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Abstract
Introduction
Walk-in and after-hours clinics are being increasingly utilized in orthopedics and are especially
beneficial for patients with simple sprains, fractures, or overuse injuries that might otherwise
require an emergency room visit. To meet the increased patient load, additional staffing often is
required, which might include a family medicine physician, nurse practitioner, or physician
assistant. Few studies have evaluated the performance of these non-surgeon providers in an
orthopedic clinical setting. This study compared the time to definitive care of pediatric patients
with forearm and elbow injuries between non-surgeon providers in a walk-in clinic, orthopedic
surgeons in a walk-in clinic, and a pediatric orthopedic surgeon in a regular clinic.

Methods
Children who had closed reduction and fixation of an elbow or forearm injury from January
2010 to December 2017 were identified. The patients were divided into groups: patients initially
evaluated in a walk-in clinic by a non-surgeon provider; patients initially evaluated in a walk-
in clinic by an orthopedic surgeon; and patients initially seen by a fellowship-trained, pediatric
orthopedic surgeon in a regular clinic (control group). Neither type of provider (non-surgeon or
surgeon) in the walk-in clinics definitively treated any injury but rather transferred care of the
patient to a pediatric orthopedic surgeon. The number of clinic visits until surgery, the number
of providers seen, the days before evaluation by a pediatric orthopedic surgeon, and the number
of days before definitive surgical treatment were documented.

Results
Of the 162 patients identified, 36 (22%) were initially seen by an orthopedic surgeon and 62
(38%) by a non-surgeon provider in a walk-in clinic. The remaining 64 (40%) (control group)
were initially seen in a regular office visit by a pediatric orthopedic surgeon. There were no
significant differences noted for patients treated by orthopedic surgeon and non-surgeon
providers in days before a referral visit to the pediatric orthopedic surgeon (3.7 vs. 3.9,
respectively; p = 0.63) or days to surgery for definitive treatment (5.2 vs. 4.8, respectively; p =
0.62). The average number of providers seen (1.58 vs. 1.63, respectively; p = 0.69) and average
number of clinic visits before surgery (2.08 vs. 2.06, respectively; p = 0.76) also were similar
when comparing the two groups. The control group had significantly fewer days from
evaluation to surgical treatment than the surgeon walk-in group (3.3 days vs. 5.2 days, p < 0.05)
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and the non-surgeon walk-in group (3.3 days vs. 4.8 days, p < 0.05).

Conclusion
There was no difference in the number of days to transfer patient care to a pediatric orthopedic
surgeon between non-surgeon providers and orthopedic surgeons in the walk-in clinic.
However, there was a one-day delay reaching definitive treatment when initial evaluation
occurred in a walk-in clinic, regardless of whether the patient was initially seen by a surgeon or
non-surgeon, when compared to an initial evaluation by a pediatric orthopedic surgeon.

Categories: Pediatric Surgery, Orthopedics, Quality Improvement
Keywords: pediatric trauma, walk-in, nonoperative providers, delays in care

Introduction
Providing pediatric orthopedic care to patients in the current healthcare climate commonly
involves practitioners with a variety of backgrounds and training. The surgeon leads the
healthcare team, but this team may be augmented by family medicine providers, nurse
practitioners, or physician assistants [1-3]. The goal of any orthopedic practice is to provide
high-quality, efficient care that effectively addresses the demands of a patient population and
utilizes available resources appropriately.

Complaints of in-toeing, overuse injuries, and simple fractures comprise a significant
proportion of services provided in a pediatric orthopedic clinic, but these complaints may not
always require evaluation by a surgeon to be treated safely and effectively [3,4]. In a scenario in
which a practice has increased demand for outpatient clinical or clerical duties, it may not be
feasible to meet this demand by hiring another pediatric orthopedic surgeon. Many practices
also support an “after-hours” triage clinic that may operate outside conventional business
hours and on weekends [3,5]. It may be beneficial in these circumstances to bolster the number
of providers seeing patients in this clinic without placing undue burden on already busy
surgeons. This role can potentially be filled by non-surgeon providers for musculoskeletal care,
maximizing the number of patients seen during regular clinic hours while minimizing financial
burden on the practice.

Despite the significant role that non-surgeon providers already play in many orthopedic
practices, there is little objective evidence concerning their performance in clinical settings
compared to orthopedic surgeons [1-3,6-9]. In many cases, transfer of care from a non-surgeon
provider to a surgeon is necessary should an injury requiring surgery be identified by the non-
surgeon provider. This transfer of care may represent one potential opportunity for delay in the
treatment of patients requiring surgery [9].

The purpose of this study was to compare the plan of care between non-surgeon providers and
orthopedic surgeons in a walk-in clinic in regard to the number of provider visits required
before surgery, the number of providers seen during the episode of care, the time until the first
office visit with a pediatric orthopedic surgeon, and the number of days to surgery for
treatment of pediatric elbow or forearm injuries. We hypothesized that initial evaluation by
non-surgeon providers in a walk-in clinical setting would not significantly delay treatment.

Materials And Methods
This retrospective cohort study was approved by our Institutional Review Board (IRB no. 16-
05056-XP). Pediatric patients (younger than 18 years of age) who were evaluated at one
institution from January 2010 to December 2017 were identified in the electronic medical
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records system using the Current Procedural Terminology (CPT) code for elbow or forearm
injury. The patients were subsequently placed into three groups: patients who were seen by a
non-surgeon provider in a walk-in clinic; patients who were seen by an orthopedic surgeon in a
walk-in clinic; and patients who were seen by a fellowship-trained pediatric orthopedic surgeon
at a scheduled appointment (control group). Orthopedic surgeons in the walk-in clinic included
fellowship-trained providers from a variety of subspecialties as well as current orthopedic
fellows at the study institution. Non-surgeon providers included family medicine and physical
medicine physicians, nurse practitioners, and physician assistants. All patients with injuries
requiring surgical treatment were transferred to a pediatric orthopedic surgeon for definitive
care. Patients in the control group were initially evaluated and subsequently underwent
management by one fellowship-trained pediatric orthopedic surgeon. These patients had been
scheduled for a regular appointment with the pediatric provider and scheduled for procedural
or surgical care after that visit by the same provider.

All providers were employed by the same orthopedic practice, and only patients who were
evaluated on a walk-in basis, without a scheduled appointment or prior evaluation of the injury
in question, were included in the study. Only acute injuries, defined as having occurred within
seven days of presentation, were included. Patients who were referred from the walk-in clinic
setting directly to a hospital or emergency room for any procedure were excluded from analysis.
Those patients in whom a trial of non-operative management failed before surgical treatment
also were excluded.

Demographic data (age, gender, race, payor status, and injuries) were collected for all cohorts.
The primary endpoints were number of days to initial evaluation by the treating pediatric
orthopedic surgeon, number of days to definitive care, total number of providers seen during
the episode of care, and total number of clinic visits required before surgery.

Comparative analysis was undertaken using descriptive statistics, and comparisons between
cohorts were done using Student’s t-tests and Analysis of Variance (ANOVA). P-values less than
0.05 were considered significant.

Results
A total of 162 patients with elbow or forearm injuries requiring surgery were identified from the
medical record system. Ninety-eight patients who were evaluated initially in a walk-in clinic
and subsequently had procedural or surgical treatment for an elbow or forearm injury were
identified. Of these, 36 of 98 (37%) were initially evaluated by an orthopedic surgeon not
fellowship-trained in pediatrics, and 62 of 98 (63%) were seen by a non-surgeon provider. The
remaining 64 patients seen over the same time period at a regularly scheduled appointment and
solely treated by a pediatric orthopedic surgeon served as the control group. Demographic
information is listed in Table 1. There were no significant differences in age, gender, or race
between these cohorts.
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Demographics    

 Surgeon walk-in patients Non-surgeon walk-in patients Control group P-value

Patients (n) 36 62 64  

Sex (n)    0.252

Male 21 41 33  

Female 15 21 31  

Mean age (years) 8.7 (1-17) 8.6 (4-16) 7.4 (1-14) 0.845

Race (n)    0.912

Caucasian 23 43 42  

African-American 10 15 19  

Other 3 4 3  

TABLE 1: Cohort Demographics

Non-surgeon versus orthopedic surgeon providers
No statistically significant differences were found between the two groups (non-surgeon versus
orthopedic surgeon) of walk-in patients when comparing the time between initial evaluation
and first visit with the treating pediatric orthopedic surgeon. Care of patients was transferred to
a treating pediatric orthopedic surgeon an average of 3.9 days after initial walk-in evaluation by
an orthopedic surgeon and 3.7 days by a non-surgeon provider (p = 0.631). Also, no significant
differences were noted when comparing the time between initial walk-in evaluation and
surgical treatment between the non-surgeon and surgeon groups. Walk-in patients seen by an
orthopedic surgeon underwent surgery an average of 5.2 days after initial evaluation compared
to 4.8 days for patients seen by a non-surgeon provider (p = 0.622). In both groups most of the
patients had two visits with two different providers prior to their definitive procedure, with no
significant differences noted between providers.

Control group
Sixty-four patients who were seen over the same time period at a regularly scheduled
appointment and treated solely in a pediatric orthopedic surgeon’s clinic underwent a
definitive procedure significantly faster than either walk-in group (3.3 vs. 5.2, p = 0.0004 and
4.8, p = 0.01, respectively). Additionally, patients solely seen by a pediatric orthopedic surgeon
were significantly more likely to undergo their surgery after a single clinic visit. Twenty
patients (56%) in the surgeon walk-in group and 24 patients (61%) in the non-surgeon walk-in
group had two or more clinic visits prior to surgical treatment compared to the control group in
which all 64 patients (100%) underwent their procedure after a single visit.

Analysis by injury type
In the walk-in group, distal radial and forearm shaft fractures were the most common diagnoses
in 33 patients (34%) and 28 patients (29%), respectively. In contrast, the most common injuries
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seen in the pediatric orthopedist's group (control) were supracondylar fractures of the humerus
(52%, 33 patients). The complete distribution of injuries is listed in Table 2. All supracondylar
humeral fractures in this study were Gartland type II extension injuries.

Injury Type Walk-In Control

Distal Radius 33 Distal Radius 5

Forearm shaft 28 Forearm shaft 12

Supracondylar Humerus 19 Supracondylar Humerus 33

Medial epicondyle 6 Medial epicondyle 8

Lateral Condyle 5 Lateral Condyle 2

Radial neck 3 Radial neck 2

Monteggia 2 Monteggia 1

Olecranon 1 Coronoid 1

Galeazzi 1  

TABLE 2: Injury Distribution

Patients with supracondylar fractures seen in the walk-in clinic underwent their procedures an
average of 4.6 days after evaluation, compared to an average of 2.6 days for patients seen and
treated by a pediatric orthopedic surgeon (p = 0.004). Times to treatment for the remaining
diagnoses were not significantly different (Table 3).

2020 Fournier et al. Cureus 12(5): e8139. DOI 10.7759/cureus.8139 5 of 8



 Provider N Mean Std. Deviation P-value

Distal Radius Walk-In 35 5.7 4.16  

 Same Surgeon 5 3.6 1.14 0.274

Forearm Shaft Walk-In 28 4.46 2.99  

 Same Surgeon 12 4 2.3 0.634

Supracondylar Walk-In 19 4.58 2.43  

 Same Surgeon 33 2.64 1.27 0.004

Medial Epicondyle Walk-In 6 4.33 1.86  

 Same Surgeon 8 4.38 2.07 0.97

TABLE 3: Analysis of Delay by Injury Type
Sample sizes were too low for comparison for remaining diagnoses.

Discussion
Demand for pediatric musculoskeletal care is high due in part to the fact that approximately
25% of the population in the United States is under 18 years of age and that this segment of the
population has been shown to have increasing rates of musculoskeletal injury [10,11]. In
addition to the high rates of traumatic injury, pediatric orthopedic surgeons also care for a wide
variety of developmental, traumatic, and overuse syndromes that are commonly managed non-
operatively. To meet this increasing demand, orthopedic practices across a variety of
subspecialties have integrated non-surgeon physicians and advanced practice providers into
the clinical care setting [1-5,9]. Many studies have demonstrated increasing enrollment in
physician assistant and nurse practitioner programs, and the care they provide has been
reported to be cost efficient and safe in a variety of clinical scenarios [5-9,12-14].

Advanced practice providers are increasing in orthopedic settings; however, data comparing the
care they provide with that of orthopedic surgeons are lacking. A recent study by Althausen et
al. analyzed the financial and clinical effects of adding a physician assistant to an orthopedic
trauma service at a level-2 community trauma hospital [6]. They found that although physician
assistants only covered approximately 50% of their costs, patients were seen faster and spent
less time in the emergency department after physician assistant integration. Administration of
antibiotics and venous thromboembolism prophylaxis were more reliable with physician
assistants as part of the team, and overall postoperative complication rates were reduced.
Additionally, multiple studies have found that advanced practice providers can improve the
delivery of safe patient care in critical care, emergency, and general surgery settings [4-9,14-
16].

This study directly compared the operative treatment of pediatric patients with forearm and
elbow trauma initially seen by orthopedic surgeons and non-surgeon care providers in a large,
single-specialty orthopedic walk-in clinic. No significant differences between surgeon and
non-surgeon providers were found in days before appointments with the treating pediatric
orthopedic surgeon or total days elapsed between clinic evaluation and definitive surgery. This
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suggests that advanced practice providers can be safely integrated into orthopedic clinical
treatment teams without introducing a significant delay in care.

Although no differences were found when comparing orthopedic surgeons with non-surgeon
providers in the walk-in setting, patients seen and treated initially by a pediatric orthopedic
surgeon underwent their procedures significantly sooner than patients seen in the walk-in
clinic. This may be attributable to the pediatric surgeon’s ability to diagnose the injury and
schedule surgery in a single encounter. Additionally, the control group contained a higher
proportion of supracondylar fractures, and these injuries were treated significantly faster by the
pediatric orthopedic surgeon.

Aside from being retrospective in nature, this study has other limitations, and our findings may
not be generalizable to advanced practice providers seeing patients with musculoskeletal
complaints in non-orthopedic clinics. This study was completed at a high-volume, academic
orthopedic practice where non-surgical providers are well integrated into the treatment team.
Non-surgical team members can easily communicate with orthopedic surgeons either in person
or by telephone, which is unlikely to be the case in smaller orthopedic practices, multi-specialty
clinics, or urgent care facilities. The results of this study are most applicable to larger
orthopedic groups with multi-specialty representation. Also, selection bias potential exists as a
result of excluding patients who were prescribed a trial of non-operative management because
they may represent the group with the most variability in treatment between different types of
providers. Larger, prospective studies will be needed to better assess patient care by advanced
practice and non-surgeon providers as their participation in the orthopedic workforce
continues to expand.

Conclusions
In this retrospective study of 162 pediatric patients with upper extremity injuries, the time from
initial evaluation to definitive treatment was assessed under three different outpatient
scenarios: initial evaluation by a non-surgeon provider in a walk-in clinic with subsequent
referral for definitive treatment; initial evaluation by an orthopedic surgeon in a walk-in clinic
with subsequent referral for definitive treatment; and initial evaluation with definitive
treatment by a fellowship-trained pediatric orthopedic surgeon at a regularly scheduled office
appointment. No significant differences were found between the non-surgeon providers and
orthopedic surgeons in the walk-in clinic, suggesting that advanced practice providers do not
introduce significant delays in care. A statistically significant difference was noted between the
walk-in clinic (regardless of provider) and the regularly scheduled office appointment;
however, this delay of just over 1 day may not be clinically significant.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Institutional Review
Board of the University of Tennessee Health Science Center issued approval 16-05056-XP. The
Administrative Section of the UTHSC Institutional Review Board (IRB) reviewed your
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expedited review under 45 CFR 46.110(b)(1) category (5). The use of children as subjects is
approved under 45 CFR 46.404. The use of pregnant women and fetuses as subjects is approved
under 45 CFR 46.204. The IRB has reviewed these materials and determined that they do
comply with proper consideration for the rights and welfare of human subjects and the
regulatory requirements for the protection of human subjects. Therefore, this letter constitutes
full approval by the IRB of your application (version 1.0) as submitted. Animal subjects: All
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2020 Fournier et al. Cureus 12(5): e8139. DOI 10.7759/cureus.8139 7 of 8



following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: Jeffrey
Sawyer declare(s) Financial from Nuvasive. Paid speaker. Jeffrey Sawyer declare(s) Financial
from Republic Spine. Paid presenter. Jeffrey Sawyer, Derek Kelly, David Spence declare(s)
royalties from Wolters Kluwer/LWW. Publishing royalties. Jeffrey Sawyer, David Spence,
Benjamin Sheffer, Derek Kelly declare(s) royalties from Elsevier Mosby. Publishing Royalties.
David Spence declare(s) Financial from Orthopediatrics. Research Support. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

References
1. Day CS, Boden SD, Knott PT, O'Rourke NC, Yang BW: Musculoskeletal workforce needs: are

physician assistants and nurse practitioners the solution? AOA critical issues. J Bone Joint
Surg Am. 2016, 98:46. 10.2106/JBJS.15.00950

2. Auerbach DI, Staiger DO, Buerhaus PI: Growing ranks of advanced practice clinicians -
implications for the physician workforce. N Engl J Med. 2018, 378:2358-2360.
10.1056/NEJMp1801869

3. Ward WT, Eberson CP, Otis SA, et al.: Pediatric orthopaedic practice management: the role of
midlevel providers. J Pediatr Orthop. 2008, 28:795-798. 10.1097/BPO.0b013e318183249f

4. Halter M, Wheeler C, Pelone F, et al.: Contribution of physician assistants/associates to
secondary care: a systematic review. BMJ Open. 2018, 8:019573. 10.1136/bmjopen-2017-
019573

5. Anderson TJ, Althausen PL: The role of dedicated musculoskeletal urgent care centers in
reducing cost and improving access to orthopaedic care. J Orthop Trauma. 2016, 30:3-6.
10.1097/BOT.0000000000000712

6. Althausen PL, Shannon S, Owens B, et al.: Impact of hospital-employed physician assistants
on a Level II community-based orthopaedic trauma system. J Orthop Trauma. 2016, 30:40-44.
10.1097/01.bot.0000510721.23126.48

7. Christmas AB, Reynolds J, Hodges S, Franklin GA, Miller FB, Richardson JD, Rodriguez JL:
Physician extenders impact trauma systems . J Trauma. 2005, 58:917-920.
10.1097/01.TA.0000162736.06947.E3

8. Costa DK, Wallace DJ, Barnato AE, Kahn JM: Nurse practitioner/physician assistant staffing
and critical care mortality. Chest. 2014, 146:1566-1573. 10.1378/chest.14-0566

9. Garrison S, Eismann EA, Cornwall R: Does using PAs in the closed treatment of pediatric
forearm fractures increase malunion risk?. JAAPA. 2017, 30:41-45.
10.1097/01.JAA.0000526777.00101.b9

10. Age and sex composition: 2010 . (2019). Accessed: March 13, 2019:
https://www.census.gov/prod/cen2010/briefs/c2010br-03.pdf.

11. Shook JE, Chun TH, Conners GP, et al.: Management of pediatric trauma. Pediatrics. 2016,
138:e20161569. 10.1542/peds.2016-1569

12. Hooker RS, Muchow AN: Supply of physician assistants: 2013-2026. JAAPA. 2014, 27:39-45.
10.1097/01.JAA.0000443969.69352.4a

13. Salsberg E: The nurse practitioner, physician assistant, and pharmacist pipelines: continued
growth. Health Affairs. 2015,

14. Kleinpell RM, Ely EW, Grabenkort R: Nurse practitioners and physician assistants in the
intensive care unit: an evidence-based review. Crit Care Med. 2008, 36:2888-2897.
10.1097/CCM.0b013e318186ba8c

15. Manning BT, Bohl DD, Luchetti TJ, Christian DR, Fernandez JJ, Cohen MS, Wysocki RW:
Physician extenders in hand surgery: the patient's perspective . Hand (N Y). 2019, 14:127-132.
10.1177/1558944718795303

16. Manning BT, Bohl DD, Hannon CP, et al.: Patient perspectives of midlevel providers in
orthopaedic sports medicine. Orthop J Sports Med. 2018, 6:2325967118766873.
10.1177/2325967118766873

2020 Fournier et al. Cureus 12(5): e8139. DOI 10.7759/cureus.8139 8 of 8

https://dx.doi.org/10.2106/JBJS.15.00950
https://dx.doi.org/10.2106/JBJS.15.00950
https://dx.doi.org/10.1056/NEJMp1801869
https://dx.doi.org/10.1056/NEJMp1801869
https://dx.doi.org/10.1097/BPO.0b013e318183249f
https://dx.doi.org/10.1097/BPO.0b013e318183249f
https://dx.doi.org/10.1136/bmjopen-2017-019573
https://dx.doi.org/10.1136/bmjopen-2017-019573
https://dx.doi.org/10.1097/BOT.0000000000000712
https://dx.doi.org/10.1097/BOT.0000000000000712
https://dx.doi.org/10.1097/01.bot.0000510721.23126.48
https://dx.doi.org/10.1097/01.bot.0000510721.23126.48
https://dx.doi.org/10.1097/01.TA.0000162736.06947.E3
https://dx.doi.org/10.1097/01.TA.0000162736.06947.E3
https://dx.doi.org/10.1378/chest.14-0566
https://dx.doi.org/10.1378/chest.14-0566
https://dx.doi.org/10.1097/01.JAA.0000526777.00101.b9
https://dx.doi.org/10.1097/01.JAA.0000526777.00101.b9
https://www.census.gov/prod/cen2010/briefs/c2010br-03.pdf
https://www.census.gov/prod/cen2010/briefs/c2010br-03.pdf
https://dx.doi.org/10.1542/peds.2016-1569
https://dx.doi.org/10.1542/peds.2016-1569
https://dx.doi.org/10.1097/01.JAA.0000443969.69352.4a
https://dx.doi.org/10.1097/01.JAA.0000443969.69352.4a
https://www.healthaffairs.org/do/10.1377/hblog20150526.047896/full/
https://dx.doi.org/10.1097/CCM.0b013e318186ba8c
https://dx.doi.org/10.1097/CCM.0b013e318186ba8c
https://dx.doi.org/10.1177/1558944718795303
https://dx.doi.org/10.1177/1558944718795303
https://dx.doi.org/10.1177/2325967118766873
https://dx.doi.org/10.1177/2325967118766873

	Initial Evaluation by a Non-Surgeon Provider Does Not Delay the Surgical Care of Pediatric Forearm and Elbow Trauma in a Walk-In Orthopaedic Clinic
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Cohort Demographics
	Non-surgeon versus orthopedic surgeon providers
	Control group
	Analysis by injury type
	TABLE 2: Injury Distribution
	TABLE 3: Analysis of Delay by Injury Type


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


