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BACKGROUND The burden of disease from orthopaedic trauma is growing in 
low- and middle-income countries, such as Haiti. While orthopaedic outcomes dif-
fer between Haiti and the United States, it is unknown if these differences are due 
to variation in surgical training, resource availability, or other factors. The aim of 
this study was to understand how and why management of orthopaedic trauma 
conditions varies between Haitian and American surgeons.

METHODS Using an audience response system, we surveyed 49 Haitian and 41 
American orthopaedic attending surgeons and residents to assess management 
of eight common orthopaedic trauma cases: mid-shaft femur fracture, mid-shaft 
tibia fracture, distal femur fracture, posterior acetabular wall fracture, femoral 
neck fracture in a young patient, femoral neck fracture in an elderly patient, gle-
noid fracture dislocation, and bimalleolar ankle fracture. Participants selected the 
one treatment they would choose to manage each case in their hospital from a 
provided list. Each case management question was followed by a multiple-choice 
question asking why a proposed management option was not selected. The Chi-
squared statistic was used to detect differences in response distribution between 
Haitian and American respondents.

RESULTS There was no significant difference in management of femoral shaft 
fractures (p=0.66). Haitians were more likely than Americans to cast a mid-shaft 
tibia fracture (49% vs. 13%, p=0.008). The reasons Haitians cited for not using an 
intramedullary nail were complications (30%) and implant requirements (20%). 
Haitians were less likely than Americans to use a condylar locking compression 
plate for a distal femur fracture (49% vs. 87%, p=0.048) due to limited implant 
availability (50%) and perceived worse functional outcomes (40%). Haitians were 
less likely than Americans to use open reduction and internal fixation for an ace-
tabular fracture (63% vs. 95%, p=0.016) due to low confidence (36%) and resource 
limitations (43%) associated with operative intervention. Haitians chose options 
other than arthroscopy for a glenoid fracture repair due to low confidence (23%) 
and resource limitations (74%) associated with arthroscopic stabilization.

CONCLUSION This survey demonstrates that for conditions that are managed 
differently in Haiti than in the U.S., the treatment rationale in Haiti is context-spe-
cific. The management of complex conditions, such as acetabular fractures, is 
limited by training, while the management of common conditions, such as mid-
shaft tibia fractures, is influenced by the prevalence of complications and implant 
availability. This highlights the need for targeted, context-specific interventions 
that include resource allocation and associated education around the use of those 
resources.

Level of Evidence  Level IV, Cross sectional survey
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about respondents, including nationality, age, gender, years in 
practice, was also collected.

The survey was administered to Haitian and American ortho-
paedic residents and attending surgeons using the TurningPoint 
audience response system (Turning Technologies). Both resident 
and attending surgeons were surveyed to increase sample size. 
American orthopaedic residents from the principal investigator’s 
home institution were surveyed. Haitian orthopaedic residents and 
both Haitian and American orthopaedic attending surgeons were 
surveyed at an annual orthopaedic trauma conference in Port-au-
Prince, Haiti. Participation was voluntary and anonymous.

Descriptive statistics for demographics of respondents were 
calculated. Pearson’s chi-squared test was used to detect differ-
ences in response distributions between Haitian and American 
respondents. The significance criteria was adjusted for multiple 
comparisons using the Bonferroni correction to α<0.0063. Statis-
tical analysis was performed using Stata 13.1 software.

RESULTS

Survey respondents consisted of 49 Haitian and 41 American 
orthopaedic surgeons, and the survey response rate was 86%. Of 
the respondents, 80% were orthopaedic residents; 82% were male; 
and 51% had graduated from medical school ≤ 6 years ago (Table 
1). Due to the low proportion of attending respondents, we were 
unable to perform a meaningful subgroup analysis comparing res-
ident to attending responses.

The response distribution for the management of each case 
varied across cases and nationality. Table 2 shows the modal 
answer for each case and the number of answer choices that 

Musculoskeletal trauma is a growing source of morbidity and 
mortality in developing countries. According to a 2002 report, 
an estimated 5 million people worldwide die annually from inju-
ries, and 90% of those deaths occur in low- and middle-income 
countries (LMICs).1 In part due to rising rates of motor vehicle 
accidents, this number is likely higher today than in 2002.2 Ortho-
paedic injury and disease constitute 14% of the world’s disability 
adjusted life-years (DALYs) lost and 9% of the world’s mortality, 
according to WHO estimates.3

Outcomes for victims of trauma are worse in developing (low 
and low-to-middle income) countries than in developed, high-re-
source settings. According to one estimate, 34-38% of all injury 
deaths could be avoided if trauma in low-resource countries was 
managed as it is in high-income countries.4 This discrepancy is like-
ly multifactorial, including severity of injury, patient comorbidities, 
timing of presentation, physician training, and resource availabil-
ity. To our knowledge, no prior studies have compared the deci-
sion-making process behind management of orthopaedic trauma 
between orthopedic surgeons in low- and high-income countries. 
An understanding of such differences, along with needs assessments 
of surgeons in low-income countries, may allow for more targeted 
resource allocation and thereby improvement in trauma care.

The purposes of this study were to understand how manage-
ment of eight orthopaedic injuries varies between Haitian and 
American orthopaedic surgeons and to begin to explore the rea-
sons behind that variation. We hypothesized that management 
variation depends on the case, with resource availability being the 
primary reason for management variation.

METHODS

We performed a survey of practicing orthopaedic surgeons 
and residents regarding their treatment preferences and deci-
sion-making processes as they relate to orthopaedic injuries. 
The study protocol was reviewed and approved by the institu-
tional review board at the principal investigator’s hospital. A 
survey was designed to assess management of eight fractures: 
mid-shaft femur fracture, mid-shaft tibia fracture, distal femur 
fracture, posterior acetabular wall fracture, femoral neck frac-
ture in a 30 year old patient, femoral neck fracture in an 80 year 
old patient, glenoid fracture dislocation, and bimalleolar ankle 
fracture. Respondents were asked to choose the one manage-
ment option that they would use at their hospital, given the 
particular resource constraints of their practice environments. 
For each case, relevant demographic information and imaging 
was provided, and between three and eight answer options were 
listed. Questions and answer choices were refined with input 
from two independent, fellowship-trained attending Amer-
ican orthopaedic surgeons. Each case question was followed 
by a question to assess the rationale for choosing the previous 
management option. One management option was chosen as a 
reference for comparison, and each rationale question asked if 
the reference option was not chosen and why. Nine rationale 
answer choices were provided for each question to include a 
range of reasons, including level of training, outcome consid-
erations, and resource limitations. Demographic information 

Number
(% of total respondents)

Nationality and training

Haitian attending 7 (8)

Haitian resident 42 (47)

American attending 11 (12)

American resident 30 (33)

Gender

Male 37 (82)

Female 8 (18)

Years since graduating medical school

≤2 years 41 (47)

3-6 years 4 (4.5)

≥7 years 43 (49)

Demographic characteristics of study 
participants

TABLE 1
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were represented by at least one respondent, 
by nationality. There was no significant dif-
ference between Haitian and American or-
thopaedic surgeons in the management of a 
mid-shaft femur fracture, in which the most 
common management choice was an ante-
grade nail (p = 0.58); femoral neck fracture in 
a young patient, in which the most common 
management choice was open reduction and 
internal fixation (ORIF) (p = 0.47); femoral 
neck fracture in an elderly patient, in which 
the most common management choice was 
hemiarthroplasty among Haitian respon-
dents and total hip arthroplasty among Amer-
ican respondents (p = 0.01, not significant 
after adjustment for multiple comparisons); 
bimalleolar ankle fracture, in which the most 
common management choice was ORIF of 
lateral and medial malleoli (p = 0.33); or gle-
noid fracture dislocation, in which the most 
common management choice was ORIF (p 
= 0.33). Regardless of nationality, there was 
little consensus about the management of a 
glenoid fracture with associated dislocation 
with all three answer choices highly represent-
ed (closed reduction, ORIF, and arthroscopic 
stabilization) (Figure 1). Haitians reported 
operating room equipment availability (n = 
14/46), implant availability (n = 8/46), and 
confidence performing the operation (n = 
7/46) as reasons not to perform arthroscopic 
stabilization. Americans reported confidence 

Haitian participants American participants Chi2: p-value*

Question: modal answer Modal answer 
(%)

# Choices 
represented Modal answer (%) # Choices 

represented

Femur fracture: anterograde nail 86 5 92 3 0.581

Tibia fracture: intramedullary nail 40 5 85 3 0.00 1

Distal femur fracture: locking compression plate 49 5 87 4 0.006

Posterior wall fracture: Kocher-Langenbeck ORIF 63 4 95 2 0.002

Femoral neck, 30 year old: ORIF 79 4 79 2 0.466

Femoral neck, 80 year old: hemiarthroplasty 70 3 38 4 0.012

Glenoid fracture dislocation: ORIF 39 3 39 3 0.334

Bimalleolar fracture: ORIF lateral and medial malleoli 98 2 100 1 0.332

*P-values listed are prior to Bonferroni correction

Fracture management responses by nationality, as demonstrated by percentage of participants who 
responded with the modal answer and number of answer choices represented

TABLE 2

FIGURE 1 Response distribution of management of a glenoid frac-
ture-dislocation, by nationality
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(n = 11/41), functional outcomes (n = 4/41), 
complications (n = 2/41), time (n = 2/41), 
and expense (n = 2/41) as the reasons not to 
perform arthroscopic stabilization (Table 3).

Haitians and Americans reported signifi-
cantly different management of a mid-shaft 
tibia fracture (p = 0.001), with Haitians 
more likely to cast (n = 17/35) and Amer-
icans more likely to use an intramedullary 
nail (n = 34/40) (Figure 2). Haitians report-
ed complications (n = 3/35), expense (n = 
3/35), and implant availability (n = 2/35), 
while Americans reported confidence (n 
= 1/40), complications (n = 5/40), and ex-
pense (n = 1/40) as reasons not to use an 
intramedullary nail for a mid-shaft tibia 
fracture (Table 4).

Rationale Haitian respondents
(#) of 46 respondents

American respondents
(#) of 41 respondents

Confidence 7 11

Functional outcomes 1 4

Complications 0 2

Implants 8 0

OR equipment 14 0

Support staff 1 0

Time 0 2

Expense 0 2

Rationale for choosing management other than arthroscopic 
stabilization for glenoid fracture dislocation

TABLE 3

Rationale Haitian respondents
(#) of 35 respondents

American respondents
(#) of 40 respondents

Confidence 0 1

Functional outcomes 1 0

Complications 3 5

Implants 2 0

Time 1 0

Expense 3 1

Rationale for choosing management other than intramedullary nail for a midshaft 
tibia fracture

TABLE 4

FIGURE 2 Response distribution of management of a closed displaced midshaft tibia fracture, by nationality
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Americans were more likely to use a condylar locking com-
pression plate for management of a distal femur fracture (n = 
34/39), while condylar locking compression plate (n = 17/33), 
dynamic condylar screw (n = 7/33), and blade plate (n = 6/33) 
were highly represented among Haitian orthopaedic surgeons 
(p = 0.006) (Figure 3). Haitians reported implant availability 
(n = 5/33) and functional outcomes (n = 4/33), while Amer-
icans reported functional outcomes (n = 1/39) and support 
staff (n = 1/39), as reasons not to use a condylar locking com-
pression plate for a distal femur fracture (Table 5).

The majority of Americans chose ORIF for the man-
agement of a posterior hip dislocation with a displaced 
fracture of the posterior wall (n = 40/42), while Haitians 
chose ORIF (n = 25/39), non-operative management (n = 
4/39), or skeletal traction (n = 6/39) (p = 0.002) (Figure 4).

Rationale
Haitian

respondents
(#) of 33 respondents

American 
respondents

(#) of 39 respondents

Functional outcomes 4 1

Implants 5 0

Support staff 0 1

Expense 1 0

Rationale for choosing management other 
than condylar locking compression plate 
for a distal femur fracture

TABLE 5

FIGURE 3 Response distribution of management of a closed intra-articular intercondylar fracture of the distal femur, 
by nationality

FIGURE 4 Response distribution of management of a posterior hip dislocation with displaced fracture of the posterior 
wall, by nationality
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DISCUSSION

Regional variation in orthopaedic management across the Unit-
ed States has been documented for various conditions.5-8 Explana-
tions for such variation may include differences in patient pop-
ulation or disease epidemiology; local effect of the environment 
in which a surgeon trains or practices; reimbursement schemes; 
or novelty of new technologies. Variation in orthopaedic surgeon 
decision-making between low- and high-income countries has not 
previously been explored. In this study, we show that the manage-
ment of three common orthopaedic injuries varies between Hai-
tian and American orthopaedic surgeons.

Four of the cases surveyed showed no difference in management, 
which suggests that many orthopaedic trauma cases are managed 
similarly across countries. Of the three cases with significantly dif-
ferent management strategies, implant availability was a frequently 
cited reason among Haitian surgeons for not choosing the reference 
response, which supports known resource constraints and dimin-
ished surgical infrastructure in Haiti.9 While the management op-
tions chosen for mid-shaft tibia fracture and distal femur fracture 
differed between Haitians and Americans, reported outcomes of the 
different management options are similar,10-16 suggesting that, de-
spite resource limitations, differences in decision-making may not 
be clinically significant. While the burden of pelvic and acetabular 
injury is high in developing countries,17-18 surgery is uncommon in 
Haiti due to surgical training and equipment availability, such as 
C-arm, as reflected in this survey. The response to management of 
a glenoid fracture dislocation confirmed the anecdotal belief of re-
duced access to arthroscopic equipment and training in Haiti.

A recent study comparing orthopaedic operative volume be-
tween a hospital in Ghana and a hospital in the United States 
showed a disproportionate burden of trauma, severe fractures, 
and infections in Ghana as compared to the United States.19 There-
fore, differences in patient demographics and injury severity like-
ly contribute to differences in outcomes. Orthopaedic burden in 
Haiti has similarly high volumes of orthopaedic trauma and in-
fections,20 which may influence surgeon decision-making as well 
as patient outcomes, though this was not evaluated in the current 
survey and would need to be explored further.

This study has several limitations. First, the survey respondents 
may not represent orthopaedic surgeons as a whole in Haiti and the 
United States. Respondents were primarily orthopaedic surgery res-
idents with few attending surgeons represented among our respon-
dents. While residents are not ultimately responsible for choosing 
surgical management, their responses likely reflect the teaching they 
receive from attendings in their practice environment. Additionally, 
the American attendings surveyed were those who elected to travel 
to Haiti and therefore may not represent U.S. surgeons as a whole; 
however, as practicing orthopaedic traumatologists, they were ex-
perienced in the cases represented in this survey. Second, surgeons 
were surveyed about hypothetical cases, and their responses may 
not represent the management choices they would make in prac-
tice. A study of injury presentation and management to explore 
surgical decisions in practice would provide more detailed infor-
mation about how management decisions differ between countries. 
Third, previous studies have shown that injury pattern and severity 
differs between low- and high-income countries;18,19,21 while these 
differences are likely to affect surgical management, they were not 
explored in this survey. Other factors that may influence manage-
ment decisions, including timing between injury and presentation; 
patient ability to comply with planned treatment follow-up; access 
to specialists, critical care, and anesthesiology; and referral patterns, 
were not addressed in this survey.

CONCLUSION

These data, while limited by the high representation of res-
idents and the limited scope of the survey design, provide pre-
liminary evidence of the potential difference in management 
decisions surrounding orthopaedic trauma between Haitian and 
American orthopaedic surgeons. In particular, they suggest that 
implant availability and specialized orthopaedic trauma training 
in pelvic surgery and arthroscopy are current deficits in ortho-
paedic trauma care capacity in Haiti and may be areas of need for 
future study and development. As with the introduction of any 
new equipment, adequate training in its use is necessary to ensure 
appropriate implementation. Other infrastructure required for 

Haitians reported confidence perform-
ing the operation (n = 5), operating 
room equipment availability (n = 4), 
and implant availability (n = 2), while 
Americans reported confidence (n = 2), 
as reasons not to perform ORIF in this 
case (Table 6).

Rationale Haitian respondents
(#) of 39 respondents

American respondents
(#) of 42 respondents

Confidence 5 2

Functional outcomes 1 0

Complications 1 0

Implants 2 0

OR equipment 4 0

Time 1 0

Rationale for choosing management other than Kocher-
Langenbeck approach for ORIF of an acetabular posterior wall 
fracture dislocation

TABLE 6
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advanced trauma care, including general surgery; anesthesiolo-
gy; radiology; and pharmacy, was not assessed in this survey but 
may represent additional needs that influence surgical decisions. 
Future studies should examine management of orthopaedic in-
juries in practice, rather than in a survey, to better characterize 
differences. These results could be used improve resource alloca-
tion to low-income settings such as Haiti.
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