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One Dedicated Operating Room Team Member Improves Total Joint Arthroplasty Efficiency

Background

Variable operating room (OR) staffing reduces efficiency in total joint arthroplasty (TJA).
Prior studies show consistent OR teams improve efficiency; however, the impact of a
single dedicated team member (DTM) in variable staffing settings is unknown and may be
more achievable for a given surgeon. This study evaluated the impact of adding a DTM on
OR efficiency and cost.

Methods

We conducted a single-group pre-post study at a high-volume academic hospital,
comparing outcomes for cases performed by a single adult reconstruction surgeon over
two periods: six months before and eight months (excluding a three-month learning
curve) after adding a nurse practitioner as a DTM. Primary total knee arthroplasty (TKA)
and posterior-approach total hip arthroplasty (THA) cases were included, using
consistent surgical technique and implants. Outcomes included OR time, turnover time,
total supply costs, wasted supply costs, and case volumes. Based on prior literature, OR
time costs $46/minute. Differences were analyzed using a t-test.

Results

For TKA (n=145), adding a DTM significantly reduced OR time by 18.2 minutes, turnover
time by 15.1 minutes, and total supply costs by $243. For THA (n=92), OR time
significantly decreased by 16.5 minutes, turnover time by 18.6 minutes, and total supply
costs by $393. Wasted supply costs showed no significant difference for TKA and THA.
Combined OR and turnover times significantly decreased by 33.3 minutes per TKA and
35.1 minutes per THA, with supply cost reductions of $243 and $393, respectively. This

equated to a cost savings of $1,080/TKA and $1,152/THA. Case volumes per day
significantly increased after the introduction of a DTM.

Conclusions

At our institution, a single DTM significantly improves OR efficiency and reduces costs in
TJA, supporting the adoption of dedicated staff in academic ORs. As reimbursements
decline and demand for volumes rises, health systems should prioritize consistent OR

staffing.

INTRODUCTION

Total joint arthroplasty (TJA) is the gold standard treat-
ment for end-stage osteoarthritis (OA), with case volumes
continuing to rise nationally (Sloan et al. 2018; Rullan et
al. 2023; Dubin et al. 2024). Additionally, demand for TJA
has outpaced the current surgeon workforce, thus empha-
sizing the need for improved efficiency in performing TJA
and delivering care to patients (Rulldn et al. 2023). Surgical
staffing is a critical determinant of efficiency, care delivery,
and cost in maintaining high-volume practices (Attarian et
al. 2013; Palsis et al. 2018).

Operating room (OR) staffing has exhibited increased
turnover and staffing shortages, which worsened during the
Coronavirus disease 2019 (COVID-19) pandemic (Oversight
2023; Tamata and Mohammadnezhad 2023; Xie et al. 2024).
Perioperative nursing shortages increased utilization of
traveler nursing staff, which has been associated with de-
creased OR efficiency and increased cost in joint recon-
struction (Bendich et al. 2025). Across multiple surgical do-
mains, literature shows that inconsistent teams decrease
OR efficiency and contribute to increased OR times and
costs (Stepaniak et al. 2010; 2012; Small et al. 2013; Parker
et al. 2020; Cousins et al. 2023).

Despite recognition that inconsistent teams decrease OR
efficiency, team inconsistency remains and is difficult to

control. Academic centers with a diversity of surgical spe-
cialties often share OR staff across subspecialties and thus
have challenges in providing consistent OR teams (Attarian
et al. 2013). This study aimed to evaluate the impact of
adding a single dedicated team member (DTM), specifically
a nurse practitioner (NP), to an orthopaedic joint recon-
struction surgeon’s team. A single DTM represents a more
feasible intervention than restructuring entire OR teams,
yet its effect on efficiency was previously unknown. In this
study, we measured the impact of a DTM on OR time,
turnover time, supply costs, and case volumes.

METHODS

This study used a single-group pre-post cohort design (At-
tarian et al. 2013) to evaluate the impact of adding a DTM
on OR efficiency and costs in TJA at a high-volume acad-
emic hospital. Outcomes were measured in a single cohort
of cases performed by one adult reconstruction surgeon be-
fore and after the intervention (Fabricant et al. 2025). Insti-
tutional review board (IRB) approval was obtained prior to
the study.

The DTM was a registered nurse (RN) in the orthopedic
department who previously worked in the operating room
as a registered nurse first assistant (RNFA) and was hired
back into this DTM role after a brief departure to obtain
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nurse practitioner (NP) education and credentialing. On
days in which this individual was not working in the OR, the
DTM saw patients in an adult reconstruction clinic. During
operative cases, the DTM aided all aspects of the case: guid-
ing room setup, intraoperative first assistance (e.g. retrac-
tion and wound closure), and assisting with turnover tasks
as able such as opening trays and switching out the OR ta-
bles, when necessary. Tasks such as cleaning the room or
wheeling the patient in and out of the room from the post-
anesthesia care unit (PACU) were not routine tasks. Thus,
the DTM did not perform circulator tasks outside of helping
with opening trays for the surgical scrub technologist. In
the operating room, the surgeon utilized a circulator, sur-
gical scrub technologist, and two assistants, one of which
was the DTM and the other was a hospital-assigned RNFA.
The staffing of the circulator, surgical scrub technologist,
and RNFA remained consistently inconsistent throughout
the period. There were “core” groups of orthopaedic surgery
circulators, surgical scrub technologists, RNFAs, but each
of these roles had 10 or more possible individuals, assigned
by hospital nursing leadership. The surgeon was unaware of
team groupings until the day of surgery.

The analysis included primary total knee arthroplasty
(TKA) and posterior-approach total hip arthroplasty (THA)
cases. All TKA cases were performed with computer navi-
gation. All THA cases utilized the posterior-approach and
were performed with robotic-arm assistance. The case co-
hort was divided into two periods: 6 months before the in-
troduction of an NP as a DTM and 8 months after, con-
fined to cases in which the DTM was present during the
post-intervention period. Revision cases were excluded to
minimize variability, and all included cases utilized consis-
tent surgical techniques and implants to minimize variabil-
ity. Additionally, the surgeon performs primary direct an-
terior (DAA) THA on a specialized table; these cases (42
pre-DTM, 29 post-DTM) were excluded as the DTM had a
limited role in these cases as the table is run by a separate
assistant at our facility. Lastly, any case with a trainee (fel-
low or resident) was excluded as the DTM was not pre-
sent in these cases (35 post-DTM THA; 45 post-DTM TKA).
Thus, a trainee was present approximately half of the time
in post-DTM cases.

Data were extracted from the institution’s electronic
medical records system, capturing 145 TKA cases (59 post-
DTM, 86 pre-DTM) and 92 THA cases (30 post-DTM, 62 pre-
DTM). Primary outcomes included OR time (duration from
patient entry to exit from the OR), turnover time (interval
between consecutive cases from patient out of room to next
patient in room), total supply costs per case (encompassing
all supplies used), and wasted supply costs (cost of unused
opened supplies). The cost of OR time, as a factor of total
cost, was calculated at $46 per minute (Smith et al. 2022).
The first three months of data after the addition of the DTM
were excluded from statistical comparison between groups
to acknowledge a “learning curve,” as the DTM was new
to the surgeon’s practice. During this three-month stretch,
there was a brief hiatus during winter holidays. Otherwise,
the case volumes were similar to the other timeframes as-
sessed. However, these cases are included in the running

cumulative average for OR times to illustrate the “learn-
ing curve” and change after the addition of the DTM. Ad-
ditionally, the total cases per day were reported on days in
which two OR rooms are in use for consistency to assess for
changes in daily case volume over the study period. These
days included cases within the scope of adult joint recon-
struction beyond primary THA/TKA (e.g., revision cases)
and demonstrate the change in cases since before and after
the addition of the DTM. These data were subdivided for
comparison between “Prior to DTM,” “Learning Curve,” and
“DTM.” The three-month learning curve spanned the re-
mainder of November after the DTM had begun and
through December and January. This period was employed
with the assumption that this was the approximate time
to establish understanding and competency with OR work-
flows. This was based on the general onboarding protocols
for nursing staff and was supported by the initial pilot data
obtained.

To determine if the stage in the academic year influences
OR timing in this cohort, the analyses were completed
again for the year prior. In this analysis, May 2023-Novem-
ber 2023 (“Prior to DTM”) and November 2023-July 2024
(“DTM”) were analyzed for OR time. This was completed for
both THA (n = 135) and TKA (n = 219) cases.

Statistical analyses compared pre- and post-DTM out-
comes using an unpaired t-test, with a P-value threshold of
less than 0.05 considered statistically significant. To reduce
confounding, the study controlled for consistency in surgi-
cal technique (computer-navigated TKA and robotic arm-
assisted, posterior-approach THA) and implant usage. The
comparison of discrete data (OR cases per day) was ana-
lyzed across three groups using the Kruskal-Wallis test with
multiple comparisons and correction. Data were reported
as means with standard deviations unless otherwise stated.
95% confidence intervals (CIs) were reported where appro-
priate. All analyses were conducted using GraphPad Prism
software (GraphPad Software, San Diego, California).

RESULTS

For TKA (Figure 1), the addition of a DTM significantly re-
duced OR time by 18.2 minutes, from 125 * 18.7 minutes
pre-DTM to 107 = 12.9 minutes post-DTM (95% confidence
interval [CI]: 13.0-23.4, P < 0.0001). Turnover time de-
creased by 15.1 minutes, from 54.5 # 15.5 minutes to 39.4
*10.7 minutes (95% CI: 9.8-20.4, P < 0.0001). Total supply
costs were reduced by $243 per case, from $6,012 * 833 to
$5,769 = 485 (95% CI: 26.2-460, P = 0.0283). Wasted supply
costs showed high variance and no statistically significant
difference, decreasing from $158 * 444 to $58.5 + 181 (95%
CI: -7.7 to 204, P = 0.0690). All comparisons were made be-
tween the pre-DTM group and the DTM group, excluding
the first three months. The cumulative OR time including
this previously excluded learning period was shown as cu-
mulative mean with 95% CI, demonstrating the change in
OR time after introduction of the DTM (Figure 2).

For THA (Figure 3), OR time decreased by 16.5 minutes
with a DTM, from 132 * 18.2 minutes to 115 * 22.3 minutes
(95% CI: 7.8-25.2, P = 0.0003). Turnover time was reduced
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Figure 1. Comparison of Operating Room (OR)
Efficiency and Costs for Total Knee Arthroplasty (TKA)
Before and After Adding a Dedicated Team Member
(DTM).

Bar graphs display mean operating room (OR) time (minutes), turnover time (minutes),
total supply costs (USD), and wasted supply costs (USD) for 86 pre-DTM and 59 post-
DTM TKA cases, with error bars representing standard error of the mean. Sample sizes
for cases with turnover (i.e., not first start) are 52 pre-DTM and 48 post-DTM. Individual
data points are overlaid to each bar graph. Red represents after introduction of DTM,

and grey represents before introduction of DTM. Statistical significance is indicated by
P-values (*P<0.05, ****P<0.0001, ns signifies not significant).

by 18.6 minutes, from 54.6 = 16.1 minutes to 36.0 = 7.6 min-
utes (95% CI: 12.3-24.8, P < 0.0001). Total supply costs de-
creased by $393 per case, from $5,798 + 1,287 to $5,403 +
411 (95% CI: 34.7-750, P = 0.0319). No significant differ-
ence was observed in wasted supply costs, which changed
from $158 * 393 to $94.2 + 193 (95% CI: -57.7 to 185, P =
0.3005). The cumulative OR time including this previously
excluded learning period was shown as cumulative mean
with 95% CI, demonstrating the change in OR time after in-
troduction of the DTM (Figure 4).

The combined reductions in OR and turnover times re-
sulted in an average decrease of 33.3 minutes per TKA case
and 35.1 minutes per THA case. Using an OR cost of $46
per minute for OR time (Smith et al. 2022), these time sav-
ings translated to cost reductions of $1,080 per TKA case
and $1,152 per THA case. This time-based cost savings does
not account for efficiencies in turnover time and thus is an
underestimate.

Acknowledging that temporal factors such as the time in
the academic year for trainees and staff differ for the “Prior

to DTM” and “DTM” groups, OR times were analyzed for
the prior year. No significant differences were observed in
OR times for the THA or TKA groups between these two
temporal populations a year prior, suggesting that the DTM
impact may be distinct from the effect of the academic cal-
endar (Figure S1).

Returning to analysis during the experimental DTM
study period, the total cases performed per day were as-
sessed over the course of the year of the study (Figure 5).
The data were confined to two-room OR days to control for
add-on days for single cases in a single room. The data il-
lustrated a pattern toward increasing case volumes per op-
erative day after the introduction of the DTM. For statisti-
cal comparison, the data were clustered into groups prior
to DTM (5.3 £0.9 cases; mean * standard deviation), during
the DTM learning curve (5.7 0.6 cases), and after the DTM
learning curve (6.6 0.8 cases, Figure 6). These were com-
pared by Kruskal-Wallis testing with multiple comparisons
and correction. The DTM group was significantly higher (P
< 0.0001 compared to prior to DTM and P = 0.0007 com-
pared to learning curve period) than the other two groups,
which themselves did not differ (P > 0.9999). These data
suggest that the addition of a DTM permits increased daily
case volumes as a result of improved OR efficiency.

DISCUSSION

This study demonstrates that the addition of a single DTM
(a NP partnered with a single surgeon) significantly en-
hances OR efficiency and reduces costs in TJA. For TKA, the
DTM reduced OR time by 18.2 minutes, turnover time by
15.1 minutes, and total supply costs by $243 per case, with
no significant change in wasted supply costs. Similarly, for
THA, OR time decreased by 16.5 minutes, turnover time by
18.6 minutes, and total supply costs by $393 per case, with
no significant impact on wasted supply costs. These reduc-
tions translated to a combined time savings of 33 minutes
per TKA case and 35 minutes per THA case, yielding cost
savings of $1,080 and $1,152 per case, respectively. These
findings highlight the economic and operational benefits
of incorporating a DTM in academic arthroplasty ORs as a
means of improving efficiency and cost savings. The mech-
anisms by which the DTM improves efficiency were not di-
rectly investigated in this study. Several mechanisms are
likely responsible and include, but are not limited to: (1)
anticipating the needs of the surgeon as first assist, (2) skill
in patient positioning and wound closure, thus allowing
for the surgeon to be more productive between cases dur-
ing non-critical steps, and (3) communication with surgical
scrub technologist.

The results align with prior literature emphasizing the
importance of consistent surgical teams for improving OR
efficiency. Prior investigations of surgical staff’s impact on
OR efficiency showed that a THA surgeon’s preferred scrub
technologist corresponded to a 12.6-minute reduction in
OR time per case but, importantly, such a technologist was
only present about 30% of the time (Cousins et al. 2023).
Similarly, Parker et al. demonstrated that the familiarity
between the scrub technologist or circulator and the sur-
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Figure 2. Cumulative Operating Room (OR) Time for Total Knee Arthroplasty (TKA) Across the Study Period.

Line chart showing the cumulative mean OR time (minutes) with 95% confidence intervals (CI) for TKA cases. These data show the results from the first 69 cases, including the three-
month learning curve, post-dedicated team member (DTM) introduction in red. These data are shown in comparison to prior to the introduction of the DTM, which is shown in black
as the mean for this duration with the 95% CI for this set of cases. The cumulative average OR time with the DTM reaches significance at 24 cases and remains statistically distinct

thereafter.

geon is a critical factor in reducing operative times for TKA
(Parker et al. 2020). Another investigation by Cahan, et al.
demonstrated that the anesthesiologist, circulating nurse,
and scrub technologist all have significant impacts on OR
efficiency in TKA and THA, consistent with the prior find-
ings (Cahan et al. 2021).

Unlike these prior studies, which focused on broader
team consistency, the present study demonstrates that a
single DTM can achieve comparable efficiency gains, of-
fering a more feasible intervention for institutions facing
staffing variability. This is particularly relevant given nurs-
ing shortages, which have increased use of traveler staff
(Tamata and Mohammadnezhad 2023). Moreover, a recent
investigation suggests that such changes disrupt team con-
sistency and contribute to inefficiencies (Bendich et al.
2025). The cost savings observed in this study, driven by
reduced OR times and lower supply costs, further corrobo-
rate prior findings that OR efficiency is crucial for overall
surgical cost containment (Childers and Maggard-Gibbons
2018).

The implications of these findings are substantial for
health systems performing high-volume TJA. By prioritiz-
ing the assignment of a DTM, serving as a first assistant,
hospitals can achieve meaningful cost reductions and im-
prove operational throughput without significant changes
to OR staffing protocols. These benefits are particularly
critical in academic settings, where variable staffing mod-
els, including the presence of orientees, relief staff, or other
OR staffing changes within a given day, have been shown
to increase operative times and costs, as demonstrated in
prior studies (Stepaniak et al. 2010; Bendich et al. 2025).
Health systems should invest in dedicated staffing models
to optimize resource utilization and enhance the financial
sustainability of high-volume programs, including but not
limited to TJA programs.

There are several limitations. The single-group pre-post
design introduces potential biases, such as selection bias
or unmeasured confounders like temporal biases over the
course of the year of the study period (May 2024-July
2025). This study design prevents a direct temporal control
amenable to randomization. We did attempt to account for
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Figure 3. Comparison of Operating Room (OR)
Efficiency and Costs for Total Hip Arthroplasty (THA)
Before and After Adding a Dedicated Team Member
(DTM).

Bar graphs display mean operating room (OR) time (minutes), turnover time (minutes),
total supply costs (USD), and wasted supply costs (USD) for 62 pre-DTM and 30 post-
DTM THA cases, with error bars representing standard error of the mean. Sample sizes
for cases with turnover (i.e., not first start) are 39 pre-DTM and 19 post-DTM. Individual
data points are overlaid to each bar graph. Red represents after introduction of DTM,

and grey represents before introduction of DTM. Statistical significance is indicated by
P-values (*P<0.05, **P<0.01, ****P<0.0001, ns signifies not significant).

temporal confounding factors by comparing the data from
the year prior with no DTM and did not find this to influ-
ence our results. The study was limited to a single surgeon
and a single DTM, potentially restricting generalizability to
other surgeons or institutions. This design does allow for
more consistency with regard to surgical technique and im-
plant use compared to multiple surgeons. Future studies
will be needed to establish generalizability by analyzing
these same outcomes across a group of surgeons paired
with specific DTMs with both surgeon and DTM as indepen-
dent variables. However, this study is necessary as proof-of-
principle to establish data to foster such an expanded study.
Additionally, this study was confined to analysis of cases in
which the surgeon has increased reliance on support from
the first assist or surgeon scrub technologist which may in-
troduce selection bias compared to analysis of other case
types.

Clinical outcomes, such as complications or patient sat-
isfaction, were not assessed, focusing solely on efficiency
and cost metrics. We did review the surgical complications

occurring during the study period and identified three in-
fections (two knee, one hip), all in the respective “Prior
to DTM” groups. There were no surgical complications
prompting return to OR or readmission within the “DTM”
group. Additionally, the cost analysis used an OR cost of
$46 per minute (Smith et al. 2022), which may not capture
variations in labor or indirect costs in this region—though
the value is similar to those published in other surgical do-
mains (Childers and Maggard-Gibbons 2018).

CONCLUSIONS

At our institution, a single DTM significantly improves OR
efficiency and reduces costs in TJA, supporting the adop-
tion of dedicated staff in academic ORs. As reimbursements
decline and demand for increased volumes rises, health sys-
tems should prioritize consistent staff in the OR. While this
study demonstrates value to employing a DTM, this study
will support the thesis to perform a robust multicenter or
multi-surgeon analysis in the future.
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Figure 4. Cumulative Operating Room (OR) Time for Total Hip Arthroplasty (THA) Across the Study Period.

Line chart showing the cumulative mean OR time (minutes) with 95% confidence intervals (CI) for THA cases. These data show the results from the first 45 cases, including the three-
month learning curve, post- dedicated team member (DTM) introduction in red. These data are shown in comparison to prior to the introduction of the DTM, which is shown in black
as the mean for this duration with the 95% CI for this set of cases. The cumulative average OR time with the DTM reaches significance at 42 cases and remains statistically distinct

thereafter.
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Figure 5. Total Cases per Day After Adding a Dedicated
Team Member (DTM).

Scatter plot illustrating the number of adult joint reconstruction cases (n = 105 OR days;
including primary TKA, THA, irrigation and debridement, revisions, and manipulations
under anesthesia) per day on two-room operating room (OR) days across the study pe-
riod (May 2024-July 2025), highlighting a trend toward increased case volumes post-
DTM introduction. The blue line represents a running 5-OR day moving average across
the period. The arrow and label at the start of November represent the introduction of
the DTM.
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Figure 6. Total Cases per Day on After Adding a
Dedicated Team Member (DTM).

Bar graphs illustrate the number of adult joint reconstruction cases as shown in Figure 5
across the study period (May 2024-July 2025) in each timeframe: “Prior to DTM”, during
DTM “Learning Curve” (three months), and after DTM learning curve (“DTM”). Mean
with standard deviation is shown. Statistical comparisons are made with Kruskal-Wallis
test with multiple comparisons and correction. The DTM group (n = 34 OR days) is sig-
nificantly higher than the Prior to DTM group (n = 56) and the Learning Curve group (n
= 15). Statistical significance is indicated by P-values (***P<0.001, ****P<0.0001, ns sig-
nifies not significant).
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SUPPLEMENTAL FIGURE
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Figure S1. Operating room (OR) times analyzed during equivalent time periods a year prior are not significantly
different.

Equivalent time periods were analyzed for the year prior to help explore the potential temporal confounders related to the academic year and how this impacts OR times. No signifi-
cant differences were observed for total knee arthroplasty (TKA, n = 219) or total hip arthroplasty (THA, n = 135) for the time periods related to the introduction of the dedicated
team member (DTM) a year later. For the given time periods, TKA and THA were not significantly different with P-values of 0.3393 (DTM Time Period 2.2 *+ 2.3 minutes slower) and
0.3472 (DTM Time Period 5.1 * 5.4 minutes slower), respectively. “ns” denotes not significant.
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