facility in rural areas of Kenya did 

so with plenty of education on the merits of a hospital delivery and potential issues in delivering outside 

of a hospital. 64% of women who delivered outside of a hospital were able to list potential 

complications that could occur in the delivery of a baby outside of a healthcare facility59. Therefore, it is 

obvious that a lack of patient education is not the primary reason that motivates women to deliver their 

babies at places other than health facilities. Many women, especially in rural areas, choose not to 

deliver their babies in hospitals because of far distance to hospitals, labor that progresses too quickly to 

warrant the travel, pricey travel costs to reach hospitals, difficulties (especially at night) in traveling to 

reach hospitals, etc.59. Distance to hospitals may deter pregnant women from going to hospitals for their 

pre-natal care services, but it is an even greater impediment for the use of their maternity services. In 

the rural provinces in the Mbeere district of Kenya, where the majority of women (76%) are walking to 

the nearest health facility with maternity services, it takes at minimum two hours for some women 

(71.5%) to get to the hospital, but could take anywhere from 2 to 4 hours to reach the facility for the 

other 29.5% of women in this district84. This distance serves as a huge barrier to accessible care for these 

women, and makes the option of using a nonSBA much more realistic.  

Despite the ability of hospitals to offer supposedly “adequate care”, patients refused to return to 

hospitals – 37% of patients said the standards of their treatment were poor, 30.4% said that there was a 

lack of pharmaceutical medications and supplies, and 21.2% said that laboratory services were either 

poor or altogether absent85. It is important to note that the feeling of distrust in the level of competency 

of many facilities in Kenya is certainly not unfounded. In an audit of Kenyan hospitals that were certified 

to provide emergency obstetric care and are thus treated as referral centers for high-risk pregnancies, it 

was evident that none of the 40 audited facilities met WHO requirements to be certified as such, as 

many emergency obstetric services could not be provided at these facilities86. 

Unfortunately, while hospitals in Kenya are much more properly equipped and expertly staffed than the 

homes of TBAs, there is still the grave issue that the role of supplies plays when considering maternal 

mortality. Many women cite their frustration with the hospital’s quality of care in specifically mentioning 

a lack of pharmaceutical medications, supplies to administer these medications, and adequate care84. 

Their dissatisfaction even extends to more basic needs – many women feel as though they need better 

quality and quantity of food post-delivery, additional nurses to relieve their demand, and supplies as 
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basic as more beds and clean linens so they don’t have to share beds in the maternity wards, 

undoubtedly trying to avoid the spread of diseases due to the sheer amount of bodily fluids involved in 

the delivery of a baby84. In some rural areas of Kenya, the absence of these options is so obvious that 

only 4% of maternity patients are satisfied with the supply of pharmaceutical medications at that health 

facility87. In a country-wide facility audit, it was found that only 1/3 of the health facilities that were 

surveyed had all of the general-purpose equipment to offer basic health care and despite this lack of 

equipment, most of the facilities surveyed were still considered “well equipped” to provide maternity 

services85.  

The Role of Physician’s Attitudes 
Many women refuse to come into hospitals as a direct consequence of the poor attitudes of doctors88. 

Quality care can help to ensure that patients will continue to seek care from qualified facilities, and is 

considered to be sincere, compassionate, dignified, confidential, continued and urgent, and informative 

to its patients85. Many consider that the provision of quality healthcare is a basic human right, and 

emphasize the importance of treating patients with dignity and respect; some studies have even 

mentioned that the provision of quality healthcare can help reduce maternal mortality89. In fact, in 

qualitative surveys of various populations, it is evident that the most important factor in choosing 

whether or not to seek medical care at a facility was their purported quality of care90.  

United States 

Doctors in developed countries like the U.S. can provide care that makes patients want to return for 

future cases, as U.S. physicians are focused on creating care that develops trust with their patients and 

opens a dialogue to make them feel a part of their treatment plans51. Human resources and patient-

relations departments in these types of developed hospitals also lead to an increase in the resources 

dedicated to the development and management of beneficial patient-healthcare personnel 

relationships51.  Furthermore, the level of personalized care that a physician can provide is alleviated by 

the comparative number of physicians per capita in such a developed country. In the U.S., for every 

10,000 people, there are 26 doctors, but in Kenya, there is only 176. This increased demand on each 

physician will create a demand that could lead to stressors that contribute to the overall attitude 

difference between physicians in the U.S. and Kenya.  

Kenya 

In some hospitals, women are satisfied with the doctor’s attitudes, ability to communicate, competence, 

and availability, however they are disinclined to return to the hospital for their next delivery as only 37% 

are satisfied with the level of privacy given to them by the hospital’s arrangements87. Women in some 

districts of Kenya report that they feel as though the doctors are not committed to their work and are 

not friendly84. Healthcare providers in Kenya do attempt to engage with their patients. At the beginning 

of their care, only 78% of providers will greet their patient60. Further attempts to ensure patient comfort, 

however simple are often disregarded. While 77% of providers will explain a procedure to their patient 

before proceeding and 62% will explain what happened during labor, only 36% will ask them for any 

questions they may have and only 24% will drape the patient to ensure their privacy60.  
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It is important to understand that the effects of doctor attitude on patient comfort and their intention 

to return to this type of care for future pregnancies and complications. The reputation of a facility is key 

in influencing women’s choice of facility, and if possible, women from rural areas would travel to 

hospitals with better reputations thanks to a better quality of care, which is influenced by provider 

attitude90. Attitudes of doctors are incredibly important because previous interactions with doctors with 

poor attitudes forms expectations of continued poor levels of care that will deter women from seeking 

further maternal services from a healthcare facility in the future, and many rated quality of care as just 

as important as being treated by qualified staff90. Many women in public health care facilities felt that 

their care was poor because the doctors seemed incompetent, were not thorough or they incurred pain 

in their physical exams, and did not respond well to treatments when they were given85. Even worse, 

some women are denied admission when they arrive to the health facilities because they are not far 

enough along in the process of labor and are denied pain management and even a bed they can rest in 

as they continue to progress84. Further complicating the standard of care is that only 46% of Kenyan 

hospitals are staffed with 24 hour physician coverage due to lack of funds60.  

In Kenya, women surveyed about the quality of their maternal care responded fairly poorly – only 53.1% 

of patients believed that their doctors were competent, and while only 50.7% of patients understood 

the doctor’s explanation of their sickness or status, even fewer (41.3%) felt that they were free to ask 

their doctors questions85. Another issue is the ability of doctors to provide care quickly enough to 

benefit their patients. One healthcare model concerning Eretria, a similarly developing country in Africa, 

listed that a delay in patients receiving appropriate care was responsible for 52% of their maternal 

mortality58. Therefore, quality healthcare is not only diagnosing a patient correctly, but doing so quickly 

thanks to a sense of urgency to allow treatments to have the best outcome for the patient. Many decide 

not to seek care at public hospitals in Mombasa, Kenya because of long wait times, and staff that are 

lacking in urgency that would only treat patients after being bribed90.  
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Coast General Provincial Hospital: A Case Study 

General Background 
A profile of a public hospital in Kenya illustrates the extent that deficiencies in a Kenyan hospital can 

manifest in clinical applications. Although not all issues are represented in this case study, the ability of 

this hospital to effectively treat their patients is affected due to some of the issues presented in the 

previous discussion of differences between industrialized and developing countries. The following 

information is presented as a combination of popular media articles, journal articles, case study data on 

various patients, and interviews of physicians and nurses from this hospital. While focusing primarily on 

their obstetrics ward and pre-eclampsia, some additional results from other departments and diseases 

are used to illustrate the breadth and depth of the issues affecting the hospital’s ability to treat its 

patients.  

Coast General Provincial Hospital (CPGH) is a public hospital located in Mombasa, Kenya. Built in 1958, 

this hospital is currently the second largest public hospital in Kenya with 700 beds91. It caters to an 

immediate population of 1 million people, although with referrals and surrounding areas, their 

secondary population amounts to 3 million91. Thanks to funding from a Japanese company, CPGH 

maternity ward was updated in 2000, and as a result, this hospital is the site of 14,000 deliveries every 

year91. Hypertension conditions is the fifth major mortality condition at this hospital91. Pre-

eclampsia/eclampsia would fall under this general category of hypertension conditions.  

Renovations: Impressive, but Misapplied 
CPGH was recently renovated. The hospital is intended to serve as a teaching referral hospital that can 

offer services to treat especially advanced diseases. While much of this renovation relied on either 

specific equipment for certain treatments, or something as basic as more beds, updated bathrooms, and 

floors with more efficient drainage, the renovation also allowed them to fully renovate and equip their 

laboratory to run on a 24-hour basis91. Ideally, this would improve the ability of doctors to monitor 

women who at are risk for presenting with pre-eclampsia and/or post-treatment monitoring after 

treatment with magnesium sulfate, as well as progression of labor with any complications91.  

Much of the budget for the hospital’s renovations went to funding the purchase of new equipment for 

the treatment of advanced diseases. This includes spending money on oncology and kidney transplant 

equipment, and further renovating their surgical theatres for open heart surgeries; these facilities are 

not yet operational one year later92,93,94. While these intended improvements are certainly admirable in 

advancing the caliber of medicine the hospital can provide and generates a lot of publicity for the 

hospital, this money could have been used to either alleviate its current budget deficit, to hire and train 

staff to address complications, and to purchase supplies the hospital currently needs, such as 

magnesium sulfate. Few patients can actually afford the use of these more advanced services, so the 

allocation of these funds for treatment of advanced diseases has yet to prove profitable to the hospital.  

Budgeting Concerns: Corrupt Government, Worker Strikes, Negative Public Opinions 
CPGH is facing many costs that leave it operating outside of its budget. Despite the large population that 

the hospital serves and the high-risk referrals that it is responsible for, the Kenyan government, rife with 
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corruption, underfunds the hospital by 1.542 billion Kenyan shillings (over $15 million), infringing on 

various national laws95. The hospital incurs a $250 million deficit yearly, including a nearly $48 million in 

reimbursement due to country-mandated provision of free maternity services91. The hospital often 

relies on donations from private foreign donors and an external conditional grant91. These budget 

concerns stem from a lack of government funding, as the government had pledged to buy beds and 

other basic equipment for various hospitals, including CPGH, that they have yet to actually purchase96. 

This budget gap causes foreign donor funds to be allocated to cover the costs that should be covered by 

the government, rather than being used to buy better equipment, as they were intended.  

CPGH was forced to shut down operations in August and September of 2014 because the budgeting 

concerns led to physicians’ and nurses’ already meager salaries being cut for work they had already 

done. The salary cuts led to a staff boycott that shut down the hospital97. The boycott led to the 

mandatory discharge of all the hospital’s patients regardless of their medical status, forcing many 

patients to go to a costly private hospital or die. Nine severely ill patients died as a direct result of the 

strikes97. This situation was ignored by the national government. Many doctors felt the salary cuts were 

a means of intimidation as the country lashed out at its doctors, calling them “selfish” and “stubborn” 

and threatening they would lose their jobs if they didn’t return97,98. The resulting strikes led to staff 

shortages that impacted mortality rates at the hospital99.  However, this rampant negative public 

opinion, molded by the media coverage on the workers’ salary cuts, didn’t take into account further 

budgeting concerns that actually impeded the ability of the healthcare workers to provide care. The 

government didn’t purchase vital supplies and drugs due to the disappearance of a 415 million Kenyan 

shillings ($4.1 million) grant from the national government99. The media reporting of the disappearance 

in government could have turned the negative public opinion away from the workers and back towards 

their corrupt government. Instead, government pressure on the media furthered negative opinion of the 

hospitals rather than actually working to fix the issue. Instead of focusing on the missing funds, 

purchasing adequate supplies, or ensuring pay for the limited and overworked staff that county 

hospitals have, the country health office instead introduced a new bill that threatened to jail or fine 

doctors for refusing patients, effectively making the act of striking illegal and forcing a return for these 

workers to their jobs100.  

The strike in August and September of 2014 was not an isolated case. One nurse recalled that the 

maternity ward nurses at CPGH went on strike a few months prior to August 2014 to make a point that 

the government had not purchased enough gloves, saline, drugs, etc. to supply the ward65. The media 

had reported that the nurses had gone on strike because they were greedy and wanted pay raises, 

failing to give attention to the true budgeting crises and continuing to decrease the already negative 

public opinion of the hospital and its staff101. This strike led to more than 100 pregnant women turned 

away from seeking care at CPGH during the week-long strike102. These budgeting concerns have even 

pushed some doctors to refuse treatment unless patients are willing to pay bribes directly to the 

doctors103. These bribes did not guarantee adequate care. One man paid a doctor 1/3 of his savings to fix 

a botched cesarean section, yet his wife died during the repair surgery, cited as a case of negligence,104. 

Other patients at CPGH recall that some of the staff would demand bribes before treating patients90. 

Similarly, shortages of blood led many patients to have to pay private banks for their own supply when 
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CPGH ran out, further hampering the public image of the hospital, especially in the eyes of the poor 

populations that CPGH serves105.  

Unfortunately, due to the rampant negative media coverage, the attitude towards CPGH and its staff is 

quite poor. Many physicians and nurses have simply given up on providing quality care in the face of 

such harsh criticism65. There is an intense staff shortage at CPGH. to fulfill the demands of being 

classified as a referral hospital, CPGH staff numbers were supposed to be increased, however the 

current hospital staff is still deficient by 46.5%106. Many patients wait hours for even the most basic 

services106. Specialized nurses, who often deliver the babies in this hospital, were severely impacted by 

the staffing shortage. Maternal mortality could no doubt be improved if the hospital could hire the 

additional 498 nurses it needs106.  

In addition to the deficit in healthcare workers and rampant strikes at the hospital, the care the hospital 

provides is also subpar. Some patients are turned away from receiving services for inappropriate 

reasons. Recently, a video of a profusely bleeding mentally-ill woman being turned away from CPGH 

because the doctor felt she was “too dirty” went viral, calling into question the doctor’s morality and the 

government’s standard of employees at public hospitals107. Furthermore, patients have begun to feel as 

though hospital staff is incompetent as cases of fraud arise, such as a doctor whose internship 

paperwork was forged, leading to his publicized arrest108. This wide-spreading negative opinion and staff 

shortage has not gone unnoticed by audits of the hospital, which has listed “low staff morale” and an 

“inadequate emphasis on quality” as issues that the hospital faces109. A study done in a neighboring 

hospital reported that following the August and September 2014 strike, a clear change in public opinion 

concerning the use of hospitals was evident, as outpatient admittance in the months following the 

strikes decreased by 64.4%110. Patients are aware of the budgeting issues facing CPGH – many blame the 

poor provider attitudes on their low pay, which made patients “feel demoralized”90.  

Patients would return if they knew they would receive a high caliber of care instead of relying on 

traditional medicine and TBAs, which in turn could help reduce maternal mortality in this area. While 

the current renovations are helpful, it remains to be seen if this support will yield result. Many are 

criticizing the governor for this funding move as it is largely seen as a push to help him gain re-election 

by improving public opinion of his campaign rather than an actual investment in the healthcare of his 

people, especially since many of the centers that have been promised to be functional by this time have 

yet to do so111,94.  

Other Publications: Reflection on the Quality of Care at CPGH 
External clinical studies of CPGH identified further areas of concerns that affect the hospital as a whole. 

These areas include the hospital’s physicians’ level of education concerning diagnostic measures and 

treatment procedures, as well as overall hospital standards. The following information is based on a 

combination of published academic journal articles as well as an official international report on the 

hospital concerning its quality of care, funded and executed by the U.S. Agency for International 

Development65. 
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Multiple studies indicate a reduction of poor treatment outcomes from this hospital could be achieved 

with earlier detection and more rapid treatment112,113,114. The lack of urgency in diagnosis and treatment 

is not solely confined to the maternity ward at CPGH, but affects the hospital as a whole, and may be 

indicative of a cultural factor affecting medical practice in Kenya on a more global level. Another study 

looking into patient education during voluntary counseling and testing for HIV at CPGH noted that while 

97% of women were tested, only 71% of women were counseled on and given a prevention method to 

reduce the likelihood of mother-to-child transmission of HIV, but only 20% of women applied the 

preventative treatment115. This indicates that while some physicians at CPGH are knowledgeable about 

appropriate means to test and diagnose illnesses, fewer take the time to counsel their patients. Of those 

that do, these patient-education interventions are largely unsuccessful, indicating a need for more 

effective patient education at CPGH as a whole. This indicates a need in improving the frequency and 

efficacy of patient education and physician awareness of the importance of and techniques for doing so. 

These changes could help improve patient education standards in the maternity ward and perhaps 

increase earlier and better pre-natal care, as well as patient awareness for potential complications. 

Another study noted that the hospital’s awareness and adherence to basic aseptic procedure could be 

improved to reduce further future contamination of their blood bank116. This may indicate a need for 

more effective physician education on even basic techniques and could indicate a lack of supplies like 

gloves that could prevent such contaminations.  

It should be noted that another study did praise CPGH’s maternity services, as they said that 95% of 

patients tested for HIV were satisfied with the privacy accorded to them and that they were overall 

satisfied with their provider-client relationship after receiving services, reporting positive experiences117. 

This could be helpful in ensuring that some patients return to CPGH in the event of future deliveries, 

which would help to reduce MMRs for Kenya as a whole. 

An official international report that specifically looked into the quality of care at CPGH found some 

mixed findings90: 

A general attitude of patient respondents indicated a preference to treat minor ailments 

(including epileptic fits) and other diseases using traditional healers and over-the-counter 

medicine, rather than seeking medical assistance, which was only used when suffering from 

more serious health problems. In addition to transportation costs and long lines, patients also 

indicated that the quality of care was an important factor in considering which facility to attend. 

Many indicated that staff at CPGH were “very rude to patients and unfriendly”, although they 

were considered to be competent in the care they provided. Women in the rural area that CPGH 

serves (Kilifi) mentioned that transportation costs impeded their ability to attend pre-natal care 

services offered by CPGH and felt that this lack of service led to an increase in morbidity of 

pregnancy complications in their area, which included high blood pressure.  

The maternity care at CPGH was considered to be poor, discouraging women to go to this 

hospital to deliver their babies. Even when they did go to CPGH, it was reported that providers 

were not easily accessible in times of complications. The few patients that did prefer to seek 

care at CPGH mainly cited that they did so thanks to the cheap care that CPGH offers, rather 
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than their quality of care. The supply of drugs is a major problem in the healthcare facilities 

around Mombasa, and particularly is an issue at CPGH. Public hospitals, like CPGH, are often 

found to have long wait times and are considered dirty, which directly dissuaded patients from 

seeking care at CPGH. Patients at CPGH highlight this lack of urgency, as “one can wait forever” 

because the staff just “are not bothered with patients…(and) shamelessly read the papers as 

patients wait in vain to be attended to.” Many women are forced to share beds, there is a lack 

of cleanliness in the bloody maternity ward, and patients are often lacking food and water. 

The lab at CPGH was determined to be the only lab that could provide sufficient services to 

people in the Mombasa area. Because CPGH is considered a referral hospital, it is staffed by very 

knowledgeable physicians and offers a wide array of specialists. Many repeated patients 

mentioned that the hospital had made some improvements over the past years, making an 

effort to smell better and have better maternity beds available to patients.   

Important connections from these report’s findings could have implications on CPGH’s ability to 

diagnose and manage pre-eclampsia, and their ability to address maternal mortality as a whole. 

Understanding the population that it serves may be key in bridging the gap between patient lack of 

satisfaction in quality of care and poorly trained physicians. There may be a lack of patient education 

concerning the merits of preventative care and SBAs with delivery at a hospital as many have a 

preference to seek medical care outside of the medical system and with more traditional means. It is 

also important to note that rural women consider epileptic fits a minor ailment that they would treat 

using traditional medicine over actual medical care in a healthcare facility. As women suffering from 

eclampsia have seizures that should be treated in hospitals using anticonvulsants, but this would not be 

the case in rural areas.  

There are multiple areas where CPGH could improve their quality of care. Providers at CPGH need to be 

accessible in times of complication, and an overall quality of care in their maternity ward should be 

improved to support the merits of a hospital delivery with a SBA. Drugs need to be more adequately 

stocked at CPGH, including antihypertensive drugs and anticonvulsants like magnesium sulfate, which 

should be addressed to properly manage pre-eclampsia. Considering the importance of quality of care 

affecting the decision to seek medical care, this should be an issue that is emphasized to physicians at 

CPGH to maximize the possibility of pregnant women returning to CPGH for subsequent pre-natal care 

and deliveries. Women (even in rural areas) reported a willingness to travel to hospitals that had better 

reputations. Interestingly, women in rural Kilifi are aware of the importance of proper pre-natal care and 

its connection to the morbidity for pregnancy complications, but cannot prevent these due to high 

transportation costs. It is important to note that patients are aware of the potential complications with 

pregnancy, even in rural areas, as they cite high blood pressure conditions, which would include pre-

eclampsia, as part of their common morbidities. Furthermore, urgent admission of women as they are 

going into labor is key, as many women cited long waits for reducing the likelihood of going to public 

hospitals for maternity care. One nurse from CPGH asserts that due to a lack of staffing at intake, many 

women have to wait to be processed and admitted so that they can have an initial exam. 65 Another 

nurse at CPGH recalled women having to give birth in the hallway because they had been waiting too 

long to be processed at intake65. 
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The official international report does praise CPGH for some of its better aspects. Given their sufficient 

lab services, the lab’s diagnostic services could be promptly and adequately used to diagnose 

complications like pre-eclampsia as early as possible. Its staff, while rude and unfriendly, is seen to be 

knowledgeable in some areas. It is also known to be a site with many private donations that helped to 

secure better quality beds for the maternity ward.  

Healthcare Worker Interviews 
A total of 10 healthcare workers from CPGH were interviewed via qualitative questionnaires sent 

through e-mail. The questions were printed, distributed, and their responses scanned and selected for 

importance to reveal the perspective of the healthcare worker in Kenya65. to illustrate any differences, 

selected comments from similar interviews conducted in the U.S. were also included118. Both 

questionnaires are included in appendices, and include questions about their educational history, and 

their opinion of the merits and downfalls of their country’s and comparative country’s healthcare 

systems. Also included was the way that they would treat pre-eclampsia to assess the level of practical 

clinical knowledge that their training and education provides.  

Kenyan Nurses: “Nobody bothers with what is going on with patients.” 

In Kenya, nurses must complete schooling through a designated college of nursing. There is an 

opportunity for some additional specialization, as one nurse mentioned that she is registered as a 

community health nurse and a perioperative nurse with training in the management of surgical theatres. 

While continuing medical education (CME) is done on a weekly basis and is considered informative, 

some feel as though they need supplementary training as well. Some mentioned that CMEs as they are 

conducted now are ineffective, as there is no specific application to treatment courses and practical 

training. Despite CMEs being weekly, one nurse mentioned that she doesn’t get to attend these 

discussions regularly due to a combination of being held up by patients and staff shortages, or they were 

on her days off. They have no access to any reviewed journals, and one nurse mentioned that they were 

too costly and time-consuming to search for on the internet and to obtain access to them.  

Merits of the Kenyan healthcare system include access to a variety of patients that allows nurses to 

practice many clinical skills. One nurse mentioned that the training she received in nursing school made 

her feel adequately prepared to enter the workforce, however she was aware that some colleges and 

universities are unequipped to offer adequate medical trainings.  Weaknesses of the Kenyan healthcare 

system include limited resources and man power, limited access to new and updated information 

concerning clinical skills, and a lack of modern facilities. Every nurse that was interviewed mentioned 

staff shortages in some capacity. Due to staff shortages, one nurse mentioned that she can only provide 

“quantity care but not quality care”, and startlingly that hospital administration is fine with only one 

nurse on duty as times. Another nurse mentioned being dissatisfied with the lack of supervision from 

senior colleagues like doctors. One nurse specifically mentioned feeling burnt out and taken for granted 

by doctors. Another nurse mentioned she felt that the administration did a poor job of ensuring the few 

staff they had really did report for duty, resulting in an even worse shortage of staff.  

Nurses would like to see a better ratio of patients to healthcare workers, as well as a better flow of 

information for updates on the standard of care for diseases, more modernized facilities with more 
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equipment, more varied and better availability of drugs, more maternal theatres with equipment that 

actually works, and sufficient units of blood. One nurse specifically wanted to have programs in place to 

address some providers’ poor attitudes towards patients and their lack of motivation. In comparison to 

the U.S., one nurse mentioned that the U.S. had more advanced technology, infrastructure and 

continuous training. While many mentioned their frustration with the shortage of staff, only one nurse 

mentioned that the U.S. had more healthcare workers for every patient in comparison to Kenya.  

There was recognition by many nurses that pre-eclampsia is very prevalent among the patients they 

treat at CPGH and in Kenya as a whole. One nurse specifically mentioned their healthcare system is very 

poor in its detection and treatment monitoring. Another nurse who recognize the importance of timely 

care in treating pre-eclampsia mentioned the need for timeliness and early interventions. One nurse 

mentioned that some communities “shun hospital attendance”, and that the lack of staff made her feel 

overwhelmed and impacted the public opinion of healthcare, which influenced many more to stay home 

and deliver. Often, patients will stay home until their blood pressure is too high to treat effectively. One 

nurse believes that the medial system could combat this issue with greater patient education to seek 

medical care sooner. Another nurse was particularly frustrated with the stagnant nature of progress and 

the level of corruption in the medical system, which she felt corresponded with the many cases of 

patient neglect due to a lack of any enforcement of care guidelines by the hospital or government.  

Kenyan Doctors: “We need more training.” 

In Kenya, doctors are often referred to as medical officers. They graduate from schools concentrated in 

medicine and health sciences, which they enter straight after high school. After graduation, there is 1 

year of internship before they are allowed to practice in their chosen field. In total, their training usually 

lasts around 6 to 7 years after high school. Many of the doctors believe that their weekly CMEs are 

beneficial, but would like to see more varied sources of information, and more training in general. Only 

one doctor, a recent intern, believed that the CMEs were overall useful. While one doctor does 

subscribe to e-medical journals and is sent articles on a regular basis, he rarely reads them, mentioning 

that although the information is useful he rarely needs them. Others do not have access to journals to 

get the most updated information concerning treatment guidelines. 

Strengths of the healthcare system include the ability of doctors to practice more clinical skills on a 

variety of patients. Many mentioned they felt they had more practice with patients in Kenya. One doctor 

mentioned that he thought he received more clinical practice than doctors trained in the U.S. would 

have received. Weaknesses of the healthcare system in Kenya include poor facilities, few training 

opportunities, poor remuneration for the hospital, government corruption interfering with budgeting 

allotted for hospitals, a lack of appropriate drugs, a lack of technology and equipment for diagnostic 

tests, as well as a lack of surgical theatre in hospitals nearby CPGH. While few doctors were concerned 

about staff number, most doctors were not as concerned about staff shortages, training, or information 

dissemination. However, many of the doctors were more concerned with the availability of better 

equipment and drugs. Doctors would like to see an improvement in the provider to patient ratio, 

modernized equipment, more training opportunities for themselves and midwives, and better pay to 

boost morale. One doctor mentioned he was aware some communities in Kenya viewed their healthcare 

system negatively, which prompted more at-home deliveries. This physician believed this corresponded 
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to a greater MMR in Kenya. Another doctor wanted to focus on improvement in family referrals and 

patient education. One doctor mentioned that he believed U.S. doctors had access to better equipment 

and were paid better, another felt that U.S. examinations were more regular and uniform across the 

country, which could encourage U.S. doctors to be more consistent with national treatment guidelines 

and recommendations. Another doctor thought that the U.S. had a system that was better organized 

and with excellent training and skills.  

One doctor did recognize that pre-eclampsia is very common in the patients he sees, believed it play a 

role in increasing MMR, and noted few patients are aware of the complication because of poor 

healthcare education. Another doctor said that he feels as though local herbs taken outside of hospitals 

increase the MMR in Kenya. Another mentioned that religion plays a role in the care of his patients, as 

some women feel as though it is forbidden for male doctors to examine them, a difficult issue to combat 

since most of the doctors in CPGH are male.  

Treatment Recommendations: Kenya 

Every healthcare worker interviewed was also asked how they would treat a patient that presented with 

pre-eclampsia and eclampsia. Diagnosis and monitoring of these conditions are chiefly achieved by 

monitoring of the patient’s blood pressure and urinalysis. While 7/10 of healthcare workers recalled the 

need to monitor the patient’s blood pressure, only 1/10 recalled the use of urinalysis for further 

monitoring. One nurse specifically mentioned that there was poor monitoring of pregnant women with 

pre-eclampsia, specifically concerning the use of urinalysis only once during the entire course of the 

pregnancy. Recommended treatment of these conditions is prompt delivery when possible, otherwise 

quick management by antihypertensive drugs or anticonvulsants, specifically magnesium sulfate, as the 

best option. 4/5 of doctors recalled the use of antihypertensive drugs, 2/5 of doctors interviewed 

recalled the appropriate management using magnesium sulfate, another 1/5 at least mentioned the use 

of an anticonvulsant. Similarly, 2/5 nurses recalled the use of antihypertensive drugs and 1/5 of nurses 

recalled the use of magnesium sulfate.  Overall, 4/10 of healthcare workers recommended prompt 

delivery, while 3/10 advocating terminating the pregnancy in eclamptic pregnant women. This is 

particularly concerning, considering that this management method is not a part of any recommended 

treatment conditions. Sadly, only 1/5 of nurses and 1/5 of doctors mentioned that urgent management 

is key for pre-eclampsia/eclampsia. 2/5 of nurses specifically mentioned the importance of hospital 

deliveries with such complications in their discussion of appropriate treatment.  

Comparative Interview Responses from U.S. 

Training for nurses and doctors in the U.S. is much longer before they are able to practice. Registered 

nurses attend specialized nursing programs for two to four years before practicing. Doctors will undergo 

8 years of schooling past high school, followed by residencies that can last 2 to 8 years for a total of 10-

16 years after high school. Both careers require rigorous and continual certification to be able to 

practice in the U.S. In addition, CME units in the U.S. must amount to at least 50 hours per year, and 

physicians often have open access to journals that impact patient care, in addition to articles in popular 

media that are press releases summarizing these journal articles. 
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While developing countries are focused on resources and manpower, physicians in the U.S. can more 

concerned with the number of people lacking access to healthcare and universal health insurance, as 

well as a lack of care that unites a true psychosocial perspective in treating its patients. In contrast to 

Kenya, where there was a lack of patient education, patients in the U.S. have been referred to as 

“conscious consumers of their medical care”, with an emphasis on the continual research that patients 

often do to become “advocates” for themselves and their own care by asking questions and engaging in 

a relationship with their providers.  

However, a common theme across both the U.S. and Kenya is a general lack of empathy and energy that 

can impede the physician’s ability to properly educate and compassionately treat their patients. 

Physicians in the U.S. mention that there is a greater opportunity to focus on quality of care thanks to 

the comparatively better level of diagnostic equipment.  In comparison to the mixed responses 

concerning the diagnosis and management of pre-eclampsia/eclampsia found in doctors and nurses 

interviewed in Kenya, U.S. doctors are more familiar with these guidelines. Doctors in the U.S. 

specifically mention continual monitoring and use of steroids and lab monitoring in addition to 

magnesium sulfate to manage pre-eclampsia/eclampsia if prompt delivery was not accessible. One 

physician with medical experience abroad in Sierra Leone mentioned that in the U.S., early detection 

and subsequent management of pre-eclampsia often saves women from progressing to eclampsia, 

which makes it rare. However, during her time abroad, pre-eclampsia was so poorly managed that she 

saw cases of eclampsia “at least once every day”, and saw many patients die as a result of this disease.  

Case Study Data: Maternal Mortality Reports 
Case study data on maternal mortality was obtained from CPGH in the form of the continuing education 

PowerPoints (held once every four CME sessions). These cases were examined for issues that could 

improve the standard of care to reduce the risk of future maternal mortality65. Some issues evident in 

comparing developing countries like Kenya to industrialized countries like the U.S. are present in these 

cases. While none of the obtained case study data dealt specifically with pregnant women afflicted with 

pre-eclampsia/eclampsia, these maternal mortality reviews still indicate the presence of issues that 

affect patient care. It is important to note that while no case explicitly diagnosed the pregnant woman 

with pre-eclampsia/eclampsia, many deaths were attributed to conditions that were previously 

discussed as complications that can arise from severe pre-eclampsia, such as abruptio placentae and 

pulmonary edema6. Four other cases, obtained but not discussed, ended in maternal mortality at CPGH 

but the cause of death was never determined (in two cases, the husband or family signed against a post-

mortem examination, in another two there was no record of any such inquiry)119.  

One pregnant woman died due to complications from a chronic lung disease that was not made known 

to the physicians due to a poor collection of medical history at the patient’s intake. The patient did not 

receive urgent treatment to combat these issues. The patient was ordered to be transferred to the ICU 

but it took an hour and a half. During this slow transport, the patient began gasping and was unable to 

be successfully intubated due to the accumulation of secretions in her lungs. She subsequently died. 

Another similar case, where a patient’s previous treatment history was not discovered until a 

postmortem inquiry, also led to the patient’s death.  
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Yet another patient also seemed to have died from a lack of urgent care. The patient was admitted after 

delivering a baby that died in-utero. The patient appeared to suffer from lung issues that may have been 

complicated by HIV-positive status. This patient remained in the hospital for three days before she died 

of unknown causes. Her patient records indicate that a chest x-ray was the only diagnostic testing 

performed in the course of these three days119. Another patient appeared to lack vigilant post-treatment 

monitoring. The pregnant woman was admitted as a mild asthmatic. She received initial treatment but 

was not monitored for at least 12 hours. She then presented with further oxygen issues and was rushed 

for an emergency cesarean section and admitted to the ICU, but two hours after the surgery she was 

found in a pool of blood and died119. It was not mentioned if the blood was a result of the lung issues or 

the cesarean section.  

All of these cases demonstrate that a thorough examination of the patient’s medical history is absolutely 

vital to helping to reduce the risk of maternal mortality. Any risk factors for potential pregnancy 

complications could be uncovered during this time, and thus a plan to deal with these complications 

could be in place. With a working plan, it would be easier for healthcare workers to quickly enact a plan 

to treat the complication and hopefully reduce maternal mortality. It is also evident that treatment 

should be coordinated between several providers to ensure that it is provided as rapidly as possible to 

be as efficient as possible and to allow vigilant post-monitoring of the patients after treatment has been 

applied.  

Another patient also died from lack of coordinated urgent care from providers as well. This case was a 

referral case from a private hospital. The patient, whose baby died in-utero, presented with abruptio 

placentae. This is a condition where the placenta becomes detached from the uterine wall and results in 

massive hemorrhaging, and is seen in some women with pre-eclampsia120. This patient required the 

immediate transfusion of 2 units of blood, but deteriorated and then died as a result of the 

hemorrhaging and blood loss because these units could not be supplied quickly enough by the bank. The 

blood bank needed one hour to prepare the blood. Considering that there was two and a half hours 

between the patient’s admittance, which included a diagnosis and management plan that required the 

transfusion, and the time of death, there was obviously miscommunication that impeded the blood 

bank from being contacted in a timely manner as they could have had the hour to prepare the necessary 

units in time to save the patient119. In addition to the lack of timely communication, an hour wait for two 

units of blood at a large public hospital seems to be overly long considering the urgent nature that blood 

transfusions often require. While the improvements to CPGH’s lab equipment could help to prevent the 

issue of a delay in blood supply, the hospital’s neighboring blood bank could have possibly helped with 

this provision and prevention in maternal mortality.  
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Recommendations for Improvement 
The stark differences in the care of patients afflicted with pre-eclampsia in a developed country like the 

U.S. and a developing country like Kenya are obvious, and the effects of these differences result in 

poorer patient care and maternal mortality as seen in the case of CPGH. In the previous comparison of 

its diagnosis and management, these differences have led to the following recommendations in an 

attempt to reduce Kenya’s high MMR.  

Patient Education 
The most logical venue for patient education would be first to promote the use of pre-natal care 

services within the setting of normal healthcare appointments, including primary care physicians and 

the minimally existing sexual education courses already present in Kenya. Further public education on 

the importance of pre-natal care services is pivotal in communicating to women, especially in rural areas 

of Kenya, that they need to be attending these appointments to anticipate any complications with 

pregnancy. This could be done by community health workers, which are severely underused, at least in 

the Mombasa area of Kenya, as women could not recall any visits by community health workers to their 

area, in rural or urban areas alike90. This effort could even be assisted by TBAs if they were converted 

into more of a community healthcare worker role. Without this level of public education, any actual 

improvements in care would be useless in reducing maternal mortality because patients wouldn’t feel 

inclined to utilize the improved services. This level of public education could begin by adapting the Safe 

Motherhood Initiative, a plan set forth by the WHO to address their 4th Millennium Goal, for use in 

Kenya to encourage the use of pre-natal care services, as well as crafting these services so that they 

become effective in educating future pregnant women in pivotal information, such as warning signs for 

potential complications. Due to the marked lack of visual aids that serve to supplement patient 

education and physician counseling, a poster intended to aid in the public education of pregnant women 

concerning the symptoms of pre-eclampsia and the potential severity of this disease was created as part 

of this thesis project. This poster, included in this manuscript in Appendix A, is intended to be displayed 

in patient areas of Coast General Provincial Hospital in Mombasa, Kenya.  

To maximize the potential for a solid foundation in patient education in maternal health and various 

complications like pre-eclampsia, it would be best to have pre-natal care clinics staffed by fully certified 

skilled health professionals, including doctors and nurses. The use of these clinics should be preferred 

over the use of rural medical practices, or at least used in conjunction with them. These services also 

need to be made more accessible to the women attempting to use them, by either finding a way to 

organize transportation to clinics that are far away at a discounted rate as part of the federally funded 

maternal health program or by building hospitals closer to rural areas. It is pivotal for the government or 

funding organizations to look into the distance between clinics and the population that each clinic serves. 

It is imperative that lengthy travel distances are reduced, especially for women in rural areas of Kenya. 

In designing patient education and outreach, it is especially critical that the push for increased and 

earlier pre-natal care is directed towards younger women living in rural areas with lower socioeconomic 

status. The cultural attitudes towards pregnancy, and especially its disclosure to healthcare workers, 

needs to be kept in mind. 
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All recommended pre-natal services should be available to patients, even in rural areas. Services that are 

as simple and cost effective as blood pressure monitoring, or as critical and wide-reaching as urinalysis, 

need to be available to patients. These tests could be essential in the early detection and management 

of pre-eclampsia and other complications and thus help to directly reduce the risk of maternal mortality 

in Kenya. It is also important that Kenyan health providers take the time to explain the importance of 

diagnostic visits and the meanings of the test results. Rather than simply trying to direct patient 

healthcare, it is essential that health providers make women a partner in their own health monitoring 

during their pregnancies. There should be an effort, by midwives and nurses if not physicians, to fully 

explain the tests they are doing, the importance of these tests, and the meanings of these results, 

especially for something as simple to explain and understand as blood pressure measurements. Perhaps 

these added explanations will translate into a further understanding of the importance of pre-natal care 

rather than treating these visits as a social visit, as they are currently seen. Pre-natal care visits should 

also not be used as an opportunity to chastise the patient for past mistakes, but to focus on preserving 

good future health for the remainder of the pregnancy, to encourage subsequent visits, for the site of 

their delivery, and to recommend visits earlier in the course a future pregnancy. While ANC cards are 

useful for the physician, they should not be used as motivation for better care. The importance of the 

pre-natal care visit should be stressed so that patients understand the work done in the visit and why 

they should start these visits early in the course of their pregnancies, rather than simply attending 

before delivery so that they obtain a piece of paperwork.  

Physician Education 
While the ability to diagnose pre-eclampsia is evident among the physician population in Kenya, the 

ability to properly manage the condition is severely lacking. Considering pre-eclampsia is the second 

leading cause of maternal mortality, only after hemorrhage, it is vital that physician education 

concerning its management is consistently reviewed and made easier to perform121. Continuing 

physician education would be the best arena to stress the issue of pre-eclampsia after being introduced 

to the concept in medical school. Information from studies that dispels old myths concerning the 

effectiveness and potential side effects of magnesium sulfate needs to be incorporated into existing 

medical education. The exact mechanism of its action should be taught to physicians so that a greater 

understanding of its proper administration is obvious and more likely to be followed. The application of 

this knowledge should also be discussed so that physicians understand the exact supplies and 

equipment needed to treat patients with magnesium sulfate and the course of post-monitoring.  

Clinical education needs to be supported by hospitals in Kenya. The reflection on case studies of MMRs 

are important, and issues raised during a discussion of these cases need to be followed by a plan that is 

able to be quickly and effectively implemented to ensure issues do not repeatedly occur that could be 

prevented with greater physician awareness. Studies of patients who are considered to be “near-misses” 

are equally important, as their near-fatal conditions were appropriately managed in the end.  

The importance of good bedside manner needs to be emphasized to physicians who do not understand 

the link between their attitudes toward and care of their patients to the likelihood that patients would 

feel inclined to return for further hospital-based care, and perhaps even recommend future care to their 
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community. In doing so, hospitals need to stress the need to greet patients, explain any procedure they 

are going to perform, ask for patient questions, and provide patient privacy.  

Administration of Magnesium Sulfate 
It is absolutely essential that the proper administration of magnesium sulfate is addressed with 

physicians. In comparison to the moderately consistent use of anti-hypertensive drugs in Kenya, this 

anticonvulsant medication is not consistently administered to patients despite being identified as part of 

the standard of care for pre-eclampsia/eclampsia. Many recommendations for this anticonvulsant apply 

to the use of anti-hypertensives as well, concerning their proper use and budgets to purchase adequate 

quantities of them.  

Magnesium sulfate should be used rather than other anticonvulsants that are proven to be less safe and 

effective. The recommendations for its administration needs to be made more clear to physicians, 

especially considering the bulk of the dose is given in a follow-up intramuscular injection that is often 

omitted and thus could render the treatment ineffective. This lack of physician knowledge was evident 

in interviews responses of healthcare workers in Kenya.  

National guidelines for the treatment of pre-eclampsia need to be revisited and consequently 

incorporated into national budgets. Magnesium sulfate needs to be considered an “essential drug” and 

ordered as such with an appropriate budget allocated to its purchase. Facilities need to be aware of this 

guidelines and reinforcement of these guidelines are crucial to enacting lasting change. Magnesium 

sulfate should be repackaged for simpler treatment of women with severe pre-eclampsia/eclampsia. 

Prepackaged doses with the anti-toxicity antidote would make doctors more willing to administer 

magnesium sulfate over other anticonvulsants, especially when coupled with greater physician 

education on its appropriate use. These pre-made treatment packages would be even more effective, 

especially in rural areas, if they came with care guideline sheets, administration/dosing instructions, and 

the supplies to administer it either intravenously or intramuscularly. The monitoring of a patient after 

the use of magnesium sulfate as a treatment for pre-eclampsia is just as important. The use of an 

inexpensive monitoring device or method, such as the partograph, should be more widely adopted due 

to its ease and low cost – only a pen and paper are required to keep an hourly record of the patient’s 

progress and response to this treatment.  

Site of Delivery 
Health facilities need to be emphasized as the preferred place of delivery due to the presence of SBAs 

who can take advantage of available supplies and equipment. Maternal wards in health facilities need to 

be adequately staffed, equipped, and supplied to win back the trust of the public and encourage them 

to continue using these facilities. Using pre-natal care services to craft an individualized delivery plan 

may be helpful in convincing women to deliver their babies in healthcare facilities. 

Due to the cultural importance of the use of TBAs, it would be essential to respect Kenyan culture and 

not completely isolate TBAs from the process of delivery, but to incorporate TBAs as a supportive role in 

the care of the patient by the attending physician or midwife. This could be done best by educating TBAs 

on the importance of delivering in hospitals, and then utilizing TBAs as a means for public education. A 
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previous pilot program in a rural area of Kenya, which used TBAs as educational resources and paid TBAs 

for their referral of clients to hospitals, proved to be very effective, increasing the number of women 

going to hospitals for their delivery by 18.3% and proving to be more cost-effective than the policy 

changes for free obstetric care82. Since women in Kenya place a great deal of trust in TBAs, this type of 

program would be a great way to integrate their cultural appreciation of TBAs with an emphasis on the 

importance of SBAs during labor.  

The management of severe pre-eclampsia/eclampsia through magnesium sulfate can only be done in 

hospitals owing the availability of the medication, equipment, supplies, and training necessary to 

administer it and monitor the patient afterwards. Therefore, the use of pre-natal care services to 

identify this complication early on in pregnancy would allow women to craft a delivery plan that includes 

the ability to have easy access to a hospital, if not delivering in a hospital. Further training of TBAs could 

also be a possibility to improve their ability to recognize these symptoms in advance and recommend a 

hospital delivery to their client, or at least be able to recognize the signs of pre-eclampsia/eclampsia 

during the progression of labor and get their clients to a hospital to appropriately manage the 

complication.  

Funding/Budgeting 
Government instability and fraud is also an issue that plagues Kenya and many other developing 

countries. Kenya’s government has had financial difficulties which has led to the restructuring of its 

healthcare system to the detriment of its funding76. The government should begin to take their ministry 

of health more seriously in distributing funds appropriately to provide quality healthcare with sufficient 

supplies/drugs to treat complications such as pre-eclampsia. Many developing countries face an added 

burden in dealing with governments ridden with fraud, much to the detriment of services like healthcare. 

This is especially true when Kenya’s government is promising free healthcare to its expectant mothers. 

The high instability in ministries of health in developing countries, as well as bureaucratic red tape that 

limits the ability of healthcare systems to utilize what little funds are allocated to them, leads to an 

inability for countries like Kenya to enact lasting change122.  

Considering the lengths to which the government has gone to make the maternal healthcare “free”, it 

should be ensured that clinics and hospitals and healthcare providers are not charging pregnant women 

for their care. However small they may be, there are some hospitals that will attempt to profit from 

these “free” services and will still charge pregnant women for their pre-natal visit documentation and 

lab tests that could discourage some women from getting the pre-natal monitoring and care they need 

to prevent diseases like pre-eclampsia. Therefore, efforts from the government to ensure that hospitals 

aren’t requiring patients to pay for “free” services are essential to stop this practice. Also, additional 

funding needs to be allocated to help alleviate indirect costs of healthcare during pregnancies, which 

may include transportation services, food while being cared for, etc. Attempts to subsidize 

transportation costs for women in labor may help increase the number of women willing to travel to the 

hospital to deliver with SBAs over TBAs, especially from rural areas.  

Further funding needs to be dedicated to securing the proper supplies so that a hospital in Kenya is 

properly equipped to deal with all obstetric procedures, including emergency situations like pre-
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eclampsia/eclampsia. In an effort to create an ideal “Mother-Baby Package”, the WHO lists drugs and 

equipment needed to handle deliveries and any potential complications. These requirements, aside 

from general supplies such as gloves, etc., includes a sphygmomanometer and stethoscope (to monitor 

hypertension), diazepam (to manage pre-eclampsia) magnesium sulfate (to manage pre-eclampsia and 

prevent its progression to eclampsia), and appropriate laboratory equipment for urinalysis (to detect 

proteinuria)123. Magnesium sulfate also needs to be considered an “essential drug” and given priority in 

budgeting considering its ability to reduce maternal mortality, an important goal for WHO and the 

Kenyan government in achieving the Millennium Development Goals. Any equipment bought needs to 

be continually maintained. There are often issues with medical equipment donated to foreign countries. 

Donated equipment often lacks certain parts that are required for functionality, has parts that cannot be 

maintained cost-effectively in their area, cannot be calibrated, or there is a lack of training with certain 

equipment that leads to doctors to be unable or unwilling to use it124.  

Increasing the budget for healthcare will allow hospitals to buy enough supplies to be able to 

appropriately treat their patients. Patients who are making the effort to attend pre-natal care visits need 

to be given a full range of tests to detect possible pregnancy complications, like pre-eclampsia, that 

could lead to maternal mortality. An increase in the budget would allow for the purchasing of more 

equipment to diagnose pre-eclampsia early on, including more blood pressure cuffs and stethoscopes, 

as well as laboratory equipment and personnel to do laboratory tests such as urinalysis to confirm 

proteinuria. An improvement in the allocation of funds may also lead to the creation of funds for more 

job openings. Considering the patients-to-doctor ratio in Africa, it is imperative that more healthcare 

personnel are trained and hired to alleviate this burden. It is essential that new hospitals are located in 

more populated urban areas and the rural areas of Kenya so that women have easier access to health 

facilities that offer quality maternal care. Funding for building hospitals should include plans to hire, or 

at least train, specialized healthcare personnel so that these centers are equipped to deal with obstetric 

emergencies and could potentially be used as referral centers. This type of funding and organization 

could be done in partnership with many organizations (WHO, WTO, World Bank, UNFPA, etc.) that have 

highlighted issues and set goals for improvement in countries like Kenya.  

Attitudes towards Healthcare 
The Kenyan government’s lack of priority towards healthcare is evident in their attitude toward 

healthcare policy, patient education, and the underfunding of hospitals. Adequate funding for 

healthcare is essential for the Kenyan medical system to earn back the trust of its patients. Inadequate 

supplies, equipment, training, and staffing may lead patients to view their doctors are incompetent. The 

lack of supplies and equipment would certainly prevent doctors from being able to test for potential 

complications, negatively impacting the quality of preventative care for its patients.  

Increased budgeting for healthcare would enable the government to maintain, if not raise, the salary of 

current healthcare workers, and allow for the hiring of additional workers to alleviate the demand of the 

current healthcare workforce. Many of these improvements would allow the doctors and nurses to be 

more pleasant to their patients, and foster a more positive attitude toward healthcare in general. 

Doctors would have a greater ability to detect pregnancy complications before they occur, deal with 

them in a timely and appropriate manner, and thus reduce the risk of maternal mortality from 
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preventable complications like pre-eclampsia. If patients have a positive hospital experience, they will 

be more likely to return to a hospital in the future.  

Recommendations Specific to CPGH 
While many of the above recommendations apply to CPGH to reduce the risk of maternal mortality 

associated with pre-eclampsia/eclampsia, the examination of several patient case studies reveals 

recommendations to prevent similar maternal mortalities in the future. It needs to be said that CPGH is 

taking an important step by examining cases resulting in maternal mortality each month as part of their 

continuing medical education. This practice should be continued, and a thorough discussion of the cases, 

including mistakes, and how to prevent these issues in the future needs to be followed. Further 

emphasis on a team-approach to medicine should be continued in the hospital to encourage a more 

well-rounded and skilled treatment strategy to prevent maternal mortality.  

A thorough patient medical history needs to be collected at intake to create a plan to address any 

potential complications. Identifying these risks early and creating potential plans to address these 

complications could be useful in reducing maternal mortality as the necessary supplies, equipment, 

and/or drugs would be more readily available and the physician would be able to carry out the 

management plan more quickly. The history could be done by midwives and/or nurses to help alleviate 

the demand on doctors. Post-treatment monitoring, at the very least by nurses, needs to be more 

frequent to determine the effectiveness of the treatment and the development of any complications 

from the treatment. Perhaps most importantly, patients need to be treated appropriately once their 

treatment plans have been crafted. Bribes for treatment should be outlawed.  

Greater and more efficient patient education should be provided to communicate the merits of 

preventative care and SBAs, along with hospital delivery, to combat the preference for people in the 

Mombasa area to seek care with more traditional methods. Additionally, physician attitudes during care 

can affect future patient decisions about where to seek care. This should be reinforced in physician’s 

continuing medical education sessions so they understand the connection between their attitudes and 

the perceptions of patients. A balance between competent and compassionate care needs to be 

emphasized, perhaps using specific examples from previous cases and/or role-play scenarios. Providers 

at CPGH need to be accessible in times of complication, and an overall quality of care in their maternity 

ward should be improved to support the merits of a hospital delivery with a SBA. Women need to be 

processed more speedily at intake so that long wait times are avoided and women are less dissuaded 

from seeking care at CPGH because of this issue. This would help to minimize the risk of women giving 

birth in the hallway without proper care from a SBA who is able to manage their complications. Medical 

history and patient information collected during the intake assessment could be used to reduce MMR by 

identifying risk factors and planning to manage them effectively. CPGH could also improve their 

reputation if they provide their patients with clean linens, separate beds, and adequate food and water, 

as these concerns were widely reported by patients to be lacking in the maternity ward. 

Appropriate quantities of useful drugs should be budgeted for and stocked at CPGH so that women 

choosing to deliver in this hospital with a skilled attendant would be able to take advantage of the 

resources of a hospital. In addition to improving the sterility of the services provided, the cleanliness of 
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CPGH should be improved because it also increases the likelihood that women will choose to deliver at 

this hospital. The lab at CPGH should be used more often and as early as possible to help prevent 

maternal mortality by early detection and adequate post-treatment monitoring of complications like 

pre-eclampsia. Furthermore, since maternal care is considered free because it is subsidized by the 

government, attempts to subsidize transportation costs for women may help increase the number of 

women traveling to the hospital to deliver with SBAs over TBAs. CPGH is a larger referral hospital that 

serves a wide area of population and many in the rural area of Kilifi are unable to attend pre-natal care 

services due to these transportation costs.  

Based on interview responses, several recommendations can be made for CPGH and Kenyan healthcare 

workers as a whole. Considering the overwhelming desire for greater training, CMEs need to be 

restructured in their content, making them more applicable to clinically useful skills aimed at improving 

patient care and reducing MMR. It should be ensured that the training is attended by as many staff as 

possible, and summaries provided to those who cannot attend to ensure the flow of information to all. 

To appropriately deal with maternity cases, there must be adequate staff at all times, and oversight by 

hospital administration. An improvement in facilities, equipment, and available drugs would be helpful 

in increasing the speed and efficacy of diagnosis, treatment, and monitoring. Overall, many of the 

healthcare workers understood the lack of patient and doctor education that could help reduce their 

MMR, and many understood how delivery site impacts MMRs, but this knowledge has not yet been 

properly implemented.  
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Conclusion 
Pre-eclampsia is a pregnancy complication responsible for much of the world’s maternal mortality. The 

risk of maternal mortality from pre-eclampsia could be reduced considering the large knowledge base 

that underlies the diagnosis and management of pre-eclampsia. Women whose pregnancies are 

complicated by pre-eclampsia often suffer from an inadequate increase in blood volume and glomerular 

filtration rate in comparison to uncomplicated pregnancies, which plays a role in the development of 

this disease. There are many proposed theoretical causes of pre-eclampsia. Although research in this 

area has yet to identify a specific cause. The cause of pre-eclampsia is most likely a combination of 

involvement of cytotrophoblast cells that lead to fetal hypoxia and inflammation, anti-angiogenic factors 

that leads to poor vascularization of the placenta, a genetic influence, and an immune response 

involving specific MHC factors. Pre-eclampsia will present in affected pregnant women as hypertension 

and proteinuria. The danger of this disease is that it can also progress to eclampsia, which could result in 

seizures, as well as other complications such as HELLP syndrome, nervous system alterations, pulmonary 

conditions, organ failure, or death.  

There are vast differences in MMR for women in the U.S. and Kenya are largely due to differences in the 

diagnosis and management of pre-eclampsia. Since pre-eclampsia is diagnosed through the use of 

repeated blood pressure measurements for hypertension and urine tests for proteinuria, there are 

major differences in the type and frequency of pre-natal care, leading to decreased awareness of the 

signs of pre-eclampsia and impeding early diagnosis in Kenyan patients. There are also other barriers to 

obtaining adequate pre-natal care, such as access to care, indirect or unexpected costs (including 

transportation costs, bribes for better care, or paying for services that should be covered under the free 

government antenatal care), poor patient education, and cultural attitudes. A lack of supplies, 

equipment, and diagnostic testing prevents early and appropriate diagnosis that could reduce maternal 

mortality. Management of pre-eclampsia is done most often by inducing labor. However, if the 

pregnancy is not term, then a combination of steroids, anti-hypertensive drugs, and anticonvulsants are 

used to prolong the pregnancy. However, a lack of budgeting for appropriate drugs like magnesium 

sulfate and deficient physician education in its use, administration, and post-treatment monitoring in 

Kenya increase the risk of maternal mortality. Furthermore, many Kenyan women prefer to use TBAs 

over SBAs, which can also increase the risk of maternal mortality if there are complications like pre-

eclampsia. The avoidance of healthcare facilities can be attributed to the lack of trust Kenyan patients 

have in their medical system. 

To improve the deficiencies in Kenya’s medical system, there need to be changes in patient education, 

physician education, management with magnesium sulfate, recommendations for the site of delivery, 

government funding and budgeting, and cultural attitudes. An increase in appropriate patient education 

should address the recognition of symptoms and prompting to seek pre-natal care and, in the event of 

delivery, appropriate skilled care in hospitals. In an attempt to address the issue of patient education, a 

product of this thesis project includes a poster to be displayed in a Kenyan hospital to increase patient 

awareness of the symptoms of and complications from pre-eclampsia and how to seek appropriate care. 

Physician education should be aimed at creating greater awareness of the symptoms of pre-eclampsia, 

its appropriate management using magnesium sulfate and its specific administration, and the 
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importance of provider attitude on future care. Magnesium sulfate needs to be nationally recognized by 

the Kenyan government in as the standard of care for managing pre-eclampsia and reducing the risk of 

maternal mortality. Pregnant women should be educated to seek hospitals and SBAs for delivery so pre-

eclampsia/eclampsia can be properly diagnosed and managed. Finally, the prioritization of healthcare 

and a change in the attitudes concerning healthcare and pregnancy should be advocated to recognize 

the importance of proper healthcare and thus allocation of appropriate funding. 

Acknowledgements 
I would like to thank Dr. Cindy Rankin for helping me connect with my many mentors and helping my 

idea for my thesis come to fruition, Dr. Randi Weinstein for her guidance in my project from its inception 

to its conclusion and for her irreplaceable and continual patience and editing skills, Dr. Theresa Cullen 

and Dr. Lynn Coppola for their clinical expertise in maternal conditions and international medicine and 

their help in securing interviewees in the U.S. 

There will always be a special place in my heart for Coast General Provincial Hospital for the invaluable 

clinical experiences that I gained while volunteering there, the wonderful doctors and nurses that I met 

while I was there, and the many lifelong lessons that I learned through talking to them. Special thanks to 

Dr. Nassir at CPGH for his continual communication, providing me with novel clinical data and 

interviewees in Kenya, and his endless kindness. This extends to any nurse or doctor who took the time 

to fill out responses for my interviews – your input, opinions, and experience was invaluable.  

  



   
 

  45 
 

Appendix 

Appendix A: Patient Education Poster 
 



   
 

  46 
 

Appendix B: Interview Questionnaire (Kenya) 
1. What is your job title and how long have you been working in this role? How long have you 

worked in this particular department? Please also describe your training for this position after 

high school, including any formal education as well as continuing education in your current 

position.  

2. Do you think the way in which you obtain continuing education (and what is discussed in these 

sessions) is useful and effective, or is there another way you would prefer to get further training 

in your field? 

3. Do you have access to peer-reviewed journal articles and, if so, how often do you read them? Do 

you ever obtain information from these articles that impact the way you treat patients’ illnesses, 

and how so? 

4. Please describe two strengths and two weaknesses of Kenya’s medical system. What do you 

think may be strengths and weaknesses of the U.S. medical system? 

5. What is something about the Kenyan medical system or the hospital that you work in that you 

would really like to change and how do you think this would impact patients? 

6. What changes to the Kenyan medical system (or to the hospital you work in) would you like to 

see happen to directly decrease the maternal mortality rate? 

7. What do you think are the major differences in the medical systems between Kenya and the U.S? 

How do you think that these differences could be used to improve the Kenyan medical system? 

How about the U.S. medical system? 

8. What kind of role do you think culture plays in the Kenyan medical system (especially in the 

public opinion of the medical system and its staff, training for its staff, progress in improving 

treatments, etc.)? 

9. According to your past knowledge and previous training, what are your recommendations in 

treating a patient that presents with pre-eclamptic symptoms? How about eclampsia? 

10. Is there anything else about pre-eclampsia, maternal mortality, cultural factors, or general 

aspects of the Kenyan medical system that you would like me to know? 

Appendix C: Interview Questionnaire (U.S.) 
1. What is your job title and how long have you been working in this role? How long have you 

worked in this particular department? Please describe your training for this position after high 

school, including any formal education as well as continuing education in your current position.  

2. Do you think the way in which you obtain continuing education (and what is discussed in these 

sessions) is useful and effective, or is there another way you would prefer to get further training 

in your field? 

3. Do you have access to peer-reviewed journal articles and, if so, how often do you read them? Do 

you ever obtain information from these articles that impact the way you treat patients’ illnesses, 

and how so? 

4. Please describe two strengths and two weaknesses of the U.S. medical system. What do you 

think may be strengths and weaknesses of Kenya’s medical system? 

5. What is something about U.S. medical system or the hospital that you work in that you would 

really like to change and how do you think this would impact patients? 

6. What changes to the U.S. medical system (or to the hospital you work in) would you like to see 

happen to directly decrease the maternal mortality rate? 



   
 

  47 
 

7. What do you think are the major differences in the medical systems between Kenya and the U.S? 

How do you think that these differences could be used to improve the U.S. medical system? 

How about Kenya’s medical system? 

8. What kind of role do you think culture plays in the U.S. medical system (especially in the public 

opinion of the medical system and its staff, training for its staff, progress in improving 

treatments, etc.)? 

9. According to your past knowledge and previous training, what are your recommendations in 

treating a patient that presents with pre-eclamptic symptoms? How about eclampsia? 

10. Is there anything else about pre-eclampsia, maternal mortality, cultural factors, or general 

aspects of the U.S. medical system that you would like me to know? 
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