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Objectives: The purpose of this study is to assess the 

prevalence of inappropriate hand trauma transfers and 

related medical and economic impact based on currently 

published literature. 

 

Design: Systematic literature review. 

 

Main Outcome Measurements: Appropriateness of 

transfer, patient or other factors associated with transfer, 

cost of transfer. 
 

Results: The search produced 273 articles regarding 

"inappropriate hand transfers," of which six were used for 

the review, and an additional five were included that were 

found outside of the software search. A significant finding 

was that uninsured or underinsured patients were 

associated with inappropriate transfers. Other 

associations involving transfers were the time of day of 

transfer and the type and complexity of the injury. 

 

Conclusions: A significant number of hand trauma 

transfers are inappropriate, with time and health insurance 

coverage as contributing factors. This has a significant 

clinical and financial impact on affected patients and 

healthcare institutions. 

 

Level of Evidence: Level IV; Systematic Review of level 

IV or higher evidence 

 

Key Words: Business, management, human resources, 

cost, value, efficiency 

 

INTRODUCTION 

Transferring an unstable patient to a care center 

with a higher acuity is a common practice in our 

healthcare system. The decision to initiate a patient 

transfer rests with the clinical judgment of the initial 

healthcare provider. In the United States, Level 1 centers 

have the broadest capabilities and are often tertiary 

referral centers.1 A higher-level hospital must accept a 

patient in transfer if it can care for the patient after 

stabilization at preliminary facilities.2 

One common area of injury leading to a transfer 

to a higher acuity level of care is hand pathology. 

Certain hand pathologies may require emergent 

intervention, such as digit replantation procedures, high-

pressure injection injuries, compartment syndrome, and 

flexor tenosynovitis. Many Southwest EDs do not have 

hand coverage (71% of 345 regional Hospitals and EDs), 

and staff do not have training on acute hand pathologies 

(7% of ED providers).3 Poor access to specialized hand 

trauma care in the community without defined 

guidelines for non-specialized providers managing these 

patients leads to the transfer of patients to a higher acuity 

setting and higher cost of care.4 A survey of Level I and 

II hospitals demonstrated widely inconsistent availability 

of hand and microvascular surgeons (55% and 29%). 

American College of Surgeons states hand surgery 

capabilities must be available for level I trauma centers 

but does not specify the need for microvascular 

replantation to have level I status.5 

The financial impact of medical care and 

medical procedures on our treatment facilities, providers, 

and patients is becoming of greater interest to the 

academic community.6,7 Reimbursements or other 

economic incentives may influence patients' care.8,9,10,11 

Making decisions to treat patients that prioritize 

efficiency may result in satisfactory medical care and 

prudent financial decisions.12,13,14,15 Despite these 

financial realities, scholarship regarding financial 

practices in orthopaedics is not widespread. Further 

studies regarding medical financial practices are 

challenging to generalize due to discrepancies in costs, 

charges, and collections of care.16,17,18 A major goal is to 



Johnson et al.                                                                                   Hand Transfers Unnecessary 

  

JOB | @JOrthoBusiness | JOrthoBusiness.org | Apri1, 2024, Vol 4, No 2 | Copyright © 2024 Journal of Orthopaedic Business Incorporated 

identify ways orthopedic surgeons can provide cost-

effective care to empower providers to advocate for 

positive change in healthcare.19 Reviewing existing 

literature on this topic can give insight into the 

consensus and possible application of cost-effectiveness 

of care in trauma transfers related to hand pathology.20 

This systematic review is intended to present 

existing literature on patients with hand pathology 

transferred to a higher acuity care center. The primary 

outcome is the appropriateness of transfer. Secondary 

outcomes include factors associated with transfers and 

significant determinants of inappropriate transfers. 

Tertiary outcomes include costs related to such transfers. 

Based on experience, we hypothesize there will be a 

varied but high percentage of inappropriate hand 

transfers, and the associated costs will also be variable 

based on each study.21 A review such as this is helpful 

because studies will commonly use information from 

their own institution, which may need to be more 

broadly applicable. 

Additionally, few studies of rigorous 

methodology have identified relevant and generalizable 

costs of hand trauma transfers. A large review will be able 

to incorporate numerous studies that may demonstrate 

varied estimates regarding data on hand trauma transfers. 

This approach is best suited to incorporating these varied 

estimates and finding a value closest to the true costs.22,23 

METHODS 

This systematic review was performed following 

PRISMA guidelines for methodology and reporting. 

Eligibility criteria included study design, type of 

participants, and types of comparisons. Study designs 

included cohort studies or case series. Participants were 

limited to adult patients who were transferred to 

hospitals with hand trauma in the United States. Studies 

were included if comparisons were made to analyze 

hand transfers and appropriateness. Studies were 

excluded if they did not make comparisons on hand 

transfers. 

The search was performed in Google Scholar via 

Harzing PoP software version 824 for the following 

keywords: "inappropriate" AND "hand" AND "transfer." 

Results from 2005 through 2022 were obtained. 

Additional articles were found through a literature 

review of the articles found in the search. 

All results were cataloged and independently 

reviewed by two authors. In the first phase, study titles 

were screened for eligibility. The remaining abstracts 

were screened, and for those that met the inclusion 

criteria, full articles were reviewed. 

Data collected from articles included study aim, 

study type, population, number of participants, 

comparators, and author's findings. The methods of the  
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Table 1: Included 11 studies. Insurance status was a common factor in the transfer of hand trauma. Other factors played a role such and time of day 

and day of the week 

Author 

(year) 

Study Type n Population Author’s Findings 

Patterson 

(2010)38 

Prospective Single-

Center Cohort 

Study 

53 Transfers to level I trauma 

center for hand surgery eval 

24% required the resources of a level I trauma center. Most transferred 

without prior evaluation by hand surgeon, despite there being an on-staff 

hand surgeon. 

Putnam 

(2020)39 

Retrospective 

Single-Center 

Cohort Study 

256 Transfers to level I trauma 

center for hand surgery eval 

Over 30% of transfers may have been unnecessarily transferred.  

21% of transfers had inaccurate pre-transfer diagnoses, flexor 

tenosynovitis and vascular injury had an increased likelihood of 

inaccuracy 

Petkovic 

(2018)40  

Retrospective 

Single-Center 

Cohort Study 

213 Transfers to level I trauma 

center for hand surgery eval 

The risk of inappropriate transfers was 68.5%.  

Evening shift (second shift) was associated with inappropriate transfers.  

Friebe 

(2013)41 

Retrospective 

Single-Center 

Cohort Study 

95 Transfers to level I trauma 

center for hand surgery eval 

66 % of the transfers were considered inappropriate by the surveyed 

physicians. Inappropriate transfers were statistically more likely to be 

under insured or transferred during non-business hours. 

Daly 

(2018)42 

Retrospective 

Single-Center 

Cohort Study 

9,036 Upper extremity trauma at 

Level I hand trauma center 

for the state of Maryland 

After Medicaid expansion insured status in transferred patients increased 

from 59.9% to 71%. After expansion, the likelihood of transfers being 

appropriate remained the same. 

Cho 

(2018)43 

Retrospective 

Multi-Center 

Cohort Study 

11,560 Isolated upper extremity 

trauma from Maryland 

Trauma Registry 

Uninsured patients had an increased odds of being transferred by 35%. 

The proportion of inappropriate transfers increased over time. Initial 

evaluation at referring hospitals increased the appropriateness of 

transfers. 

Mahmoudi 

(2016)44 

Retrospective 

Multi-Center 

Cohort Study 

6,214 Isolated upper extremity 

trauma at Level III-I trauma 

centers from NTDB 

Patients with Medicaid were more likely to be transferred from level III 

trauma centers to another center compared with privately insured 

patients. 

Butala 

(2014)45 

Retrospective 

Single-Center 

Cohort Study 

1,147 Hand trauma transfers at a 

single University Medical 

Center 

Uninsured patients were more frequently transferred at night compared 

to privately insured patients with similarly complex injuries.  

Privately insured patients were less likely to be transferred at night. 

Drolet 

(2016)46 

Retrospective 

Single-Center 

Cohort Study 

1,181 Transfers for plastic surgery 

eval at a Level I trauma 

center  

74.1% of the patients transferred were done unnecessarily.  

Patients with less favorable insurance were significantly more likely to 

be unnecessarily transferred than those with more favorable insurance.  

The expense for these unnecessary transfers exceeded $4.6 million. 

Eberlin 

(2013)47 

Retrospective 

Two-Center Cohort 

Study 

1,172 Hand injuries at two level 1 

trauma referral centers  

Patients transferred to tertiary care centers for emergency upper 

extremity evaluation have a higher rate of undesirable or no insurance 

and are more likely to be male or unemployed. 

Daly 

(2019)48 

Retrospective 

Single-Center 

Cohort Study 

12,009 Maryland State Upper 

Extremity Trauma 

Database 

After Medicaid expansion, the percentage of trauma patients with 

Medicaid coverage increased from 15% to 24%, and uninsured from 

31% to 24%.  

Non-transfer patient appropriateness decreased, and appropriateness of 

transfers remained consistent across all payers.  

remaining articles were scrutinized to determine 

what was included and excluded in how the transfers were 

compared. We extracted the relevant results that 

evaluated variables involved in transferring hand trauma 

patients. 

RESULTS 

The search yielded 273 articles, with three 

eliminated due to being duplicates. Of the 270 screened, 

28 were sought for retrieval, with 22 being found 

irrelevant to our review based on wrong study design (n 

= 19) or wrong population (n = 3). Of the remaining full-

text articles, six were included. An additional five 

articles were found to be relevant during the review 

process of the full-text articles (Figure 1).1-11 

The studies included 53 to 12,009 patients (Table 

1). The studies used various comparators to find 

associations with transfer appropriateness. A significant 

finding was that uninsured or underinsured patients were 

associated with inappropriate transfers. Minor findings 

showed that evening or late shifts, type of injury, and 

complexity were also associated with inappropriate 

transfers. 
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DISCUSSION 

We hypothesized that hand trauma transfers 

from different facilities would have a varying reported 

number of hand transfers, their costs, and the 

appropriateness of transfer. Results varied by study, but 

a significant proportion of hand transfer patients were 

determined inappropriate based on the judgment of the 

hand specialist at the referral facility. However, only one 

study offered any estimation of the costs of these 

transfers. The appropriateness of hand transfers varied as 

determined by accepting facilities. Other secondary and 

tertiary outcomes not included in our hypothesis were 

the elevated rates of hand transfers in uninsured patients 

compared to patients with health insurance, and the time 

of day (evening and overnight) was associated with 

inappropriate transfers. 

This study's results agreed mainly with other 

literature addressing hand injuries in emergency 

departments and subsequent transfers. It has been 

previously reported that 33% of hand transfers may have 

a transfer diagnosis found to be inaccurate upon 

evaluation at the receiving facility.24 This may contribute 

to a high number of inappropriate transfers. Other 

studies have found high rates of inappropriate transfers 

to level 1 trauma centers, with many being discharged 

without requiring a hand specialist evaluation or 

procedure.25 While many hand specialists believe the 

frequency of hand transfers needs to be lowered, many 

emergency medicine physicians believe the frequency is 

appropriate.26 

While providing a safety net to surrounding 

under-resourced providers, transferring patients is not 

benign to patients, their providers, and the healthcare 

system. Transferring a patient incurs the cost of transport 

along with any additional care. The cost of 

transportation can be significant, mainly if the patient 

receives air transportation, which may or may not be 

necessary.27 Hand transfer patients may travel via air to 

be assessed for a possible time-sensitive digit 

replantation procedure despite most of these patients not 

actually undergoing replantation.28 Medical debt is 

increasingly becoming a significant proportion of 

contemporary bankruptcy.29 Providers should be able to 

justify the medical need for transfer and the method of 

transfer to minimize medical and financial morbidity. A 

recent survey found that less than half of hand specialists 

who routinely took hand call were satisfied with their 

experience, often citing pay, burnout, and OR 

availability as contributors.30 

Transferring a patient increases the cost of care. 

As a higher proportion of hand transfers are uninsured, 

the costs of their care can lead to millions of uncollected 

charges by healthcare charges.14 Existing data shows 

financial viability for hand specialist salaries and 

hospital revenue related to hand transfers only in a 

population with a low incidence of uninsured patients.31 

These costs can be reduced by limiting inappropriate 

transfers. 

Transferring patients with orthopedic injuries to 

level 1 trauma centers has been reported previously, with 

many studies documenting that a significantly higher 

number of transferred patients lack health insurance.32,33 

Evenings and weekends have also been associated with 

higher rates of orthopedic transfers.34,35 Our review of 

hand injuries agrees with these previous findings. 

This study has weaknesses inherent to a 

systematic review. The data is limited by the methods of 

each individual study included, and there are no 

standardized methods for estimating the 'appropriateness' 

of a trauma transfer. Additionally, this review sought to 

clarify the financial impact of trauma transfers, 

especially those deemed inappropriate, and data 

regarding this was lacking. 

This study helped to identify levels of 

inappropriate hand trauma transfers as well as factors 

that contribute to them. The outcomes of this study may 
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help institutions recognize the risk of inappropriately 

transferring patients with hand pathology to minimize 

waste while appropriately treating this cohort of patients. 

Previous studies have mentioned options for improving 

appropriate care. One might include earlier intervention 

of a consulting physician to prevent inappropriate 

transfer, which has been successful in some settings.36 

Defined metrics for hand transfers have also been 

proposed to improve the proportion of appropriate 

transfers.37 

This study describes the conditions and 

inappropriateness of hand trauma transfers. Further 

studies are warranted regarding the medical and financial 

impact of acute orthopaedic surgical care. 

CONCLUSION 

This study found that many hand trauma transfers 

are inappropriate, associated with uninsured patients, and 

related to evening or weekend time periods. This has a 

significant clinical and financial impact on the healthcare 

community. 
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