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ightsizing theworkforce to clinical demand requires a balance of work intensity, productivity, and a definition of clinical full-time
equivalent (cFTE). We hypothesized a shortage of acute care surgeons based on a 204-shift per year (average, 17 per month) def-
inition of a 1.0 cFTE established in our prior mixed-methods study (two service weeks plus five calls per month).
METHODS: T
his multicenter study used mixed methods, integrating clinical schedules (CY2022), work relative value units, and qualitative in-
sights from semistructured interviews (July 2023 to June 2024). Schedules were converted to shifts (8–14 hours). Hospitals were
short-staffed when shift demand exceeded supply based on each surgeon's cFTE. Interviews explored clinical demand and staffing
challenges. Descriptive analysis and a deductive-inductive thematic analysis were performed.
RESULTS: F
orty Level I/II hospitals representing 412 acute care surgeons (287 cFTEs) from 25 states were included. Seventy-nine percent of
hospitals were short-staffed. Compared with well-staffed hospitals, short-staffed hospitals had fewer cFTEs (6.5 [interquartile
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range (IQR), 3] vs. 8.6 [IQR, 3], p < 0.05), a higher demand for clinical work (1,889 [IQR, 933] vs. 1,388 [IQR, 674] shifts,
p = 0.05) and a higher work relative value unit/cFTE (8,779 vs. 7,456, p = 0.12). The aggregate clinical demand exceeded available
surgeon capacity by 21% overall. Based on volume, a 1.0 cFTE is needed for every 285 (IQR, 169) trauma admissions. Therewas a
deficit of 75 cFTEs across the centers. Key themes identified were related to the value of acute care surgery and balancing unpre-
dictable demand, intensity, and efficiency.
CONCLUSION: T
here appears to be a shortage of acute care surgeons in the United States when a definition of 204 shifts per year cFTE is applied.
Hospitals face significant financial and administrative barriers to workforce expansion despite the overabundance of clinical vol-
ume. Future research is needed to ascertain the effects of expanding the existing workforce on both clinical outcomes and surgeon
well-being. (J Trauma Acute Care Surg. 2025;99: 560–570. Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.)
LEVEL OF EVIDENCE: P
rognostic and Epidemiologic; Level III.
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T he delivery of emergency surgical care in the United States
has been transformed over the past two decades through the

development of acute care surgery (ACS).1–4 While the ACS
model integrates trauma, emergency general surgery, and surgi-
cal critical care, the scope of ACS continues to expand to include
elective surgery, surgical rescue, and burn care.5,6 Concurrently,
evidence suggests that there is a growing shortage of surgeons
caring for these patients, particularly as patient volume and com-
plexity increase.7–9 Patients with ACS needs now represent 20%
of hospital admissions and 25% of hospital costs.10,11 This mis-
match between workforce capacity and clinical need highlights
the critical nature of staffing shortages, which impact surgeons,
patients, and health systems.

Nonsurgical specialties with unpredictable clinical de-
mands like emergency medicine and critical care have worked
toward standardized definitions of a 1.0 clinical full-time equiv-
alent (cFTE).12–15 Although no such standardized definition
currently exists in ACS, previous research has proposed a defi-
nition of a cFTE (1.0 cFTE): 204 shifts annually, typically struc-
tured as two service weeks plus five call shifts per month.16,17

This standardized metric allows comparison across a diverse spe-
cialty where there is considerable variability in scheduling
(weeks, days, shifts, hours) and staffing practices. The extent to
which current hospitals and practices meet this proposed defini-
tion of a 1.0 cFTE, however, remains unknown. Quantifying the
number of acute care surgeons needed to staff hospitals across
the country is critical for workforce planning, surgeons, systems,
and patients. An accurate assessment helps health care systems
appropriately determine staffing needs, distribute surgical re-
sources, ensure adequate coverage for clinical demand, and main-
tain schedules that may mitigate burnout among surgeons.18–20

Without proper staffing levels, hospitals risk delays in care and in-
creased surgeon turnover due to strain on existing personnel.

This multicenter study represents a comprehensive exam-
ination of acute care surgeon staffing across US trauma centers.
Understanding the true scope of ACS staffing shortages will en-
able evidence-based advocacy for increased staffing, inform na-
tional workforce policy, and help hospital systems develop sustain-
able coverage models. We hypothesized a significant proportion
of trauma centers operate understaffed when a standardized def-
inition of a 1.0 cFTE is applied.

PATIENTS AND METHODS

We performed a multicenter, prospective study of Level
I/II trauma centers. Centers were recruited through the Eastern
th, Inc. All rights reserved.

Copyright © 2025 Wolters Kluwer H
Association for the Surgery of Trauma (EAST), and participa-
tion was voluntary. Enrolment was open to ACS centers via
the EASTwebsite, contingent upon leadership approval at each
institution. Institutional review board approval was obtained by
the lead center, and all participants provided informed consent.
To capture the complexity of acute care surgeon staffing, we
used a mixed-methods approach. Quantitative and qualitative
data collection occurred fromAugust 1, 2023, to April 19, 2024.

Quantitative Data
Quantitative data were gathered via standardized data col-

lection forms completed by division leaders (e.g., division chiefs
or trauma medical directors). These forms included characteris-
tics of trauma centers (e.g., annual volume of admissions, activa-
tions) and hospitals (e.g., size, beds, teaching status), ACS sys-
tem design (e.g., service line configuration, staffing models),
and the leader's definition of a 1.0 cFTE. This included the
assigned cFTE for each faculty member, 2022 work relative
value units (wRVUs) for each faculty member, and the median
division salary. Furthermore, each center provided their clinical
coverage calendar from January 1, 2022, to December 31, 2022.

To ensure standardized comparison, we converted all clin-
ical coverage into equivalent 8- to 14-hour shifts. We also con-
verted all clinical demand to equivalent shifts. For example, a
week of trauma service from Monday to Friday, 7 AM to 5 PM,
was considered five shifts. An overnight call from 5 PM to
7 AM was considered one shift. A 24-hour call was considered
two shifts. This standardization allowed meaningful comparison
across institutions despite varying scheduling and practice
models. Additionally, different types of call were prorated: in-
house call was counted as a full shift, home-call was 0.5 of a
shift, and back-up call was 0.25 of a shift. In centers without
an explicit back-up call schedule, we asked for norms surround-
ing whowould be called for back-up to ensure complete capture
of clinical work. Once converted, each center reviewed and con-
firmed the calculations to ensure accuracy.

Semistructured Interviews
We conducted semistructured interviews with surgeon

stakeholders at each participating site, via a cloud-based secure
audio/video platform (Zoom; Zoom Video Communications,
San Jose, CA). Participants included ACS leadership from each
center: the division leader, trauma medical director or another
surgeon stakeholder, or a combination thereof. Participants were
selected using purposeful key informant and snowball sam-
pling.21 Interview guides were developed based on our prior
561
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two studies and were conducted by study staff experienced in
conducting qualitative interviews (P.B.M. and J.J.C.).16,17 The
interview guide first confirmed and clarified the data collection
form and 2022 schedules. Subsequently, it focused on surgeon
staffing and the considerations, if any, that went into determin-
ing appropriate staffing. This included the definition of a 1.0
cFTE, the concept of rightsizing the number of service lines,
questions around work type, volume and intensity, and chal-
lenges faced when staffing the division. Additional questions
addressed the role of fellows and the minimum work needed to
maintain competency. Some of the study participants may have
known study staff prior to the interviews. The interviews were
audio recorded and transcribed verbatim via the video platform
and subsequently manually corrected as needed. Finally, the in-
terviews were coded based on a preliminary coding structure
(deductive coding) developed from the discussion guide and
our prior work, with inductive codes added through iterative dis-
cussions of emergent themes.22,23 Interviews were coded in du-
plicate by members of the study team (P.B.M., D.J.W, J.G,M.M.,
E.B.). Intercoder reliability measures were not used given the in-
terpretive nature of our analysis and our emphasis on capturing
nuanced subjective experiences that benefit from multiple per-
spectives rather than consensus coding.

Analysis
We a priori defined a 1.0 cFTE as 204 shifts per year

based on our prior work.16,17 This was calculated by converting
2 weeks of service to 14 shifts and adding 5 call shifts per month
for 11 months, which accounts for 4 weeks of vacation. We then
subtracted five shifts for continuing medical education per year.
The number of shifts each surgeon should work was determined
by taking their assigned cFTE and multiplying by 204. This ex-
pected value was then compared with the actual shifts worked in
2022 based on calendar data and was limited to trauma, emer-
gency general surgery, surgical intensive care, and burns ser-
vices as well as on-call work. Clinical demand was determined
based on the number of shifts required to staff each center's
ACS services. For example, if a service line covered Monday
through Friday during the daytime hours, this would represent
260 shifts per year. Centers were classified as “short-staffed”
when their clinical demand exceeded their available surgeon
supply based on this metric and “well-staffed” if surgeon supply
was greater than demand. Data on elective surgery outside
scheduled ACS work were excluded from the analysis.

Statistical analysis included standard descriptive statistics
to evaluate relationships between hospital size, trauma volume
(admissions/activations), and staffing requirements. For qualita-
tive data, we used a deductive-inductive thematic analysis ac-
cording to Braun and Clarke,22 with independent coding bymul-
tiple investigators to ensure reliability. The codes were iteratively
refined as themes emerged until thematic saturation was
achieved, and remaining interviews were used for supportive
anonymized quotations.24 Anonymized quotations from inter-
view participants were used to illustrate themes relating back
to the original research questions. Transcripts were not reviewed
by participants, and no interviews were repeated.

Stata (StataCorp, College Station, TX) and MaxQDA
(VERBI Software, Berlin, Germany) were used for the quantitative
and qualitative analyses, respectively.We adhered to the Enhancing
562
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the Quality and Transparency of Health Research network
guidelines, specifically the Consolidated Criteria for Reporting
Qualitative Research,25 based on our qualitative study design,
with the checklist available as Supplementary Digital Content
(Supplementary Data 1, http://links.lww.com/TA/E658).
RESULTS

Of 51 eligible centers, 40 (78.4%) were included (Table 1).
Eleven centers (21.6%) responded to the online recruitment but
were excluded because of the following reasons: division chief
declined (n = 5), no response to follow-up (n = 4), unable to
schedule interviews (n = 1), and Level III trauma center (n = 1).
The 40 included centers represented 25 states and all 5 regions
of the United States (Fig. 1). The amount of clinical demand, de-
livery models, and number of surgeons and cFTEs varied widely
across centers (Table 2).

Quantitative Analysis
Of the 40 included centers, 38 had complete calendar data

and were included in the final data analysis. Two centers were
missing calendar data for one or more of their service lines.
The data represent 412 individual surgeons and 287 cFTEs. Of
the 38 included centers, 30 (79%) were identified as short-
staffed where clinical demand in shifts was greater than the
available supply (Fig. 2). On average, this represents an addi-
tional 55 shifts per year worked per 1.0 cFTE.When considering
individual surgeons (number of shifts worked compared with
number of shifts expected), on average, a 1.0 cFTE worked 26
shifts more than expected in 2022. Among hospitals classified
as “well-staffed” in the quantitative analysis, four (50%) were vul-
nerable to becoming understaffed with the loss of <1.0 cFTE (i.e.,
they were within 204 shifts of clinical demand exceeding supply).

Short-staffed hospitals attempted to deliver care with sig-
nificantly fewer cFTEs (median, 6.5 [interquartile range (IQR),
2.9] vs. 8.5 [IQR, 3.3]; p = 0.05) while facing higher clinical de-
mands (Table 3). For instance, among the 31 hospitals with
available wRVU data, surgeons at short-staffed hospitals had a
median wRVU/cFTE of 8,779 versus 7,456 at well-staffed hos-
pitals, although this did not reach statistical significance
(p = 0.12) (Table 3). There was also no statistically significant
difference in per shift wRVU productivity between surgeons at
well-staffed centers and short-staffed centers (median, 42
wRVUs per shift vs. 35; p = 0.18; Table 3).

We analyzed the relationship between trauma admission
and staffing and determined that 1.0 cFTE is required for ap-
proximately every 285 trauma admissions (IQR, 169).

Finally, a sensitivity analysis was performed using differ-
ent definitions of a 1.0 cFTE—184 shifts per year and 224 shifts
per year (Supplementary Digital Content, Supplementary Tables
S1 and S2, http://links.lww.com/TA/E659). With these defini-
tions, the number of centers classified as “short-staffed” would
be 87% and 71%, respectively.

Qualitative
When asked directly, 65% of centers described themselves

as short-staffed, and 45% were investigating expansions of ser-
vices (e.g., community work, splitting services teams to reduce
density of work, adding elective surgery). The qualitative analysis
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Demographics of Included Centers

Hospital Region
Hospital
Beds*

Trauma
Activations*

Trauma
Admissions*

Level of
Trauma Center

EGS
Verified

Dedicated Division
of ACS

Burn
Coverage

Additional
Community Sites

1 West 300–400 2,500–2,750 2,250–2,500 1 No Yes No No

2 Northeast 800–900 2,750–3,000 2,000–2,250 1 No Yes No No

3 Northeast 400–500 1,750–2,000 2,250–2,500 1 No Yes No No

4 Midwest 800–900 1,500–1,750 2,500–2,750 1 Yes Yes No No

5 Southwest 800–900 3,500–3,750 1,750–2,000 1 No Yes Yes Yes

6 Midwest 400–500 2,000–2,250 Over 4,000 1 No Yes No No

7 Midwest 300–400 2,500–2,750 1,000–1,250 2 No Yes No No

8 Northeast 400–500 1,000–1,250 750–1,000 1 No Yes Yes No

9 Southeast 900–1,000 >4000 >4000 1 No Yes Yes No

10 Southwest 500–600 >4000 3250–3500 1 No Yes No No

11 Northeast 600–700 3000–3250 >4000 1 No Yes Yes No

12 West 600–700 1750–2000 2500–2750 1 No No Yes No

13 Southeast >1,000 >4,000 >4,000 1 No Yes Yes Yes

14 West 800–900 1,000–1,250 1,000–1,250 1 No Yes No No

15 West 600–700 1,500–1,750 3,500–3,750 1 No Yes Yes No

16 West 400–500 Over 4,000 2,750–3,000 1 No Yes Yes No

17 Midwest 700–800 3,000–3,250 2,750–3,000 1 No Yes No Yes

18 Midwest 700–800 2,750–3,000 3,000–3,250 1 No Yes No Yes

19 Southwest 300–400 1,000–1,250 1,000–1,250 2 No Yes No No

20 Northeast 600–700 2,500–2,750 3,750–4,000 1 No Yes No No

21 West 600–700 2,250–2,500 2,000–2,250 1 No Yes No Yes

22 Southeast 600–700 2,750–3,000 2,250–2,500 1 No Yes No Yes

23 Northeast 400–500 500–750 1,500–1,750 2 No Yes No No

24 Southeast 500–600 750–1,000 1,250–1,500 2 No Yes No No

25 Midwest 800–900 2,750–3,000 2,750–3,000 1 No Yes No No

26 Northeast 800–900 1,250–1,500 2,750–3,000 1 No Yes Yes Yes

27 Southwest 400–500 750–1,000 500–750 1 No Yes No Yes

28 Southeast 700–800 3,500–3,750 2,750–3,000 1 No Yes No No

29 Southeast 800–900 1,750–2,000 3,000–3,250 1 No Yes Yes No

30 Northeast 700–800 1,750–2,000 2,750–3,000 1 No Yes Yes No

31 Northeast 600–700 2,250–2,500 1,500–1,750 1 No Yes No Yes

32 Midwest 800–900 500–750 1,250–1,500 1 No Yes No Yes

33 West 300–400 750–1,000 1,000–1,250 2 No No No No

34 Northeast 600–700 750–100 1,250–1,500 1 No Yes No No

35 Midwest 500–600 750–1,000 >4,000 1 No Yes Yes No

36 Northeast 700–800 >4,000 >4,000 1 No Yes No No

37 Northeast 400–500 1,750–2,000 2,250–2,500 1 No Yes No No

38 Southeast 400–500 3,500–3,750 2,500–2,750 1 No Yes Yes Yes

39 Midwest 800–900 750–1,000 1,000–1,250 1 Yes Yes No No

40 Southeast 800–900 >4,000 >4,000 1 No Yes No Yes

*Ranges given for anonymity, actual value used for analysis 2022 data.

J Trauma Acute Care Surg
Volume 99, Issue 4 Murphy et al.
revealed two dominant themes related to individual and division-
level staffing considerations, value, and fundingmodels (Table 4).

Staffing a Division — Individual and
System Considerations
Staffing for Unpredictable Clinical Demand
and Acuity

When considering the design of ACS systems, inter-
viewees described a proactive approach to staffing at the faculty,
resident, and advanced practice provider levels. For the main
service lines covered by ACS, which are emergency general sur-
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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gery, trauma, and surgical intensive care unit, coverage was de-
termined by legacy staffing considerations (e.g., historical cov-
erage patterns that evolved over time without systematic plan-
ning) and available funding.

Managing staffing levels in the face of unpredictable clin-
ical demand emerged as a crucial challenge for ACS divisions.
All three service lines suffer from unpredictable daily and
weekly volumes, even in the face of predictable annual volumes.
To ensure quality of care and patient safety, services must be
staffed to accommodate the higher ends of volume fluctuations.
Patient acuity was also identified by participants as an important
staffing consideration in addition to volume.
563
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Figure 1. Geographic distribution of included centers.
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Similarly, redundancy was identified as an area needing
improvement. Participants drew parallels to other industries'
staffing models regarding budgeting of personnel and finances.
Centers described a uniform approach when asked what hap-
pens if a faculty calls in sick or requires time-off— “everybody
sucks it up you know. And that's pretty much it. We don't get lo-
cums or anything like that” (HS18).

Participants described struggles with determining appro-
priate staffing levels for night coverage, particularly in balancing
the need for in-house coverage against the cost and utilization of
backup call systems. As one participant explained, “I think we'll
reach a point where the nights are busy enough that we need a
second person in house. The backup from home seems to be
working for us and you have nights where you don't get called”
(HS4). This reflects the difficult decision-making process in-
volved in staffing optimization, where centers must weigh the
frequency and intensity of night calls against resource alloca-
tion. Related to appropriate staffing was the role or presence
of fellows. Centers identified as short-staffed largely accounted
for the difference through independent fellows but recognized
the need to hire more faculty if they no longer had fellows.

Balancing Work Intensity and Efficiency
The challenge of balancing workload intensity with opera-

tional efficiency emerged as a significant theme across participat-
ing centers. Institutions reported taking a simplified approach to
shift allocation, treating all shifts as equivalent units regardless of
their actual intensity or complexity. This strategy, while administra-
tively straightforward, fails to account for the variable demands and
stresses placed on acute care surgeons performing different types of
work (i.e., volume, density/intensity). Centers reported using basic
accounting methods to ensure equity in shift type and distribution
among their surgical staff, focusing primarily on quantitative
rather than qualitative measures of workload. One participant
described their process: “Just try to do the accounting and make
everyone equal at the end of the year. Everyone did kind of the
same amount of weeks, because that's a natural way” (HS37).

Value of ACS
Standardizing Branding and Scope

The perception and valuation of ACS services within
health care institutions emerged as a significant barrier to appro-
564
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priate staffing. As one participant identified, “our branding is a
disaster” (HS13), noting this issue as a barrier to communicating
effectively with hospital administration.

This lack of consistent identity was deemed important
clinically as well, and comparisons were drawn to other medical
specialties, particularly those who have limited control over pa-
tient volume. Indeed, this concept was further elaborated on by a
participant who related the nature of understaffed work to poor
patient and physician outcomes.

Clinical and Nonclinical Value
Centers expressed frustration, feeling there was a discon-

nect between their essential roles and their value clinically and
nonclinically. One participant drew an apt analogy: “Acute care
surgeons are like firefighters. You don't pay firefighters to show
up when there's a fire. You pay firefighters to stay in shape, stay
proficient, stay competent to be able to do the things they need”
(HS4). Specific focus on value and acuity, rather than solely on
volume, was identified as important, moving beyond just simply
prioritizing wRVUs.

Others expressed concern with the devaluation of “non-
clinical” roles such as injury prevention, education, and even re-
search in comparison with clinical care and the revenue it gener-
ates. Indeed, many centers described difficulty in determining
cFTE with a common theme being uncertainty about whether
cFTE should reduce clinical responsibilities (service time and/
or call) or just increase compensation without affecting clinical
workload.

Funding and Relationship With Administration
Overall, there were mixed feelings regarding the relation-

ship between ACS leadership and hospital administration, much
of which was related to funds flow, financial support, and defi-
nitions of work. Notably, relationships were more positive when
clinician-administrators held leadership positions, such as in
hospital administration. Traditional productivity metrics, partic-
ularly thewRVU system, appear ill-suited for capturing the value
of ACS services. This misalignment is particularly evident in de-
partmental structures, as one participant noted: “Part of the prob-
lem is that a lot of people are still reporting to their department
chairman, and the department chairman is an RVU person”
(HS20). This suggests that current administrative structures
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Work and Staffing Data at Each Included Hospital (2022 Data)

Hospital
No. Daytime
Jobs (M–F)†

In-house
Overnight

At-home
Overnight‡

Clinical Demand
in Shifts†,§

No. Surgeons at
End of Year§ No. FTEs†

Median
Compensation (Thousands)

1 3 1 0 1,500–1,750 10–12 7.25 300–400

2 2 1 1 1,000–1,250 4–6 3.3 400–500

3 3 2 1 1,750–2,000 10–12 7.2 400–500

4 3 1 0 1,250–1,500 10–12 8.9 400–500

5 6 1 1 2,500–2,750 16–18 9.5 N/A

6 3 0 1 1,750–2,000 8–10 6.3 500–600

7 4 1 1 1,750–2,000 8–10 5.6 300–400

8 3 1 1 2,000–2,250 8–10 4.26 300–400

9 6 2 0 2,500–2,750 14–16 9.2 400–500

10 4 1 1 1,750–2,000 10–12 4.5 300–400

11 5 1 1 1,250–1,500 10–12 8.2 500–600

12 3 1 1 1,500–1,750 8–10 5.1 300–400

13 8 1 1 Over 4,000 16–18 10.1 400–500

14 3 1 0 1,750–2,000 10–12 6.8 400–500

15 7 1 1 2,750–3,000 12–14 10.7 600–700

16 6 1 2 2,750–3,000 10–12 7.47 500–600

17 6 1 0 1,750–2,000 12–14 7.2 400–500

18 6 2 0 2,500–2,750 16–18 10.75 400–500

19 3 1 0 500–750 4–6 4.25 600–700

20 4 1 0 2,500–2,750 14–16 10.5 400–500

21 3 0 1 1,250–1,500 8–10 5.6 300–400

22 3 1 0 1,250–1,500 12–14 11.6 300–400

23 2 2 1 1,500–1,750 6–8 5.4 400–500

24 3 1 0 2,000–2,250 8–10 7 400–500

25 4 1 2 2,000–2,250 12–14 10.2 600–700

26 5 1 0 2,250–2,500 10–12 9 500–600

27 1 1 0 500–750 4–6 4.4 600–700

28 5 1 0 2,000–2,250 6–8 5.9 600–700

29 5 1 0 2,500–2,750 10–12 6.6 400–500

30 3 1 0 1,250–1,500 8–10 8 400–500

31 4 1 1 1,750–2,000 8–10 7.2 400–500

32 5 2 0 2,250–2,500 14–16 11 400–500

33 2 1 0 750–1,000 8–10 3.2 500–600

34 3 1 0 1,250–1,500 8–10 4.7 500–600

35 3 1 0 2,000–2,250 6.7 500–600

36 5 1 1 2,000–2,250 8–10 5.8 N/A

37 3 1 0 1,250–1,500 12–14 6.2 400–500

38 3 1 2 1,750–2,000 4–6 4.2 300–400

39 2 0 1 1,000–1,250 6–8 3.8 500–600

40 6 1 0 2,500–2,750 16–18 13.6 400–500

*For clinical coverage of trauma/ACS/SICU.
**Contributing more than 10% of FTE to trauma/ACS/SICU coverage.
†Contributing coverage to trauma/ACS/SICU; shift defined as 9 to 14 hours; 24-hour call counts as two shifts.
‡Excluding back-up.
§Range given for anonymity, actual value used for analysis.
FTE, full-time equivalent; M–F, Monday-Friday; N/A, not available; SICU, surgical intensive care unit.
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and productivity metrics may need to be reconsidered to better
reflect the unique value proposition of ACS services, which in-
cludes maintaining constant emergency surgical availability re-
gardless of volume. Another participant voiced the need to stop
“including [us] in the elective surgeons' world. Like, [we] just
don't belong there” (HS12). The concept of “being available”
was a recurring theme and distinctly contrasted with the role of
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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elective surgeons, whose focus is often bringing business to
the hospital through scheduled procedures.

Finally, one solution suggested by a participant was taking
a more regulatory, nationally standardized approach. This partic-
ipant suggested establishing minimum requirements for surgeon
cFTE requirements as part of trauma center accreditation, simi-
lar to existing requirements for registrar FTEs based on trauma
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Figure 2. Bar graph of clinical shift deficit (red) or surplus (green) per hospital (January 1, 2022, to December 31, 2022) and line graph
of cFTEs (1.0 cFTE = 204 shifts per year) compared with needed cFTEs. There is a shortage of 392 shifts (red line) or 2.1 cFTE per hospital
on average.
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volume. This approach would potentially allow trauma centers
to decouple staffing needs from wRVU production, taking the
onus off of local leadership and instead to negotiatewith hospital
administration for adequate staffing.

DISCUSSION

Matching the clinical need for acute care surgeons with an
adequate workforce to provide that care remains a challenge.
The findings of this EASTmulticenter study highlight important
considerations for health care administrators and the surgical
community regarding ACS workforce planning and resource al-
location. Using a standardized definition of a 1.0 cFTE for acute
care surgeons, nearly 80% of participating centers in our study
were shown to operate with insufficient staffing. Considering
that elective surgery requirements and additional clinical work-
loads were not captured in this study, this number is likely
underestimating the true nature of staffing shortages. This repre-
sents a deficit of 75 cFTEs across the included 40 Level I and
Level II trauma centers. Moreover, individual surgeons work
on average 26 shifts above our 1.0 cFTE definition of 204 shifts
per year. We identified a number of important qualitative themes
to inform workforce planning nationally and locally.

Acute care surgeons face an unprecedented crisis of pro-
fessional burnout, with studies indicating burnout rates as high
as 40% to 60%.26 The nature of ACS work, characterized by
atypical work hours, increasing patient load, high-stakes deci-
sion making, and repeated exposure to injuries and death, cre-
TABLE 3. Comparison of Well-Staffed to Short-Staffed Centers (2022

Well-Staffed Center
(n = 8)

Clinical FTEs, median (IQR) 8.6 (3.3)

Shift demand per center, median (IQR) 1,388 (674)

Clinical FTEs needed, median (IQR) 6.8 (3.3)

Clinical FTE surplus/shortage, median (IQR) +1.0 (1.4)

wRVU per cFTE, median (IQR) 7,456 (3,791)

wRVU per shift, median (IQR) 42 (13.5)

FTE, full-time equivalent.
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ates a perfect storm for emotional exhaustion. Many surgeons
report symptoms of depression, emotional detachment, and
compassion fatigue, which not only affects their personal well-
being but can also negatively impact patient care and surgical
outcomes.20,27,28 Despite their reputation for resilience, acute
care surgeons lead the way in burnout and were ranked third
for depression among surgical specialties.29 Unfortunately, this
trend is not improving and has only worsened in recent years.30

While our work did not measure surgeon-related outcomes, the
evidence would suggest that the extra workload carried by acute
care surgeons, approximately 26 extra shifts per year per 1.0
cFTE, likely contributes to poor surgeon and potentially patient
outcomes. 20,27,28

Our qualitative results explain and expand upon many of
our quantitative findings. Many centers still rely on legacy
staffing strategies, although some have begun a more planned
approach in determining the number of faculty needed to pro-
vide high-quality patient care based on volume.31,32 Even with
this approach, most included centers did not consider work vol-
ume or intensity and lacked a framework to identify a need for
either additional service lines or faculty. This is perhaps best
highlighted in datawhere centers that are “well-staffed” generate
more wRVUs per shift. Several plausible explanations exist for
this productivity differential. First, these centers may experience
higher patient volumes or acuity levels coupled with fewer clin-
ical service options, naturally driving increased productivity
metrics per shift. Alternatively, the “well-staffed” designation
might afford surgeons additional administrative time to optimize
Data)

Short-Staffed Center (n = 30) Total (n = 38) p

6.5 (2.9) 6.9 (3.7) 0.05

1,889 (933) 1,859 (928) 0.05

9.4 (4.1) 9.2 (4.0) 0.11

−2.4 (2.5) −2.1 (3.4) <0.001

8,779 (2,478) 8,321 (2,510) 0.12

35 (11) 36 (12) 0.18

© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 4. Qualitative Themes With Exemplary Quotes

Theme and Subthemes Exemplary Quotes

Staffing a division — individual and system considerations

Staffing for unpredictable clinical demand and acuity “The average volume might be 20, but in the summer it might be 35 to 40. When we looked at the amount
of work that we need to safely cover it. We need a dedicated ICU person. We need a dedicated EGS
person. We needed a dedicated trauma person, and then we needed a backup.” (HS4)

“I think that's the variability that you have to kind of watch for in your overall trauma service because that
acuity is going to make a big difference.” (HS5).

“Other industries budget 80%, so that they can have a 20% flex capability. You have to look at the clinical
workload then you ramp up the clinical workload by 20% and see what you need for that.” (HS21)

“I think we'll reach a point where the nights are busy enough that we need a second person in house. The
backup from home seems to be working for us and you have nights where you don't get called.” (HS4)

“You could be taking someone to the OR but also on call for trauma, and then still trying to cover ‘X’
amount of patients on the wards. So, [you're] trying to be at 3 different places at the same time.” (HS9)

“And it will frequently feel like only one thing needs to happen before something's gonna fail.” (HS10)

Balancing work intensity and efficiency In response to a shift— “We don't weigh it in any way. It is basically a shift as a shift, as a shift.” (HS37)
“Just try to do the accounting and make everyone equal at the end of the year. Everyone did kind of the

same amount of weeks, because that's a natural way.” (HS37)
“And so a big part of it was just saying, the numbers we currently have make no sense. We were talking

about the whole 1 to 14 model, like SCCM says. Most everybody's like that's crazy. That's way too little.
So we ended up saying 16 to 18, 2 extra patients.” (HS9)

Value of ACS

Standardizing branding and scope “You can't communicate effectively to hospital administrators, becausewhen you say trauma, they might be
like, oh, I'm thinking about this slice and so on.” (HS13)

“I compared us to emergency medicine. I said emergency medicine physician, you don't expect to work
every day of the week. And then I said, we're also like pulmonary critical care. You don't expect them to
be in the unit every single week. So we're like that too. We're also like general surgery. Sowe have to do
all that stuff.” (HS12)

“It's just [we] get pulled in so many different directions. And we're used to that, like this is the nature of
what we do. But when it becomes excessive, you just start feeling that you know — just not doing the
right thing for the patients and for yourself.” (HS14)

Clinical and nonclinical value “You may spend the entire night with a blunt trauma patient resuscitating them and not operating on them.
And those decisions do matter. That is actually experience that you cannot really quantify on paper
because what is our RVU that we are going to produce with that? Like you may not even bill for that,
right? You're up all night with a blunt trauma patient that's dying on you and youmay bill like 30 minutes
of critical care. That's not it. You cannot reflect on that. But for trauma cases the volume remains very
low.” (HS14).

“I think the biggest challenge is understanding our roles and responsibilities, and the value that we bring to
the institution.” (HS4)

“Acute care surgeons are like firefighters. You don't pay firefighters to show upwhen there's a fire. You pay
firefighters to stay in shape, stay proficient, stay competent to be able to do the things they need.” (HS4)

““But the clinical work we do candidly, is probably the least important thing we're doing in the program
here. Candidly, if I take society is a big picture perspective, absolutely important things incredibly
important not to deny it. But all your stuff is so much more valuable. And so I think when you just focus
on the clinical FTE you're saying all this other stuff doesn't matter. Forget about H-fit, forget about injury
prevention, forget about educating all this, I mean. And I know that's not what we think. But that's why I
do worry when we focus so much of the clinical, that we devalue the rest.” (HS9)

With respect to the cFTE—“It's a made up number, totally. I mean there are real titles to attach to it, but it's
very freely given down knowing that trauma care has to be covered.We're all committed to covering it, so
we cover it. You know it's not, it's not a good reflection of what our actual workload is.” (HS10)

Funding and relationship with administration “Yes, he's a hospitalist by training. So, he understands hospital-based work as opposed to RVU based work,
which is why he doesn't care about what the RVUs are.” (HS20)

“And see, part of the problem is that a lot of people are still reporting to their department chairman, and the
department chairman is an RVU person.” (HS20)

“Well, I think that they have no ideawhat we do. They're not medical people at all, but I think one thing that
we did that was different as we call ourselves surgical hospitalists because you say that medicine has
pretty much figured this out— and so if you think of us as surgical hospitalists, but we also have clinic,
respond to the ED, and also operate. We're doing 4 different jobs to their one job. They have like at least
10 times the faculty.” (HS10)

J Trauma Acute Care Surg
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billing practices or dedicate more attention to time-intensive bill-
ing activities such as critical care documentation or bedside pro-
cedures (e.g., supervising a tube thoracostomy or laceration re-
pair). This relationship between staffing and productivity repre-
sents a significant finding deserving further investigation to
identify the precise mechanisms at work.
© 2025 Wolters Kluwer Health, Inc. All rights reserved.
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There is little evidence in ACS to suggest the “right” num-
ber of patients per surgeon. The decision to add another service
or split a current service into two because of volume can be quite
complex, as it often requires more than just hiring additional sur-
geons but may require additional clinical support such as resi-
dents, Advanced Practice Providers, and/or administrative
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support. Indeed, nearly half of included centers indicated a de-
sire to expand services even though over half of centers indi-
cated they were short-staffed. These seemingly contradictory
findings present an interpretive challenge. However, collec-
tively, they reflect a complex reality wherein hospitals face
mounting pressure to accommodate additional clinical volume,
sometimes without corresponding resource increases, while also
recognizing the need to address high work intensity by dividing
teams to reduce individual workload, ultimately resulting in an
increased number of total shifts. Directly adding to this com-
plexity is the inconsistent nature of ACS itself, where availability
is required but clinical work is not guaranteed. The work that is
performed also may not be commensurate with the number of
wRVUs generated.5,33 Thus, it may not be surprising that most
centers in this study expressed interest in moving away from
wRVU compensation models, which, while easy to measure, fail
to capture the value of availability; the downstream revenue from
other specialties, including orthopedic and neurosurgery, be-
cause of the acute care surgeon's availability and presence; and
the actual clinical work provided by acute care surgeons. View-
ing acute care surgeons as part of the hospital infrastructure was
a common theme identified and requires a definition of a cFTE
in ACS. This may represent an opportunity to move away from
volume-based compensation.16,17 Financial support for this
model may come in the form of the often-scrutinized trauma ac-
tivation fee, which by design should help offset cost of resources
needed for 24/7/365 care, since these fees require the employ-
ment of acute care surgeons.34,35

Strategies are needed for workforce planning to guide cen-
ters in determining the number of acute care surgeons required
to meet their clinical demand.36 Although other specialties have
defined a 1.0 cFTE, these specialties are nonsurgical and may
not be directly transferrable to surgeons.12–15 Important varia-
tions in shift intensity, patient acuity, surgical complexity, and
even timing of shifts can impact surgeon workload and stress
levels. Local assessment of volume, density, and intensity, as
well as financial viability, must also be considered. With the on-
going shortage of both acute care surgeons and general surgeons
in the United States, each system must develop systematic ap-
proaches to address both short- and long-term needs and recog-
nize that the demand for surgeons has outpaced supply. 8,9,37

Transparent definitions of a 1.0 cFTE nationally or locally can
facilitate workforce planning and offer the added benefit of es-
tablishing a clear relationship between clinical and nonclinical
time expectations.

Alternative methods, such as volume-based measures, are
less nuanced. This study identified a relationship between
trauma volume and required cFTEs (1.0 cFTE per 289 admis-
sions). This provides a potential starting point for workforce
planning at individual centers. However, the wide IQR reflects
the complex reality that staffing needs vary significantly based
on local factors such as case complexity, geographic distribu-
tion, and available support staff. Most importantly, this metric
does not consider the volume of emergency general surgery
and surgical critical care patients, which varies widely and is
not necessarily a reflection of the trauma center level or annual
trauma volume.

Our study has limitations. First, while we captured data
from all geographic regions of the United States, our data only
568

Copyright © 2025 Wolters Kluwer H
represent 25 of 50 states. Second, while calendar data were ob-
jective, the assigned cFTE was self-reported by divisional lead-
ership. There are numerous factors that may contribute to an in-
dividual surgeon's cFTE, including compensation packages,
funded and unfunded nonclinical responsibilities, and overall di-
vision finances. Furthermore, the assigned cFTE has significant
impact on whether a center was deemed short-staffed or well-
staffed, and this limits our overall results. There may be some
bias in the reporting of staffing based on existing relationships
with administration that are not accounted for in this study. We
also did not include elective surgery, often performed outside
service time, or any clinical responsibilities outside of the three
traditional pillars of ACS, which likely leads to an underestima-
tion of staffing shortages. Additionally, the study lacks overall
financial data (collections and individual surgeon salaries),
which undoubtedly affect staffing decisions.

We applied a standard definition of a cFTE based on our
prior work, but this is not unanimously agreed upon. To provide
a broader perspective, we performed a sensitivity analysis, and
most centers were “short-staffed” even with a more flexible 1.0
cFTE definition of 224 shifts per year. Relatedly, we discounted
home call and back-up call to 0.5 and 0.25 shifts, respectively,
but this fails to account for local differences in the acuity and
volume of both. Furthermore, the number of surgeons staffed
on each service was not specifically evaluated. For instance,
one center may staff two surgeons on a similar number of pa-
tients as another center, thereby arbitrarily doubling the shifts
performed without a change in patient/clinical volume. Also,
we limited our inclusion criteria to Level I/II trauma centers,
which, although allowing for a more homogenous sample, limits
broader applicability to Level III centers. The volume of
nontrauma patients was not accounted for, nor was the support
from residents, fellows, and/or advanced care providers. Relat-
edly, only centers whovolunteered were included, and 11 centers
were excluded, some declining participation. This represents po-
tential sampling bias and must be considered in the context of
the results. Additionally, because of a low number of centers that
were “well staffed,” we were unable to perform analyses to iden-
tify variables associated with optimal staffing. Finally, the study
lacks pertinent clinical and surgeon variables and outcomes re-
lated to the aspect of intensity per shift, which undoubtedly in-
fluence staffing.

CONCLUSION

This study provides evidence of a critical understaffing of
trauma centers in the United States. The current approach to
staffing threatens long-term sustainability for trauma centers,
surgeons, and their ability to provide high-quality patient care.
Despite clear evidence of clinical need, hospitals face significant
financial and administrative barriers to workforce expansion.
Future research must address the impact of these staffing short-
ages on clinical outcomes and surgeon well-being while devel-
oping sustainable funding models that acknowledge the value
of ACS services beyond traditional measures.
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