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Abstract

Background
Globally, critical illness causes up to 45 million deaths every year. The burden is highest in low-income countries such as Malawi.
Critically ill patients require good quality, essential care in emergency departments and in hospital wards to avoid negative outcomes
such as death. Little is known about the quality of care or the availability of necessary resources for emergency and critical care in
Malawi. The aim of this study was to assess the availability of resources for emergency and critical care in Malawi using data from
the Service Provision Assessment (SPA).
Methods
We conducted a secondary data analysis of the SPA – a nationwide survey of all health facilities. We assessed the availability of
resources for emergency and critical care using previously developed standards for hospitals in low-income countries. Each health
facility received an availability score, calculated as the proportion of resources that were present. Resource availability was sub-divided
into the seven a-priori defined categories of drugs, equipment, support services, emergency guidelines, infrastructure, training and
routines.
Results
Of the 254 indicators in the standards necessary for assessing the quality of emergency and critical care, SPA collected data for 102
(40.6%). Hospitals had a median resource availability score of 51.6% IQR (42.2-67.2) and smaller health facilities had a median of
37.5% (IQR 28.1-45.3). For the category of drugs, the hospitals’ median score was 62.0% IQR (52.4-81.0), for equipment 51.9% IQR
(40.7-66.7), support services 33.3% IQR (22.2-77.8) and emergency guidelines 33.3% IQR (0-66.7). SPA did not collect any data for
resources in the categories of infrastructure, training or routines.
Conclusion
Hospitals in Malawi lack resources for providing emergency and critical care. Increasing data about the availability of resources for
emergency and critical care and improving the hospital systems for the care of critically ill patients in Malawi should be prioritized.
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Introduction
Critical illness – any immediately life threatening condition
– is common. Globally, it is estimated that critical illness
causes 30-45 million deaths each year2. The burden is likely
to be highest in low-income countries such as Malawi3,4.
Critically ill patients require good quality, essential care to
avoid negative outcomes such as death.5. Intensive Care
Units are scarce in low-income countries6, and most critically
ill patients are cared for in emergency departments and in
general hospital wards.
For hospitals to provide emergency and critical care, certain
resources are required7. Little is known about the availability
of resources or the quality of care of emergency and critical
care in Malawi. Lack of resources has been previously
reported as a major contributing factor to poor quality of
care in low-income countries8.
The Malawi Service Provision Assessment (SPA) was carried
out in 2013-2014 as part of phase six of the Demographic
and Health Survey (DHS) series9. SPA surveys are carried
out regularly to collect data on resource availability from
all health facilities in Malawi. The aim of this study was to
use the SPA data to assess the availability of resources for
emergency and critical care in health facilities in Malawi.
1

Methods
Design
We conducted a secondary data analysis of the Malawi
Service Provision Assessment. The SPA, conducted in June
2013 - February 2014, included all public facilities, nongovernmental-organisation facilities, private-for-profit, faithbased facilities, and facilities managed by corporate entities.
The survey tools included inventories of clinical services and
interviews with providers. Detailed methods are reported in
the survey report9.

Data management
We used the only available standards for the resource
requirements for emergency and critical care in hospitals
in low-income countries7. The standards have been used in
Tanzania7 and Sierra Leone10 and contain 254 indicators. We
searched for and extracted data from the SPA database that
contained information about these 254 variables.
We divided up the data according to the seven categories
in the standards: drugs, equipment, support services,
emergency guidelines, infrastructure, training and routines.
When we found more than one variable that concerned the
same resource, we used the variable that provided the most
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information on usability (for example we kept “functioning
glucometer” and rejected “glucometer available”). For each
health facility, each resource was classified as “available” or
“not available”. Missing data were imputed as “not available”.
We classified health facilities into groups. Firstly, we classified
them as hospitals or smaller health facilities: hospitals were
facilities that had either been defined as hospitals by SPA or
facilities that routinely provided in-patient care and smaller
health facilities were the remaining facilities. Secondly we
classified the health facilities into urban or rural, as defined by
SPA. And thirdly we classified the health facilities according
to their type of management – Government, Christian
Health Association of Malawi, Private, Mission/Faith-based,
NGO or Company – as described in the SPA database9.

Data analysis
Each hospital received an availability score, calculated as the
proportion of resources that were present. The hospitals also
received scores within each category – i.e. the proportion of
resources that were present for drugs, equipment, support
services, emergency guidelines, infrastructure, training and
routines. The hospitals’ overall availability scores, and scores
for each category were summarized with medians and interquartile ranges (IQRs). Data analysis was conducted using
Stata 15 (Release 15, Stata Corp, College Station, TX).

Table 1 Cont....
Equipment
Availability of Electricity always

63 (24.7%)

160 (22.2%)

223 (22.8%)

Bag valve mask (Self inflating ambubag and mask-adult)

108 (42.4 %)

168 (23.3%)

276 (28.6%)

Bag valve mask (Self inflating ambubag and mask-peads)

141 (55.3%)

216 (30.0%)

35 (36.5%)

Blood pressure cuffs

217 (85.1)

592 (82.0%)

809 (82.8%)

Disposable gloves

223 (87.5%)

649 (89.9%)

872 (89.3%)

Endotracheal tubes

53 (20.8%)

0

53 (5.4%)

Fetal stethoscope

212 (83.1%)

299 (41.4%)

511 (52.3%)

Gauze

205 (80.4%)

494 (68.4%)

699 (71.6%)

Glucometer and test strips

105 (41.2%)

104 (14.4%)

209 (21.4%)

Handwashing soap

149 (58.4%)

370 (51.3%)

519 (53.1%)

Infusion sets

208 (81.6%)

458 (63.4%)

666 (68.2%)

IV small cannula

229 (89.8%)

499 (69.1%)

728 (74.5%)

Light source or flashlight

128 (50.2 %)

246 (34.1%)

374 (38.2%)

Nasal gastric tube

57 (22.4%)

32 (4.4%)

89 (9.1%)

Nebulization device (Nebuliser or spacers)

80 (31.4%)

70 (9.7%)

150 (15.4%)

Oropharyngeal airway adult

63 (24.7%

0

63 (6.5%)

Oropharyngeal airway children

57 (22.4%)

0

57 (5.8%)

Oxygen

100 (39.2%)

65 (9.0%)

165 (16.9%)

Ethical considerations

Peak flow meters

22 (8.6%)

15 (2.1%)

3 (3.8%)

As a secondary analysis of anonymized and publicly available
datasets, ethical considerations were minimal. Ethical
approval for SPA was previously obtained by the DHS

Pulse oximeter

59 (23.1%)

35 (4.9%)

9 (9.6%)

Running water

227 (89.0%)

590 (81.7%)

817 (83.6%)

Sharps container

219 (85.9%)

642 (88.9%)

861 (88.1%)

Single use standard disposable syringes

225 (88.2%)

637 (88.2%)

862 (88.2%)

Skin disinfectant

222 (87.1%)

222 (87.1%)

770 (78.8%)

Stethoscope

244 (95.7%)

656 (90.9%)

900 (92.1%)

Suction apparatus

165 (64.7%)

187 (26.0%)

352 (36.0%)

Thermometer

232 (91.0%)

619 (85.7%)

851 (87.1%)

Weigh scales (Adult and children)

204 (80.0%)

461 (63.9%)

665 (68.1%)

Blood chemistry analyser

55 (21.6%)

12 (1.7%)

67 (6.9%)

Blood transfusion services

89 (35.0%)

0

89 (9.1%)

Blood typing services

98 (38.4%)

25 (3.5%)

123 (12.6%)

Communication lines (Cell phone/Telephone/Radio)

225 (88.2%)

584 (80.9%)

809 (82.8%)

Diagnostic radiology

76 (29.8%)

7 (1.0%)

83 (8.5%)

Gram stain

79 (31.0%)

12 (1.7%)

91 (9.3%)

Haemoglobin

133 (52.2%)

95 (13.2%)

228 (23.3%)

Laboratory diagnostic services including rapid diagnostic tests

236 (92.6%)

569 (78.8%)

805 (82.4%)

Refrigerator

220 (86.3%)

408 (56.5%)

628 (64.3%)

Screening blood for HIV, Hepatitis B/C

46 (18.0%)

0

46 (4.7%)

Ultrasound machine in working order

54 (13.1%)

16 (2.8%)

70 (7.2%)

Guidelines for Basic Obstetric Newborn Care

112 (44.0%)

154 (21.3%)

266 (27.3%)

Guidelines for Comprehensive Emergency Obstetric Newborn Care

67 (26.3%)

81 (11.2%)

148 (15.2%)

Guidelines on Integrated management of

33 (13.0%)

26 (3.6%)

59 (6.0%)

Table 1. Percentage availability of resources for emergency and
critical care
Hospitals n=255 Smaller Health All Facilities n=977
Facilities n=722
Drugs
Adrenaline

195 (76.5%)

396 (54.9%)

591 (60.5%)

Antibiotic for gram negative bacteria (Gentamycin or ceftriaxone)

238 (93.3%)

626 (86.7%)

864 (88.4%)

Antibiotic for gram positive bacteria (Ceftriaxone, Penicil in or gentamycin) 212 (83.1%)

492 (68.1%)

704 (72.1%)

Antimalarial (Artesunate or Quinine)

198 (77.7%)

487 (67.5%)

685 (70.1%)

Dexamethasone injection

81 (31.8%)

94 (13.0%)

175 (18.0%)

Dextrose (5% concentration)

210 (82.4%)

484 (67.0%)

694 (71.0%)

Diazepam injection

221 (86.7%)

539 (74.7%)

760 (77.8%)

Furosemide

134 (52.6%)

240 (33.2%

374 (38.3%)

Glucose Injectable 50% (or other concentration > 10%)

226 (88.6%)

511 (70.8%)

737 (75.4%)

Hydrocortisone

74 (29.0%)

105 (14.5%)

179 (18.3%)

Insulin injection (Actrapid)

64 (25.1%)

12 (1.7%)

76 (7.8%)

IV crystalloid (Ringers Lactate or Normal Saline)

230 (90.2%

540 (74.8%)

770 (78.8%)

Ketamine

50 (19.6%)

20 (2.8%)

70 (7.2%)

Lidocaine

229 (89.8%)

581 (80.5%)

810 (83.0%)

Magnesium sulphate injection

190 (74.5%)

311 (43.1%)

501 (51.3%)

Nifedipine

96 (37.7%)

113 (15.7%)

209 (21.4%)

Oral rehydration salts

233 (91.4%)

589 (81.6%)

822 (84.1%)

Oxytocin or other injectable uterotonic

207 (81.2%)

364 (50.4%)

571 (58.4%)

Paracetamol

228 (89.4%)

608 (84.2%)

836 (85.6%)

Parenteral opioid

80 (31.4%)

11 (1.5%)

91 (9.3%)

118 (46.3%)

197 (27.3%)

315 (32.2%)

Support Services

Guidelines

Emergency and essential surgical care.

(Morphine or Pethidine)
Salbutamol inhaler

https://doi.org/10.4314/mmj.v32i1.5

Emergency and critical care services in Malawi 21

Malawi Medical Journal 32 (1): 19-23 March 2020

Figure 1. Emergency and critical care resource availability scores, by category
Table 2: Emergency and critical care median resource availability
scores, by category
Category

Hospitals

Smaller Health Facilities

All Health facilities

Median

IQR

Median

IQR

Median

IQR

All Categories

51.6%

42.2-67.2

37.5

28.1-45.3

40.6

31.3-48.4

Drugs

62.0

52.4-81.0

52.4

38.1-62.0

57.1

42.9-62.0

Equipment

51.9

40.7-66.7

37.0

29.6-48.1

40.7

33.3-51.9

Support services

33.3

22.2-77.8

22.2

11.1-22.2

22.2

11.1-22.2

Emergency Guidelines

33.3

0-66.7

0

0-33.3

0

0-33.3

Training*

-

-

-

-

-

-

Infrastructure*

-

-

-

-

-

-

Routines*

-

-

-

-

-

-

Program from the United States Department of Health
and Human Services Institutional Review Board (IRB), and
included authorization to distribute unrestricted survey files
for secondary analysis purposes9.

Results
General characteristics of the health facilities
Of the 977 surveyed health facilities, 255 (26.1%) were
classified as hospitals and 722 (73.9%) were smaller health
facilities. Four hundred and seventy-eight of the facilities
(49.0%), were managed by the government or public
sector, and the remainder were managed by faith-based
organisations, non-governmental organisations or private
companies.
Of the 254 indicators in the standards necessary for assessing
the quality of emergency and critical care (7), SPA collected
data for 102 (40.6%). After combining indicators that were
measuring the same resource, a total of 63 indicators were
included in the analyses. (Table 1) No data were collected
by SPA for the categories of infrastructure, (such as the
presence of an intensive care unit), training or routines. Data
were also not collected for some indicators within the other
categories, such as, the presence of health workers in the
emergency department or intravenous cannulas for adult
patients (see the supplementary table 1).
The hospitals had a median resource availability score of
51.6% IQR (42.2-67.2), the smaller health facilities had a
median of 37.5% (IQR 28.1 45.3) and all health facilities
combined ranged from 1.6% to 93.8% with a median of 40.6%
(IQR 31.3-48.4). Urban hospitals had a greater availability of

resources 66.4 (IQR 54.0-76.6) compared to rural hospitals
(46.9 (IQR 40.6-59.4), p<0.001. (Supplementary table 2).
Mission/Faith based organisation hospitals had the highest
resource availability score 75.0 (IQR 73.4-79.7). Government
hospitals had a resource availability score of 48.4 (IQR 40.664.1). (Supplementary table 3).

Drugs

The hospitals had a median availability score for drugs of
62.0% IQR (52.4-81.0). Smaller health facilities had a median
score of 52.4% IQR (38.1-62.0) and all health facilities
combined had a median score of 57.1% IQR (42.9-62.0).
One hospital (0.61%) had all of the drugs required to provide
emergency and critical care. Two (0.8%) of hospitals did not
have any drugs necessary for emergency and critical care. An
antibiotic for treating gram negative bacteria was available in
238 (93.3%) and for gram positive bacteria in 212 (83.1%)
hospitals.

Equipment 					

The hospitals had a median resource availability score for
equipment of 51.9%, IQR (40.7-66.7). The smaller health
facilities had a median score of 37.0% IQR (29.6-48.1%),
and all health facilities combined had a median score of
40.7% (33.3-51.9%). Stethoscopes were the most available
equipment, and were available in 244 hospitals (95.7%),
followed by thermometers in 232 (91.0%). Peak flow meters
were the least available resource – present in 22 hospitals
(8.6%). Oxygen was available in 100 (39.2%) of the hospitals.
Blood pressure cuffs were available in 217 (85.1%). Reliable
electricity 24-hours-a-day was available in 63 (24.7%) of all
https://doi.org/10.4314/mmj.v32i1.5

Emergency and critical care services in Malawi 22

Malawi Medical Journal 32 (1): 19-23 March 2020

hospitals.

Support services

The hospitals had a median availability score for support
services of 33.3% IQR (22.2-77.8). Smaller health facilities
had a median score of 22.2% IQR (11.1-22.2%) and all
health facilities combined had a median score of 22.2%
(11.1-22.2%). Twenty-two hospitals (8.6%) had all the
support services necessary for emergency and critical care,
8 hospitals (3.1%) did not have any of the required support
services. Laboratory diagnostics including rapid diagnostic
tests were available in 236 (92.6%) of hospitals. Ninety-eight
hospitals (38.4%) were able to provide blood typing services,
89 (35.0%) could provide blood transfusion services and
46 (18%) were able to screen donor blood for infectious
diseases before transfusion. Seventy-six (29.8%) of the
hospitals could perform diagnostic radiology.

Emergency Guidelines

The hospitals had a median availability score for emergency
guidelines of 33.3% IQR (0-66.7%). Smaller health facilities
had a median score of 0 (0%) IQR (0-33.3%). All health
facilities combined had a median score of 0 (0%) IQR
(0.33.3%). One hundred and twelve (44.0%) hospitals had
guidelines for Basic Obstetric and Newborn care, 67 (26.3%)
hospitals had guidelines for Comprehensive Emergency
Obstetric and Newborn Care and 33 hospitals (13.0%)
had guidelines for surgery. Data were lacking in SPA on
guidelines on managing other common emergencies and
critical conditions.

Infrastructure, Staff Training and Routines

The SPA did not collect any data for indicators in these
categories.

Discussion
We have found that hospitals and health facilities in Malawi
lack the necessary resources for the provision of emergency
and critical care. The median availability score of necessary
resources in the hospitals was 51.6%, and for smaller health
facilities was 37.5%. The availability of resources in hospitals
differed between the categories of resources: there were
greater resources for drugs (62.0%) and equipment (51.9%)
and fewer for support services (33.3%) and emergency
guidelines (33.3%). Urban facilities had significantly higher
resource availability scores than rural facilities.
Our findings are similar to studies from Tanzania and Sierra
Leone that report a lack of resources for emergency and
critical care7,10. These studies also found a greater availability
of drugs than other resources – the availability of drugs was
100% in the Tanzanian hospitals and 82% in Sierra Leone.
In the Solomon Islands, respondents reported that basic
equipment such as pulse oximeters and oxygen concentrators
were lacking11. This is also similar to our findings where 59
(23.1%) of Malawian hospitals had pulse oximeters and 100
(39.2%) could provide oxygen. In Tanzania, 90% of the
hospitals could provide oxygen while in Sierra Leone oxygen
was available in 57%. For equipment, our findings were
lower than in the other studies - in Sierra Leone the score
was 76%10 and in Tanzania was 90.0%7.
Further studies have reported the lack of necessary resources
in low-income country hospitals for managing sepsis, critical
illness and emergency care12-15. These are settings with a large
burden of severe disease3,4, and yet resources are limited and
intensive care units are scarce6,16, supporting the idea that a

focus on essential services for all critically ill patients, (i.e
the basic services that should be provided to all critically
ill patients irrespective of physical location in hospitals),
may be most appropriate for emergency and critical care5,17.
It has been argued that emergency and critical care are
services that should receive greater attention within health
systems as mortality rates are high and quality improvement
interventions could have a significant impact on reducing
mortality at low cost14,18,19.
Our study highlights a lack of data collected about the
availability of resources for emergency and critical care. SPA
did not collect data about more than half (59.4%) of the
resources necessary for emergency and critical care according
to standards written for hospitals in low-income countries7.
This may imply a lack of prioritisation or a lack of interest
in emergency and critical care services in the health system20.
Indeed, the Malawi Ministry of Health has since recognized
this and as part of the drive to improve quality of care and
has initiated plans to improve emergency and critical care
services21. Collecting good quality data about resource
availability would be an important part of such plans.
Our study’s strength is the use of a comprehensive nationwide
survey including health facilities throughout the country to
investigate the neglected area of emergency and critical care
in a low income country16. The study has some limitations.
Firstly, the SPA data were collected in 2013-2014 and there
may have been some changes to the availability of resources
since then. Secondly, some data for emergency and critical
care were not collected by SPA – a limitation that is also
one of the key findings from the study that the collection of
more of such data should be a priority20. Thirdly, data in SPA
did not allow a breakdown of facilities by the presence of
academic activity or expatriate staff.
Future research should further develop the requirements for
essential emergency and critical care in low resource settings5.
This could form the basis of minimum requirements for
hospitals in Malawi, and should include clinical processes
as well as the resources required for care. Implementation
and intervention research could then aim to increase
coverage of such essential care and evaluate the impact on
patient outcomes. The World Health Assembly has recently
emphasized the importance of emergency and critical care
in health systems, and these efforts could be a crucial part of
that challenge22.

Conclusion
Hospitals in Malawi lack resources for providing emergency
and critical care. Increasing data about the availability of
resources for emergency and critical care and improving
the hospital systems for the care of critically ill patients in
Malawi should be prioritized.
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