
1Ardsby M, et al. BMJ Open 2023;13:e068484. doi:10.1136/bmjopen-2022-068484

Open access 

Emergency unit capacity in Northern 
Tanzania: a cross- sectional survey

Malin Ardsby,1 Frida Shayo    ,2 Francis M Sakita,3,4 Daniel Wilhelms,1 
Baraka Moshi    ,4 Parker Frankiewicz,5 Lincoln Luis Silva,5 
Catherine A Staton    ,5,6 Blandina Mmbaga,7,8 Anjni Joiner    5,6

To cite: Ardsby M, Shayo F, 
Sakita FM, et al.  Emergency 
unit capacity in Northern 
Tanzania: a cross- sectional 
survey. BMJ Open 
2023;13:e068484. doi:10.1136/
bmjopen-2022-068484

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2022-068484).

MA and FS are joint first authors.

Received 20 September 2022
Accepted 26 January 2023

For numbered affiliations see 
end of article.

Correspondence to
Dr Anjni Joiner;  
 anjni. joiner@ duke. edu

Original research

© Author(s) (or their 
employer(s)) 2023. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction Emergency medicine (EM) is a growing field 
in Sub- Saharan Africa. Characterising the current capacity 
of hospitals to provide emergency care is important in 
identifying gaps and future directions of growth. This study 
aimed to characterise the ability of emergency units (EU) 
to provide emergency care in the Kilimanjaro region in 
Northern Tanzania.
Methods This was a cross- sectional study conducted 
at 11 hospitals with emergency care capacity in three 
districts in the Kilimanjaro region of Northern Tanzania 
assessed in May 2021. An exhaustive sampling approach 
was used, whereby all hospitals within the three- district 
area were surveyed. Hospital representatives were 
surveyed by two EM physicians using the Hospital 
Emergency Assessment tool developed by the WHO; data 
were analysed in Excel and STATA.
Results All hospitals provided emergency services 
24 hours a day. Nine had a designated area for emergency 
care, four had a core of fixed providers assigned to the 
EU, two lacked a protocol for systematic triage. For Airway 
and Breathing interventions, oxygen administration was 
adequate in 10 hospitals, yet manual airway manoeuvres 
were only adequate in six and needle decompression in 
two. For Circulation interventions, fluid administration 
was adequate in all facilities, yet intraosseous access and 
external defibrillation were each only available in two. 
Only one facility had an ECG readily available in the EU 
and none was able to administer thrombolytic therapy. 
For trauma interventions, all facilities could immobilise 
fractures, yet lacked interventions such as cervical spinal 
immobilisation and pelvic binding. These deficiencies were 
primarily due to lack of training and resources.
Conclusion Most facilities perform systematic triage of 
emergency patients, though major gaps were found in the 
diagnosis and treatment of acute coronary syndrome and 
initial stabilisation manoeuvres of patients with trauma. 
Resource limitations were primarily due to equipment and 
training deficiencies. We recommend the development of 
future interventions in all levels of facilities to improve the 
level of training.

INTRODUCTION
Worldwide, up to 30 million deaths occur 
yearly due to emergencies and the majority of 
them occur in low and middle- income coun-
tries (LMIC).1–4 Historically, emergency care 
has been a neglected issue both at a health 

system level and in the global health discus-
sion.5–7 Recently, the WHO and World Health 
Assembly have called for increased focus on 
improving emergency care through several 
recent initiatives.5 6 Evaluating a system’s 
capacity to provide emergency care in a given 
region is an important step to identifying 
gaps and improving care.

The Republic of Tanzania is a lower middle- 
income country in Sub- Saharan Africa with a 
population of about 55.5 million inhabitants.7 
Like much of sub- Saharan Africa, there is a 
shortage of trained healthcare professionals, 
with an estimated 3 doctors and 39 nurses per 
100 000 inhabitants in the country.5 Emer-
gency medicine is a growing field within the 
country, with increased focus on provision of 
emergency care, as evidenced by the country’s 
first public emergency department, Muhim-
bili National Hospital in Dar es Salaam, which 
opened in 2010. As one of the country’s four 
tertiary referral hospitals, it also houses the 
country’s only emergency medicine resi-
dency programme, which was created in 
academic cooperation with programmes in 
South Africa, the USA and Canada.5 At the 
moment emergency departments are devel-
oping at several hospitals and there is a small 
but growing number of emergency specialists 
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in the country. In 2011, the Emergency Medicine Associ-
ation of Tanzania was established and from the Ministry 
of Health has been given the trusteeship to support and 
develop emergency care in the country through research 
and education.5

Despite these advances, there are still significant gaps 
in emergency care. Previous studies assessing emergency 
surgical capacity and emergency care capacity across the 
country have identified gaps in infrastructure, human 
resources and essential equipment.4 8

A need to identify existing gaps in emergency care 
provision is key in developing targeted interventions at 
the facility level. The African Federation for Emergency 
Medicine (AFEM) together with WHO, developed the 
Hospital Emergency Assessment tool (HEAT) to employ 
a standardised approach to assessing emergency care 
capacity in emergency units in low resource settings. The 
goal of this study was to perform a comprehensive assess-
ment of the emergency care capacity in the Kilimanjaro 
region by administering the HEAT to the 11 hospitals in 
the area.

METHODS
Setting
The Kilimanjaro region is located in the north of 
Tanzania and is the home of one of the country’s four 
tertiary referral hospitals, Kilimanjaro Christian Medical 
Centre (KCMC) located in the city of Moshi. The hospital 
serves a population of approximately 15 million people 
from surrounding urban and rural areas.9 The country 
has six levels of healthcare facilities: Dispensaries, 
Health centres, District hospitals (first- level facilities), 
Regional referral hospitals (second- level facilities) and 
Zonal referral hospitals (tertiary- level facilities) and the 
National hospital. Healthcare facilities are further catego-
rised by funding source and include government, private 
and non- governmental organisations (NGO) hospitals.

Study design
This was a cross- sectional study of 11 hospitals in the Kili-
manjaro region of Northern Tanzania conducted in May 
2021 (table 1). We used an exhaustive sampling approach 
to select all first- level, second- level and tertiary- level hospi-
tals as well as health centres from the following districts: 
Moshi Municipal Council, Moshi District Council and Hai 
District Council.

Hospitals in Moshi Municipal Council were on average 
4.9 km (3.7 km to 5.3 km) from the nearest higher level 
facility (figure 1). Hospitals in Moshi District Council 
averaged 30.9 km (12.0 km to 42.5 km) and 27.5 km (25.0 
km to 30.0 km) for Hai District Council. In this context, 
we did not include the km to Muhimbili National Hospital 
in Dar es Salaam where occasionally patients from the 
tertiary hospital KCMC are referred for neurosurgical or 
specialised cardiac procedures.

When categorising facilities, we elected to use the termi-
nology used in the HEAT tool (health centre, first- level, 

second- level and tertiary- level facilities) and further 
dichotomised facilities into lower level (health centres 
and first- level) and higher- level (second- level and tertiary- 
level) facilities, in view of the limited number of hospitals 
in each category.

Data collection
Researchers contacted each facility in advance in order 
for the hospital to provide personnel for the day of the 
interview with knowledge of the clinical practice of the 
hospital and access to statistical data. Two researchers 
(MA and FS) performed the interviews, which were 
conducted in English. One of the researchers, fluent in 
Swahili and English, was able to translate when needed. 
At each facility, between one to four hospital personnel 
were interviewed. Participants included administrators, 
senior nurses and doctors. Additional inclusion criteria 
were adult (aged 18 years or older), fluent in English 
and employed at the current position for at least 1 year. 
Each participant provided verbal and written informed 
consent. The interviews lasted on average 2 hours and 
15 min and data were collected using the web- based data 
collection tool REDCap.10

The HEAT tool (online supplemental file 1), devel-
oped by the WHO in cooperation with the AFEM, was 
used to conduct the surveys. This tool has been used 
previously in several LMICs to evaluate emergency care 
provision in facilities.11–14 It is divided into four sections: 
(1) facility characteristics, (2) human resources, (3) clin-
ical services and (4) signal functions. Signal functions 
focus on assessing if a facility has the resources and skills 
needed to perform life- saving procedures for specific 
conditions, including airway, breathing, circulation and 
neurologic emergencies as well as sepsis, trauma and 
obstetric emergencies. Services and signal functions are 
rated on a three- point scale as generally unavailable (1), 
some availability (2) and adequate (3).

Statistical analysis
The data were analysed using descriptive analysis using 
Excel (2016) and STATA (V.15). Categorical variables 
were summarised by use of frequency and percentage, 
while numerical variables were summarised by use of 
their respective measure of central tendency.

Patient and public involvement
None.

RESULTS
Facility characteristics
Most of the included hospitals (72.7%), including all of 
the hospitals located outside of Moshi Municipal Council 
(54.5%), were first- level facilities (table 1). Two of the 
first- level facilities were run by the government as well as 
the only second- level hospital included in the study. The 
rest of the hospitals were private with public partnership 
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(63.6%) except one, which was run by an NGO. Full 
results may be reviewed in online supplemental file 2.

All hospitals were able to provide emergency services 
24 hours a day, 7 days a week. All hospitals also reported 
24/7 access to an operating theatre, and all had access to 
clean running water and adequate electricity.

All hospitals reported to have triage, however, only six 
(54.5%) had an adequate designated triage area. Nine of 
the hospitals had a designated area for emergency care, 
which ranged from a dedicated bed to an entire depart-
ment. Only two hospitals had a separate emergency 
department, the tertiary- level hospital and one first- 
level hospital. These two hospitals reported an adequate 
resuscitation area. All others had some availability, for 
example, a bed in the OPD (outpatient department) or 
ward for resuscitation.

Only three hospitals (27.3%) reported to have a high 
acuity unit, with the number of dedicated beds ranging 
from 1 to 20. The majority of these were located in Moshi 
Municipal Council (84.0%). Only two hospitals had 
adequate isolation rooms for infectious diseases, whereas 
two had none and the rest had some availability. Only 
one hospital in the region had a CT scanner available 
(table 2).

Human resources
Four of the facilities (36.4%), namely, both of the two 
higher level facilities and two of the first- level hospitals 
reported to have a core of fixed non- rotating providers 
permanently assigned to the emergency unit (online 
supplemental file 2). The tertiary hospital had 32 nurses, 
13 licensed medical officers and three emergency medical 
specialists. They also had a core of rotating interns. The 
secondary hospital had 19 nurses, 7 mid- level providers/
advanced practice nurses and 11 medical officers of 
which 8 were licensed and no specialist. One of the first- 
level facilities had eight nurses, 4 mid- level providers/
advanced practice nurses and one trauma specialist and 

the second of the first- level facilities had six nurses and six 
licensed medical officers and no specialist.

All the other hospitals (63.6%) had rotating staff of 
nurses, mid- level providers and medical officers to the 
emergency unit; none of these hospitals had any rotating 
specialist.

Consulting services from anaesthesia were available 
in all hospitals except the health centre, though in all 
facilities except the tertiary hospital, the consultant was a 
midlevel provider in anaesthesia as a result of the agree-
ment on task shifting in the country due to shortage in 
doctors.15

Clinical services
All hospitals except the health centre and one first- level 
hospital acknowledged that there were regulations or 
protocols mandating that acutely ill or injured patients 
are clinically triaged prior to registration (online supple-
mental file 2). All stated that vital signs are measured 
in the triage area. Six of the hospitals said they used a 
formal triage system (54.5%) but only two stated that time 
targets were tracked regularly (18.2%). Only one hospital 
reported specific triage protocols for children <5 years of 
age (9.1%) and no one reported specific triage protocols 
for pregnant women. Pregnant women and small children 
were systematically referred to the nearby maternity ward. 
All hospitals except two stated that they had a protocol for 
systemic triage that ensured patients to be seen in order 
of acuity (81.8%).

All hospitals except two reported to have protocols 
for initial approach to ABCDs (81.8%), only one had a 
trauma checklist (9.1%) and five had a medical resuscita-
tion checklist (45.5%).

Signal functions
Facilities were divided into higher level facilities, which 
included the tertiary hospital and the second- level 
hospital and lower level facilities, which included the 

Figure 1 Map of health facilities in Moshi Municipal, Moshi District and Hai District Councils.
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health centre and all first- level hospitals (figure 2). For all 
signal functions, most services and treatments were typi-
cally reported as adequate or with some availability across 
both higher level and lower level facilities (online supple-
mental file 2). For Airway and Breathing interventions, 

all facilities generally noted a limited ability to place a 
supraglottic airway device, creation of a surgical airway, 
to use non- invasive and invasive mechanical ventilation 
and to perform needle decompression for a tension 
pneumothorax.

Table 2 Equipment and diagnostic test availability in the facilities N (%)

Adequate Some availability Unavailable

Equipment

  Oxygen in the emergency unit 8 (72.7) 3 (27.3) 0

  Fully equipped crash trolley 2 (18.2) 8 (72.7)* 1 (9.1)

  Cardiac monitoring in the emergency unit 1 (9.1) 5 (45.5)† 5 (45.5)

  ECG in the emergency unit 1 (9.1) 7 (63.6)‡ 3 (27.3)

  Ultrasonography in the emergency unit 2 (18.2) 8 (72.7)‡ 1 (9.1)

  X- ray in the hospital 9 (81.8) 0 2 (18.2)

  CT scan in the hospital 1 (9.1) 0 10 (90.9)

Diagnostic tests

  Arterial blood gas 0 2 (18.2) 9 (81.8)

  Haemoglobin 0 10 (90.9) 1 (9.1)

  Troponin 0 1 (9.1)§ 10 (90.9)

  Glucose 9 (81.8) 2 (18.2)§ 0

  Malaria rapid diagnostic testing 4 (23.7) 8 (72.7)§ 0

Type of oxygen supply: pipe 9.1%, concentrator 54.5%, oxygen tank 100%, possible to call for a tank when needed to the emergency unit 
90.9%.
*Some availability means some drugs or equipment are lacking or the use of a cupboard instead of a trolley.
†Some availability means somewhere else in the hospital like in a ward or some are broken and not enough.
‡Some availability means somewhere else in the hospital like in the radiology department.
§Some availability means somewhere else in the hospital like in the laboratory, or sometimes out of stock.

Figure 2 Signal function availability across higher- level and lower- level facilities.
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Circulation interventions were reported as generally 
available in most facilities with the exception of intraos-
seous access, external defibrillation or cardioversion and 
external cardiac pacing. No facility reported the ability 
to perform pericardiocentesis or administer thrombo-
lytic therapy in the emergency unit. The ability to treat 
neurologic emergencies varied substantially by facility; 
however, all facilities indicated they were able to admin-
ister glucose for hypoglycaemia and the majority could 
adequately perform mental status examinations. Manage-
ment of extreme temperatures and protection of seizure 
patients from secondary injury seemed to vary the most 
among the facilities.

Most interventions for sepsis were reported to be able 
to be performed in all facilities, with the exception of 
intravenous vasopressor use. All facilities stated they 
could provide fracture immobilisation and initial wound 
care for trauma interventions. Most indicated the ability 
to administer intravenous antibiotics for open frac-
tures, perform closed fracture or dislocation reductions 
and administer a tetanus vaccine. The ability to place a 
three- way dressing for a sucking chest wound or perform 
a fasciotomy were typically reported as unavailable at most 
facilities. Obstetric interventions were also highly variable 
between facilities, with the most variability among those 
facilities able to perform neonatal resuscitation.

DISCUSSION
In this study, we achieved a comprehensive assessment 
of the emergency care capacity of all hospitals located 
in three districts in the Kilimanjaro region of northern 
Tanzania. With respect to facility characteristics, we found 
considerable variation in dedicated space for emergency 
care treatment and assessment with only two hospitals 
having dedicated emergency departments, two hospitals 
with no facilities to care for emergency patients outside of 
the wards and the remainder with access to a designated 
area for emergencies that was not classified as a separate 
department. Higher level facilities were located in the 
urban areas, whereas the rural areas only had first- level 
facilities. Like previous studies in other similar settings, 
we found that the higher level facilities were often better 
equipped.4 12 14 16 For example, the only CT scanner in 
the study area was located in the tertiary hospital. With 
respect to human resources, only one hospital had emer-
gency care specialists and seven hospitals had no access 
to rotating specialists, reflecting the overall dearth of 
specialists in the region. Most services and treatments 
for all signal functions were reported as adequate or with 
some availability across both higher level and lower level 
facilities. Similar to other emergency medicine capacity 
assessments in LMICs, we note that resource limitations 
with respect to equipment and training deficiencies were 
the primary drivers of gaps in adequate emergency care 
provision.4 8 11–13 16 17

In our study, all facilities reported to have a triage 
area, and six had a separately designated space. This 

represents a notable change compared with a previous 
study in Tanzania from 2013, which demonstrated that 
only 30% of the facilities had a triage area.4 Moreover, 
9 out of the 11 hospitals stated that they had a protocol 
for systematic triage to ensure that patients were seen 
in order of acuity. Lack of adequate triage is common 
in LMICs and represents an important challenge in 
addressing emergency conditions in hospitals.11 13 18 19 
Triage is a core function to provide timely care and triage 
systems in the emergency unit, in which a brief history 
and vital signs are obtained to sort patients to be seen in 
order of acuity, can improve care and reduce prevent-
able deaths.1 14 Our findings demonstrate an improve-
ment in triage protocols compared with prior work in 
Tanzania, which found that only 13% of the hospitals 
that had triage guidelines for adults.4 Whether this 
represents an overall change to the country or findings 
specific to this region is unclear.

We are experiencing an epidemiologic change in which 
the developing world has a growing number of non- 
communicable diseases.17 19 20 Cardiovascular diseases are 
underdiagnosed in sub- Saharan Africa and acute manifes-
tations of these, such as myocardial infarction and cardiac 
arrest, result in a higher burden of deaths.21 22 Reflective 
of this pattern, we noted major gaps in the ability of 
hospitals to provide diagnostic and therapeutic cardiac 
interventions. Only one facility had access to an ECG in 
the emergency unit and three hospitals reported no ECG 
anywhere in the facility. Troponin was only available in 
one of the facilities, thrombolytic treatment for myocar-
dial infarction was not available anywhere and external 
defibrillation and pacing were also limited in availability. 
This lack of equipment and treatment availability for 
cardiovascular diseases have also been noted in other 
LMIC settings.12 16 17 21 23 A qualitative interview study of 
physicians and clinical officers in Tanzania in 2017 indi-
cated similar results regarding acute coronary syndrome 
(ACS) management in which lack of guidelines and poorly 
equipped facilities including both diagnostic equipment 
and treatment were highlighted.23 Moreover, none of the 
facilities evaluated were able to provide percutaneous 
cardiac intervention or rapid administration of fibrino-
lysis and the closest hospital providing these therapies was 
in Dar Es Salaam.

A previous assessment of the prevalence of acute 
myocardial infarction (AMI) in the emergency depart-
ment at our tertiary hospital found an under- recognition 
of the diagnosis both for patients and for caregivers.21 Up 
to 90% of the AMI cases were estimated to be underdiag-
nosed and a 30- day follow- up showed a more than 40% 
mortality in an AMI.21 The lack of equipment, training 
and treatments that we found indicate barriers to diag-
nosing and treating ACS, potentially contributing to the 
high mortality rate. Further focus on diagnostics could 
improve under recognition of ACS and improvement 
of low- cost interventions and appropriate referral may 
provide treatment benefits when more advanced treat-
ments are unavailable.21 24
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Another area for improvement was seen in initial trauma 
interventions. According to WHO guidelines, essential 
trauma care includes the initial stabilisation of a trauma 
victim in order to prevent mortality and morbidity.25 To 
this end, interventions such as cervical spine immobili-
sation, manual airway manoeuvres and pelvic binder 
administration were limited in availability across much 
of the area due to lack of training and resources. Addi-
tionally, of all of the hospitals, only one had an available 
CT scanner. Knowing that a majority of deaths related 
to trauma occur in LMICs,5 22 25 and that motor vehicle 
collisions are increasing in the Kilimanjaro area,26 27 our 
findings identify important gaps in addressing emergency 
trauma care in the area. Several other studies measuring 
emergency care capacity in LMICs have identified subop-
timal trauma management as well.12 14 17 25 A prior study 
in Muhimbili National referral hospital found that most 
patients with trauma transferred from both first- level and 
second- level hospitals did not receive simple initial stabi-
lisation manoeuvres such as cervical spine immobilisa-
tion or adequate splinting for extremity injuries.25 These 
findings are reflective of our study. Simple training inter-
ventions and provision of basic equipment for trauma 
resuscitation in low resource settings have been shown to 
improve mortality and may have a role in this setting.3 12

The WHO has developed a Basic Emergency Care 
course (BEC) to improve emergency care in low- resource 
settings. A recent intervention in two district hospitals 
in Uganda aimed to improve emergency care provision 
through implementing the BEC course as well as intro-
ducing a triage protocol, two checklist protocols and a 
resuscitation area guidance. Through these interven-
tions, they successfully reduced deaths due to emergen-
cies by 50%.28 Interventions like the BEC would likely 
improve the emergency care in this region substantially, 
particularly in facilities unable to provide basic emer-
gency interventions.

On a larger scale, the limited availability of certain diag-
nostics highlights the need for strong referral networks 
for time- dependent emergencies, such as STEMI (ST- ele-
vation myocardial infarction) and trauma. Development 
of referral networks has been recommended to coordi-
nate care centres and reduce the time to access life- saving 
treatment and have demonstrated improvements in 
mortality as well as timely access to care.29–32 In settings 
such as in our study, where, for example, there is only one 
hospital with a CT scanner, it is imperative that appro-
priate referrals are made to higher level facilities based 
on a predefined network.24 A comprehensive approach 
should be taken when developing these systems of care, 
including development of unified clinical practice guide-
lines, education of clinicians, quality improvement and 
registries.24 31 33

We note several limitations in this study. First, formal 
statistics at several of the hospitals were unavailable and 
many quantitative reports of facility characteristics were 
estimated by survey participants. There was generally no 
record keeping of specific emergency cases or emergency 

surgeries. Only the two hospitals with an emergency 
department maintained these records. Records of outpa-
tient visits were kept in all facilities and emergency cases 
were included in these numbers if they were not admitted. 
If admitted, then they were included in admission records. 
Therefore, in these facilities, interviewees provided esti-
mations of the number of emergency patients. We note 
that some variability in responses may be due to alternate 
interpretations of what constitutes an emergency patient. 
To address this limitation, we attempted to only inter-
view those individuals with first- hand knowledge of the 
emergency unit to ensure the most accurate responses. 
Second, recall bias likely impacted the recollections of 
the interviewees with respect to multiple questions. The 
interviewees were mainly employees with significant 
knowledge of the hospital, such as a medical officer in 
charge. However, in some facilities, the available survey 
respondents were in alternate roles or less experienced, 
which may have biased the answers. When possible, we 
interviewed the most experienced personnel. Third, all 
facilities referred all cases of obstetric or neonatal emer-
gencies to the maternity ward, so these questions were 
overall challenging to answer for most of the participants. 
Most of the emergency surgeries were C- sections and 
these were excluded from the emergency surgery data 
collection. Finally, these results are specific to this region 
and may not be generalisable to other areas of Tanzania 
or to other countries in sub- Saharan Africa given facility- 
specific differences in personnel, training, infrastruc-
ture and treatment protocols. However, our exhaustive 
sampling approach provided representation from all 
levels of hospitals in the region, therefore strengthening 
the study.

CONCLUSION
In this comprehensive assessment of 11 hospitals in 
northern Tanzania, we found the reported overall 
capacity of the region to adequately respond to many 
emergency conditions, although considerable variability 
existed between facilities. Specific to facility character-
istics, all hospitals had the ability to triage patients and 
were open 24 hours a day and 7 days per week. However, 
dedicated space for emergency conditions was highly vari-
able, ranging from no dedicated space, to a hospital bed, 
to a fully dedicated emergency unit. The major shortfalls 
were found in diagnosing and treatment of ACS and 
initial stabilisation manoeuvres in patients with trauma. 
The majority of deficits across the region were related to 
shortages in equipment, specialised personnel and need 
for additional training, similar to other studies in sub- 
Saharan Africa and LMICs. However, we see a marked 
improvement in clinical services, such as facility capacity 
to triage emergency patients, compared with a previous 
in- country assessment performed 8 years ago, indicating 
increased focus and overall progress in the timely recog-
nition of emergency conditions.
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We see a need for stakeholders to address these issues 
and recommend future interventions in all levels of facil-
ities specifically focused on training interventions such 
as the WHO BEC course as well as a focus on cardiovas-
cular disease- specific training such as ECG interpretation. 
Focusing additional resources and equipment for lower 
level facilities may provide the most impact as they typi-
cally are the first to encounter patients and often less 
equipped than higher- level facilities. Finally, the develop-
ment of referral systems of care for time- dependent emer-
gencies as a future step may best use limited resources.
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