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A B S T R A C T

Introduction: The African Federation for Emergency Medicine Trauma Data Project (AFEM-TDP) has created a
protocol for trauma data collection in resource-limited settings using a clinical chart with embedded standar-
dized data points that facilitates a systematic approach to injured patients. We performed a process evaluation of
the protocol’s implementation at Tikur Anbessa Specialized Hospital in Addis Ababa, Ethiopia to provide insights
for adapting the protocol to our setting.
Methods: During the pilot implementation period, the quality of collected data was assessed. Structured key
informant interviews about participant experiences and perceptions of the protocol implementation were then
conducted. Interviews were analysed using a SWOT model.
Results: During pilot data collection, the overall capture rate was 21%. Variables collected with high frequency
included demographics, vital signs and ED diagnosis, while mechanism of injury and ED disposition were often
missed. Key informant interviews identified Strengths, Weaknesses, Opportunities and Threats to the protocol.
Strengths included improved patient care, enhanced training for junior providers and facilitated data collection.
Weaknesses included inadequate supervision and challenges relating to the physical size of the form, which
resulted in missing data. Opportunities included retrospective research and quality improvement work. Threats
included perceived lack of a local champion, poor buy-in from other hospital departments and need for ongoing
financial support.
Conclusion: A mixed methods process evaluation is an invaluable tool when implementing novel data collection
protocols, especially in resource-limited settings. We determined early successes and challenges of the im-
plementation of the AFEM-TDP protocol and generated strategies to adapt the protocol to better suit our setting.
Lessons from this process evaluation may be informative for other researchers designing and implementing
similar data collection protocols.

African relevance

· Injury accounts for a significant portion of the burden of disease in
sub-Saharan Africa.

· Systematically collecting data on injured patients is essential for
surveillance and quality improvement.

· A mixed-methods process evaluation of a trauma data project, as

described here, is crucial during implementation of a novel data
collection protocol and can provide invaluable insights for protocol
improvement.

Introduction

Injury results in five million deaths per year, over a third of which
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could be prevented with improved trauma care in low- and middle-
income countries [1–3]. Trauma registries that compile data about the
demographics, injuries and care of trauma patients have been used
across Africa for injury prevention, quality improvement and research
endeavours [4–7].

Members of the African Federation for Emergency Medicine (AFEM)
developed the AFEM Trauma Data Project (AFEM-TDP) in hopes of
improving both clinical care and trauma research capacity in Africa. It
uses a standardized data collection form that serves as both a clinical
chart for emergency department (ED) trauma patients and a research
instrument. The AFEM-TDP protocol, which defines practices for col-
lecting data with the AFEM-TDP form and entering them into a data-
base, was developed at Muhimbili National Hospital in Tanzania and
has been implemented at hospitals in five countries in sub-Saharan
Africa (SSA) to date.

This study presents a mixed-methods process evaluation of the pilot
implementation of the AFEM-TDP protocol in Ethiopia. The goals of the
study were to identify early successes and challenges of the im-
plementation of the protocol and to develop strategies for site-specific
protocol adaptation.

Methods

Tikur Anbessa Specialized Hospital (TASH) is the quaternary trauma
referral centre in Ethiopia [8]. It is staffed by attending physicians,
residents specializing in emergency medicine (EM) and medical stu-
dents in their last year of undergraduate training, who are called interns
in Ethiopia.

The AFEM-TDP was introduced at TASH by AFEM staff and pilot
data collection using the AFEM-TDP protocol started in June 2014. EM
residents and interns rotating in the TASH ED were tasked with com-
pleting the AFEM-TDP forms. They received an orientation to the pro-
tocol as well as ongoing feedback and reinforcement from attendings
and ED research nurses. The original copies of completed AFEM-TDP
forms were placed in patients’ charts for clinical documentation.
Carbon copies of the forms were collected and digitalized by specially
trained data clerks using Adobe Acrobat forms. Data were compiled and
analysed using Microsoft Excel.

The quantitative component of this evaluation consists of analysis of
the quality of the first two months’ pilot data, quantified by overall
capture rate and form completeness. The qualitative component of the

evaluation consists of a series of structured key informant interviews
with TASH ED staff, conducted four months after pilot implementation
of the protocol. Interviews evaluated participant experiences of the
protocol implementation and addressed data quality issues identified in
the quantitative component of the evaluation. Responses were re-
corded, transcribed and coded in a SWOT framework to address
Strengths, Weakness, Opportunities and Threats of the protocol im-
plementation, which is widely used in health services research to pro-
mote awareness and foster program improvement [9].

The study was reviewed and approved by the institutional review
boards of Addis Ababa University and the University of California San
Francisco.

Results

A total of 174 forms were completed and entered into the AFEM-
TDP database over a two-month period shortly after pilot im-
plementation of the protocol at TASH. Compared with 821 trauma-re-
lated visits recorded in ED clinical logbooks, this yields a 21% overall
capture rate. Among the forms that were filled, completeness varied
widely by variable. The completeness rate was highest for data points
that were recorded at the time of patient arrival, including age (96%),
sex (99%), systolic blood pressure (77%), pulse (86%) and Glasgow
Coma Score (98%). Most patients also had an ED diagnosis documented
(97%). However, injury mechanism (40%) and ED disposition (29%)
were often left blank.

Thirteen respondents were interviewed about their early experi-
ences with the AFEM-TDP including four interns, five EM residents, one
EM attending, two ED nurses and one ED data clerk. The results of these
interviews are summarized in Table 1, with representative quotations
from the interview transcripts.

Regarding its strengths, many respondents believed the AFEM-TDP
protocol helped to improve the quality of patient care by encouraging a
standardized approach to trauma patients and guiding junior providers
through a thorough exam. Multiple trainees remarked that the form
helped them learn how to assess trauma patients. One intern mentioned
that it was especially useful on nights and weekends when many trauma
patients came in and there was less supervision or free time for
teaching. Several respondents saw the AFEM-TDP protocol’s ability to
facilitate data collection as an important asset.

Regarding its weaknesses, several respondents noted that the form,

Table 1
SWOT analysis of interview data about implementation of the AFEM-TDP protocol at Tikur Anbessa Specialized Hospital with representative quotations.

Strengths

1. Improves quality of patient care “It is very helpful—detailed, exhaustive, systematic.”
2. Tool for resident education “When we go to the countryside, we will remember this and use what we learned there.”
3. Tool for data collection “It is useful for many research projects for everyone in the department.”

Weaknesses

2. Not self-explanatory “It was a bit uncomfortable initially since it mostly uses check boxes, and we are used to writing a history note.”
1. Cumbersome size “It’s difficult to read on rounds because it is folded in four—you can’t open it easily.”
3. Often missed at high volume times “When there is a mass casualty we evaluate all of the patients first so when we sit to fill the form it may be 15 patients

that we have seen by then.”

Opportunities

1. Can provide a dataset for retrospective research “With this we can analyze morality, severity, causes, geographical locations of injuries.”
2. Can identify opportunities for quality improvement “It will help us to identify things that we aren’t doing properly. If we can identify our problems, we can fix them.”
3. Can be expanded to other sites “We can replicate it at other hospitals in the region, and when we go to work in the countryside we can use it there, too.”

Threats

1. Lack of a clear local champion “We need commitment from all members of the department, but everyone has other duties and responsibilities.”
2. Poor buy-in from other departments “If consulting residents see nothing in the card except the trauma registry form they will complain and even leave

without seeing the patient.”
3. Need for ongoing funding and support “I have a fear that this will not persist. Who will pay for this in the future?”
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which heavily utilized check boxes, was confusing for junior providers
who did not use similar forms elsewhere and did not always receive
adequate orientation. The size of the form, which was printed on one
40×60 cm sheet, made it cumbersome and difficult to bring to the
bedside. Several respondents suggested that this resulted in patients
being missed, especially when unstable patients or mass casualties ar-
rived. Once folded in quarters and placed in the medical chart, the form
was often overlooked by consultants. Finally, several respondents
thought a single form was insufficient to document all the important
details of an ED stay, which commonly lasts for several days at TASH.

Regarding its opportunities, multiple respondents mentioned the
possibility of using data collected through the protocol for retrospective
research to address patterns of injuries and clinical outcomes of trauma
patients at TASH. Several respondents suggested that data gathered
through the protocol could help to identify patients with poor outcomes
and inform quality improvement projects. Some respondents hoped the
AFEM-TDP protocol would be implemented in other hospitals in
Ethiopia, leading to a fuller picture of the burden of injury nationally.

Regarding threats to the AFEM-TDP protocol, several respondents
felt like the project lacked a clear local champion who was responsible
for overseeing implementation of the protocol. Others mentioned poor
buy-in from consulting surgical services, who discouraged ED staff from
using the AFEM-TDP form or demanded free-form History and Physical
notes in the chart before staffing consults or admitting patients. Finally,
some respondents voiced scepticism about long-term sustainability of
the protocol given its ongoing costs.

Discussion

By using complementary quantitative and qualitative data sets, this
study was able to assess the quality of data collected during pilot im-
plementation of the AFEM-TDP protocol at TASH and to gain insight
into the protocol’s strengths and challenges. A mixed methods approach
can provide more nuanced insights than either methodology could
alone [10]. By conducting a process evaluation early in protocol im-
plementation, we were able to obtain timely feedback and identify
opportunities to adapt the AFEM-TDP protocol for TASH.

The quantitative component of the evaluation demonstrated a
troublingly low overall capture rate, which could result in a distorted
picture of trauma at TASH if not addressed. While demographic data
and triage vital signs were frequently captured, variables relating to
injury mechanism and ED disposition were often missed. These data
points have significance for epidemiologic research and injury pre-
vention efforts.

The qualitative component of the evaluation used a SWOT frame-
work proved to synthesize its results for analysis. Strengths included the
protocol’s potential to improve the quality of patient care, its role in
training junior providers and its ability to facilitate data collection.
Weaknesses included the form’s unfamiliar layout, its large physical
size, and challenges with patients who had prolonged ED stays.
Opportunities included the potential for epidemiologic research and
quality improvement work and the possibility of expanding the protocol
to other sites. Threats included perceived lack of a local champion for
the project, poor buy-in from other departments in the hospital and the
need for ongoing financial support.

Study results and suggestions to adapt the protocol to better suit
TASH were communicated to key stakeholders including the local
trauma registry team and international partners at a meeting convened
for this purpose. Suggestions included changing the layout of the AFEM-
TDP form to improve clarity and strengthening the orientation and
supervision processes. Growth of the EM residency now allows for in-
creased presence of senior providers at triage and more staffing at times
of high trauma volume. These changes may result in higher capture
rates and improved data quality moving forward. A new trauma follow-
up form has also been developed to better capture data about prolonged
ED stays.

While several respondents in this study said they felt using the
AFEM-TDP form helped them to be more thorough in their patient as-
sessment, a study by Laing et al. in South Africa found that a similarly
designed admission form that relied heavily on check boxes did im-
prove the quality of documentation but did not clearly impact the
quality of patient care [11]. An important next step in this project will
address changes in both data quality and patient care over time fol-
lowing the implementation of the AFEM-TDP protocol.

Since the pilot implementation of the AFEM-TDP protocol at TASH,
the project has evolved into a collaboration between AFEM and WHO
that uses a new data form based on the standardized elements of the
WHO Data Set for Injury and linked to the WHO Emergency Care
Registry. Experiences at TASH were incorporated into this process,
amplifying the impact of this study. The preliminary experiences with
the AFEM-TDP at TASH were also pivotal in cultivating support for a
sustainable trauma registry in the Ethiopian Federal Ministry of Health.
A research partnership between academic clinicians and the Ministry of
Health is a powerful strategy to address several of the threats identified
in this study, including poor buy-in from other departments in the
hospital and the need for ongoing financial support.

This study adds to a small but growing body of literature of im-
plementation research to evaluate novel clinical protocols in SSA.
Rujumba et al. used qualitative interviews with health workers to ob-
tain feedback to strengthen a program to prevent mother-to-child HIV
transmission in Uganda [12]. Mash et al. used qualitative interviews
with clinic staff that were analysed using a SWOT framework to eval-
uate the pilot of a diabetic retinopathy screening protocol in South
Africa [13]. Laing et al. used data audits and user satisfaction surveys to
evaluate a hybrid electronic medical record system in South Africa
[14]. Stone and Ndagijimana also used a mixed methods approach,
supplementing pre-/post-intervention quantitative data about disease
rates with qualitative interviews to evaluate the feasibility, accept-
ability and effectiveness of an educational intervention addressing basic
hygiene in Rwanda [15]. While the use of qualitative and mixed
methods process evaluations and SWOT analyses remain rare in SSA,
these studies demonstrate that they can help to ensure that protocol
implementation is effective and well-adapted to local clinical contexts.

Conclusions

Our study highlights the benefits and pitfalls of implementing a new
clinical documentation and data collection protocol at a busy teaching
hospital in SSA. The AFEM-TDP protocol has the potential to be a
powerful tool for improving patient care and collecting data for re-
search and quality improvement. An early process evaluation identified
strengths and challenges of the protocol, and elucidated opportunities
to adapt it to site-specific needs. This evaluation process and the lessons
it generated may be informative for researchers developing and im-
plementing similar data collection protocols.

Dissemination of results

Results this study were shared locally with key stakeholders in a
meeting to discuss modifications to the AFEM-TDP protocol in Ethiopia.
Findings were presented at the World Congress on Disaster and
Emergency Medicine in Cape Town, South Africa in 2015.

Author contribution

Authors contributed as follows to the conception or design of the
work; the acquisition, analysis, or interpretation of data for the work;
and drafting the work or revising it critically for important intellectual
content: AL contributed 50%; AA and TAR each contributed 10%; and
BG, FD, LB, HS, ML and JW each contributed 5%. All authors approved
the version to be published and agreed to be accountable for all aspects
of the work.

A.D. Laytin et al. African Journal of Emergency Medicine 9 (2019) S28–S31

S30



Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgments

This study was supported by NIH Fogarty International Center
(Grant #R25TW009338) under the Global Health Equity Scholars
Consortium. Additional funding was provided by the University of
California Berkeley Center for Global Public Health. The authors
gratefully acknowledge the assistance of Elizabeth Bradley of the Yale
Global Health Leadership Institute in designing the interview tool and
data analysis plan for this study.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.afjem.2019.01.009.

References

[1] Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al. Disability-
adjusted life years (DALYs) for 291 diseases and injuries in 21 regions, 1990–2010:
a systematic analysis for the Global Burden of Disease Study 2010. Lancet
2012;380(9859):2197–223.

[2] Mock C, Joshipura M, Arreola-Risa C, Quansah R. An estimate of the number of lives
that could be saved through improvements in trauma care globally. World J Surg
2012;36(5):959–63.

[3] Juillard CJ, Mock C, Goosen J, Joshipura M, Civil I. Establishing the evidence base
for trauma quality improvement: a collaborative WHO-IATSIC review. World J Surg
2009;33(5):1075–86.

[4] O'Reilly GM, Joshipura M, Cameron PA, Gruen R. Trauma registries in developing
countries: a review of the published experience. Injury 2013;44(6):713–21.

[5] Kobusingye OC, Lett RR. Hospital-based trauma registries in uganda. J Trauma
2000;48(3):498–502.

[6] Juillard CJ, Stevens KA, Monono ME, Mballa GA, Ngamby MK, McGreevy J, et al.
Analysis of prospective trauma registry data in francophone Africa: a pilot study
from cameroon. World J Surg 2014.

[7] Zargaran E, Schuurman N, Nicol AJ, Matzopoulos R, Cinnamon J, Taulu T, et al. The
electronic trauma health record: design and usability of a novel tablet-based tool for
trauma care and injury surveillance in low resource settings. J Am Coll Surg
2014;218(1):41–50.

[8] Azazh A, Teklu S, Woldetsadi A, Seyoum N, Geremew H, Busse H, et al. Emergency
medicine and its development in Ethiopia with emphasis on the role of Addis Ababa
University, School of Medicine, Emergency Medicine Department. Ethiop Med J
2014;Suppl;2:1–12.

[9] Camden C, Swaine B, Tetreault S, Bergeron S. SWOT analysis of a pediatric re-
habilitation programme: a participatory evaluation fostering quality improvement.
Disabil Rehabil 2009;31(16):1373–81.

[10] Curry LA, Nembhard IM, Bradley EH. Qualitative and mixed methods provide un-
ique contributions to outcomes research. Circulation 2009;119(10):1442–52.

[11] Laing GL, Bruce JL, Clarke DL. Tick-box admission forms improve the quality of
documentation of surgical emergencies, but have limited impact on clinical beha-
viour. S Afr J Med 2014;104(6):435–8.

[12] Rujumba J, Tumwine JK, Tylleskär T, Neema S, Heggenhougen HK. Listening to
health workers: lessons from Eastern Uganda for strengthening the programme for
the prevention of mother-to-child transmission of HIV. BMC Health Serv Res
2012;12(3).

[13] Mash B, Powell D, du Plessis F, van Vuuren U, Michalowska M, Levitt N. Screening
for diabetic retinopathy in primary care with a mobile fundal camera-evaluation of
a South African pilot project. S Afr Med J 2007;97(12):1284–8.

[14] Laing GL, Bruce JL, Skinner DL, Allorto NL, Clarke DL, Aldous C. Development,
implementation, and evaluation of a hybrid electronic medical record system spe-
cifically designed for a developing world surgical service. World J Surg
2014;38(6):1388–97.

[15] Stone MA, Ndagijimana H. Educational intervention to reduce disease related to
sub-optimal basic hygiene in Rwanda: initial evaluation and feasibility study. Pilot
Feasibility Stud 2018;4:4.

A.D. Laytin et al. African Journal of Emergency Medicine 9 (2019) S28–S31

S31

https://doi.org/10.1016/j.afjem.2019.01.009
https://doi.org/10.1016/j.afjem.2019.01.009
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0005
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0005
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0005
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0005
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0010
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0010
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0010
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0015
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0015
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0015
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0020
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0020
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0025
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0025
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0030
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0030
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0030
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0035
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0035
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0035
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0035
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0040
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0040
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0040
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0040
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0045
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0045
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0045
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0050
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0050
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0055
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0055
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0055
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0060
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0060
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0060
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0060
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0065
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0065
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0065
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0070
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0070
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0070
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0070
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0075
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0075
http://refhub.elsevier.com/S2211-419X(18)30135-6/h0075

	Mixed methods process evaluation of pilot implementation of the African Federation for Emergency Medicine trauma data project protocol in Ethiopia
	African relevance
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Dissemination of results
	Author contribution
	Conflicts of interest
	Acknowledgments
	Supplementary data
	References




