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Abstract

Introduction Traffic-related injury is a major and increasing cause of global mortality, especially in low- and

middle-income countries (LMICs). However, trauma systems, personnel, resources, and infrastructure are frequently

insufficient to meet the needs of the population in this at-risk population in LMICs. In addition, these resources are

not uniformly distributed, coordinated, nor well described within most countries. Trauma care resources have not

previously been characterized in the Northern Region of Ghana.

Methods We performed uniform site evaluations and interviews at 92 hospitals in Northern Ghana. Trauma sys-

tems, material resources, and human resources were quantified. Equipment was characterized as available in the

Emergency Department (ED), in the hospital only, or unavailable. Hospitals were categorized as primary, district, or

referral.

Results Forty-two primary hospitals, 48 district hospitals, 3 regional hospitals, and 1 teaching hospital were sur-

veyed. Over 95 % of hospitals reported having no training or systems for the care of injured patients. Substantial

clinical equipment deficits were found at most primary hospitals. In over 90 % of these hospitals, the majority of

circulation and monitoring, airway and breathing, and diagnostic imagining resources were not available. Equipment

was also frequently unavailable at district and regional hospitals. When available, these resources were infrequently

present in the ED.

Conclusions Although resources may be unavoidably constrained, there are substantial opportunities to improve the

systematic management of trauma care and improve the education of the medical providers regarding care of injured

patients in the region studied.

Introduction

Every year, more than 5 million people die worldwide as a

consequence of injury. This represents 9.6 % of all deaths.

The death rate from injury is higher than that of HIV/AIDS,

tuberculosis, and malaria combined [1]. From 1990 to

2010, the number of deaths due to injury increased 24 %,

while deaths due to communicable diseases decreased

17 % [1]. Injury from motor vehicle crash (MVC) is the

eighth leading cause of death overall and the most common

cause of death for people aged 15–29. In addition, MVC

poses a disproportionate burden on lower middle-income
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countries (LMICs) [2]. The 2010 World Health Organiza-

tion (WHO) report on violence and injury concludes that,

although prevention must be the ultimate goal, improve-

ments in trauma care can greatly reduce or minimize the

morbidity and mortality due to traffic-related injuries [3].

In a systematic review of trauma system effectiveness in

the United States, Mann et al. found a consistent 15–20 %

reduction in mortality after system implementation [4].

Nathens et al. reported that states with a regional trauma

system have a 9 % lower injury mortality rate than states

without [5]. A study by Husum et al. conducted in Cam-

bodia and Iraq demonstrated that trauma systems can also

significantly affect trauma mortality in low-income coun-

tries [6]. In a review article assessing trauma quality

improvement (QI) programs, Juillard et al. found that 34 of

36 studies reported improvements in trauma care after

development of trauma QI programs and many reported

cost savings from such programs [7].

Previously, Mock et al. [8] published data on trauma

care resources on 14 Ghanaian hospitals and Choo et al. [9]

published data on 16 emergency surgical services, both in

hospitals predominantly in the southern half of Ghana.

However, vast differences exist between the northern,

inland belt of Ghana and the southern region described in

previous studies. These differences stem from geography

(lower rainfall and location remote from major industrial

centers) and other factors related to the region’s history,

leading to significant economic inequality. Despite recent

economic development in Ghana as a whole, average per

capita income in Northern Ghana remains 2–4 times lower

than in other regions in the country. Educational inequality

also persists between the regions, and medical services are

less widely available in the North [10, 11]. The objective of

the present study is to assess the trauma resources of the

health facilities in Northern Ghana. We sought to perform a

systematic, comprehensive assessment of an entire func-

tional section of the country to identify strengths, weak-

nesses, and opportunities for improvement. We anticipated

that there would be substantial material, human resources,

and trauma system needs at multiple levels of patient care.

Materials and methods

A cross-sectional study describing trauma care resources in

the Northern belt of Ghana (Fig. 1) was conducted from

November 2012 to June 2013. A total of 92 health facilities

at four levels—primary, district, regional, and teaching—

were surveyed, covering all government facilities and all

hospitals under the Christian Hospital Association of

Ghana (CHAG) in the Brong-Ahafo, Upper East, Upper

West, and Northern Regions. Additionally, two district

hospitals in Tepa and Ejura of the Ashanti region were

assessed because they frequently accept referrals from

hospitals in the Brong-Ahafo region. Purely private hos-

pitals and clinics such as the Ghana Community-based

Health Planning and Services (CHPS) were excluded from

the study. Purely private hospitals were excluded because

they generally function independently; this study sought to

understand the resources and capabilities of the govern-

ment health system, which seeks to meet the needs of all

Ghanaians. The CHPS clinics were excluded because of

their remote location and their function as primary care

clinics as opposed to hospital services. Ethical clearance

was obtained from the Navrongo Health Research Centre

Internal Review Board.

Data collection

Data were collected using a questionnaire and checklist to

assess equipment needs based on modified WHO Guide-

lines for Essential Trauma Care [12]. Modifications of the

original WHO guidelines included grouping common

equipment and excluded diagnostic equipment deemed less

Fig. 1 Map of Northern Ghana study area
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essential in the care for the injured in the region. The

modified checklist categorized equipment based on whe-

ther it was immediately available in the Emergency

Department (ED), available in the hospital, or unavailable.

If equipment was present but not functioning, or not

available in all required sizes, we classified it as

unavailable.

Each assessment visit included personal interviews with

the local health personnel of the facility, including medical

superintendents, physicians, medical assistants, nurses,

directors of nursing, and administrators. Oral consent was

obtained from the individuals prior to each interview.

Specifically, hospital administrators were asked to provide

information about staffing of each facility as well as

information regarding injury-related education and trauma

systems. Clinicians were interviewed using the modified

WHO Guidelines for Essential Trauma Care list and were

asked to comment on availability and location of each item

on the list. The assessment included also an on-site phys-

ical inspection of EDs and medical departments in the

presence of the most senior clinician familiar with these

areas. The checklist and standardized interviews were used

to avoid interviewer bias, and the checklist was not pro-

vided in advance to avoid any pre-trial bias.

Data analysis

Simple descriptive statistics were generated to describe

resource availability. Formal hypothesis testing was not

performed, given that the purpose of the current study was

to establish resource availability. Throughout the study, the

Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) guidelines were incorporated

[13].

Results

Human resource capabilities of medical providers

At the primary health level (42 hospitals), 10 physicians, 3

specialists, 3 nurse anesthetists, and 39 medical assistants

(MAs) provide all medical coverage. Although 3 nurse

anesthetists are available, there are no surgeons, anesthe-

siologists, or emergency medicine specialists at the primary

level. At the district level (48 hospitals), 143 doctors, 3

specialists, 1 surgeon, 75 nurse anesthetists, 1 anesthesi-

ologist, and 139 MAs provide all medical coverage. There

are no emergency medicine-trained specialists or radiolo-

gists at the district hospitals. At the referral hospital level

(3 regional and 1 teaching hospital), there are 10 surgeons,

35 specialists, 120 doctors (medical officers), 25 MAs, 1

emergency medicine specialist, 3 anesthesiologists, 27

nurse anesthetists, and 1 radiologist (Table 1).

Systems and administrative functions of trauma

care

Table 2 lists the current policies, systems, and adminis-

trative functions of trauma present at the surveyed hospi-

tals. None of the hospitals surveyed maintain a trauma care

oversight committee. Fewer than 5 % of hospitals maintain

any administrative or educational processes necessary for

systemized trauma care, nor ongoing quality assurance

processes.

Physical/equipment resources

The physical resources and equipment for initial resusci-

tation and care of trauma victims at all levels are sum-

marized in Table 3. With the exception of airway suction

devices, intravenous access equipment, and crystalloid for

volume resuscitation, the overwhelming majority of pri-

mary hospitals lack the basic resources to care for trauma

patients. Those resources that are present are usually

Table 1 Hospital personnel at government hospitals in the Northern

Belt of Ghana (number per facility level)

Facility level

Primary

(n = 42)

District

(n = 48)

Referral

(n = 4)a

Medical assistants 39 139 25

Nurse anesthetists 3 75 27

Physicians 10 143 120

Surgeons 0 1 10

Anesthesiologists 0 1 3

a Referral facility—teaching hospitals (n = 1) ? regional hospitals

(n = 3)

Table 2 Training and trauma systems

Does the hospital have No Yes

Local trauma guidelines 90 (96 %) 4 (4 %)

Injury manual checklist 93 (99 %) 1 (1 %)

Trauma committee 94 (100 %) 0

Local trauma registry 93 (99 %) 1 (1 %)

System for trauma audit 93 (99 %) 1 (1 %)

Plan for trauma education 93 (99 %) 1 (1 %)

Trauma simulation 92 (98 %) 2 (2 %)

Posters in trauma room 92 (98 %) 2 (2 %)

Defined trauma team 93 (99 %) 1 (2 %)

2424 World J Surg (2015) 39:2422–2427
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sequestered within the hospital itself and not readily

available in the ED or Casualty area where the patients

initially present.

At the district and referral hospitals, more resources are

routinely available. In addition to the resources listed in

Table 3, pressure bags for infusion were present in 13

facilities (7 restricted to the hospital) and infusion pumps

were available in only 7 hospitals (6 of which restricted use

to the hospital setting). Cardiac monitoring, aside from

manual assessment, was severely limited in all settings

with only two EDs having access to pulse oximetry (both at

the referral/teaching level).

Discussion

This study of the trauma care capabilities of health facili-

ties in the Northern Ghana (Brong-Ahafo, Northern, Upper

East and Upper West regions) identified substantial

opportunities for resource allocation and trauma system

development at all levels of care. An integrated trauma care

system with clinical and administrative oversight is almost

non-existent within the region. Critical airway and

breathing equipment is lacking in most regional hospitals

and rarely available in the EDs at all levels. Ventilators are

not available in the ED at any hospital and are only present

in the operating theaters (district and referral hospitals) or

intensive care unit (referral hospitals).

Likewise, there were shortages of monitoring equipment

at all levels. Pulse oximetry monitors were present in the

EDs in all the referral hospitals, but actually functional in

only one facility. These findings are similar to previous

studies from South America, Africa, and Asia, [8, 14–16]

suggesting that opportunities to learn and improve from

previous experience have not been acted upon or have

failed ongoing maintenance. Although availability of most

equipment increased from primary to district, regional, and

teaching hospital, it is notable that, even in teaching hos-

pitals, essential equipment is not available in the ED where

an injured patient would first be seen. This finding repre-

sents an opportunity to improve care, as some of the

equipment present in the hospital could be reallocated to

the ED where it could be used for the initial care of these

patients.

Health care worker training and continuing education

have been found to improve trauma outcomes [17]. Many

studies from other LMICs indicate that trauma training

programs reduce mortality [6, 18, 19]. An intervention such

as providing an Advanced Trauma Life Support (ATLS)

course demonstrated similar improvements [20]. Primary

and district-level health care facilities in the northern belt

of Ghana are frequently managed by medical officers and

medical school graduates without additional specialty

training, who have limited training in trauma resuscitation

and management. Medical assistants, who may not have

received any amount of training in trauma care, also pro-

vide substantial amounts of patient care at the regional and

district levels [21]. Exacerbating these deficiencies, the

nearest referral hospital is often a long distance away, and

with limited available ambulance transport, the lack of

required trauma care education for these providers is highly

detrimental to patient outcomes. At this time, there are no

trauma care education requirements, even though severe

trauma is quite common and the nearest referral hospital is

a far distance away [22].

Although there is an established nomenclature for hos-

pitals and health centers (primary, district, and referral

centers), this does not necessarily reflect the trauma

capacities of each hospital. In addition, available resources

and care capacity are not uniformly understood between

facilities and not universally discussed regarding patient

care referral decisions. South Africa recently published a

new set of classification criteria modeled off the WHO

Essential Trauma Care guidelines; ranging from a Level I

to Level IV (major trauma center, urban trauma center, and

primary healthcare center) [23]. Establishing a similar basis

for classification (and the personnel and consumable

resources needed for such determination) would represent a

substantial step forward in the integrated trauma care

process and likely impact outcomes.

Such criteria can also provide a standard for each hos-

pital’s ongoing maintenance respective to their level of

designation. However, using these criteria, most of the

hospitals and health centers in this study would not qualify

as a trauma center regardless of level. The Tamale

Teaching Hospital, the hospital with greatest trauma

capacity in our study area, would qualify as a Level III

trauma center (meant for community hospitals) with only a

few other facilities that would qualify as a Level IV (meant

for primary health centers) center. Therefore, given the

relative designation failure under these criteria, consider-

ation should be given to develop a further modified set of

criteria using the current functional state of trauma care

capacity—while concurrently identifying a stepwise

development strategy for each site to reach its appropriate

level of designation. As the trauma care capacities are

improved, this set of criteria should be refined intermit-

tently until it matches appropriate LMIC international

standards—an approach that would be easily generalizable

for other settings.

Once the trauma levels have been established, public

health officials should work with individual hospital

administrators to determine staffing, resource, and trauma

system management plans based on case type, severity,

patient status, and the availability of trauma-capable

referral centers. System-based protocols can then be

established that can guide each hospital and emergency

2426 World J Surg (2015) 39:2422–2427
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first responders in terms of which injuries to treat locally

versus transfer to regional hospitals if resources are avail-

able. In addition, concurrent development of post trauma

management resources, including physiotherapy, rehabili-

tation, prosthetics, and psychology, should be considered

[24].

Limitations

This study is based on a 94-site-specific trauma system

resource assessment. While it identified the current avail-

able resources and providers, it may well underestimate the

need, as information on the number and severity of trauma

presentations is uncertain. In addition, in the absence of a

robust prehospital trauma system, including layperson first-

responder training programs [25] and interfacility transfer

processes, the overall impact may not be initially realized

as many patients may never survive to present to or be

transferred from these facilities. This study also does not

take into account the infrastructural limitations at and

between each site.

Conclusion

Although resources may be unavoidably constrained, there

are substantial opportunities to improve the systematic

management of trauma care and improve the education of

the medical providers in the region studied and in all

LMICs. It is time to use existing knowledge to bridge the

trauma care gaps and garner support of the international

community through educational collaboration, system

development guidance, and further research.

References

1. Lozano R, Naghavi M, Foreman K et al (2012) Global and

regional mortality from 235 causes of death for 20 age groups in

1990 and 2010: a systematic analysis for the Global Burden of

Disease Study 2010. Lancet 380(9859):2095–2128

2. Global status report on road safety 2013: Supporting a decade of

action. [Internet]. World Health Organization; 2013 [cited 23

June 2013]. www.who.int/violence_injury_prevention/road_safety_

status

3. Injuries and violence: the facts. www.who.int/violence_injury_

prevention (2010). World Health Organization. Accessed 23 June

2013

4. Mann NC, Mullins RJ, MacKenzie EJ et al (1999) Systematic

review of published evidence regarding trauma system effec-

tiveness. J Trauma 47(3 Suppl):S25–S33

5. Nathens AB, Jurkovich GJ, Rivara FP et al (2000) Effectiveness

of state trauma systems in reducing injury-related mortality: a

national evaluation. J Trauma 48(1):25–30

6. Husum H, Gilbert M, Wisborg T et al (2003) Rural prehospital

trauma systems improve trauma outcome in low-income coun-

tries: a prospective study from North Iraq and Cambodia.

J Trauma 54(6):1188–1196

7. Juillard CJ, Mock C, Goosen J et al (2009) Establishing the

evidence base for trauma quality improvement: a collaborative

WHO-IATSIC review. World J Surg 33(5):1075–1086. doi:10.

1007/s00268-009-9959-8

8. Mock C, Nguyen S, Quansah R et al (2006) Evaluation of Trauma

Care capabilities in four countries using the WHO-IATSIC

Guidelines for Essential Trauma Care. World J Surg 30(6):

946–956. doi:10.1007/s00268-005-0768-4

9. Choo S, Papandria D, Goldstein SD et al (2013) Quality

improvement activities for surgical services at district hospitals in

developing countries and perceived barriers to quality improve-

ment: findings from Ghana and the scientific literature. World J

Surg 37(11):2512–2519. doi:10.1007/s00268-013-2169-4

10. Tackling Poverty in Northern Ghana [Internet]. Washington, DC:

World Bank; 2011 [cited 2015 Mar 18]. http://documents.world

bank.org/curated/en/2011/03/14238095/tackling-poverty-north

ern-ghana

11. Bridging the North South Divide in Ghana [Internet]. Washing-

ton, DC: World Bank, 2004 [cited 2015 Mar 18]. https://open

knowledge.worldbank.org/handle/10986/9053

12. Mock C, Lormand J, Goosen J et al (2004) Guidelines for

essential trauma care. World Health Organization, Geneva

13. von Elm E, Altman D, Egger M et al (2007) The Strengthening

the Reporting of Observational Studies in Epidemiology

(STROBE) Statement: guidelines for reporting observational

studies. Bull World Health Organ 85:867–872

14. Aboutanos MB, Mora F, Rodas E et al (2010) Ratification of

IATSIC/WHO’s guidelines for essential trauma care assessment

in the South American region. World J Surg 34(11):2735–2744.

doi:10.1007/s00268-010-0716-9

15. Tachfouti N, Bhatti JA, Nejjari C et al (2011) Emergency trauma

care for severe injuries in a Moroccan region: conformance to

French and World Health Organization standards. J Healthc Qual

33(1):30–38

16. Nakahara S, Saint S, Sann S et al (2009) Evaluation of trauma care

resources in health centers and referral hospitals in Cambodia.

World J Surg 33(4):874–885. doi:10.1007/s00268-008-9900-6

17. Mock C, Kobusingye O, Joshipura M et al (2005) Strengthening

trauma and critical care globally. Curr Opin Crit Care 11(6):

568–575

18. Ali J, Adam RU, Gana TJ et al (1997) Trauma patient outcome

after the Prehospital Trauma Life Support program. J Trauma

42(6):1018–1021

19. Arreola-Risa C, Mock CN, Lojero-Wheatly L et al (2000) Low-

cost improvements in prehospital trauma care in a Latin Ameri-

can city. J Trauma 48(1):119–124

20. Ali J, Adam R, Butler AK et al (1993) Trauma outcome improves

following the advanced trauma life support program in a devel-

oping country. J Trauma 34(6):890–898

21. Choo S, Perry H, Hesse AA et al (2011) Surgical training and

experience of medical officers in Ghana’s district hospitals. Acad

Med 86(4):529–533

22. Hanche-Olsen TP, Alemu L, Viste A et al (2012) Trauma care in

Africa: a status report from Botswana, guided by the World Health

Organization’s ‘‘Guidelines for Essential Trauma Care’’. World J

Surg 36(10):2371–2383. doi:10.1007/s00268-012-1659-0

23. Hardcastle TC, Steyn E, Boffard K et al (2011) Guideline for the

assessment of trauma centres for South Africa. S Afr Med J

101(3):189–194

24. Wisborg T, Montshiwa TR, Mock C (2011) Trauma research in

low- and middle-income countries is urgently needed to

strengthen the chain of survival. Scand J Trauma Resusc Emerg

Med 19:62

25. Callese TE, Richards CT, Shaw P et al (2014) Layperson trauma

training in low- and middle-income countries: a review. J Surg

Res 190(1):104–110

World J Surg (2015) 39:2422–2427 2427

123

http://www.who.int/violence_injury_prevention/road_safety_status
http://www.who.int/violence_injury_prevention/road_safety_status
http://www.who.int/violence_injury_prevention
http://www.who.int/violence_injury_prevention
http://dx.doi.org/10.1007/s00268-009-9959-8
http://dx.doi.org/10.1007/s00268-009-9959-8
http://dx.doi.org/10.1007/s00268-005-0768-4
http://dx.doi.org/10.1007/s00268-013-2169-4
http://documents.worldbank.org/curated/en/2011/03/14238095/tackling-poverty-northern-ghana
http://documents.worldbank.org/curated/en/2011/03/14238095/tackling-poverty-northern-ghana
http://documents.worldbank.org/curated/en/2011/03/14238095/tackling-poverty-northern-ghana
https://openknowledge.worldbank.org/handle/10986/9053
https://openknowledge.worldbank.org/handle/10986/9053
http://dx.doi.org/10.1007/s00268-010-0716-9
http://dx.doi.org/10.1007/s00268-008-9900-6
http://dx.doi.org/10.1007/s00268-012-1659-0

	Assessing Trauma Care Capabilities of the Health Centers in Northern Ghana
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Data collection
	Data analysis

	Results
	Human resource capabilities of medical providers
	Systems and administrative functions of trauma care
	Physical/equipment resources
	Discussion
	Limitations
	Conclusion

	References




