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TITLE: International Comparative Analysis to Understand the Capacity for Arthroscopy 

Training and Practice in Developing Countries 

Nicole H. Goldhaber, MA; Rameez A. Qudsi, MD, MPH; Samuel Polinsky, BA; Kristen L. 

Stupay, MD; Jeffrey N. Katz, MD; William B. Stetson, MD; George S. M. Dyer, MD 

Purpose: Arthroscopy is an efficacious and popular treatment modality in the United States and 

other developed nations for a variety of musculoskeletal conditions and injuries. However, 

arthroscopy requires specialized training, complex infrastructure, and expensive equipment 

causing barriers to use in developing countries. As a result, the utilization of resources to teach 

and perform arthroscopy in developing countries is controversial. Through this investigation, we 

assessed the current capacity and barriers for arthroscopy and arthroscopic training in such 

settings.  

 

Methods: Focus interviews were conducted with four surgeons each from Haiti (low-income 

nation) and Romania (middle-income) regarding their experience with arthroscopic surgery. 

Based on the responses from the interviews, a multiple-choice survey instrument was developed 

to analyze the existing capacity for arthroscopy in these nations, as well as challenges and needs 

for further development and training. Surveys were administered to orthopaedic trainees and 

practicing orthopaedic surgeons during national orthopaedics conferences in each country. 

 

Results: The survey was completed by 58 orthopaedic surgeons in Haiti and 29 in Romania. 

Seventy-seven (89%) were male and ten (11%) female.  Most (91% from Haiti; 95% CI: 0.84 – 

0.98, and 79% from Romania; 95% CI: 0.64 – 0.94) reported that learning arthroscopy is 

essential or important for orthopaedic training in their country. However, while 69% from 

Romania (95% CI: 0.52 – 0.86) indicated that their primary hospital has the equipment necessary 

for arthroscopy, 83% from Haiti (95% CI: 0.05 - 0.23) indicated they are lacking equipment. In 

Haiti, equipment was the main barrier followed by training, while in Romania, training was 

followed by equipment. Simulations and telemedicine were listed as top choices of effective 

methods for learning arthroscopy.  
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Conclusions: Our results show that an overwhelming majority of participants, regardless of the 

resource limitations of their country, place a high value on the practice of arthroscopy in 

orthopaedics. The demand for these techniques requires a supply of functional equipment and 

specialized training which have been inadequate up to this point. The results from this study 

highlight a hierarchy of needs in developing nations. By identifying similarities and differences 

in the capacity, needs and barriers in different locations, we may better tailor global orthopaedic 

training initiatives and partnerships in low- and middle-income nations. 
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Glossary of Abbreviations 

AAOS  American Academy of Orthopaedics Surgeons 

CI  Confidence Interval 

CME  Continuing Medical Education 

CT  Computed Tomography 

HAAOT Haitian Annual Assembly of Orthopaedic Trauma 

IRB  International Review Board 

MRI  Magnetic Resonance Imaging 

RCSC  Romania Cooperative Shoulder Course 

UK  United Kingdom 

USA  United States of America 
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Scholarly Project Question and Description 

Statement of Project Question 

Orthopaedic trauma is at the forefront of current global surgical needs. Arthroscopy has been 

demonstrated to be an efficacious tool for many indications, including some trauma-related, in 

the developed world. However, it requires specific specialized training and equipment (often 

very expensive and requiring specialized maintenance) and therefore has been a controversial 

technology with a weak presence in developing nations up to this point. For this Scholarly 

Project, I aimed to test the hypothesis that an initial needs assessment tool will revel the extent to 

which a need for training in arthroscopic surgery is present, along with the capacity for 

implementation of arthroscopic surgery training per each country’s available resources and 

barriers. This aim will demonstrate the feasibility for arthroscopic training in developing nations 

as we continue to explore its specific benefits and challenges. This information will be helpful 

for those conducting global orthopaedic surgical education, particularly when determining 

allocation of time and resources. 

Student Role:  

- Proposal – I formulated the project question, performed a search of existing relevant 

literature, and compiled the official proposal document with project design. 

- Focus interviews – I obtained recommendations from my mentors on appropriate local 

orthopaedic surgeons from Haiti and Romania respectively to contact for the initial focus 

interviews to better understand the context of our question. I conducted the focus 

interviews over the phone or via Skype or WhatsApp. 

- Design survey instrument – Based on the interviews, I designed appropriate multiple 

choice, Likert scale, and yes/no questions for the survey.  

- Administer survey in country – I attended the conference in Haiti and physically 

administered the survey to the desired audience.  

- Analyzing survey – I compiled the results into an electronic database and conducted 

appropriate statistical analyses. I created appropriate tables and figures. 

- Manuscript preparation – I wrote and constructed a manuscript for submission for 

publication. 
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Roles of other contributors: 

- Rameez Qudsi, MD, MPH: Assisted in development of initial scope of project, concept, 

question and plan for the project, as well as assisted with project review at each major 

checkpoint. 

- Samuel Polinsky, BA: Attended the conference in Romania and physically administered 

the survey to the desired audience. Assisted with subsequent literature review. 

- Kristen Stupay, MD: Assisted with survey design and administration of survey in Haiti. 

- Jeffrey Katz, MD: Assisted with statistical analysis strategies and implementation.  

- William Stetson, MD and George Dyer, MD: Co-Principal Investigators and Primary 

Mentors  
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APPENDIX – (work below not yet published, submission currently in progress) 

Introduction 

Orthopaedic trauma is at the forefront of global surgical needs, as the burden of disease is 

rising in developing countries[1, 2]. Arthroscopic surgical techniques may have a role to play in 

the treatment of trauma, infection and related injuries that plague low- and middle-income 

nations. While traditionally controversial due to cost, time allocation and a perceived lack of 

clinical applicability to the orthopaedic demands of the developing world, providers in these 

nations have expressed an interest and clinical need for arthroscopy training[3]. However, the 

availability of arthroscopy is often limited. Therefore, less efficacious but more accessible 

treatment options are often chosen instead. As a result, patients are more likely to have recurrent 

injuries[4-7], which may reduce functional status, worsen disability and prolong time out of 

work.  

Arthroscopy is an efficacious and popular treatment modality in the United States and 

other developed nations for a variety of injuries. The body of literature on arthroscopy supports 

that – on the whole – arthroscopic procedures yield equal or better results compared to open 

surgery in terms of decreased pain and increased functionality of the affected joint, as well as 

decreased recovery time and a lower risk of wound complications[8-12]. One of the more 

common traumatic upper extremity injuries that leads to disability in the developing world, 

shoulder dislocation, is one of many conditions for which there may be a role for arthroscopy in 

these areas. Shoulder dislocation has historically been treated non-operatively with closed 

reduction and an initial period of rest followed by exercise and/or physical therapy, but has since 

been shown to benefit from arthroscopic management, particularly in cases of recurrent 

instability[4, 5, 12-15]. However, arthroscopy requires specialized training and expensive 

equipment (in addition to consistent electrical power and running water) causing barriers to use 

in developing low- and middle-income countries. As a result, the utilization of resources to teach 

arthroscopy in developing countries is often up for debate[16].  

Many of the advantages and disadvantages of laparoscopic surgery are similar to 

arthroscopic surgery. A systematic review to examine the role of laparoscopy in low-and middle-

income countries found laparoscopy to be an advantageous treatment modality in this 
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setting[17]. A similar review for arthroscopy has not been performed, likely due to the lack of 

primary literature on the topic in austere settings. 

Therefore, it is important to investigate the capacity of developing nations for 

arthroscopy and arthroscopic training, with a particular focus on the ability of this technology to 

reduce the pain and disability that results from traumatic injury. In addition, the lack of 

availability of advanced imaging in developing nations, such as MRI or CT scan, may make 

arthroscopy an even more important tool because it can be used for diagnosis. By assessing the 

current capacity for arthroscopy and identifying and comparing the needs and barriers specific to 

the development of arthroscopy training programs in different locations, we can aim to tailor 

future global orthopaedic training initiatives accordingly, making them more efficient and 

sustainable. 

In this study, we analyze the current capacity and ongoing needs related to arthroscopic 

surgery and training in two low-resource nations in order to better inform the discussion on 

resource allocation and education for arthroscopic surgery in such settings. This information will 

be helpful for those conducting global orthopaedic education and development, particularly when 

determining allocation of time and resources.  
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Materials and Methods 

Prior to the start of the study, Institutional Review Board (IRB) exemption was obtained 

for this study as well as approval of in-country host organizers in each of the two study settings 

(Haiti and Romania).  

Focus Interviews 

To better understand the context of this study’s primary question in each of the locations, 

a series of focused interviews were conducted with four orthopaedic surgeons from each country. 

Participants were first recruited using an email script describing the research team and the 

purpose of the interview. Participation in the interviews was voluntary, and informed consent 

was obtained from all individual participants included in the study. These interviews took place 

by telephone or an audio internet application. Each interview subject was asked a series of 

general questions based on a previously created moderator’s guide regarding his or her 

experience with arthroscopic surgery. The primary goal of these questions was to assess the 

current (perceived) presence of arthroscopy and arthroscopic training in each country, as well as 

the capacity for future training. Audio from the interviews was recorded, and written transcripts 

were created for review. 

Survey Development 

By conducting focused interviews with practicing orthopaedic surgeons in each country, 

important guidance was gained for designing the most targeted and relevant survey tool in our 

generalizable capacity assessment. Based on the interviews, and together with additional 

direction from conference organizers familiar with the conference structure and attendee 

demographics, an appropriate multiple-choice style survey instrument was developed. Responses 

were collected using a Likert scale or by having participants select from a multiple-choice list of 

options. Demographic information (nationality, age, sex, level of training, base hospital, years in 

practice) was obtained. The survey was translated into the appropriate local languages as 

necessary.  

Survey Administration 
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Once developed, the questionnaire was administered in person in country during annual 

orthopaedics conferences in a low-income (Haiti) and a middle-income country (Romania), 

income assignments as defined by the World Bank[18]. In Haiti, this was at the Haitian Annual 

Assembly of Orthopaedic Trauma (HAAOT), and in Romania, this was at the American 

Academy of Orthopaedic Surgeons – Romania Cooperative Shoulder Course (AAOS-RCSC). 

Both are national continuing medical education-style conferences, co-organized by American 

and Haitian or Romanian orthopaedic surgeons, respectively, with regular attendance by both 

trainees and attending care providers. Survey participants included orthopaedic residents, fellows 

and attending surgeons drawn from multiple academic centers within their respective countries. 

This setting allowed for maximum response rate, as surgeons from around each country were 

available in person at the conference center to participate. Participation in the survey was 

voluntary.  

Statistical Analysis 

Following collection of the survey responses, the results were input into an electronic 

database to standardize for administration method. Cross-sectional descriptive statistics were 

calculated in order to quantify population demographics and participant responses to Likert scale 

and multiple-choice questions. To compare results between study populations, two-proportion-

sample z-tests were performed for dichotomous proportions, and chi-square homogeneity tests 

were performed for categorical counts. P-value less than 0.05 was considered significant between 

populations. Ninety-five percent Confidence Intervals (95% CI) are reported for all comparisons 

of proportions. 
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Results 

Demographics 

Eighty-seven orthopaedic surgeons participated in the study, 58 from Haiti and 29 from 

Romania (Table 1). Of these, 77 were male and ten female. In Haiti, 20 participants identified 

themselves as attending orthopaedic surgeons and 38 as residents. In Romania, 12 attendings and 

17 residents participated.  

Arthroscopy Exposure 

Just under 9% of Haitian (95% CI: 0.01 – 0.16) compared to 62% of Romanian 

participants (95% CI: 0.44 – 0.80) reported that their orthopaedic residency program 

includes/included some form of exposure to training in arthroscopic surgery. This difference is 

statistically significant between the two countries using a two-proportion z-test. The amount of 

time exposed to arthroscopy was rarely greater than 6 months (Fig. 1). Thirty-four percent of 

Haitian participants (95% CI: 0.22 – 0.47) endorsed participation in arthroscopic surgery training 

courses/programs outside of their country compared to 21% of Romanian participants (95% CI: 

0.06 – 0.35). This difference is not statistically significant between the two countries using a 

two-proportion z-test. Surgeons listed attending courses in Germany (3 Romanian), Croatia (1 

Romanian), Holland (1 Romanian), France (1 Romanian, 4 Haitian), USA (1 Romanian, 10 

Haitian), Canada (1 Haitian), Switzerland (1 Haitian), and the Dominican Republic (1 Haitian).  

Only two attendings (17% of attendings, 95% CI: -0.04 – 0.38) from the Romanian 

cohort, and six (30% of attendings, 95% CI: 0.10 – 0.50) from Haiti reported performing 

arthroscopic surgery as part of their current orthopaedic surgery practice. This difference is not 

statistically significant between the two countries using a two-proportion z-test. Residents from 

Haiti who reported observing arthroscopic surgery noted arthroscopy of the knee with 

meniscectomy or meniscal repair to be the most common procedure observed.  

Regarding treatment of patients presenting with recurrent shoulder instability (that has 

not improved despite a full course of physical therapy), the largest group of Haitian participants 

(48%, 95% CI: 0.35 – 0.61) reported they would perform open surgery as a next step, while most 

Romanian participants (55%, 95% CI: 0.37 – 0.73) reported their next step would be to obtain 
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advanced imaging, such as MRI (Fig. 2). The differences between these counts are statistically 

significant between countries using chi-square test for homogeneity (p-value <0.001). 

Barriers to Arthroscopy 

Sixty-nine percent of participants from Romania (95% CI: 0.52 – 0.86) indicated that 

their primary hospital has the equipment necessary for arthroscopy, while 83% from Haiti (95% 

CI: 0.05 - 0.23) indicated they are lacking adequate equipment. This difference is statistically 

significant between the two countries using a two-proportion z-test. In Haiti, lack of equipment 

was reported as the main barrier followed by lack of training, while in Romania, lack of training 

was followed by lack of equipment (Fig. 3). The differences between these counts are 

statistically significant between countries using chi-square test for homogeneity (p-value = 

0.002). 

Interest in Arthroscopy 

Ninety-one percent of participants from Haiti (95% CI: 0.84 – 0.98) and 79% from 

Romania (95% CI: 0.46 – 0.94) stated that learning arthroscopy is essential or important for 

orthopaedic training in their country. When asked to choose the most important reason for 

orthopaedic residents in their country to learn arthroscopy, 95% of participants from Haiti (95% 

CI: 0.89 – 1.00) and 90% of participants from Romania (95% CI: 0.79 – 1.00) chose responses 

indicating patient need and well-roundedness of orthopaedic education (Fig. 4a and 4b). No 

participants indicated that residents in their country should not learn arthroscopy. Outside of 

formal courses or dedicated training during residency, simulations and telemedicine were ranked 

as top choices for effective methods for learning arthroscopy in these countries (Fig. 5). 
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Discussion 

Arthroscopic surgery and training are common in high-income countries, but arthroscopy 

can be an expensive enterprise. Currently, there are limited providers, too few training programs, 

and inadequate equipment for many nations in the developing world[19]. Consequently, 

surgeons from industrialized countries have traveled to medically underprivileged regions to 

impart their expertise in an effort to bolster surgical programs, specifically in arthroscopy. 

Previous studies have shown that visiting surgical teams provide short-term improvements to the 

continuing medical education (CME) of doctors in low-income nations[20]. However, there 

exists incomplete comprehension as to the specific needs of orthopaedic surgeons in these areas, 

thus restricting the actions and effectiveness of the surgical volunteers. This understanding has 

sparked debate over how to provide proper arthroscopic training and/or equipment to doctors in 

these poverty-stricken areas. 

This project serves as the first comparative capacity assessment and analysis of 

arthroscopy in developing nations. In Haiti specifically, a “felt needs” capacity assessment of all 

orthopaedic surgery was conducted at an orthopaedic-focused CME conference, and it identified 

a significant interest in (or ”felt need”) for arthroscopy training[3]. While it has been shown that 

adult learning is most successful when “felt needs” are addressed[3, 21], it is important to 

examine the capacity for addressing and eventually sustaining them before sparse resources are 

allocated. This project examines and compares this capacity in a low-income and a middle-

income country. The comparison between multiple countries provide the added benefit of 

creating the ability to combine similar trends into a more standardized curriculum that others can 

use as a starting point for future curriculum development in other countries as well. 

The economic and political status of Haiti and Romania make these nations particularly 

disadvantaged in healthcare. According to the 2018 Economic Index[22], Haiti is comprised of 

approximately 10.8 million people, has a $19.4 billion gross domestic product (GDP) with 1% 

growth, and sustains 13.2% unemployment. It is considered the poorest country in the western 

hemisphere and the 124th freest economy, making its regional and world average economic 

scores well below average. Additionally, political volatility has undermined the rule of law and 

public finance. These factors contribute to the extremely poor sanitation, nutrition, and health 

services offered by Haitian health professionals. It is estimated that about 40% of the population 
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lacks access to essential health services and that the government only spends 6% of its budget on 

health. Haiti maintains a heavy reliance on international funding and constantly struggles to 

attract and retain health professionals. Haiti faces some of the world’s worst health indicators 

which continue to inhibit the country’s development potential[23]. 

The 2018 Economic Index[22] ranks Romania as the 37th freest economy with a 

population of 19.8 million, GDP of $441.6 billion, 3.7% growth, and 6.4% unemployment. 

Although Romania is considered above regional and world economic averages due to 

macroeconomic stability since 2015, the nation faces endemic corruption in government which 

negatively impacts the country’s health sector. Romania is ranked last in the European Health 

Consumer Index and is considered the weakest European nation in healthcare. The country faces 

particular difficulty in accessibility, treatment results, and the scope of services offered[24]. It 

also has the highest rate of hospital-acquired infections. Reportedly, 58% of Romanian hospitals 

fail to reach adequate competency levels (determined by available specializations, emergency 

lines, outpatient areas, and top performance medical equipment). While private hospitals have 

begun to reach acceptable levels of provided healthcare, public hospitals and rural areas provide 

substandard health care. In these situations, patients are often asked to buy basic supplies such as 

gloves or syringes. Interviewees in this study noted their only access to specific arthroscopic 

equipment to be personal purchase and transport. Analysts suggest that the poor system is 

predominantly affected by a lack of proficient medical staff – a combination of low wages and 

more attractive working conditions in other parts of Europe (i.e. Germany, UK, France, Spain, 

and Italy)[24]. 

The results of this study demonstrate that an overwhelming majority of participants, 

regardless of location, place a high value on the practice of arthroscopy in orthopaedics. Many 

participants noted the significant number of patients in their country who could benefit from 

arthroscopic procedures. It is likely, given the potential lack of awareness of the uses for 

arthroscopy (as demonstrated by the prevalence of the open surgery option chosen over the 

arthroscopic surgery option for given indications), that the recognition of patient need for 

arthroscopic surgery would be even higher.   

The demand for arthroscopic techniques requires a supply of specialized training and 

functional equipment, which have been inadequate up to this point. In Haiti, participants reported 
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that the highest barrier of entry remains an insufficient supply of functional equipment to 

perform arthroscopic surgery. This result highlights a hierarchy of needs in developing nations. 

A discussion regarding properly equipping surgeons in this country should precede a strategy to 

improve training. In contrast, a majority of participants in Romania reported that their primary 

hospitals possess necessary equipment, but that the deficiency of arthroscopic practice is a result 

of the scarcity in training. It is interesting to note, however, that 67% of attendings compared to 

47% of residents felt the training deficiency to be the primary barrier, which may indicate a 

growing trend toward more arthroscopic training. 

Participants in this study identified possible substitutes to formal courses or dedicated 

training during residency, including simulations and telementoring. While arthroscopy has 

traditionally been taught to residents through one-on-one in person guided training in the 

operating room, primarily at tertiary academic institutions, simulators have also been used to 

increase the availability of exposure to arthroscopy training. Several simulators have been 

developed and “validated” but have significant limitations and cannot be definitively correlated 

to improvement in arthroscopy skills in the operating room[25-30].  

“Telemedicine” and “telementoring” have become increasingly popular due to the 

perceived ability to overcome barriers of global medical education, which traditionally relies 

heavily on visiting mentors from developed countries or attrition (both temporary and 

permanent) of locals to developed countries. Telementoring involves an expert physician guiding 

another physician at a different geographic location through a virtual interactive training 

platform. The use of telementoring through augmented reality has been demonstrated in 

orthopaedic education[31]. However, this virtual interactive video platform has not yet been 

trialed in a developing nation. Its successful application in this context may have the potential to 

shape the future of global orthopaedic training where the capacity is present. More studies must 

be procured to establish the extent of educational efficiency and patient safety under these 

training practices. 

The approaches used in this study are limited by sample size and response rates. This 

limitation was minimized by conducting the survey in person in country in a setting of maximal 

attendance of orthopaedic surgeons from all around the host country (largest feasible sampling of 

the population of interest). In addition, the survey is limited by its self-reported nature. However, 
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this approach engages local providers as an initial assessment. Questions were as objective as 

possible to minimize bias. The last limitation relates to language barriers. In locations where this 

was apparent, the survey was translated into the host language. Translators were also available at 

the conferences for assistance.  

Further research is needed. It would be useful to derive an algorithm based on the 

hierarchy of needs demonstrated in this study combined with publicly available epidemiological 

data to determine (short of motivated individuals to spearhead the effort) which countries would 

be the most appropriate to introduce and benefit the most from introducing arthroscopy. In the 

meantime, this survey can be brought to additional countries to aid in determination of their 

capacity for arthroscopy and arthroscopic surgery training as needed.  

The utilization and training of arthroscopy in low-resource settings remains controversial. 

To better inform this discussion, we demonstrate differences in capacity and a hierarchy of needs 

between a low and a middle-income nation. Furthermore, local providers report a strong belief in 

the need for arthroscopic treatment to benefit their patients, and a clear desire for further training 

and development of these techniques. 
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Tables and Figures 

Table 1. Demographic information for study participants. % reported are % of total participants 

in each column, except % of participants from each country (bold) reported as % of total study 

participants.   

 

 
Haiti Romania Total 

Participants 58 (67%) 29 (33%) 87 

Attending Surgeon 20 (34%) 12 (41%) 32 (37%) 

Resident 38 (66%) 17 (59%) 55 (63%) 

Male 52 (90%) 25 (86%) 77 (89%) 

Female 6 (10%) 4 (14%) 10 (11%) 
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Fig. 1 Amount of time exposed to arthroscopy in residency in Haiti compared to Romania  
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Fig. 2 Participant responses to next step in management of a patient with recurrent shoulder 

instability that has not improved despite a full course of physical therapy in Haiti and Romania 
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Fig. 3 Primary current barrier to arthroscopy training and practice in Haiti and Romania 
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Fig. 4a and 4b (a) Importance of learning arthroscopy as part of orthopaedic training in Haiti 

and Romania (b) The most important reason for learning arthroscopy as part of orthopaedic 

training in Haiti and Romania 

 

   

 

0

10

20

30

40

50

60

70

80

90

Extremely
important/Essential

Important, but not
essential

Minimally Important Not important A poor use of my
country's resources

%

How important is arthroscopy training in your country?

Haiti Romania

0

10

20

30

40

50

60

70

Patients in my
country would

benefit

Part of a
complete

orthopaedic
education

Help pursue jobs
outside of my

country

Fun and
interesting to

learn

Residents in my
country should

not learn
arthroscopy

Other

%

What is the most important reason to learn arthroscopy in 
your country?

Haiti Romania



26 

 

Fig. 5 Effective methods for learning arthroscopy outside of formal courses or dedicated training 

during residency 

 

 

0

5

10

15

20

25

30

35

40

45

Telemedicine/Telementoring Virtual Reality Training Simulations/Psychomotor
Skills Practice

Instructional Videos Other

%

Effective Learning Modalities

Haiti Romania


