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Introduction  
Follow-up adherence in orthopedic trauma is crucial for identifying complications and 
optimizing recovery. Insurance status can influence access to necessary follow-up care, 
with uninsured patients often facing significant barriers. Limited research exists on the 
impact of insurance status on follow-up adherence in orthopedic trauma patients at 
public hospitals. This study investigates the role of insurance status in follow-up 
adherence among orthopedic trauma patients at a public hospital. 

Methods  
A retrospective review was conducted on 1,040 adult orthopedic trauma patients at a U.S. 
level-one trauma center over 13 months (2021–2022). Patients were classified as insured 
or uninsured, with uninsured further divided into “uninsured-assisted” (Hospital Card) 
and “uninsured-unassisted” groups. Data on demographics, operative status, first 
follow-up attendance, and six-month follow-up completion were analyzed. Chi-squared 
tests and logistic regression assessed the association between insurance status and 
follow-up adherence. Outcomes of patients evaluated before and after June 2021 were 
compared to examine the effects of the COVID-19 pandemic. 

Results  
Of 839 patients recommended for follow-up, 66.3% attended their first appointment, with 
no significant difference between insured (68.2%) and uninsured (63.4%) patients. 
However, uninsured patients were significantly more likely to be lost to follow-up at six 
months compared to insured patients. No differences were found between Hospital Card 
(local financial assistance program) and privately insured patients at six months or 
between COVID and post-COVID groups. Operatively managed patients had a 
significantly higher first-appointment attendance than non-operatively managed 
patients. Alcohol and tobacco use were linked to significantly lower first-appointment 
attendance. 

Discussion and Conclusion    
Insurance status did not impact first-appointment attendance but was associated with 
six-month follow-up challenges for uninsured patients without financial assistance. Our 
results highlight the importance of financial assistance programs as a mechanism to 
improve follow-up adherence for uninsured orthopedic trauma. 

INTRODUCTION 

Attendance at follow-up visits decreases the rate of compli
cations and readmission after operative injuries (Saunders, 
Fernandes-Taylor, Rathouz, et al. 2014; Tevis et al. 2014; 
Watts, Kehoe, and Luesley 1997). Risk factors for decreased 
follow-up include homelessness, increased distance from 
the clinic site, drug/tobacco use, and lack of private in
surance (Whiting, Greenberg, Thakore, et al. 2015; Agel et 
al. 2021). Insurance status can significantly impact access 
to and quality of healthcare, with insured individuals ex
periencing better health outcomes across a range of ser
vices (Institute of Medicine (US) Committee on the Con
sequences of Uninsurance 2002). This trend is also seen 
among trauma patients, where uninsured status and mi
nority race are associated with higher in-hospital mortality 
and decreased post-hospital care in patients with severe in
juries (Gerry et al. 2016). Another factor that affects patient 
outcomes is follow-up adherence, which is a known chal
lenge in orthopedic trauma as providers are unable to mod

ify treatment regimens and cannot detect potential compli
cations (Zelle et al. 2015). 

Studies have suggested that insurance status, male sex, 
and tobacco and illicit drug use significantly affect the six-
month follow-up of orthopedic trauma patients (Whiting, 
Greenberg, Thakore, et al. 2015; Zelle et al. 2015; 
Bhashyam et al. 2023; Bliss, Mora, and Krause 2016; 
Launonen, Sumrein, Reito, et al. 2019; Zubovic et al. 2021). 
For example, one study that assessed adult patients with 
acute hand injuries at a private institution found that unin
sured and Medicaid-insured patients were less likely to ini
tiate outpatient follow-up or complete recommended fol
low-up than privately insured patients (Zubovic et al. 
2021). 

Previous studies on this topic used data from patients 
at private academic centers, where insurance status likely 
plays a larger role in accessing follow-up care than at public 
hospitals (Whiting, Greenberg, Thakore, et al. 2015; Zelle et 
al. 2015; Bhashyam et al. 2023; Zubovic et al. 2021; Rucin
ski et al. 2023). Studies that specifically analyze the role 
of insurance status on the rate of orthopedic trauma fol
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low-up at public institutions remain limited. Additionally, 
most of the existing studies analyzed orthopedic trauma 
patients who underwent surgical management for their in
juries during their initial presentation/admission. To our 
knowledge, there are currently no studies that evaluate the 
impact of insurance status on the initiation and comple
tion of follow-up of orthopedic trauma patients with non-
surgically managed injuries. Our study addresses these lit
erature gaps by exploring the following questions: (1) At a 
public hospital where access to medical care should not be 
limited by insurance status, does insurance status still have 
an impact on the follow-up of orthopedic trauma patients? 
(2) How does follow-up adherence differ between surgically 
and non-surgically managed orthopedic trauma patients? 

MATERIALS & METHODS 

Institutional Review Board (IRB) approval was obtained. 
We conducted a retrospective chart review of 1040 patients 
who presented to the emergency department or level-one 
trauma center at a tertiary care hospital in the United 
States for an injury that required an orthopedic surgery 
consultation over a 13-month period (January 1, 2021, to 
January 31, 2022). All adult patients (age 18+) evaluated by 
the orthopedic surgery team were included, whether they 
had an isolated orthopedic injury or not. Additionally, both 
operative and non-operative orthopedic trauma patients 
were included. Patients younger than 18, patients who died 
during their hospital stay or soon after discharge, and pa
tients who were incarcerated at the time of injury were ex
cluded. 

All data that was used in this analysis were extracted 
from electronic medical records. The following variables 
were collected: age, sex, race/ethnicity, primary language, 
employment status, tobacco use, alcohol use, mechanism 
of injury, diagnosis, admission status, operative status, in
surance status, and type of insurance. Type of insurance 
was categorized as Private, Medicare, Medicaid, Workers’ 
Compensation, no insurance, or a Hospital Card (local fi
nancial assistance program); these insurance types were 
then grouped into either “insured” or “uninsured” cate
gories. The “insured” group included patients with Private, 
Medicare, Medicaid, or Workers’ Compensation insurance, 
while the “uninsured” group included patients with no in
surance or a Hospital Card. Patients with any form of Med
icaid, including traditional Medicaid plans and HMO-like 
plans, were all grouped into one Medicaid category. Pa
tients with a Hospital Card are described as “uninsured-as
sisted,” whereas patients with no form of insurance or fi
nancial assistance are described as “uninsured-unassisted.” 

The recommended time to follow up and adherence with 
follow-up were extracted from the chart review. Follow-up 
was defined as the patient presenting for the first sched
uled clinic appointment or outpatient operation, whichever 
came first. Patients who attended their first follow-up visit 
were further stratified to determine the status of follow-
up at six months (Zelle et al. 2015). These patients were 
categorized as completed follow-up (no further follow-up 
necessary, follow-up as needed, or ongoing follow-up at six 

months) or lost to follow-up (failure to return as recom
mended). 

Patients were also divided into “COVID” and “post-
COVID” groups. The “COVID” group included patients who 
presented on or before May 31, 2021, and the “post-COVID” 
group included patients who presented on or after June 1, 
2021. These dates were selected because the study institu
tion’s COVID-19 restrictions were completely lifted by the 
end of May 2021. Follow-up at first appointment and at six 
months were compared between these groups to assess for 
confounding effects of COVID-19 restrictions. 

The primary outcome of this study was to determine the 
impact of insurance status on the follow-up of orthopedic 
trauma patients after discharge. 

STATISTICAL ANALYSIS 

Demographic data representing our sample were analyzed 
using descriptive statistics with frequency counts reported 
for each variable. Subsequently, significant associations 
with the two dichotomous outcome variables (attended first 
appointment and follow-up at six months) and other cat
egorical variables were identified using a Chi-Squared test 
for independence. Pairwise comparisons were done, and all 
p-values are reported using the Bonferroni adjustment with 
the significance level set at p=0.05. Selected variables were 
entered into a logistic regression for analysis of the out
come variables Attended First Appointment and Follow-
Up Status at Six Months. All analysis was performed using 
SPSS Version 28 (IBM, Armonk NY). 

RESULTS 

1040 patient charts were included for review. In this cohort, 
201 patients were not recommended to follow up in the 
health system of interest and were subsequently excluded 
from the analysis. Of the 839 patients recommended to fol
low up, 59.5% were insured while 40.5% were uninsured. 
On average, the recommended time to follow up after dis
charge was 1-2 weeks. Additional detailed demographic in
formation is displayed in Table 1). 

The most common mechanism of injury was a fall from 
standing (height <6 feet), and the most frequently injured 
anatomic location was the upper extremity. A detailed de
scription of the mechanism of injury and anatomic location 
of injury is shown in Table 2). 

There were 262 patients in the “COVID” group, of which 
157 (59.9%) were insured and 105 (40.1%) were uninsured, 
and 577 patients in the “post-COVID” group, of which 343 
(59.4%) were insured and 234 (40.6%) were uninsured. Ad
ditional information regarding the breakdown of the 
“COVID” and “post-COVID” groups are in Table 3). 

ATTENDED FIRST APPOINTMENT 

There were 839 patients recommended for follow-up. 556 
(66.3%) patients attended their first follow-up appoint
ment, of which 341 (61.3%) were insured and 215 (38.7%) 
were uninsured. 283 (33.7%) patients did not attend their 

Impact of Insurance Status on Follow-Up Care for Operative and Non-Operative Orthopedic Trauma in a P…

Journal of Orthopaedic Experience & Innovation 3



Table 1. Insurance Type Categorized by Patient Demographics       

Insurance Type 

Private Medicare Medicaid Military 
Workers 
Compensation 

Total Insured Uninsured–Assisted Uninsured–Unassisted Total Uninsured Total 

Mean % Mean % Mean % Mean % Mean % Mean N % Mean % Mean % Mean N % Mean N % 

Age at Injury 44 71 45 53 46 49 39 41 41 46 

Biological Sex 
Male 65.2% 55.0% 58.2% 100.0% 87.1% 316 63.2% 64.7% 72.1% 242 71.4% 558 66.5% 

Female 34.8% 45.0% 41.8% 0.0% 12.9% 184 36.8% 35.3% 27.9% 97 28.6% 281 33.5% 

Ethnicity 

White 14.1% 17.0% 11.8% 66.7% 16.1% 73 14.6% 29.4% 15.1% 56 16.5% 129 15.4% 

Black or African 
American 

28.1% 29.0% 32.7% 0.0% 22.6% 144 28.8% 29.4% 29.8% 101 29.8% 245 29.2% 

Hispanic/Latino 57.0% 54.0% 55.5% 33.3% 58.1% 280 56.0% 41.2% 53.8% 178 52.5% 458 54.6% 

Other 0.8% 0.0% 0.0% 0.0% 3.2% 3 0.6% 0.0% 1.3% 4 1.2% 7 0.8% 

Language 

English 64.8% 58.0% 66.4% 100.0% 45.2% 314 62.8% 32.4% 55.7% 181 53.4% 495 59.0% 

Spanish 32.0% 40.0% 31.8% 0.0% 51.6% 173 34.6% 52.9% 42.0% 146 43.1% 319 38.0% 

Haitian Creole 2.7% 2.0% 1.8% 0.0% 3.2% 12 2.4% 5.9% 1.6% 7 2.1% 19 2.3% 

Other 0.4% 0.0% 0.0% 0.0% 0.0% 1 0.2% 8.8% 0.7% 5 1.5% 6 0.7% 

Employment Status 

Employed 67.2% 8.0% 39.1% 33.3% 96.8% 254 50.8% 61.8% 50.8% 176 51.9% 430 51.3% 

Unemployed 20.7% 78.0% 46.4% 66.7% 0.0% 184 36.8% 23.5% 39.3% 128 37.8% 312 37.2% 

Unknown 12.1% 14.0% 14.5% 0.0% 3.2% 62 12.4% 14.7% 9.8% 35 10.3% 97 11.6% 

Alcohol Use 

Yes 41.4% 25.0% 30.0% 0.0% 29.0% 173 34.6% 35.3% 36.1% 122 36.0% 295 35.2% 

No 54.7% 67.0% 60.0% 100.0% 67.7% 297 59.4% 61.8% 58.7% 200 59.0% 497 59.2% 

Unknown 3.9% 8.0% 10.0% 0.0% 3.2% 30 6.0% 2.9% 5.2% 17 5.0% 47 5.6% 

Admitted 
Yes 43.8% 53.0% 44.5% 100.0% 45.2% 231 46.2% 38.2% 35.7% 122 36.0% 353 42.1% 

No 56.3% 47.0% 55.5% 0.0% 54.8% 269 53.8% 61.8% 64.3% 217 64.0% 486 57.9% 

Tobacco Use 

Current Smoker 16.4% 17.0% 25.5% 0.0% 22.6% 94 18.8% 8.8% 25.9% 82 24.2% 176 21.0% 

Former Smoker 1.6% 7.0% 1.8% 0.0% 3.2% 14 2.8% 11.8% 2.6% 12 3.5% 26 3.1% 

Never Smoker 77.7% 66.0% 61.8% 100.0% 71.0% 358 71.6% 76.5% 66.2% 228 67.3% 586 69.8% 

Unknown 4.3% 10.0% 10.9% 0.0% 3.2% 34 6.8% 2.9% 5.2% 17 5.0% 51 6.1% 

Operating Room 
Yes 35.2% 37.0% 30.9% 66.7% 38.7% 175 35.0% 32.4% 27.2% 94 27.7% 269 32.1% 

No 64.8% 63.0% 69.1% 33.3% 61.3% 325 65.0% 67.6% 72.8% 245 72.3% 570 67.9% 

Return to ED within 6 
Months 

Yes 5.9% 8.0% 10.0% 0.0% 6.5% 36 7.2% 11.8% 4.3% 17 5.0% 53 6.3% 

No 94.1% 92.0% 90.0% 100.0% 93.5% 464 92.8% 88.2% 95.7% 322 95.0% 786 93.7% 
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Table 2. Mechanism of Injury Categorized by Anatomic Location of Injury          

Body Location 

Upper Extremity 
Lower 
Extremity 

Upper and 
Lower 

Pelvis Spine Total 

N % N % N % N % N % N 

Ballistic 15 42.9% 16 45.7% 1 2.9% 2 5.7% 1 2.9% 35 

Penetrating Trauma 29 96.7% 1 3.3% 0 0.0% 0 0.0% 0 0.0% 30 

Fall From Height > 6 ft 16 36.4% 17 38.6% 1 2.3% 2 4.5% 8 18.2% 44 

Crush 27 71.1% 7 18.4% 0 0.0% 3 7.9% 1 2.6% 38 

(Contact) Sports 6 46.2% 6 46.2% 0 0.0% 1 7.7% 0 0.0% 13 

Watercraft 3 50.0% 2 33.3% 0 0.0% 1 16.7% 0 0.0% 6 

Other 29 38.7% 36 48.0% 0 0.0% 2 2.7% 8 10.7% 75 

Non-penetrating 
Trauma 

39 81.3% 7 14.6% 0 0.0% 0 0.0% 2 4.2% 48 

Motor Vehicle Accident 45 40.5% 39 35.1% 2 1.8% 9 8.1% 16 14.4% 111 

Motorcycle Accident 28 47.5% 17 28.8% 9 15.3% 3 5.1% 2 3.4% 59 

Infection/Rule out 
Infection 

18 54.5% 13 39.4% 0 0.0% 2 6.1% 0 0.0% 33 

Animal Bite 11 100.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 11 

Person Hit by Car 12 21.1% 31 54.4% 2 3.5% 6 10.5% 6 10.5% 57 

Machine Based Injury 26 89.7% 3 10.3% 0 0.0% 0 0.0% 0 0.0% 29 

Fall From Standing (< 6 
ft) 

115 54.8% 83 39.5% 2 1.0% 0 0.0% 10 4.8% 210 

Mixed 30 75.0% 9 22.5% 0 0.0% 1 2.5% 0 0.0% 40 

Table 3. Insurance Type Categorized by Follow-up During and After COVID-19          

Attended First Appointment Completed Follow-up at 6 months 

COVID Post-COVID COVID Post-COVID 

Count (%) Count (%) Count (%) Count (%) 

Workers Compensation 8 4.8% 11 2.8% 6 7.7% 8 4.9% 

Military 0 0.0% 1 0.3% 0 0.0% 1 0.6% 

Medicaid 16 9.7% 62 15.9% 10 12.8% 27 16.5% 

Medicare 22 13.3% 37 9.5% 13 16.7% 17 10.4% 

Private 60 36.4% 124 31.7% 30 38.5% 69 42.1% 

Total Insured 106 64.2% 235 60.1% 59 75.6% 122 74.4% 

Uninsured–Assisted 8 4.8% 20 5.1% 3 3.8% 7 4.3% 

Uninsured–Unassisted 51 30.9% 136 34.8% 16 20.5% 35 21.3% 

Total Uninsured 59 35.8% 156 39.9% 19 24.4% 42 25.6% 

first follow-up appointment, of which 159 (56.2%) were in
sured and 124 (43.8%) were uninsured. There was no signif
icant association between insurance status and attendance 
at first appointment (p=0.111) (Figure 1). 

Figure 1 depicts the follow-up rates of insured and unin
sured patients. Figure 1.1 shows that 32% of insured pa
tients did not attend their first follow-up appointment, and 
68% of insured patients did attend their first appointment; 
of this 68%, 36% completed the recommended follow-up 
and 32% were lost to follow-up. Figure 1.2 shows that 37% 
of uninsured patients did not attend their first follow-up 
appointment, but 63% did, of which 18% completed recom
mended follow-up and 45% were lost to follow-up. 

A total of 165 patients (63.0%) in the “COVID” group 
attended their first follow-up appointment, of which 106 
(64.2%) were insured and 59 (35.8%) were uninsured. A to
tal of 391 patients (67.8%) in the “post-COVID” group at
tended their first follow-up appointment; 235 (60.1%) were 
insured and 156 (39.9%) were uninsured (Table 3). There 
were no significant differences between COVID groups for 
patients who attended their first follow-up appointment. 

Only 52.8% of current smokers attended their first fol
low-up appointment compared to 70.6% of never-smokers, 
which demonstrated a significant association between to
bacco use and attendance at first follow-up appointment 
(p<0.001). Alcohol use was also significantly associated 
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Figure 1. Follow-Up Adherence of Insured and Uninsured Patients        

with attending the first appointment - only 61.0% of pa
tients who reported using alcohol attended while 69.6% of 
patient who denied alcohol use attended (p=0.044). 

269 patients presenting with orthopedic trauma injuries 
were taken to the operating room at their initial encounter. 
81.4% of operatively managed patients attended their first 
follow-up appointment, while only 59.1% of non-opera
tively managed patients attended their first follow-up ap
pointment (p<0.001). There was also a significant associ
ation between ethnicity and attendance at first follow-up 
appointment (p=0.048). Detailed information about patient 
follow-up is displayed in Table 4). 

Insurance status did not contribute (p=0.185) to the lo
gistic regression model. Of the variables entered, current 
smoker (p=0.005), speaking Haitian Creole (p=0.028), 
speaking Spanish (p=0.025), operative management 
(p<0.001), and age (p<0.029) significantly contributed to 
the model. 

FOLLOW-UP AT SIX MONTHS 

Of the 556 patients who attended their first follow-up ap
pointment, 242 (43.5%) completed the recommended fol
low-up at six months, 181 (74.8%) of whom were insured 
and 61 (25.2%) of whom were uninsured. There were 314 
(56.5%) patients who attended their first follow-up ap
pointment and were then lost to follow-up; 160 (51.0%) 

of these patients were insured and 154 (49.0%) were unin
sured. This demonstrated that significantly more uninsured 
patients (71.6%) were lost to follow-up at six months than 
insured patients (46.9%) (p<0.001) (Figure 1). 

Insurance category was significantly associated with fol
low-up status at six months (p<0.001). A pairwise com
parison of categories demonstrated that significantly more 
uninsured-unassisted patients (73.2%) were lost to follow-
up than privately insured patients (45.7%) (p<0.001). How
ever, there was no significant difference between unin
sured-assisted patients (64.3%) and privately insured 
patients (45.7%) who were lost to follow-up (p>0.05). 

78 patients (47.3%) in the “COVID” group who attended 
their first appointment completed follow-up at six months, 
of which 59 (75.6%) were insured and 19 (24.4%) were unin
sured. 164 patients (41.9%) in the “post-COVID” group who 
attended their first appointment completed follow-up at six 
months, of which 122 (74.4%) were insured and 156 (39.9%) 
were uninsured (Table 4). There were no significant differ
ences between COVID groups for patients who had com
pleted follow-up at six months. 

Tobacco use, alcohol use, and operative versus nonoper
ative management of injuries was not associated with com
pletion of follow-up at six months. However, there was a 
significant association between ethnicity and completion of 
follow-up at six months (p=0.041). 
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Table 4. Demographic Information by Follow-Up     

Attended First Appointment Follow-Up Status 6 Months 

Yes No Completed Lost 

Mean N % Mean N % P Mean N % Mean N % P 

Age at Injury 46 47 48 43 

Biological Sex 
Male 359 64.3% 199 35.7% 150 41.8% 209 58.2% 

Female 197 70.1% 84 29.9% 92 46.7% 105 53.3% 

Ethnicity 

White 88 68.2% 41 31.8% 46 52.3% 42 47.7% 

Hispanic/Latino 318 69.4% 140 30.6% 143 45.0% 175 55.0% 

Black or African American 147 60.0% 98 40.0% 51 34.7% 96 65.3% 

Other 3 42.9% 4 57.1% 2 66.7% 1 33.3% 

Language 

English 304 61.4% 191 38.6% 135 44.4% 169 55.6% 

Spanish 232 72.7% 87 27.3% 97 41.8% 135 58.2% 

Haitian Creole 16 84.2% 3 15.8% 7 43.8% 9 56.3% 

Other 4 66.7% 2 33.3% 3 75.0% 1 25.0% 

Employment Status 

Employed 293 68.1% 137 31.9% 130 44.4% 163 55.6% 

Unemployed 197 63.1% 115 36.9% 83 42.1% 114 57.9% 

Unknown 66 68.0% 31 32.0% 29 43.9% 37 56.1% 

Alcohol Use 

Yes 180 61.0% 115 39.0% 0.044* 77 42.8% 103 57.2% 

No 346 69.6% 151 30.4% 149 43.1% 197 56.9% 

Unknown 30 63.8% 17 36.2% 16 53.3% 14 46.7% 

Tobacco Use 

Current Smoker 93 52.8% 83 47.2% <0.001** 33 35.5% 60 64.5% 

Former Smoker 16 61.5% 10 38.5% 7 43.8% 9 56.3% 

Never Smoker 414 70.6% 172 29.4% 184 44.4% 230 55.6% 

Unknown 33 64.7% 18 35.3% 18 54.5% 15 45.5% 

Admitted 
Yes 263 74.5% 90 25.5% <0.001** 128 48.7% 135 51.3% 0.020* 

No 293 60.3% 193 39.7% 114 38.9% 179 61.1% 

Operating Room 
Yes 219 81.4% 50 18.6% <0.001** 104 47.5% 115 52.5% 

No 337 59.1% 233 40.9% 138 40.9% 199 59.1% 

Insurance Status 
Yes 341 68.2% 159 31.8% 181 53.1% 160 46.9% <0.001** 

No 215 63.4% 124 36.6% 61 28.4% 154 71.6% 

Return to ED w/in 6 Months 
Yes 37 69.8% 16 30.2% 18 48.6% 19 51.4% 

No 519 66.0% 267 34.0% 224 43.2% 295 56.8% 

P-values are denoted by asterisks to indicate levels of significance. *p < 0.05, **p < 0.001 

Impact of Insurance Status on Follow-Up Care for Operative and Non-Operative Orthopedic Trauma in a Public Hospital Setting

Journal of Orthopaedic Experience & Innovation 7



Insurance status did significantly contribute (p<0.001) to 
the logistic regression model increasing the chance of a pa
tient to have completed follow-up at six months. Black/
African American race (p=0.002) was the only other pre
dictor that contributed to the regression, decreasing the 
chance of a patient to have completed follow-up at six 
months. 

DISCUSSION 

Follow-up nonadherence is a widespread problem in ortho
pedic trauma. Many orthopedic trauma injuries are debili
tating and require significant rehabilitation and close fol
low-up to prevent permanent functional limitation (Luthi 
et al. 2015). Despite the known importance of outpatient 
follow-up, Agel et al. found that the follow-up rate was only 
29% at the one-year mark for patients who sustained or
thopedic trauma injuries (Agel et al. 2021). Previous liter
ature has reported a correlation between insurance status 
and long-term follow-up in orthopedic trauma patients. For 
example, Bhashyam et al. studied orthopedic trauma fol
low-up after surgical intervention and found a significant 
decrease in follow-up, particularly in patients with Medic
aid insurance (Bhashyam et al. 2023). Whiting et al. found 
that a lack of private insurance led to decreased attendance 
at the first follow-up visit after orthopedic trauma surgery 
at a level-one trauma center (Whiting, Greenberg, Thakore, 
et al. 2015). 

In our study, 59.5% of patients who were evaluated by 
the orthopedic trauma team and recommended for follow-
up had health insurance and 40.5% had no form of health 
insurance. Interestingly, a needs assessment conducted at 
the time of this study found that 89.5% of adults in the 
same county as the study institution had health insurance, 
while the remaining 10.5% were uninsured (“Adults with 
Health Insurance” 2023). The discrepancy in insurance cov
erage types between our randomized sample and the gen
eral population may emphasize the importance of public 
hospitals, which offer high-quality healthcare access to 
uninsured patients who might otherwise go without it. 

FIRST FOLLOW-UP APPOINTMENT 

Our analysis showed that 66.3% of patients presented for 
their first follow-up appointment, with no significant dif
ference between the insured and uninsured cohorts (68.2% 
v 63.4%, respectively) (p =0.111). The non-significance of 
follow-up adherence at the first visit between these groups 
emphasizes the importance of public hospitals for promot
ing health equity. These results are further supported by 
current literature. For example, Whiting et al. reported a 
66.9% attendance rate at the first scheduled post-operative 
clinic visit (Whiting, Greenberg, Thakore, et al. 2015). 

Rosenbaum et al. reported a 23% loss to follow-up rate 
in orthopedic patients requiring short-term follow-up after 
hand or upper extremity surgery, and a 44% nonadherence 
rate in only the “self-pay” or uninsured cohort (Rosenbaum 
et al. 2019). Here, we found a similar (44.3%) rate of nonad
herence within the uninsured cohort at the first follow-up 

visit. Neither our study nor Rosenbaum et al. found a dif
ference between follow-up in the uninsured versus insured 
analysis. These similar findings could be explained by the 
fact that both studies were completed at a public govern
ment-funded hospital, which further supports the idea of 
public hospitals functioning as a driver for health equity in 
the initial injury period. 

Insurance status did not influence whether a patient was 
managed operatively or nonoperatively, though operatively 
treated patients had a significantly higher rate of adherence 
at first follow-up appointment than those treated non-op
eratively. This finding is supported by previous studies that 
have demonstrated the importance of close follow-up after 
invasive interventions (Dahlberg et al. 2018; Kirchner et al. 
2022). This association of insurance status and operative 
follow-up is vital when planning treatment, and strategies 
for increasing orthopedic follow-up within this cohort 
could place emphasis on education and accessibility (Zelle 
et al. 2015; Bhashyam et al. 2023; Medford-Davis et al. 
2017). 

Alcohol and smoking were additional characteristics as
sociated with significant results in follow-up adherence 
within our study. Patients reporting tobacco usage attended 
first follow-up visits at a rate of 52.8%, significantly lower 
than the rate in the cohort reporting no tobacco usage 
(70.6%) (p<0.001). Patients reporting any amount of alco
hol use similarly attended the first follow-up visit at a lower 
rate when compared to patients with no reported alcohol 
usage (61.0% v 69.6%, respectively) (p=0.044). Within or
thopedics, studies have reported correlations between lack 
of follow-up care and smoking, drug use, and other sub
stance use (Whiting, Greenberg, Thakore, et al. 2015; Agel 
et al. 2021). One explanation for these findings is that al
cohol and tobacco use are commonly associated with lack 
of social support, increased financial needs, and generally a 
lower socioeconomic status, all of which are barriers to care 
(Whiting, Greenberg, Thakore, et al. 2015; Cerdá, Johnson-
Lawrence, and Galea 2011; Collins 2016; Lowry et al. 1996). 
This population may require early involvement of social 
workers or substance-use counselors, along with clear post-
operative care instructions to enhance follow-up adher
ence. 

Prior studies have also suggested that lower education 
levels correlate with decreased follow-up adherence at the 
first appointment. A retrospective review of metacarpal 
fracture patients found that not being a college graduate 
was associated with non-attendance at the first follow-up 
visit (p = .025); however, multivariable analysis did not con
firm it as an independent predictor (ten Berg and Ring 
2012). Similarly, a study on distal radius fractures identified 
that a lack of post-secondary education was associated with 
loss to follow-up (Tejwani et al. 2010). 

Geographic distance also presents a significant barrier 
to first follow-up appointment. In the Whiting et al. ret
rospective study from a separate level 1 trauma center, 
patients living more than 100 miles from the clinic were 
significantly more likely to miss their first follow-up ap
pointment (Whiting, Greenberg, Thakore, et al. 2015). 
While prior research has examined the role of distance, few 
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studies have specifically evaluated access to public trans
portation and its impact on orthopedic trauma follow-up 
adherence. This remains an important avenue for future re
search, particularly in urban and underserved populations. 

While this study’s main focus was not these social dri
vers of health, all likely contributed to the disparities in fol
low-up care. These social determinants are closely linked 
to insurance status and could further explain differences in 
adherence patterns observed in this study. 

Lastly, many hospital systems employ patient navigators 
or case managers to provide reminders, assist with sched
uling, and offer patient education, while social work and 
financial assistance programs help address underlying so
cioeconomic barriers. However, there is limited research on 
the effectiveness of these initiatives on follow-up in ortho
pedics. Future studies should assess their impact on im
proving follow-up adherence among high-risk orthopedic 
trauma patients. 

SIX-MONTH FOLLOW-UP 

Long-term follow-up is also critical for orthopedic trauma 
patients (Zelle et al. 2015). Unfortunately, orthopedic 
trauma generally has poor long-term follow-up rates (Agel 
et al. 2021). Multiple factors have been correlated with poor 
follow-up in this population, including lack of health insur
ance (Agel et al. 2021; Zelle et al. 2015). 

In our study, 56.5% of patients were lost to follow-up 
and 43.5% completed follow-up at six months. Within the 
cohort who attended their first follow-up visit but were 
then lost to follow-up, there was no significant difference 
in rates between insured versus uninsured patients. Overall 
though, including patients who failed to attend the first fol
low-up visit, 71.6% of patients who were lost to follow-up 
were uninsured, significantly different from the insured co
hort (p<0.001) (Figure 1). With this, we can infer that unin
sured patients have a significantly higher risk of being lost 
to follow-up at six-months. 

The significantly lower rate of follow-up reported in 
uninsured populations has been previously studied (Whit
ing, Greenberg, Thakore, et al. 2015; Bhashyam et al. 2023; 
Bliss, Mora, and Krause 2016). Patients with access to 
health insurance may be less financially burdened by med
ical bills, possibly due to better follow-up coverage included 
in their health insurance plans. On the other hand, debt and 
lower socioeconomic status places financial and emotional 
burdens on patients that can interfere with their ability to 
complete follow-up. 

Within the uninsured cohort in our study, the unin
sured-unassisted were lost to follow-up significantly more 
than patients with a Hospital Card (uninsured-assisted). 
Additionally, there was no difference in the follow-up at six 
months between privately insured patients and uninsured-
assisted patients. This insignificance emphasizes and re
assures the critical role that financial assistance programs 
play in providing equitable access to healthcare from an or
thopedic trauma perspective. Without such financial assis
tance, patients would fall into the uninsured-unassisted co
hort which, once again, carries a significantly lower rate of 

follow-up when compared to patients with some form of 
health insurance or financial assistance. 

COVID-19 

This study was performed using data between 2021 and 
2022, during part of the COVID-19 pandemic. Pandemic-re
lated factors posed several challenges to healthcare deliv
ery including postponement of elective procedures and lim
itations on clinic visits. 

In our study, there was no significant difference in at
tendance at first follow-up appointment and follow-up sta
tus at six months between the “COVID” and “post-COVID” 
groups. This finding was consistent across all insurance 
types, including uninsured-assisted and uninsured-unas
sisted groups, which suggests that the COVID-19 pandemic 
did not confound our results regarding the impact of insur
ance status and follow-up. 

Our results are generally inconsistent with the obser
vations made in other studies regarding follow-up during 
the COVID-19 pandemic (Subathra et al. 2021; Danhieux, 
Buffel, Pairon, et al. 2020; De Vincentis, Domenici, Ansa
loni, et al. 2022; Aragona et al. 2020). There are a few ex
planations for this disparity. Our study specifically focuses 
on patients with traumatic mechanisms of injury, whereas 
a majority of the literature on this topic focuses on less 
acute and more elective diseases. Additionally, this study 
was conducted in a state and city that had more skepti
cal perceptions of COVID-19 and pandemic-related restric
tions, especially once the peaks of disease and death bur
den passed. 

LIMITATIONS 

As is the nature of a large retrospective study, follow-up is 
determined based on data made accessible by the electronic 
medical record (EMR). In our study, an additional EMR from 
an affiliated hospital system was checked for each patient. 
However, unreported follow-up at different institutions or 
out of state is possible. Additionally, insurance status at the 
time of the injury and at the time of follow-up was inferred 
to be the same, which may not be accurate. Loss of insur
ance between hospital discharge and scheduled follow-up 
could be a significant barrier to care and should be evalu
ated in future research. 

The long-term follow-up time frame of six months was 
based on previous similar studies (Zelle et al. 2015). Follow-
up rates beyond this time frame cannot be inferred and 
could show different results. Additionally, we grouped all 
Medicaid patients into one category, though it is possible 
that the various Medicaid plans have different reimburse
ment structures that can impact patient ability to follow up. 

Additionally, follow-up rates may also be influenced by 
the employment structure of providers. At the Level 1 
trauma center where this research took place, all pa
tients—regardless of insurance status—are scheduled for 
outpatient follow-up at an affiliated public clinic that pro
vides care for both insured and uninsured individuals. How
ever, orthopedic trauma surgeons affiliated with private 
practices may have different follow-up processes compared 
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to those employed by hospital systems, which could impact 
the generalizability of our results. 

Furthermore, patients categorized as operatively man
aged underwent surgery during their inpatient admission. 
However, a small number of patients initially managed 
non-operatively were advised to return for further surgical 
evaluation and eventually out-patient surgery. This distinc
tion may have influenced follow-up adherence, as patients 
who were initially told that surgery was not immediately 
necessary may have been less motivated to return for fur
ther evaluation. 

Lastly, another important aspect of follow-up adherence 
is rehabilitation. While this study focused on follow-up at
tendance, it did not track referrals for physical therapy, 
which is critical for functional recovery in many orthopedic 
trauma patients. Future studies should evaluate PT referral 
adherence and its impact on long-term functional out
comes. Ensuring that patients follow through with PT may 
be just as important as attending follow-up appointments 
in determining overall recovery success. 

CONCLUSIONS 

This study suggests that insurance status did not signifi
cantly impact the attendance of orthopedic trauma patients 
at their first follow-up appointment at a public hospital, 

but non-operative treatment and alcohol and tobacco us
age did. Additionally, patients enrolled in the hospital’s lo
cal financial assistance program (Hospital Card) were lost 
to follow-up significantly less than patients with no form of 
insurance or financial assistance, and these Hospital Card 
patients did not have a significantly different rate of follow-
up at six-months when compared to privately insured pa
tients. These findings highlight the role of financial as
sistance programs in improving follow-up adherence for 
otherwise uninsured orthopedic trauma patients. 
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