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Title:
Assessing barriers to quality trauma care in low and middle-income countries: a Delphi study
Abstract:
Background:
Most deaths from injury occur in Low and Middle Income Countries (LMICs) with one third
potentially avoidable with better health system access. This study aimed to establish
consensus on the most important barriers, within a Three Delays framework, to accessing
injury care in LMICs that should be considered when evaluating a health system.
Methods:
A three round electronic Delphi study was conducted with experts in LMIC health systems or
injury care. In round one, participants proposed important barriers. These were synthesized
into a three delays framework. In round 2 participants scored four components for each
barrier. Components measured whether barriers were feasible to assess, likely to delay care
for a significant proportion of injured persons, likely to cause avoidable death or disability, and
potentially readily changed to improve care. In round 3 participants re-scored each barrier
following review of feedback from round 2. Consensus was defined for each component as
≥70% agreement or disagreement.
Results:
There were 37 eligible responses in round 1, 30 in round 2, and 27 in round 3, with 21
countries represented in all rounds. Of the twenty conceptual barriers identified, consensus
was reached on all four components for 11 barriers. This included 2 barriers to seeking care,
5 barriers to reaching care and 4 barriers to receiving care. The ability to modify a barrier
most frequently failed to achieve consensus.
Conclusion:
11 barriers were agreed to be feasible to assess, delay care for many, cause avoidable death
or disability, and be readily modifiable. We recommend these barriers are considered in
assessments of LMIC trauma systems.

Keywords: Delphi, Injury, Trauma, Health System, Developing Countries, Access to Care.
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Introduction:
Trauma represents a major global health problem with injuries accounting for more deaths
than TB, malaria and HIV combined, with 90% occurring in Low and Middle Income Countries
(LMICs) 1. Economic growth in LMICs is associated with a rapidly growing trauma burden;
with projections that Road Traffic Collisions will be the third leading cause of death globally by
2030 2. Non-fatal injuries are also common, with 1 billion people sustaining an injury in 2013
warranting health care 3. If survival rates following injury in LMICs were improved to rates
seen in High Income Countries (HICs), one third of global trauma deaths could be avoided 4,
a strong argument for research and investment in health systems caring for injured patients.
Considering and developing the whole system of trauma care from injury to rehabilitation has
resulted in improvements in trauma care outcomes in HIC settings, particularly amongst the
most severely injured 5-7. Good trauma care reflects wider emergency heath system
performance 8, 9. The Lancet Global Health Commission on High Quality Health Systems
highlights the disparity between the global injury burden and the limited available data on care
quality provided by health systems. Better assessment of such care is a stated research
priority 9.
Whilst a universal framework for understanding access to complex healthcare systems, such
as for trauma care, may not exist, the choice of framework should fit a purpose 10. The Three
Delays model was developed to evaluate barriers to care causing delays driving maternal
mortality in LMICs 11. Widely adopted in maternal, neonatal and child health12-16, this model
has been proposed for evaluating emergency healthcare systems more generally including
trauma 17. It considers barriers resulting in delays seeking care (Delay 1), reaching care
(Delay 2) and receiving appropriate care (Delay 3) 11. The WHO Emergency Care Systems
framework describes important functions of an effective emergency health system response
18

. It has a comparable tripartite structure, of scene, transport and facility. However, by

explicitly considering barriers to care access, rather than care provided, the Three Delays
framework encourages a broader conceptualisation of health systems and the problem of non
or delayed access to formal health services.
Multiple wide-ranging barriers to emergency care exist in LMICs including: ethnic, cultural,
transport related, financial and barriers related to availability of physical, consumable and
human resources 19, 20. However, prioritising the most important barriers to assess informs
health system assessment development. The aim of this study was to develop expert
consensus on barriers to care, which are important to assess in order to effectively evaluate
an LMIC trauma care health system.
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Material and Methods:
A three round electronic modified Delphi study was conducted between November 2018 and
February 2019. The Delphi technique has been widely adopted since its inception by the
RAND Corporation, and has been used to study a variety of subjects across healthcare
research 21-27. Delphi studies evaluate the views of experts in a given field to measure or
establish any consensus of opinion, often employed when little research exists or in areas of
controversy or debate 28. Although modifications exist, defining features of a Delphi study
include: anonymity of participant responses; the use of multiple rounds or iterations; and the
opportunity for participants to reflect on feedback and change their views if they wish 29, 30.
Participant Identification
Individuals with a holistic health systems overview of barriers to accessing trauma care were
invited to contribute. Participants were required to have at least six months clinical experience
treating injured patients in LMICs in the preceding two years, or two or more publications on
LMIC health systems research or trauma research in the preceding two years.
Experts from geographically and economically diverse settings were approached to ensure
generalisability across LMIC contexts. Participants were identified through international injury
care and health system research organisations including; Health Systems Global network, the
Primary Trauma Care network, the College of Surgeons of East, Central and Southern Africa
(COSECSA), the GlobalSurg Collaborative and other personal contacts. Potential participants
were informed of the study through both direct face-to-face and email communication and via
electronic advertisement. The electronic Delphi method was considered suitable as it enables
drawing upon a geographically disparate group for whom it would be logistically difficult to
bring together for in person group discussions.
Round 1
During round 1, participants were asked to propose barriers that they judged important to
assess when evaluating a trauma care health system in an LMIC. Participants were asked to
propose barriers for each Delay category, as well as an unassigned “other” category, and to
provide free text explanation. Two authors (JW and DN) independently reviewed and
synthesized the responses into distinct conceptual barriers within each Delay. Barriers were
assigned to each of the Three Delays and any disagreements between authors were
discussed until an agreement was reached.
Round 2
During round 2, barriers proposed during round one were presented to participants within a
Three Delays theoretical framework. Participants were asked to indicate agreement on a 5
point Likert scale (strongly agree, agree, neither agree nor disagree, disagree or strongly
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disagree) as to whether each barrier was; easy to assess (feasible), likely to delay care for a
significant proportion of injured persons (large scale), likely to cause avoidable death or
disability for affected injured persons (high impact), or readily changed to improve care for
injured patients (modifiable). No barriers were removed between rounds 2 and 3.
Round 3
During round 3, the results of consensus with these four components for each barrier from
round 2 were summarized and presented. This was to allow participant reflection on others’
results before repeating the same scoring process as round two. Space was provided for
optional free text to justify responses.
Primary Outcome
The a priori primary outcome was the proportion of participants strongly agreeing or agreeing
with each barrier’s four components (feasible, large scale, high impact, modifiable).
Consensus agreement was defined as ≥70% participants strongly agreeing or agreeing,
whilst consensus disagreement was defined as ≥70% participants strongly disagreeing or
disagreeing. The number of components achieving consensus for each barrier was
calculated.
Secondary Outcome
To allow further comparison and differentiation between each barrier, each of the 5 points on
the Likert scale were also assigned a score from 2 to -2. Strongly agree scored 2, agree
scored 1, neither agree nor disagree scored 0, disagree scored -1 and strongly disagree
scored -2. For each barrier, for each individual participant, the total score for all four
components for that barrier was calculated, this was summed for all participants and the total
divided by the number of participants to create an average score per barrier (figure 1).
Study Conduct
Each Delphi round lasted 2 weeks with participants receiving email reminders at day 6 and
12. The authors and three additional individuals not involved with the study piloted each
round to ensure clarity and comprehension. The study was conducted using REDCap
electronic survey tool 31. The study was conducted in English. The UK Ministry of Defence
Ethics Subcommittee regarded that, as a Delphi study of colleague opinions, formal ethics
review was not required.
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Results:
Participants
Forty-nine participants expressed interest in the study and were invited into round 1. There
were 37 eligible responses to round 1, 30 to round 2 and 27 to round 3 (figure 2). 8 round 1
participants had responded to direct invitation, whilst 29 participants had responded to a
request through a professional network. This fell to 5 and 22 respectively by round 3. Experts
from 24 different countries participated in round 1, with 22 and 21 different countries
represented by rounds 2 and 3 respectively (table 1). Round 3 participants had experience
working across 5 low-income, 5 lower middle-income, 6 upper middle–income and 5 highincome countries. The participants were predominantly male (25/27 in round 3), from urban
settings (22/27 in round 3) and reported expertise in both clinical and research eligibility
criteria (12/27 in round 3). 11/27 reported clinical expertise only and 4/27 research expertise
only (table 2). Between the rounds the balance between work settings, gender and area of
expertise remained similar, although all participants from low and high income countries
completed all three rounds (table 2).
Round 1
Twenty conceptual barriers were identified. As an illustration of the process, when proposing
barriers to seeking care, three participants presented comments related to health insurance;
“Absence of health insurance”, “Lack of health insurance”, “Type of payment for medical care:
national insurances, out-of-pocket payment, private insurances”. Eleven participants provided
responses considered to be referring to the cost of care and a further two related to the cost
of transport. Following discussion these were subsumed into the overarching barrier “Cost The financial costs associated with seeking care are too great”. Resultant barriers are
detailed in table 3. In many cases the barriers represent broad categories. For example the
conceptual barrier “Staff”, within Delay 3, incorporates staff availability, training and
motivation. Similarly the conceptual barrier “Roads” within Delay 2 incorporates reliability,
congestion and prioritization of emergency vehicles.
Round 2
No consensus of disagreement was achieved for any component of any barrier. Overall, 7 of
20 barriers achieved consensus (>70%) agreement across all 4 components (table 4).
Round 3
Following completion of round 3, no consensus of disagreement was achieved for any barrier
component. Consensus agreement had been reached for all 4 components in 11 of 20
barriers (table 4). Only 2 of 7 barriers from Delay 1 achieved consensus agreement for all
components, compared to 5 of 6 from Delay 2 and 4 of 7 from Delay 3. For barriers with fewer
than 4 components achieving consensus agreement, the “modifiable” component consistently
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failed to achieve consensus agreement (table 5). The 8 barriers with the highest average
score were all from Delays 2 and 3, with “communication”, “staff” and “transport” (table 4).
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Discussion:
This study identified 20 distinct barriers potentially delaying care following injury in LMICs.
Categorised within a Three Delays framework, expert participants reached consensus of
agreement that 11 barriers were easy to assess, likely to delay care for a significant
proportion of injured persons, likely to cause avoidable death or disability for affected injured
persons, and could potentially be readily changed to improve care for injured patients. This
provides support for their use in the evaluation of LMIC trauma systems.
The 9 of 20 barriers not achieving consensus agreement for all components were not
considered modifiable. “Capacity”, “roads” and “perceived physical access”, were otherwise
high impact, large scale and feasible to assess. ”Delayed discovery” was considered both
high impact and large scale but neither modifiable nor feasible to assess. A related free text
explanation that this was “very complex” and involved “social cultural factors”. Study
participants may feel that they lack agency to change these barriers compared to policy
makers in positions of authority.
Delay 1 had fewest barriers achieving consensus. The dominance of facility-based
participants could explain an emphasis towards facility barriers. Edem et al found that
although delay 3 contributed to 59% of avoidable trauma deaths, the contribution of delay 1 to
avoidable mortality was substantial at 18% 32. In our study, “traditional healers”, “cultural
norms” and “healthcare literacy” were not considered large scale or high impact. Up to 1/3 of
patients in some low-income settings have been found to seek traditional healers prior to
death from surgical conditions, including injury 33. And some prefer traditional healers even
with proven fractures 34. This is likely culturally context specific as traditional healers are
sought more commonly in some countries 33. Other community-based studies assessing
population understanding of barriers to emergency and trauma care have also proposed
health seeking behaviour and perception of costs of care as barriers to seeking care 35-38
5 of 6 Delay 2 barriers achieved consensus agreement across all components, consistent
with very high pre-hospital traumatic death rates (up to 80%) in some LMICs 4, 39. A lack of
timely affordable emergency transport following trauma achieved the third highest average
score; this barrier could be broken down into several components which this Delphi didn’t
address, but others have focused on. For example, in a study in Malawi, the lack of effective
pre-hospital communication, coordination mechanisms and ambulance transport were all
highlighted as priority challenges with feasible solutions 40. Although a human and physical
resource challenge, improvements in formal pre-hospital trauma care in LMICs have been
shown to reduce mortality, with an enhanced effect in rural environments 41. Similarly studies
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in LMICs of attempts to train bystanders in first aid following trauma, although low in quality,
report improved knowledge and skills, with mortality reduction in some cases42.
4 of 7 Delay 3 barriers achieved consensus, however “payment”, “patient cooperation” and,
“capacity” failed to achieve consensus. The barrier “payment” focused on timely payment for
care, referring to patients who have already sought and reached care. This contrasts with
“costs” within delay 1, (the real or perceived costs of seeking care) and “transport” including
associated expenditure. This suggests participants believed that if costs have not prevented
seeking or reaching care, they are unlikely to inhibit receiving care once at a facility.
Understanding the role of financial resource in accessing injury care may benefit from
community-based enquiry.
Much literature on LMIC trauma care focuses on facility care. Staff availability and training is
frequently reported as deficient 43-47. Equipment and supplies essential for trauma care
delivery, are commonly reported as inadequate 43-47. Attempts to evaluate injury care process
quality have identified deviations from best practice possibly contributing to avoidable death
48, 49

.

Other studies have categorised the barriers to trauma care, however, few have considered all
barriers to healthcare access from the point of injury occurring to receipt of high quality care,
or attempted to prioritise these. One review of barriers to pre-hospital emergency care
highlighted 6 categories (Transport, Equipment, Personnel, Community/Culture, Infrastructure
and Communication/Coordination) with less than 20% of articles discussing more than 4 of
these 20. Another described barriers as: financial and non-financial; religious and cultural
beliefs; geographical access; transportation; health care worker and patient interface;
physical and human resource deficiency; and organisational deficiency 19.
Although we approached a wide and diverse network of potential participants, those that
responded were predominantly urban facility-based males. This likely, influenced the
importance given to Delays 2 and 3 over Delay 1. However, that 27 participants completed 3
rounds represents acceptable levels of drop out and sufficient expertise for developing
informative consensus opinions 23. The observed gender imbalance may partly reflect the
male dominance in specialties such as surgery seen in high and low income settings50, 51.
Focusing on LMICs limits opportunity to learn from HIC systems, but was justified given the
scale of injury burden in these settings and to provide clear focus for the Delphi study. The
slight dominance of participant African experience (9 of 21) may have resulted in bias towards
issues pertinent to that continent where, for example, staff workforce density is particularly
low 52, 53. It is possible that in other settings such as Asia or South America barriers relating to
Delay 1 may have been more prevalent. Ideas and insights from participants from more
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diverse clinical settings, including non-trauma emergency care and primary care, may have
influenced the study results. Nevertheless, we think that the participant balance of research
and injury care provision experience, provided a suitable breadth of opinion. The study was
conducted in English limiting participation from non-Anglophone countries and lacked an
overt patient voice that may also have offered a different perspective on barriers to care.
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Conclusion:
This study has enabled presentation of barriers to access of trauma care using a three delays
framework, enabling deficiencies in access to be conceptualized from the point of injury
occurring to the receipt of quality care in a facility. Additionally experts have prioritized which
should be assessed as part of health system strengthening based upon a whether the
barriers were considered feasible to assess, impacting many people, causing avoidable
mortality and morbidity, and potentially amenable to change. This study therefore provides
valuable guidance to researchers and practitioners wishing to evaluate and strengthen injury
care health systems in LMIC settings.
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Table 1 Participant country of work by round (2 participants reported working in more than one
country)
Country of Work (Income
Round 1 Round 2 Round 3
Classification)
Burundi (Low)

1

1

1

Egypt (Low Mid)

1

1

1

Ethiopia (Low)

1

1

1

Ghana (Low Mid)

2

1

1

Greece (High)

1

1

1

Guatemala (Up Mid)

1

0

0

Italy (High)

3

3

3

Kenya (Low Mid)

2

2

1

Malaysia (Up Mid)

1

1

1

Namibia (Up Mid)

2

2

2

Nigeria (Low Mid)

2

0

0

Pakistan (Low Mid)

2

2

2

Palestine (Low Mid)

2

1

1

Romania (Up Mid)

3

3

3

Russia (Up Mid)

1

1

1

Rwanda (Low)

1

1

1

S. Africa (Up Mid)

4

2

0

Tanzania (Low)

1

1

1

The Netherlands (High)

1

1

1

Turkey (Up Mid)

2

2

2

Uganda (Low)

2

2

2

United Kingdom (High)

1

1

1

USA (High)

2

2

2

Venezuela (Up Mid)

1

1

1

1

Table 2 Participant work setting, gender, expertise and country of work income classification
through each Delphi round
Round 1
Round 2
Round 3
Work Setting:
Rural
8
5
5
Urban
29
25
22
Gender:
Female
3
2
2
Male
34
28
25
Area of Expertise:
Clinical
13
12
11
Research
5
4
4
Both
19
14
12
Country of Work by World Bank Income Classification (2 participants reported working in more than
one country)
Low
6
6
6
Lower Middle
11
6
6
Upper Middle
15
12
10
High
8
8
8

2

Table 3 Round 1 results: the conceptual barriers to injury care in LMICs identified by Delphi
participants.
Delay 1 – Seeking Care

Delay 2 – Reaching Care

Delay 3 – Receiving Care

COST - The financial costs
associated with seeking care
are too great

COMMUNICATION - There is a
lack of accessible emergency
assistance communication
mechanism (e.g. emergency call
centre)
TRANSPORT - There is a lack of
timely affordable emergency
transport (formal or informal)

STAFF - In regards to staffing,
there is a lack of reliably available,
suitably trained and motivated
clinical staff

PRE-HOSPITAL CARE - There is
a lack of timely available pre
hospital emergency care (formal
or informal/bystander)

PHYSICAL RESOURCES - There
is a lack of reliably available
necessary physical resources (e.g.
infrastructure, equipment and
consumable material)
PATIENT COOPERATION There is a lack of patient and
family cooperation with care
processes

PERCEIVED PHYSICAL
ACCESS - People perceive
that care is too difficult to
physically access
PERCEIVED CARE QUALITY
- People perceive that
available facility care is poor
quality
DELAYED DISCOVERY There are delays in
discovering injured people,
including because of
intoxication
TRADITIONAL HEALERS People prefer traditional
healers
HEALTHCARE LITERACYPeople don’t understand
about health and available
healthcare
CULTURAL NORMS - Normal
cultural behaviours delay
seeking care such as gender
roles, family responsibilities
and requiring someone else’s
permission to seek care

DISTANCE - There is a large
physical distance from place of
injury to an appropriate
healthcare facility
COORDINATION - There is a
lack of emergency care service
coordination, including bypassing
unsuitable facilities or transferring
between facilities
ROADS - There is a lack of
reliable uncongested roads with
priority for emergency vehicles

SPECIALISTS - There is a lack of
reliable timely access to specialist
injury care services

QUALITY PROCESSES - There is
a lack of good quality, consistent,
structured, clinical priority driven
injury care processes
PAYMENT - Difficulties with timely
payment for care

CAPACITY - In regards to patient
demand, there is insufficient
facility capacity to meet patient
demand (e.g. overcrowding)

3

Table 4 Round 2 and 3 Results in order of Round 3 average barrier score
Barrier
Round 2
Listed in order of position by
score in round 3

DELAY 2 Communication
There is a lack of accessible
emergency assistance
communication mechanism (e.g.
emergency call centre)
DELAY 3 Staff
In regards to staffing, there is a
lack of reliably available, suitably
trained and motivated clinical
staff
DELAY 2 Transport
There is a lack of timely
affordable emergency transport
(formal or informal)
DELAY 2 Distance
There is a large physical
distance from place of injury to
an appropriate healthcare facility
DELAY 3 Physical Resources
There is a lack of reliably
available necessary physical
resources (e.g. infrastructure,
equipment and consumable
material)
DELAY 2 Coordination
There is a lack of emergency
care service coordination,
including bypassing unsuitable
facilities or transferring between
facilities
DELAY 3 Specialists
There is a lack of reliable timely
access to specialist injury care
services
DELAY 2 Pre-Hospital Care
There is a lack of timely
available pre hospital emergency
care (formal or
informal/bystander)
DELAY 1 Costs
The financial costs associated
with seeking care are too great
DELAY 3 Quality Processes
There is a lack of good quality,
consistent, structured, clinical
priority driven injury care
processes
DELAY 3 Capacity
In regards to patient demand,
there is insufficient facility
capacity to meet patient demand
(e.g. overcrowding)
DELAY 2 Roads
There is a lack of reliable
uncongested roads with priority
for emergency vehicles

Round 31

Number of
components
achieving
consensus
agreement
4

Average
barrier
score

4

5.13

2

4

5.04

2

4

4.73

5

4

4.93

3

3

4.23

7=

4

4.89

4

4

4.83

3

4

4.78

5

4

4.8

4

4

4.74

6

3

4.5

6

4

4.70

7

4

4.23

7=

4

4.48

8

2

2.7

15

4

4.22

9

4

4.13

9

4

3.59

10=

3

3.7

10

3

3.59

10=

1

2.73

14

3

3.44

12

5.23

Position Number of Average
by
components barrier
score
achieving
score
consensus
agreement
1
4
5.52

Position
by
score
1

4

DELAY 1 Perceived Care
Quality
People perceive that available
facility care is poor quality
DELAY 1 Perceived Physical
Access
People perceive that care is too
difficult to physically access
DELAY 3 Payment
Difficulties with timely payment
for care
DELAY 1 Healthcare literacy
People don’t understand about
health and available healthcare
DELAY 1 Delayed Discovery
There are delays in discovering
injured people, including
because of intoxication
DELAY 1 Traditional Healers
People prefer traditional healers
DELAY 1 Cultural Norms
Normal cultural behaviours delay
seeking care such as gender
roles, family responsibilities and
requiring someone else’s
permission to seek care
DELAY 3 Patient Cooperation
There is a lack of patient and
family cooperation with care
processes

3

2.93

13

4

3.41

13

2

2.63

16

3

2.93

14

0

3

11

1

2.52

15

1

2.43

17

0

2.41

16=

1

1.7

18

2

2.41

16=

0

2.97

12

1

2.26

18

0

1.27

19

0

1.81

19

0

0.73

20

0

1.37

20

1

One participant partially completed round 3, providing responses for barriers in delays 1 and 2 only. As this
participant did not provide responses for the 7 barriers within delay 3 they were assigned a score of Neither Agree
Nor Disagree and a mark of 0 for ease of comparison.
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Table 5 Components not achieving consensus agreement, per barrier
Barrier

Components that
did not reach
consensus

Selected Free Text Explanation

DELAY 3 Capacity
In regards to patient
demand, there is
insufficient facility capacity
to meet patient demand
(e.g. overcrowding)
DELAY 2 Roads
There is a lack of reliable
uncongested roads with
priority for emergency
vehicles
DELAY 1 Perceived
Physical Access
People perceive that care
is too difficult to physically
access

Not modifiable

Pressure on physicians is a big problem, 5,000
patients apply per day. (But)…. 4900 patients
are not urgent in my hospital.

Not modifiable

Major structural reforms are needed….not
readily made in developing world

Not modifiable

It is difficult to get cooperation from the very
people who do not get involved with
mainstream media, and in those people the
issue in question is most pressing.

DELAY 3 Payment
Difficulties with timely
payment for care
DELAY 1 Healthcare
literacy
People don’t understand
about health and available
healthcare
DELAY 1 Delayed
Discovery
There are delays in
discovering injured people,
including because of
intoxication
DELAY 1 Traditional
Healers
People prefer traditional
healers

DELAY 1 Cultural Norms
Normal cultural behaviours
delay seeking care such as
gender roles, family
responsibilities and
requiring someone else’s
permission to seek care
DELAY 3 Patient
Cooperation
There is a lack of patient
and family cooperation with
care processes

it is not only the transport but also the fact on
itself of moving and getting around in an
unusual environment with other people and
customs
Neither large scale, No comments
high impact nor
modifiable
All
Health education is a very large task

Neither feasible to
assess, nor
modifiable

Very complex item including sociocultural
factors

Neither large scale, Traditional beliefs are difficult to address.
high impact nor
However, from my experience, I do not think a
modifiable
large proportion of the population would seek
traditional healing in the setting of trauma.

All

they tell stories of treatment of old trends and
heart by heart, They are cheap, excess to them
is easy.
This is again directed at the vary fabric of each
society, and difficult to address.
is more a background phenomenon which
should be respected

All

No comments
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Figure Legends
Fig. 1 Demonstrating how the primary and secondary outcomes were derived
Fig. 2 Flow chart of progress of participants through the Delphi study
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