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Abstract

BACKGROUND—The United Nations 2015 Millennium Development Goals targeted a 75%

reduction in maternal mortality. However, in spite of this goal, the number of maternal deaths per
100,000 live births remains unacceptably high across Sub-Saharan Africa. Because many of these
deaths could likely be averted with access to safe surgery, including cesarean delivery, we set out
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to assess the capacity to provide safe anesthetic care for mothers in the main referral hospitals in
East Africa.

METHODS—A cross-sectional survey was conducted at 5 main referral hospitals in East Africa:
Uganda, Kenya, Tanzania, Rwanda, and Burundi. Using a questionnaire based on the World
Federation of the Societies of Anesthesiologists (WFSA) international guidelines for safe
anesthesia, we interviewed anesthetists in these hospitals, key informants from the Ministry of
Health and National Anesthesia Society of each country (Supplemental Digital Content, http://
links.lww.com/AA/B561).

RESULTS—Using the WFSA checklist as a guide, none of respondents had all the necessary
requirements available to provide safe obstetric anesthesia, and only 7% reported adequate
anesthesia staffing. Availability of monitors was limited, and those that were available were often
nonfunctional. The paucity of local protocols, and lack of intensive care unit services, also
contributed significantly to poor maternal outcomes. For a population of 142.9 million in the East
African community, there were only 237 anesthesiologists, with a workforce density of 0.08 in
Uganda, 0.39 in Kenya, 0.05 in Tanzania, 0.13 in Rwanda, and 0.02 anesthesiologists in Burundi
per 100,000 population in each country.

CONCLUSIONS—We identified significant shortages of both the personnel and equipment
needed to provide safe anesthetic care for obstetric surgical cases across East Africa. There is a
need to increase the number of physician anesthetists, to improve the training of non-physician
anesthesia providers, and to develop management protocols for obstetric patients requiring
anesthesia. This will strengthen health systems and improve surgical outcomes in developing
countries. More funding is required for training physician anesthetists if developing countries are
to reach the targeted specialist workforce density of the Lancet Commission on Global Surgery of
20 surgical, anesthetic, and obstetric physicians per 100,000 population by 2030.

The World Health Organization? estimates that 300,000 women die every year from
pregnancy-related causes, predominantly in the developing countries. Sub-Saharan Africa?
accounts for 50% of the global maternal death burden with a regional average of 500 deaths
per 100,000 live births in 2010, followed by Asia with 45%.1 The lifetime risk of dying
during pregnancy in the poorest parts of the world is 1 in 62 because of the high incidence of
severe pre-eclampsia, cardiac disease, and infectious diseases such as tuberculosis, malaria,
and HIV/AIDS.

Anesthetists are an integral part of the obstetric team and participate in the management of
more than 50% of parturients in a typical obstetric unit in the United Kingdom.3 They are
instrumental in managing critically ill mothers. Safe anesthesia is fundamental for good
outcomes in all surgical procedures in the perinatal period. Providing a safe environment that
meets the appropriate minimal standards needed for these specific procedures is a basic
requirement to ensure good anesthetic and surgical outcomes.

aWHO. Maternal mortality. 2014 [cited 2014 16/December/2014]; Available at: http://www.who.int/mediacentre/factsheets/fs348/en/.
DUNFPA. Sub-Saharan Africa’s maternal death rate down 41 per cent. 2012 17/May/2012 [cited 2014; 1/May/2014]. Available at:
http://africa.unfpa.org/public/cache/offonce/news/pid/10767.
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Minimal requirements for safe practice are adequate skills, anesthesia monitors, disposables
and drugs, and relevant management protocols for each level of care.* The World Federation
of Societies of Anesthesiologists (WFSA) recommends the international standards for safe
practice of anesthesia for anesthesia professionals throughout the world. They are intended
to provide guidance and assistance to anesthesia professionals, their professional societies,
hospital and facility administrators, and governments for improving and maintaining the
quality and safety of anesthesia care.® In resource-limited settings, the minimal mandatory
standards are often not met.

Maternal deaths arise from risks attributable to pregnancy and childbirth as well as from
poor-quality care from health services.® They result from a wide range of indirect and direct
causes.© The major direct causes in Africa are hemorrhage (34%), infection (10%),
hypertensive disorders (9%), and obstructed labor (4%). This is different from developed
countries where hemorrhage only accounts for 13%, and the primary cause of maternal
mortality is hypertensive disorders such as eclampsia.C Indirect causes represent 20% of the
total deaths; they are attributable to preexisting or concurrent diseases that are not
complications of pregnancy itself but are aggravated by it (eg, cardiac disease or HIV/
AIDS).9 Maternal deaths that happen during childbirth itself ranges from 11% to 17%, and
those occurring in the postpartum period range between 50% and 71%. Because a high level
of risk is concentrated during childbirth, it is critical to give attention to mothers during
delivery and in the immediate postpartum period. Therefore, we did an audit of the main
referral hospitals in East Africa to assess the capacity to provide safe anesthesia for obstetric
patients according to WFSA guidelines.

This study will assist in understanding the challenges to providing safe anesthesia in the East
African community and in identifying the gaps that need to be addressed in this post—
Millennium Development Goals era. Future improvements in safety of anesthesia care will
be determined by how these countries incorporate this research into their health policies.

METHODS

A cross-sectional survey was conducted from February 2013 to March 2014 at the following
5 East African Community National Referral Hospitals: Mulago Hospital, Uganda; Kenyatta
Hospital, Kenya; Muhimbili Hospital, Tanzania; Centre Hospitalier Universite (CHU),
Kigali Rwanda; and Centre Hospitalo Universitaire de Kamenge, Burundi.

Ethical approval was obtained from Makerere University School of Medicine Research and
Ethics Committee (SOMREC), the Uganda National Council for Science & Technology
Ethics Committee, and hospital ethics committees for participating hospitals, including
Muhimbili University of Health and Allied Services Ethics Committee, Kenyatta National
Hospital/University of Nairobi Ethics and Research Committee, the University of Rwanda
Faculty of Medicine Research and Ethics Committee, and Department of Anesthesia Centre

CKhan K, Wojdyla D, Say L, Giillmezoglu A, Van Look P: WHO analysis of causes of maternal death: a systematic review. Lancet.
2006, 367:1066-1074.
dij XF, Fortney JA, Koltelchuck M, Glover LH: The postpartum period: the key to maternal mortality. /nt J Gynaecol Obstet. 1996,

54:1-10.
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Hospitalo Universitaire de Kamenge Burundi. Informed consent was obtained from all
individuals participating in the study.

Eighty-six physician and nonphysician anesthetists delivering obstetric anesthesia in the
participating hospitals were interviewed by the principal investigator (I.E.). The sample size
was calculated using the formula for dichotomous variables with a 95% confidence interval,
and anesthetists interviewed in each country were selected proportional to size sampling. We
stratified according to the number of physician and nonphysician anesthetists available in
each hospital, and the individual anesthetists interviewed were selected by simple random
sampling. We obtained a list of the physician and nonphysician anesthetists providing
obstetric anesthesia in each hospital and contacted all of them to explain the purpose of the
study and to ask them to participate. Contact was continued until the final target number of
participants was reached. After we had obtained consent from each individual, we
interviewed him or her. We collected quantitative and qualitative data using a structured
questionnaire based on WFSA guidelines, which included demographic, administrative,
preanesthetic, intraoperative, and postanesthetic variables, and complications. Theaters were
checked for the availability of these minimum requirements. The Head of the National
Society of Anesthesia and a representative from Ministry of Health of participating countries
were interviewed to determine the distribution of anesthetists in the country, challenges
faced in delivery of anesthesia, and the possible solutions. A significance level of < 0.05 was
used.

WFSA emphasizes the presence of an appropriately trained anesthesia provider with access
to recommended monitors and minimum facilities for safe perioperative care and availability
of appropriate postanesthesia care services.

RESULTS

The obstetric theaters of the 5 national referral hospitals in the East African Community
were assessed (ie, Mulago Hospital, Uganda; Kenyatta Hospital, Kenya; Muhimbili
Hospital, Tanzania; Centre Hospitalier Universite de Kigali, Rwanda; and Centre Hospitalo-
Universitaire de Kamenge, Burundi. There were a total of 12 operating rooms for obstetric
patients in the 5 hospitals. Tables 1 through 3 show the drugs and operating equipment
available. As shown in Figure 1, in the study profile, a total of 86 anesthetists were
interviewed, and 85 responses were analyzed (99% response rate). One participant in Kigali
consented but was unavailable to complete the interview. Table 4 shows the distribution of
baseline characteristics of the study participants. Using the WFSA guidelines, none of the
facilities had all the requirements available to provide safe anesthesia. When 10 variables
were considered, only 4% (3 of 85) of the anesthetists interviewed had access to the facilities
with up to 8 of the variables. These included the presence of continuous electrocardiogram
(ECG), continuous pulse oximetry, continuous blood pressure monitoring, capnograph,
thermometer, stethoscope, difficult airway cart and suction machine intraoperatively, a
recovery room for postoperative monitoring, and intensive care unit for critically ill mothers.

Table 5 reflects the anesthetists’ responses to questions on professional practice and the
areas in which improvements could be made. Seventy-four of 85 anesthetists (87%) checked
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the preoperative informed consent; 58 of 85 anesthetists (68%) performed a preoperative
assessment, although this was generally in the operating room (85%) rather than the ward;
19 of 85 anesthetists (22%) had an assistant to perform cricoid pressure. Only 37 of 85
anesthetists (44%) always had access to the postoperative ICU when needed, and only 47 of
85 anesthetists (55%) monitored all patients for 30 minutes after surgery.

Only 58% (P =.016) of the anesthesia providers had heard about the WFSA international
guidelines for safe anesthesia. Inadequate supervision of emergency conditions was reported
by 54% (P=.001). The hospitals were equipped with basic monitors, as shown in Figure 2.
However, this equipment was sometimes not functional, as shown in Figure 3. Equipment
was not regularly serviced and was usually only repaired when broken down. Sometimes,
the ECG was not used because of an intermittent supply of electrodes. There was a particular
deficiency in ventilation monitoring, with precordial stethoscope, the standard of care, and
capnography not always used in the national referral hospitals (Figure 4).

The principal investigator also interviewed the Head of the National Society of Anesthesia
and a representative from the Ministry of Health of each country. They all reported similar
challenges including few anesthesia personnel and poor supervision of nonphysician
anesthetists. Most physician anesthetists are based in the major cities in each country. The
map in Figure 5 shows the geographical location of each country and the distribution of
anesthesia providers in each country, with anesthesiologists concentrated in urban areas. By
March 2014, there were only 30 anesthesiologists in Uganda, 168 in Kenya, 22 in Tanzania,
15 in Rwanda, and 2 in Burundi, for a population of 36.3, 43.2, 43.6, 11.5, and 8.3 million,
respectively (Table 6). There is a low ratio of anesthesiologists to the total population in each
country, and unsupervised nonphysician anesthetists provide most of the anesthesia in the
region. These include nurses or clinical officers with 2 years of training in anesthesia,
assistant medical officers with 6 months to 1 year of anesthesia training, and anesthesia
assistants who mainly received on-job training. Many of the nonphysician anesthetists in
Rwanda and Burundi have found opportunities to upgrade their education in other
disciplines and have stopped practicing anesthesia. These are not included in the survey.

Other challenges highlighted from the key informant interviews with representatives of
ministry of health and national anesthesia societies included inadequate funding, which has
led to lack of basic equipment and poor servicing of the available equipment, making
monitoring and delivery of safe anesthesia very difficult. A high patient load is frequently
noted, combined with short supplies of drugs, theater material, and blood products necessary
for cesarean deliveries. The paucity of local protocols, ineffective referral systems, and lack
of intensive care and/or high dependency unit services were also reported to contribute
significantly to the poor outcomes.

DISCUSSION

Using the WFSA checklist as a guide, none of the respondents had all the available
requirements to provide safe obstetric anesthesia, and only 7% reported adequate anesthesia
staffing. Availability of monitors was limited, and those that were available were often
nonfunctional. For a population of 142.9 million in the East African community, there were
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only 237 anesthesiologists, with 30 in Uganda; 168 in Kenya; 22 in Tanzania; 15 in Rwanda;
and 2 in Burundi, for a workforce density of 0.08, 0.39, 0.05, 0.13, and 0.02
anesthesiologists per 100,000 population in each country, respectively (Table 6).

The limitations of this study include selection bias because the sample size was stratified
according to the number of anesthesia providers in each national referral hospital.
Interviewed anesthetists were selected by simple random sampling according to those
present in the hospital at the time of the study. The exact number of practicing nonphysician
anesthetists could be lower than that reported by the heads of the National Society of
Anesthesia because some have changed professions or traveled out of the region.

High-quality obstetric anesthesia is the key component to reducing maternal and fetal deaths
during operative interventions for childbirth. Many mothers need more than basic obstetric
care.10 In the developing world, many women present to secondary institutions with life-
threatening complications; additional lives could be saved if the anesthetic provider was
skilled at recognizing the need for, and was able to carry out, prompt and effective
resuscitation. The anesthetic provider should have a leading role in the provision of basic
intensive care.11

We assessed the main referral hospitals in East Africa, which are also teaching hospitals. No
hospital had all the requirements to meet the international standards for safe anesthesia.
When the criteria were reduced to 8 variables, only 4% (3 of 85) of the anesthetists had
access to good-quality facilities. We found that the anesthetists also lacked access to
continuous professional development and medical education on managing obstetric
emergencies. ICU services for care of critically ill obstetric patients were not readily
available in Mulago, CHU de Kamenge Burundi, or Muhimbili Hospitals.

One of the primary challenges to improving outcomes from anesthesia and surgery is
providing access to timely surgical care delivered by adequately trained and resourced health
care providers.2 Timing of appropriate and safe surgical intervention has been clearly
shown to be critical in preventing maternal death and disability because most perinatal
deaths occur during labor and delivery or within the first 48 hours thereafter.® The three-
delays modell3 identifies some of the readily addressable factors, for which the first 2 delays
(delay in deciding to seek care and delay in reaching appropriate care) relate directly to the
issue of access to care, including factors in the family and the community, such as
transportation. The third delay (delay in receiving care at health facilities) relates to factors
specifically at the health facility, including quality of care. Ironically, it is crucial to address
the third delay first because it would be of limited value to facilitate access to a health
facility if it was not well staffed, well equipped, and provided good quality care. In spite of
programs to improve access, these obstacles act as bottlenecks that prevent better provision
of safe anesthesia.13

CUNFPA. Emergency obstetric care. 2014 [cited 2014 25/4/2014]; Available at: http://www.unfpa.org/public/home/mothers/pid/4385.
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Minimum Requirements for Safe Anesthesia

The international standards for safe practice of anesthesia were recommended by WFSA for
anesthesia professionals throughout the world.? In resource-limited settings, minimum,
mandatory standards are often not met. Provision of anesthesia under such circumstances
should be restricted to procedures that are essential for the urgent or emergency saving of
life or limb. In spite of this, hospitals continue to conduct elective as well as emergency
surgeries. Every effort should be made by those responsible for the provision of health care
in these areas and settings to ensure that the standards are met.

The national referral hospitals in East Africa sometimes lacked essential drugs such as
antihypertensives (Kenya, Tanzania, and Rwanda) (Table 1). Although piped-in oxygen and
cylinders were the major sources of oxygen in the theaters, not all hospitals had reserve
cylinders (Table 3). Although availability of a fully trained anesthetist throughout surgery is
a basic requirement in the WFSA standards, 93% of the anesthetists identified a shortage of
trained anesthesia personnel as a major challenge at the national referral hospitals.

The challenges facing anesthetists and surgeons in many low-income countries include a
critical shortage of adequately trained providers and poor facilities and infrastructure,
combined with a lack of basic drugs, equipment, and supplies.}4 In East Africa, anesthesia
as a specialty has been under-represented for many years, resulting in few physician
anesthetists. Therefore, nonphysicians deliver the majority of anesthetics. Most surgical and
anesthesia services in Mozambique, Tanzania, and Uganda were provided by generalist
doctors, mid-level providers, and nurses.1>

A systematic review of barriers to surgical care in low-and middle-income countries showed
substantial evidence that one of the main barriers is lack of facilities, equipment, and
expertise, including anesthesia and critical care provision.14:16 Inadequate access to
appropriate health care means that many women still do not survive pregnancy and
childbirth.1” This is most visible in sub-Saharan Africa, where the overwhelming majority of
maternal deaths in the world take place. In Kenya, the referral system has 3 levels, with 2
national hospitals, 8 provincial hospitals, and 70 district hospitals, with only 30% of the
rural population having access to health facilities within 4 km. The quality of health services
is low because of inadequate supplies, equipment, and lack of personnel.18

It was noted that out of the 300 registered clinical officer anesthetists in Kenya, only 200 are
in public hospitals, mainly in the Nairobi metropolitan area, with the rural areas falling
short.f Of the 120 specialist physician anesthetists, 17 work in public hospitals against an
overall population of about 40 million Kenyans. The shortage of human resources for health
in Tanzania is one of the most severe in Africa, and the available skilled workforce is only
32% of that recommended.1920 |n Rwanda, a comprehensive countrywide assessment of
surgical capacity found severe shortages in available resources. There were only 13 trained
physician anesthetists, and anesthesia care was provided mainly by anesthesia technicians.

fMinister H. Kenya decries shortage of anesthetists. 2009 15/September/2009 [cited 2014 28/April/2014]; Available at: http://
www.capitalfm.co.ke/news/2009/09/kenya-decries-shortage-of-anesthetists/?wpmp_switcher=mobile.
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Six of the 44 hospitals had no trained anesthesia provider, and one hospital reported that
general doctors provided anesthesia care.2!

Although high levels of morbidity and mortality are found across the entire region, they are
especially prevalent in rural areas, which tend to be underprovisioned in both infrastructure
and workforce. In general, as shown in Figure 5, very few qualified anesthesiologists choose
to work in rural areas. Nonphysician anesthesia providers, performing unsupervised
anesthetics, do have a role to play in obstetric anesthesia in low-resource settings,2?
particularly in remote parts of Africa, where there is no possibility of adequate staffing by
medical practitioners.23 However, initial training as well as continuing medical education are
considered critically important, especially in this group, because poor training has been
implicated in mortality rates as high as 1 in 150 anesthetics in one recent report (and half of
these reported deaths were in obstetric cases).24 A similar trend is seen in East Africa, where
anesthesiologists are concentrated in urban areas (Figure 5).

Although further studies are needed to evaluate the extent of these issues in all other
hospitals in the region, policy changes and implementation of basic protocols are urgently
needed to rectify many of the issues identified in this study, thereby allowing the provision
of safe and effective care across the region. There is need to strengthen health systems in the
region to support the effective delivery of safe surgery and safe anesthesia. Governments
should ensure that the basic equipment required for safe anesthesia is available as a first step
toward improving access to safe surgery.

We identified significant shortages of both personnel and equipment needed to provide safe
anesthetic care at the main referral and teaching hospitals in East Africa. We conclude that
more funding is required for training of physician anesthetists if developing countries are to
reach the targeted specialist workforce density of the Lancet Commission on Global Surgery
of 20 surgical, anesthetic, and obstetric physicians per 100,000 population by 2030.
Ministries of health need to acknowledge the work done by anesthesia providers in the
region and improve working conditions, including remuneration. Seventy-five percent of
anesthetists work in the private sector to supplement their income from their public hospital
positions. More refresher courses on management of obstetric and neonatal emergencies are
required. Anesthesia is an indispensible component of emergency obstetric care, and there is
urgent need to strengthen this service in developing countries. Supervision of nonphysician
anesthesia providers by anesthesiologists is essential to safe practice and requires investment
in the training of anesthesiologists.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2.
Availability of equipment during surgery at the National Referral Hospital in East Africa.
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Operational state of monitors at the National Referral Hospitals in East Africa.
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Anesth Analg. Author manuscript; available in PMC 2018 January 14.



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Epiu et al.

Page 15

Figure 5.
Distribution of physician and non-physician anesthetists in the East African community.
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