
© 2015 Amoako et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

Open Access Journal of Sports Medicine 2015:6 81–86

Open Access Journal of Sports Medicine Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
81

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/OAJSM.S71457

Video abstract

Point your SmartPhone at the code above. If you have a 
QR code reader the video abstract will appear. Or use:

http://dvpr.es/1CRThOj

Family medicine residents’ perceived level  
of comfort in treating common sports injuries 
across residency programs in the United States

Adae O Amoako1

Agyenim B Amoako2

George GA Pujalte3

1Department of Family and 
Community Medicine, Penn State 
Hershey Medical Center, Hershey, 
PA, USA; 2Department of Family 
Medicine, University of Arkansas 
for Medical Sciences Northwest, 
Fayetteville, AR, USA; 3Sports 
Medicine, Divisions of Primary Care, 
and Orthopedics, Mayo Clinic Health 
System, Waycross, GA, USA

Correspondence: Adae O Amoako 
Department of Family and Community 
Medicine, Family Medicine Residency 
Program, Penn State Hershey Medical 
Center, 500 University Drive,  
Hershey, PA 17033, USA 
Tel +1 717 531 8186 
Fax +1 717 531 3509 
Email adae_amoako@yahoo.com

Background and objective: Family physicians are expected to be comfortable in treating 

common sports injuries. Evidence shows a limited level of comfort in treating these injuries 

in pediatric and internal medicine residents. Studies are lacking, however, in family medicine 

residents. The purpose of this study is to assess the comfort level of family medicine residents 

in treating common sports injuries in adults and children based on their perceived level of 

knowledge and attitudes.

Methods: This is a cross-sectional study of family medicine residents in the United Sates. 

A written survey of 25 questions related to sports injury knowledge and factors affecting comfort 

level were collected. A chi-square test was implemented in calculating P-values.

Results: Five hundred and fifty-seven residents responded to the survey. A higher percentage 

of doctors of osteopathy (86.6%, 82.5%, 69.6%, and 68.7%) compared to doctors of medicine 

(78.5%, 71.6%, 53.4%, and 52.8%) respectively identified ankle sprain, concussion, plantar 

fasciitis, and lateral epicondylitis as common injuries, and felt comfortable in treating them 

(P-values =0.015, 0.004, 0.0001, and 0.0002, respectively). Residents with high interest in 

sports medicine correctly identified the injuries as common and felt comfortable treating 

them as well (knowledge, P=0.027, 0.0029, ,0.0001, and 0.0001, respectively; comfort level, 

P=0.0016, ,0.0001, 0.0897, and 0.0010, respectively).

Conclusion: Medical education background, factors that affect training, and an interest in 

sports medicine contribute to residents’ knowledge and comfort level in treatment of common 

sports injuries.

Keywords: athletic injuries, graduate medical education, sports medicine

Introduction
More than 35 million children participate in organized sports, and even more participate 

in unorganized sports.1 The yearly cost for treating injuries sustained while participat-

ing in such activities in children is estimated to be as high as $1.8 billion.2 There are 

an estimated 4.3 million emergency visits for sports-related injuries each year in both 

adults and children.3 Sports injuries in children account for the majority of the over 

ten million injury-related primary care office visits annually in the United States.4 These 

figures underline the importance of sports medicine as a primary care subspecialty; 

therefore, it would seem logical to expect family physicians to be comfortable treating 

common sports-related injuries when they are encountered in the office.

Studies have shown that training in musculoskeletal medicine is inadequate in 

both medical school and non-orthopedic residency training programs.5 The question, 

therefore, is whether or not family medicine residents are ready to tackle the common 
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sports injuries that they would be exposed to after residency 

training. In 2004, it was shown that the traditional curriculum 

of family medicine would not be able to meet the needs of 

the future,6 and there have been discussions on whether the 

length of time in training may be the culprit.7 The suggestion 

to increase the length of family medicine residency training 

to 4 years has been one focal point in this discussion. Some 

programs are experimenting with this idea, although the 

verdict remains divided.8,9

In pediatric and internal medicine residencies, studies 

have identified suboptimal sports medicine training and low 

comfort level in treating common injuries.10,11 However, the 

current available literature does not appear to include any 

studies investigating the comfort level of family medicine 

residents in treating common sports injuries. We hope this 

study will be a good starting point for future studies.

Methods
This is a cross-sectional study of residents across the United 

States in all ACGME- and American Osteopathic Association 

(AOA)-accredited family medicine programs between 

July and October 2013. Programs were selected from the 

American Medical Association’s Fellowship and Residency 

Electronic Interactive Database Access (FREIDA) list of 

all ACGME-accredited programs and the AOA’s database 

of approved osteopathic residency programs. The email 

addresses of 413 program coordinators and directors were 

obtained, and an email with a link to an online survey of 

25 questions related to residents’ perceived sports injury 

knowledge, factors affecting their comfort level, and their 

views on current sports medicine training were sent to be 

disseminated to residents. Questions included medical 

degree type, region of United States where residency was 

located, and history of participation in competitive sports. 

The survey questions were grouped into three categories. The 

first category contained knowledge-based and comfort-level 

questions on ankle sprain, concussion, plantar fasciitis, and 

lateral epicondylitis. The second category contained ques-

tions about factors that pertained to the residents’ training 

which included average number of sports-related injuries 

exposed to, patient population (lower class, middle class, or 

affluent), location of residency (rural, urban, or suburban), 

type of program (community, university, or mixed), and 

accreditation of program (ACGME, AOA, or both). The other 

factors in this category included presence of sports medicine-

trained faculty; presence of sports medicine fellowship in the 

institution; active promotion and encouragement of residents 

to go into sports medicine fellowship by program; availability 

of guidelines for treatment of common sports injuries; and 

workshops and procedure clinics specific for treating sports 

injuries. The third category contained questions pertaining to 

residents’ general interest level in sports medicine, participa-

tion in competitive sports (current or in the past), and plans 

to incorporate sports medicine in future practice.

Mean, standard deviations, and a chi-square test were 

implemented in calculating P-values.

Data was analyzed with the help of Penn State Milton S 

Hershey Medical Center’s Statistics Department using the 

Statistical Analysis System (SAS Institute Inc., Cary, NC, 

USA) version 9.3.

The study was approved by Penn State Milton S Hershey 

Medical Center’s institutional review board with study 

number 43220EM.

Results
A total of 557 residents responded to the survey. Higher 

percentages of doctor of osteopathy (DO) residents identi-

fied the most common sports injuries – ie, ankle sprain, 

concussion, plantar fasciitis, and lateral epicondylitis – as 

commonly occurring, compared to doctor of medicine 

(MD) residents (P=0.02, 0.01, ,0.01, and ,0.01 for ankle 

sprain, concussion, plantar fasciitis, and lateral epicondyli-

tis, respectively). DO residents also appear to feel more 

comfortable treating these injuries compared to their MD 

counterparts (P=0.52, 0.04, 0.05, and ,0.01 for ankle 

sprain, concussion, plantar fasciitis, and lateral epicondylitis, 

respectively) (Figure 1).

More residents from programs with sports medicine 

fellowships (84%, 79%, 60%, and 64%, respectively) 

were able to identify ankle sprain, concussion, plantar 

fasciitis, and lateral epicondylitis as common injuries, and 

expressed comfort in treating them (94%, 80%, 93%, and 

85%, respectively) compared to residents from programs 

with no associated sports medicine fellowship programs 

(81%, 75%, 58%, and 58% for identification knowledge and 

93%, 76%, 89%, and 79% for treatment comfort for ankle 

sprain, concussion, plantar fasciitis, and lateral epicondylitis 

respectively). AOA-accredited programs had higher percent-

ages of residents identifying injuries as common, as well as 

expressing comfort in treating them, although no statistically 

significant differences were observed when compared to 

ACGME or mixed programs, except for in relation to lateral 

epicondylitis (P=0.03 and ,0.01 for knowledge and comfort 

level, respectively). Residency programs that actively pro-

moted sports medicine fellowships had higher percentages of 

residents who identified sports injuries as common, as well 
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as those who expressed comfort in treating them. Although 

the above factors appeared to influence residents’ knowledge 

of identifying the four injuries as common, other factors that 

affected their training appeared not to (Table 1).

In addition to the identification and comfort level 

in treatment of four common injuries based on medical 

training and practices, residents were asked to choose the 

correct answer for the treatment of a mallet finger and 

the correct definition of comminuted fracture. For these 

questions, more DOs correctly identified the definition of 

comminuted fractures (P,0.01) as well as the right treat-

ment for a mallet finger when compared to MDs (72% 

DOs versus 66% MDs). Additionally, higher percentages 

of residents who had seen more injuries answered the 

two questions correctly. AOA-accredited programs and 

programs that actively promoted sports medicine fellow-

ships had higher numbers of residents who accurately 

answered the two questions compared to ACGME- and 

mixed-accreditation programs and programs that did not 

promote sports medicine fellowships.

Other factors that did not appear to affect these two ques-

tions included region of the United States where a residency 

is located, type of residency program (university, community, 

mixed), area where residency is located (urban, suburban, 

rural), socioeconomic background of the patient population, 

presence of readily available guidelines for treating common 

sports injuries, availability of sports-injuries-specific clinics 

in residency, and presence of sports-medicine-trained faculty 

in the residency institution.

Residents’ attitudes towards sports medicine were 

measured against their propensity to identify the four com-

mon injuries as well as against their comfort level in treat-

ing them.

An interest in sports medicine strongly correlated with 

the residents identifying common sports injuries, as well as 

their comfort level in treating them (P=0.02, ,0.01,,0.01, 

and ,0.01 for identification knowledge and P,0.01, ,0.01, 

0.09, and ,0.01 for treatment comfort level for ankle 

sprain, concussion, plantar fasciitis, and lateral epicondylitis, 

respectively) (Figure 2). More residents who participated 

in competitive sports identified more injuries as common, 

compared to those who did not (P,0.01, 0.01, 0.03, and 

0.09 for ankle sprain, concussion, plantar fasciitis, and lateral 

epicondylitis, respectively). A higher percentage of residents 

who participated in sports were comfortable in treating these 

injuries, with the number comfortable in ankle sprain man-

agement being statistically significant (P=0.01).
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Figure 1 Comparison of knowledge and comfort level in treatment of some common sports injuries among DOs and MDs.
Abbreviations: C, percentage of residents comfortable in treating the injury; DO, doctor of osteopathy; K, percentage of residents who identified injury as common; 
MD, doctor of medicine.

Table 1 Medical training factors that did not appear to influence 
residents’ knowledge and comfort level in treating common 
sports injuries

Region of the United States where a residency is located
Number of sports injuries a resident had been exposed to in continuity 
clinic
Socioeconomic background of patient population
Area where residency is located (urban, suburban, rural)
Type of residency program (university, community, mixed)
Presence of sports medicine faculty in residency
Availability of sports-injuries-specific clinics in residency
Presence of readily available guidelines for treating common sports injuries

Notes: A higher percentage of Midwest residents identified injuries as common 
compared to other regions. In addition, residents who had seen more than 20 sports 
injuries were able to identify concussion as common and were comfortable treating 
it. This was the case for lateral epicondylitis in terms of management comfort level. 
Residents in programs that had readily available guidelines were comfortable in 
treating concussion and plantar fasciitis, compared to those who were not.
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Figure 2 Comparison of knowledge and comfort level in treatment of some common sports injuries among residents with different levels of interest for sports medicine.
Abbreviations: C, percentage of residents comfortable in treating the injury; K, percentage of residents who identified injury as common.

Residents who planned on incorporating sports medicine 

into their future practices identified more injuries as common, 

compared to those who did not (P=0.03, ,0.01, ,0.01, 

and ,0.01 for ankle sprain, concussion, plantar fasciitis, and lat-

eral epicondylitis, respectively). These residents were also more 

comfortable in treating these injuries (P=0.05, ,0.01, ,0.17, 

and ,0.01 for ankle sprain, concussion, plantar fasciitis, and 

lateral epicondylitis respectively).

A similar pattern was observed when residents were asked 

about the treatment of mallet finger and the definition of a 

comminuted fracture. Residents who participated in sports 

were more likely to choose the correct answer for treatment 

of mallet finger, and correctly define a comminuted fracture, 

with a statistically significant difference in the treatment of 

mallet finger question (P=0.0008). The majority of residents 

who had a high interest in sports medicine correctly answered 

the question of treatment for mallet finger (P=0.0047) and 

gave the correct definition of comminuted fracture (P=0.31). 

A higher percentage of residents who planned on incorpo-

rating sports medicine into their future practices correctly 

answered treatment for mallet finger (73%) and definition 

of comminuted fracture (78%), compared to those who did 

not have such a plan (61% for treatment of mallet finger and 

72% definition of comminuted fracture). There was also a 

statistically significant difference in answering the treatment 

of mallet finger question (P=0.0020).

Demographical analysis revealed some expected 

outcomes. The more advanced a resident’s training was, the 

more likely he/she would identify sports injuries as common; 

the comfort level in treating such injuries also increased.

Sex had no statistically significant influence on knowl-

edge of residents in identifying sports injuries as common, 

or on their comfort level in treating such injuries.

As residents’ training advanced, the more likely they 

were to correctly answer the treatment question for mallet 

finger and define a comminuted fracture. Half of the residents 

surveyed (50%) felt that 4 weeks of sports medicine rotation 

was appropriate for training in residency; 94% of residents 

thought that a family physician should be able to practice 

sports medicine in the office and also treat common injuries 

in the office (99%). Most (67%) felt one did not need sports 

medicine fellowship training in order to be able to do this.

Discussion
Residency education is expected to naturally influence the 

knowledge and practices of physicians once they are out of 

residency. In the United States, residency programs are either 

ACGME- or AOA-accredited; some programs are combined. 

Residents who go into an AOA-accredited residency program 

would have graduated from a DO medical school. In this 

study, DO degree holders and residents in AOA-accredited 

programs appeared to be more knowledgeable in identifying 

common sports injuries and more comfortable in treating 

them. The one apparent difference between the training of DO 

and MD physicians is osteopathic manipulation treatment, 

which is taught in osteopathic schools of medicine and resi-

dency, but not in allopathic schools. Osteopathic physicians 

are trained to “expertly evaluate the neuromusculoskeletal 

system through the use of manual manipulation”.12 The bones 

and muscles are the main focus of osteopathic manipulation 
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treatment,13 which might account for their seemingly greater 

knowledge of and comfort level with sports medicine.

In the current study, the presence of sports medicine 

fellowship in the residency institution appeared to influence 

residents’ knowledge in identifying common sports injuries 

as well as their treatment comfort level. It is uncertain why 

this is the case, but having a fellowship program on site 

might offer residents the opportunities that fellows experi-

ence, such as game coverage or sports physicals, which in 

turn might provide them greater exposure to managing such 

injuries. However, the presence of a sports medicine faculty 

in a residency program did not appear to affect knowledge 

or treatment comfort. While the mere presence of a faculty 

did not appear to affect these factors, residency programs 

that actively promoted a sports medicine fellowship had 

higher percentages of residents who identified the injuries 

as common and were more comfortable treating them. 

The availability of guidelines for treating injuries and the 

number of injuries residents had been exposed to affected 

their knowledge and comfort level with the treatment of the 

common sports injuries presented in this study. This may be 

because the more a resident was exposed to such injuries, 

the more he or she learned from them and felt confident in 

managing them. The aspects of residency training that had 

no influence in residents’ knowledge and comfort level in 

treatment of common sports injuries included the type of 

residency program (university, community, or mixed), the 

area where residency is located (urban, suburban, or rural), 

the socioeconomic background of the patient population, and 

the region of the United States where a residency was located. 

One exception was that residents in the Midwest identified 

more injuries as common compared to their colleagues in 

other parts of the United States. It can be inferred from these 

results that the availability or absence of certain specialties 

did not have an influence on the residents. For example, a 

rural community will be expected to have fewer orthopedic 

surgeons; as such, family physicians are expected to treat a 

greater number of the common sports injuries, and therefore 

be more comfortable treating them. However, the results of 

this study did not support this.

Residents’ attitudes towards sports medicine appeared 

to have an impact on their identification of sports injuries as 

common and on their comfort level in treating those injuries. 

A strong interest in sports medicine strongly correlated with 

residents identifying sports injuries as common, as well as 

increased comfort in treating them, with statistically signifi-

cant differences. Residents who participated in competitive 

sports also identified more injuries as common and perceived 

themselves to be more comfortable in treating them compared 

to those who did not. Thus, it can be deduced from these 

results that residents with a strong interest in sports medi-

cine might be participating in activities that increase their 

knowledge in this field. These activities could include fol-

lowing trends in sports medicine (reading published articles), 

covering sports events, or following sports in general. For 

residents who had participated in sports, the chances that 

they or teammates had been exposed to these injuries might 

be very high, and they could have gained greater knowledge 

from those experiences. Having been patients themselves 

might have made them aware of how these injuries are treated, 

perhaps even improving their comfort level in treating them. 

Residents who planned on incorporating sports medicine into 

their future practices identified more injuries as common 

compared to those who did not, with statistically significant 

differences, and they were more comfortable treating those 

injuries as well. It stands to reason that residents who are 

considering practicing sports medicine would be inclined 

to learn more about what they would be doing in the future 

compared to residents who are interested in other fields.

Regarding the residents’ views on current sports medi-

cine training and future practice, many residents felt family 

physicians should be able treat common sports injuries and 

practice sports medicine in the office without having been 

through sports medicine fellowship training. Over 95% of 

the residents felt that 4 or more weeks’ rotation in sports 

medicine was sufficient to learn how to treat such common 

injuries. Previous studies in pediatric and internal medicine 

residents focused on whether residents are comfortable in 

treating these injuries. This study expands on identifying why 

this is the case in family medicine residents. A limitation of 

this study is exclusion of military family medicine residency 

programs who are not allowed to complete studies that are 

not sanctioned by the military. An additional limitation is our 

inability to calculate an accurate rate of response. This is due 

to the fact that we are not aware of how many residents actu-

ally received the survey link since it was sent through their 

program directors and coordinators. This can also affect the 

response rate as not all directors or coordinators will forward 

emails to residents.

Conclusion
Several factors shape the training of a family medicine 

resident. This study pointed out factors that affect a family 

medicine resident’s ability to identify a common sports injury 
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as well as his or her comfort level in treating these injuries. 

A resident’s medical background coupled with the residency 

program’s efforts toward sports medicine, such as active pro-

motion of fellowship, may significantly impact knowledge 

and comfort level in treating common sports injuries. The 

availability of specific guidelines for treating some of the 

common injuries could increase residents’ awareness about 

common sports injuries and enhance their comfort level in 

treating these injuries. Residents’ attitudes towards sports 

medicine could also have an impact on their knowledge 

and treatment comfort level. Future studies should focus on 

accessing current practicing family physicians’ treatment 

comfort level and knowledge regarding common sports 

injuries as several years in practice may make up for loss 

experience in residency or medical school.
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