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Abstract

Introduction: Medical complications in pregnancy contribute significantly to maternal morbidity in sub-Saharan Africa. Anecdotally, obstetricians

in Uganda do not feel equipped to treat complex medical cases, and receive little support from physicians.

Methods: The aim of the study was to quantify the burden of complex medical conditions on the obstetric high dependency unit at Mulago National

Referral Hospital, and potential deficiencies in the referral of cases and training in obstetric medicine. A prospective audit was taken on the obstetric

high dependency unit from April to May 2014. In addition, 50 trainees in obstetrics and gynaecology filled a nine-point questionnaire regarding their

experiences.

Results: Complex medical disorders of pregnancy accounted for 22/106 (21%) admissions to the high dependency unit, and these cases were

responsible for 51% of total bed occupancy, and had a case fatality rate of 6/22 (27.2%). Only 6/14 (43%) of referrals to medical specialties were fulfilled

within 48 h. Of the six women who died due to medical conditions, three specialty referrals were made, none of which were fulfilled. Trainees reported

deficiencies in obstetric medicine training and in referral of complex conditions. They were least confident addressing non-communicable conditions

in pregnancy.

Discussion: Deficiencies exist in the care of women with complex medical conditions in pregnancy in Uganda. Frameworks of obstetric medicine

training and referral of complex cases should be explored and adapted to the sub-Saharan African setting.
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Introduction

There is increasing recognition that medical (or ‘indirect’) complica-

tions of pregnancy are a major contributor to maternal mortality and

morbidity in low- and middle-income countries (LMICs).1 The WHO

has reported that over a quarter (28%) of maternal deaths between

2003 and 2009 were due to such ‘indirect’ causes, compared with 27%

and 14% due to haemorrhage and hypertensive disorders respective-

ly.2,3 This constitutes a significant increase since the previous report

between 1990 and 2002.

In sub-Saharan Africa this growing trend is fuelled by a combi-

nation of infectious, non-communicable and nutritional disorders.

Whilst maternal deaths due to the HIV epidemic appear to be

decreasing, women of reproductive age are suffering from more

non-communicable disorders such as diabetes mellitus and hyperten-

sion.4,5 In Uganda, around 20% of women between 20 and 40 years

have established hypertension,6 and the prevalence of metabolic dis-

orders such as gestational diabetes mellitus (GDM) and obesity are

likely to increase as the process of industrialisation and consumption

of refined sugars increases.7,8 This emerging epidemic of non-

communicable diseases is in line with trends seen across many

LMICs in the 2010 Global Burden of Diseases report.2

This trend is likely to be an underestimation of the problem

as ‘indirect’ causes of mortality are under-reported in LMICs.

This may be because of under-diagnosis of medical conditions,9 lack

of post-mortem autopsy information,10 and because maternal deaths

due to pre-existing medical conditions often occur between six weeks

and one year postpartum, outside the standard recognition period of a

maternal death.4,11 Furthermore, there is increased recognition that

medical co-morbidities in pregnancy play an important role in

‘direct’ causes of maternal death too.12 Examples include ruptured

uterus due to macrosomia in untreated diabetes, severe pre-eclampsia

due to pre-existing hypertension and death from obstetric haemor-

rhage in the context of anaemia.13 Medical conditions in pregnancy

also have wider implications for reproductive health such as neonatal

mortality and morbidity, and risk of chronic conditions in later life.14
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Uganda is a low-income country in East Africa with a maternal

mortality ratio (MMR) of 336 deaths per 100,000 live births. This is

in decline from 524/100,000 in 2001.15 This would classify Uganda as

stage II in the traditional model of the ‘obstetric transition’,16 a

model based on the experience of high and middle-income countries

over the last 100 years. This implies that the majority of maternal

deaths are due to ‘direct’ causes, however, for reasons stated above

this may not be an appropriate assumption in the sub-Saharan

African context in 2018. The exact contribution of ‘direct’ and ‘indi-

rect’ causes to Uganda’s MMR is unknown, as the depth of the data

collected does not reflect the complexity of the multiple contributors

to mortality. Some may view this as an insignificant issue in light of

more pressing problems such as lack of access to basic healthcare

infrastructure, low levels of health education and poor retention of

healthcare personnel. However, an understanding of the profile of

morbidity in pregnant women and the complex intersection between

‘direct’ and ‘indirect’ causes is likely to help direct service provision

and clinical training.11,17

The majority of obstetric care in Uganda’s national referral hos-

pital is delivered by obstetricians, with very little involvement from

physicians. To qualify as a specialist obstetrician, trainees must com-

plete a three-year Masters of Medicine (MMED) programme after

their primary internship training (two years of general medical and

surgical rotations). The obstetrics and gynaecology MMED pro-

gramme is primarily a surgical training scheme, with little emphasis

on the approach to complex medical complications of pregnancy.

There is no sub-specialist training scheme in maternal–fetal medicine

(MFM) yet, and doctors must go abroad to gain experience in this

area. The obstetric high dependency unit (HDU) is a six-bed ward

separate from the main post-natal ward. The unit cares for a minority

of the women delivering in the hospital, but admits those who are

thought to be suffering complex or unstable medical or surgical con-

ditions. The unit does not offer classically defined high dependency

therapies such as inotropic support or non-invasive ventilation, but

offers closer nursing observation, superior documentation of clinical

parameters, oxygen therapy and a dedicated clinical team (a specialist

obstetrician, obstetric trainee and an intern doctor).

Obstetricians working at Mulago National Referral Hospital in

Kampala anecdotally report a high burden of complex medical prob-

lems in pregnancy on the obstetric HDU and low confidence in

approaching these conditions. They further suggest that the process

of involving physicians in the care of these patients is suboptimal.

These views were reflected by the author’s own experience working in

the obstetric HDU. Since the claims to date had been informal and

anecdotal in nature, the aim of this study was to formally quantify

these issues based on the characteristics of admissions to the obstetric

HDU and the opinions of those working within the unit.

Methods

A two-month prospective audit was conducted in the obstetric HDU

at Mulago National Referral Hospital in Kampala during April and

May 2014. This was done as part of a wider quality improvement

project conducted by the author. Data were collected regarding basic

demographics, admitting condition, length of stay on the unit and

referral to medical specialities. The nature of data collected was

decided in discussion with senior members of the department. All

identifying information was removed. Data were compiled on a

Microsoft Excel spreadsheet to create simple descriptive counts. No

complex methods of statistical analysis were used.

A questionnaire (Figure 1) was circulated to the 61 trainees in

obstetrics and gynaecology at Mulago Hospital in all three years of

Figure 1. Trainee questionnaire.
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training, with nine questions addressing their experiences of medical

complications of pregnancy in their place of work. The questionnaire

was developed by the author, with the involvement of an expert

reviewer. There was no known validated model addressing this

area, and indeed this tool has not been tested previously. The ques-

tionnaires were distributed by one of the senior trainees in obstetrics

and gynaecology at an opportune time in the trainees’ schedules,

during teaching sessions. Some trainees were absent from these ses-

sions resulting in a number of non-respondents. The questionnaires

were filled in a confidential manner and the data were compiled by

the senior trainee and returned to the author.

Results

Obstetric HDU audit

One hundred and six women were admitted to the obstetric HDU

during the two-month period. This represents a small proportion of

the 5000 women delivering at the institution during that same period

(approximate value based on yearly total). The mean age was

26.1 years. 72/106 women were tested for HIV, of which 10/72

(14%) were HIV positive, and 84/106 (79%) of the admissions were

due to common obstetric causes of morbidity; 30/106 (28%) were due

to bleeding disorders (antepartum and postpartum haemorrhage),

25/106 (24%) due to hypertensive disorders of pregnancy (pre-

eclampsia and eclampsia, but not haemolysis with elevated liver

enzymes and low platelets (HELLP) syndrome), 21/106 (20%) due

to obstructed labour and ruptured uterus, 3/106 (3%) due to sepsis

and 5/106 (5%) due to various surgical gynaecological disorders, and

22/106 (21%) of the admissions were due to complex medical con-

ditions. These included traditionally ‘indirect’ cause of maternal mor-

bidity and HELLP syndrome. HELLP syndrome was included

because, although technically a ‘direct’ cause of maternal morbidity,

the cases had evidence of multi-organ failure requiring expert knowl-

edge and management in excess of the routine obstetric care of pre-

eclampsia. The potentially unhelpful nature of labelling conditions as

‘direct’ and ‘indirect’ is discussed later. The particular conditions and

the amount of time that women spent on the HDU is summarised in

Table 1.

Fourteen referrals were made to medical specialties: five to renal

medicine, four to infectious diseases, two to neurology, one to cardi-

ology, one to respiratory medicine and one to endocrinology. Of

these referrals, 6/14 (43%) were fulfilled within 48 h and 8/14

(57%) were fulfilled later than 48 h. The 22 cases of complex medical

conditions are displayed in Table 2, with details of referral to medical

specialities.

Obstetric trainee questionnaire

Of the 61 trainees, there were 50 respondents to the trainee question-

naire (20, 11 and 19 in their first, second and third years of training,

respectively) and 11 non-respondents. Over half (56%) recognised

that medical complications of pregnancy make up 10–30% of work-

load on the obstetric HDU. Interestingly, junior trainees underesti-

mated this, with 7/20 (35%) of first years thinking that medical

complications contribute <10% of workload compared with 3/30

(10%) of second and third years. In addition, 26/48 (54%) thought

that there was sufficient emphasis on medical complications of preg-

nancy in their training, and 22/48 (46%) thought there was not;

37/47 (79%) of trainees said they ‘never’ or ‘rarely’ received training

delivered by a physician. Trainees reported most confidence in

approaching malaria, sepsis and sickle cell disease, and least confi-

dence in addressing heart failure, diabetic ketoacidosis and thyroid

disease in pregnancy. There did not appear to be a difference with the

year of training. Moreover, 43/50 (86%) of trainees claimed it was

‘difficult’ or ‘very difficult’ to get a patient reviewed by a physician

from a medical speciality, and 42/50 (84%) of trainees reported that it

usually takes more than 48 h for a patient to be reviewed after a

request for a consultation is made. There was a spread in opinion

regarding whether the advice that physicians offered was valuable in

the management of pregnant patients. Most consultation requests

were made to the nephrology, neurology and cardiology departments.

Trainees used various sources of information to aid in treating med-

ical disorders of pregnancy; few used the RCOG (Royal College of

Obstetrics and Gynaecology) Greentop guidance. Responses are

reported in Figure 2 and Table 3.

Discussion

Limitations

The data of admissions to the HDU are by no means an epidemio-

logical representation of the profile of maternal morbidity and mor-

tality in Uganda, but provide a brief snapshot of the workload faced

by obstetricians in the country’s tertiary referral centre. The data

collected were simple in nature and may not accurately reflect the

complex nature of the conditions faced. The short sample period

(two months) may have led to an incomplete sample. The data

cannot be extrapolated to other levels of healthcare facility within

Uganda, as others have the option of onward referral. All we may

conclude is that obstetricians are dealing with a significant number of

complex medical conditions in pregnancy at this specific hospital, and

that there is a sub-optimal referral system between the departments of

obstetrics and internal medicine. Of course, one may hypothesise that

Table 1. Admissions, case fatality rates and bed hours on the obstetric HDU by condition.

Condition No. admissions (total¼ 106) Case fatalities

Bed hours in

HDU (total¼ 5365)

Bleeding disorders Antepartum haemorrhage 30 (28.3%) 11 (10.3%) 2 (6.7%) 680 (12.6%)

Postpartum haemorrhage 19 (17.9%)

Hypertensive disorders Pre-eclampsia 25 (23.5%) 8 (7.5%) 0 (0%) 1029 (19.2%)

Eclampsia 17 (16%)

Intra-partum obstruction Obstructed labour 21 (19.8%) 2 (1.8%) 0 (0%) 500 (9.3%)

Ruptured uterus 19 (17.9%)

Other Surgical disorders 8 (7.5%) 5 (4.7%) 1 (12.5%) 397 (7.4%)

Sepsis 3 (2.8%)

Complex medical conditions Medical disorders 22 (20.7%) 14 (13.2%) 6 (27.2%) 2759 (51.4%)

HELLP syndrome 8 (7.5%)

HDU: high dependency unit.
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Table 2. Complex medical conditions in pregnancy encountered on the obstetric HDU, with referrals and indication if patient was
reviewed by physician team within 48 h.

Age HIV status Gestation (wks) Condition Referral Reviewed <48 h

29 Unknown 38 Heart failure due to atrial septal defect and right–left shunt Yes No

26 – 36 Acute severe asthma – –

32 – PP Presumed pulmonary embolus postpartum Yes Yes

25 þ 26 Lobar pneumonia Died Yes No

16 – 18 Acute hepatitis – –

25 Unknown 28 Diabetic ketoacidosis Yes Yes

29 Unknown PP Severe hyponatraemia (after postpartum haemorrhage) – –

19 þ 34 Viral encephalitis Yes No

24 þ 27 Bacterial meningitis Died Yes No

27 þ 36 Meningitis – clinical diagnosis Died – –

24 – 26 Cerebral malaria Died Yes No

21 – PP Encephalopathy post-eclamptic fit Yes No

24 – PP Encephalopathy post-eclamptic fit Yes No

22 – PP Hypoxic brain injury, cardiac arrest from high spinal anaesthesia – –

20 – 34 HELLP syndrome Yes Yes

23 – 38 HELLP syndrome – –

28 Unknown 34 HELLP syndrome with PPH and DIC Died – –

27 Unknown PP HELLP syndrome with PPH – –

32 Unknown PP HELLP syndrome – –

26 – 37 HELLP syndrome with PPH and DIC Died – –

28 – PP HELLP syndrome Yes Yes

30 – 36 HELLP syndrome Yes Yes

PP: postpartum; PPH: postpartum haemorrhage; DIC: disseminated intravascular coagulation, HELLP: haemolysis with elevated liver enzymes and low platelets; HDU: high

dependency unit.

018221

What propor�on of admissions to the HDU are due to medical complica�ons of pregnancy?

<10% 10-30% >30%

6222

During your training is there sufficient emphasis in trea�ng medical complica�ons of pregnancy?

Not enough Sufficient More than enough

95122 1

During your MMED training, do any physicians deliver teaching in obstetric medicine?

Never Rarely Some�mes O�en

161222

How easy or difficult is it to get a pa�ent reveiwed by a medical physician?

Very difficult Difficult Average Easy Very easy

248

A�er a referral is made, what is the typical �me period it takes for a physician to review a 
pa�ent?

<24 hours 24-48 hours >48 hours

82181012

Do medical physicians offer valuable advice in the management of pregnanct pa�ents?

Never Rarely Some�mes O�en Always

Figure 2. Responses from the trainee questionnaire.
Note: Please refer to the online version of the article to view the figures in colour.
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a similar situation is faced in other large maternity centres in sub-

Saharan Africa, and we would welcome this feedback.

The questionnaire of obstetric trainees is, to our knowledge, the

first of its kind. We recognise that the questionnaire is simple in its

design and does not conform to the rigorous design of in-depth qual-

itative research; however, we hope that the involvement of an expert

in obstetric medicine training in creating the tool adds some validity.

Not all trainees responded to the questionnaire which may produce

some bias, though 50/61 (82%) seems a representative sample. We

also recognise that there may be cultural differences in the way that

trainees respond to such questionnaires; whether Ugandan trainees

are more likely to emphasise or understate certain deficiencies in their

training or knowledge-base is unknown. We hope that the anonymity

of the questionnaire and distribution by a local trainee helped to

mitigate these issues.

Inferences

The audit data collected from the obstetric HDU and the trainee

questionnaire appear to reflect a common theme; that complex med-

ical disorders make a major contribution to both admissions and

maternal death on the obstetric HDU in this setting, and that there

are difficulties in referring cases to physicians from medical special-

ities. Indeed, we note that all women who died due to complex med-

ical conditions were either not reviewed by a physician, or they were

reviewed more than 48 h after the referral was made. It would be

interesting to explore the reasons for this disconnect; whether it is due

to knowledge deficiency, physical distance or politics between depart-

ments, or perhaps resistance to a decision-sharing culture, we do not

yet know. The trainees reported that physicians are rarely involved in

their education, and they are least confident in approaching condi-

tions associated with non-communicable disease. There is therefore

clearly scope for the improvement in the care of women with complex

medical conditions in pregnancy. The importance of this is supported

by a growing body of evidence that suggests women in LMICs are

suffering from an increasing incidence of non-communicable disease

(NCDs),18,19 which may predispose them to developing complex

medical disorders in pregnancy.

Improvements may be directed at the local to the national level

and may be generalised to other LMICs:

1. Improvements in training for obstetric trainees: Modules in obstet-

ric medicine could form part of the formal training pathway for

obstetricians and include more education around unfamiliar sub-

jects such as NCDs in pregnancy. Engagement with physicians to

deliver education may be explored. External training courses such

as the Global ALSO! and Maternal Collapse! courses may be

adapted to address the conditions faced and the resources avail-

able in sub-Saharan Africa. Such a drive could reflect moves being

made in Latin America.17 The situation in South Africa is cur-

rently being explored.20,21

2. Creation of context-specific guidelines: Most obstetric medicine

guidelines are based on the experiences in the high income setting

and are not suited for use where the majority of medical compli-

cations of pregnancy occur worldwide. These could be adapted

and made context-specific. Most doctors in sub-Saharan Africa

carry a smartphone with widespread access to fast 3G internet;

guidelines could be developed online or into a smartphone appli-

cation. The use of linked online education tools adapted to this

setting may be explored.22

3. Development of multi-disciplinary care at the tertiary level: We

have learnt from the high resource setting that multi-disciplinary

care is crucial to the care of pregnant women with complex med-

ical disorders.11 Improved communication between the obstetric

and medical departments should be developed, with a better

framework for referrals of critically unwell patients. With this

objective in mind, the senior management team are currently

exploring the option of employing two in-house physicians at

the new specialised women’s hospital in Kampala. Work has

also begun to establish the first joint clinic between obstetricians

and cardiologists from The Heart Institute.

4. Development of sub-speciality training in MFM: This is currently

being explored by the department of Obstetrics and Gynaecology

at Mulago Hospital. Established competencies and curricula are

defined elsewhere.23,24

5. National screening for NCDs in pregnancy: The health infrastruc-

ture in Uganda is modelled on the treatment of episodic issues,

such as infections, or around delivery in pregnancy. There are few

systems which support on-going longitudinal management of

chronic conditions such as diabetes and hypertension. The excep-

tion is HIV care, which remains reliant on funding from large non-

governmental donors, the likes of which we are yet to see in the

area of NCDs. If we take diabetes in pregnancy as an example,

basic work still needs to be done regarding the suitability of cer-

tain screening tests to the population and infrastructure. Only

then can we build an epidemiological picture of the incidence of

conditions such as GDM. It is recognised that the early identifi-

cation and risk stratification of women with pre-existing co-mor-

bidities lies at the heart of safe pregnancy and healthy neonatal

life.13 The task is large, but work has begun in the area of diabetes

at the MRC/UVRI & LSHTM Uganda Research Institute which

is currently conducting a large observational study to describe the

risk factors and outcomes from GDM.

Further work

Clearly more comprehensive data are needed to make a robust case

for investment in training and services in obstetric medicine across

sub-Saharan Africa. Having said this, steps are already being taken at

Mulago Hospital as the case appears clear. It may be helpful to

change the way that maternal mortality data is collected and pre-

sented; up to now much data collection has been too simplistic by

concentrating on ‘mortality’ (without including wider ‘morbidity’)25

and by considering ‘direct’ and ‘indirect’ causes of mortality as dis-

tinct entities. This way of presenting data reduces the complex

sequence of events that may lead to a maternal death to a single

Table 3. Responses from the trainee questionnaire indicating
the conditions which trainees feel most confident and least
confident in treating.

Which of these conditions do you feel MOST and LEAST confident

in treating?

Most confident Responses Least confident Responses

Malaria 43 Heart failure 22

Sepsis 37 DKA 22

Sickle cell disease 18 Thyroid disease 22

HELLP syndrome 15 Acute hepatitis 20

Heart failure 9 Venous thrombosis 18

Asthma 8 Tuberculosis 10

DKA 7 HIV complications 10

Venous thrombosis 5 Sickle cell disease 9

HIV complications 1 HELLP syndrome 4

Tuberculosis 0 Asthma 2

Acute hepatitis 0 Sepsis 2

Thyroid disease 0 Malaria 0

DKA: Diabetic ketoacidosis.
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data point that does not reflect the close inter-dependent nature of a

woman’s medical co-morbidities during pregnancy and the process of

childbirth. There is then a danger that the contribution of early and

treatable medical co-morbidities may be ignored due to focus on the

late and grave consequences that are later faced by the surgically-

focussed obstetrician. The high rate of eclampsia we see in Kampala,

a condition that may be avoided with robust antenatal surveillance,

illustrates this point well. It would also be short-sighted to train more

surgeons to address mortality caused by ruptured uterus whilst ignor-

ing programmes to develop screening for GDM and macrosomia for

example. This focus on mortality is being addressed, as data collec-

tion is increasingly utilising indices such as ‘severe maternal morbid-

ity’ or ‘near-miss events’26 to gain a more comprehensive picture of

various medical contributions, rather than just the simplistic final

event of mortality.27,28 The classification system of ‘direct’ and ‘indi-

rect’ deaths is likely to remain for now. Perhaps, we should consider

generating terms that describe obstetric conditions that are predict-

able by the recognition of co-morbidities earlier in pregnancy, or

those which require knowledge of multi-organ physiology; whether

or not the condition is specific to pregnancy seems satisfying but

inconsequential. Whether a condition can be identified early and

treated to avoid a peripartum emergency seems more important,29

as is whether a woman is eventually treated by a doctor with the

appropriate knowledge and skills.

Many think of the future development of maternal healthcare in

sub-Saharan Africa in terms of the model of ‘the obstetric transi-

tion’.16 This suggests that in the context of high MMR there

should remain a focus on ‘direct’ causes of maternal mortality, and

that the contribution of non-communicable diseases and ‘indirect’

causes of mortality only become relevant later in the development

of the health infrastructure. However, as we have seen with this small

study, and many more comprehensive studies in the literature,30,31

this may not be the case in low-income countries. The model of the

obstetric transition is based on experiences of very different settings

around the world over the past 100 years (e.g. the UK and Brazil),

where the emergence of non-communicable disorders such as diabetes

and hypertension caused by various socio-economic changes coincid-

ed with the rapid development of a state-of-the-art health infrastruc-

ture capable of addressing this new epidemic. The situation in

sub-Saharan Africa is quite different where we see a similar emer-

gence of NCDs due to urbanisation and consumption of refined

sugars, but long before the basic health infrastructure is able to

cope with managing chronic conditions and the traditional ‘direct’

causes of maternal mortality simultaneously. By referring to a model

which is not representative of sub-Saharan Africa, we risk unjustified

focus on surgical causes of mortality rather than wider medical co-

morbidities.

What seems clear is that complex medical disorders in pregnancy are

not confined to the high resource setting, but affect women worldwide.

Indeed, pregnant women in sub-Saharan Africa today are at risk from

multiple contributing factors: the pregnancy itself, infectious diseases,

and now metabolic and cardiovascular disorders. Future strategies

should address these in conjunction rather than as discrete entities,

and throughout the entirety of the antenatal period. Obstetricians work-

ing in these settings should be supported in the areas of obstetric med-

icine that they feel unconfident in addressing and may not have been

given priority during their training. A case for engaging and training

sub-Saharan Africa’s first obstetric physicians is now evolving, and we

would welcome the involvement of the International Society of

Obstetric Medicine in this ongoing venture.
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