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Surgical comanagement (SCM), in which surgeons

and hospitalists share responsibility of care for surgical
patients, has been increasingly utilized. In August 2012,
we implemented SCM in Orthopedic and Neurosurgery
services in which the same Internal Medicine hospitalists
are dedicated year round to each of these surgical services
to proactively prevent and manage medical conditions.

In this article, we evaluate if SCM was associated with
continued improvement in patient outcomes between
2012 and 2018 in Orthopedic and Neurosurgery services

n surgical comanagement (SCM), surgeons and hospitalists

share responsibility of care for surgical patients. While SCM

has been increasingly utilized, many of the reported mod-

els are a modification of the consultation model, in which a
group of rotating hospitalists, internists, or geriatricians care
for the surgical patients, often after medical complications may
have occured.™

In August 2012, we implemented SCM in Orthopedic and
Neurosurgery services at our institution.® This model is unique
because the same Internal Medicine hospitalists are dedicat-
ed year round to the same surgical service. SCM hospitalists
see patients on their assigned surgical service only; they do
not see patients on the Internal Medicine service. After the
first year of implementing SCM, we conducted a propensity-
score—weighted study with 17,057 discharges in the pre-SCM
group (January 2009 to July 2012) and 5,533 discharges in the
post-SCM group (September 2012 to September 2013).° In this
study, SCM was associated with a decrease in medical com-
plications, length of stay (LOS), medical consultations, 30-day
readmissions, and cost.”

Since SCM requires ongoing investment by institutions, we
now report a follow-up study to explore if there were contin-
ued improvements in patient outcomes with SCM. In this study,
we evaluate if there was a decrease in medical complications,
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at our institution. We conducted regression analysis

on 26,380 discharges to assess yearly change in our
outcomes. Since 2012, the odds of patients with >1
medical complication decreased by 3.8% per year (P =
.01), the estimated length of stay decreased by 0.3 days
per year (P < .0001), and the odds of rapid response team
calls decreased by 12.2% per year (P = .001). Estimated
average direct cost savings were $3,424 per discharge.
Journal of Hospital Medicine 2020;15:232-235. © 2020
Society of Hospital Medicine

LOS, number of medical consultations, rapid response team
calls, and code blues and an increase in patient satisfaction
with SCM in Orthopedic and Neurosurgery services between
2012 and 2018.

METHODS

We included 26,380 discharges from Orthopedic and Neuro-
surgery services between September 1, 2012, and June 30,
2018, at our academic medical center. We excluded patients
discharged in August 2012 as we transitioned to the SCM
model. Our Institutional Review Board exempted this study
from further review.

SCM Structure

SCM structure was detailed in a prior article.® We have 3.0 clin-
ical full-time equivalents on the Orthopedic surgery SCM ser-
vice and 1.2 on the Neurosurgery SCM service. On weekdays,
during the day (8 am to 5 pm), there are two SCM hospitalists
on Orthopedic surgery service and one on Neurosurgery ser-
vice. One SCM hospitalist is on call every week and takes af-
ter-hours calls from both surgical services and sees patients on
both services on the weekend.

During the day, SCM hospitalists receive the first call for
medical issues. After 5 M and on weekends and holidays,
surgical services take all calls first and reach out to the on-call
SCM hospitalist for any medical issues for which they need
assistance. Surgery service is the primary team and does the
discharge summaries. SCM hospitalists write any medical
orders as needed. Medical students, physician assistant stu-
dents, medicine housestaff, and geriatric medicine fellows
rotate through SCM. SCM hospitalists directly communicate
with the surgical service and not through the learners. There
are no advanced practice providers on SCM service. Surgery
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TABLE 1. Patient Characteristics
Patient Characteristics

Age, median (IQR), y

Male, n (%)

White, n (%)°

Annual income in United States dollars, median (IQR)*®

Primary insurance, n (%)
Private
Medicare
Medi-Cal

Charlson comorbidity score, mean (SD)
Charlson comorbidity score >2, n (%)

Case mix index, median (IQR)®
Case mix index >2, n (%)

Surgical service, n (%)
Orthopedic surgery
Neurosurgery

Elective surgery, n (%)
General anesthesia, n (%)

Duration of surgery, n (%)
<120 minutes
>120 minutes
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Cohort of Patients between September 2012 and June 2018 (N = 26,380)
62 (50-72)
12,579 (47.7)
16,939 (64.2)

78,044 (55,605-107,244)

12,997 (49.3)
11,352 (43.0)
1,858 (7.0)

1.2(1.7)
8,377(31.8)

2.1(2.0-33)
19,857 (75.3)

16,570 (62.8)
9,810 (37.2)

19,127 (72.5)

23,438 (88.8)

10,825 (41.0)
14,613 (55.4)

21 missing value for sex (0.0%), 576 missing values for race (2.2%), 643 missing values for zip code/income (2.4%), 173 missing values for primary insurance (0.7%), 8 missing values for case mix

index (measure of patient acuity) (0.03%), 942 missing values for duration of surgery (3.6%).

©Defined using 2015 census data on median household income by zip code (U.S. Census Bureau, Small Area Income and Poverty Estimates. Available at: http://www.census.gov/did/www/saipe/

data/statecounty/data/2012.html).
Defined as cut-to-close time.

Abbreviations: IQR, interquartile range; SD, standard deviation.

housestaff attend the multidisciplinary team care rounds with
the case manager, social worker, rehabilitation services, and
pharmacy with ad hoc presence of SCM hospitalists for select-
ed patients. SCM hospitalists often see sick patients with the
surgery service at the bedside, and they work together with the
surgery service on order sets, quality improvement projects,
and scholarly work.

SCM hospitalists screen the entire patient list on their as-
signed surgery service each day. After screening the patient
list, SCM hospitalists formally see select patients with prevent-
able or active medical conditions and write notes on the pa-
tient’s chart. There are no set criteria to determine which pa-
tients would be seen by SCM. This is because surgeries can
decompensate stable medical conditions or new unexpected
medical complications may occur. Additionally, in our prior
study, we reported that SCM reduced medical complications
and LOS regardless of age or patient acuity.®

Outcomes

Our primary outcome was proportion of patients with >1 med-
ical complication (sepsis, pneumonia, urinary tract infection,
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delirium, acute kidney injury, atrial fibrillation, or ileus). Our
secondary outcomes included mean LOS, proportion of pa-
tients with 22 medical consultations, rapid response team calls,
code blues, and top-box patient satisfaction score. Though
cost is an important consideration in implementing SCM, lim-
ited financial data were available. However, since LOS is a key
component in calculating direct costs,® we estimated the cost
savings per discharge using mean direct cost per day and the
difference in mean LOS between pre- and post-SCM groups.®

We defined medical complications using International Clas-
sification of Disease (ICD) Codes 9 or 10 that were coded as
“not present on admission.” We used Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS)
survey for three questions for patient satisfaction: Did doctors
treat with courtesy and respect, listen carefully, and explain
things in a way you could understand?

Statistical Analysis

We used regression analysis to assess trends in patient charac-
teristics by year. Logistic regression with logit link was used to
assess the yearly change in our binary outcomes (proportion of
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TABLE 2. Adjusted Trends for Primary and Secondary Outcomes

Outcome

>1 medical complications
Length of stay, in days

>2 medical consultations
Rapid response team calls
Code blue

Top-box patient satisfaction score

Adjusted Odds Ratio or Beta coefficient*® P value
(95% confidence interval)

0.96 (0.93 t0 0.99) .01
-0.31(-0.32t0 -0.31) <.0001

1.01(0.98 to 1.03) 51

0.88(0.811t0 0.95) .001

0.93(0.80 to 1.08) 31

1.14(0.99 to0 1.29) .05

2 Adjusted for age, primary insurance, race, Charlson comorbidity score, general or regional anesthesia, surgical service, and duration of surgery.

bBeta coefficient is shown for the continuous outcome (length of stay), and odds ratio is shown for all other outcomes.

¢Medical consultations did not include surgical comanagement or General Medicine services.

9Response rate to patient satisfaction survey was 21.1%. We excluded data for year 5 (September 2016 to August 2017) since data for only part of the year was available (till February 2017).

patients with >1 medical complication, those with >2 medical
consultations, rapid response team calls, code blue, and top-box
patient satisfaction score) and reported odds ratios. Gamma re-
gression with identity link was performed for our continuous out-
come (LOS). Beta coefficient was reported to estimate the yearly
change in LOS under their original scales. Age, primary insurance,
race, Charlson comorbidity score, general or regional anesthesia,
surgical service, and duration of surgery were adjusted in the re-
gression analyses for outcomes. SAS 9.4 was used for analysis.

RESULTS

Patient characteristics are shown in Table 1. Overall, 62.8% of
patients were discharged from Orthopedic surgery service,
72.5% patients underwent elective surgery, and 88.8% received
general anesthesia. Between 2012 and 2018, there was a sig-
nificant increase in the median age of patients (from 60 years
to 63 years), mean Charlson comorbidity score increased from
1.07 to 1.46, and median case mix index, a measure of patient
acuity, increased from 2.10 to 2.36.

Comparing pre-SCM unadjusted rates reported in our prior
study (January 2009 to July 2012) to post-SCM (September 2012
to June 2018), patients with >1 medical complication decreased
from 10.1% to 6.1%, LOS (mean + standard deviation) changed
from 5.4 + 2.2 days to 4.6 + 5.8 days, patients with >2 medical
consultations decreased from 19.4% to 9.2%, rapid response
team calls changed from 1% to 0.9%, code blues changed from
0.3% to 0.2%, and patients with top-box patient satisfaction
score increased from 86.4% to 94.2%.°

In the adjusted analysis from 2012 to 2018, the odds of pa-
tients with >1 medical complication decreased by 3.8% per
year (P =.01), estimated LOS decreased by 0.3 days per year (P
<.0001), and the odds of rapid response team calls decreased
by 12.2% per year (P = .001; Table 2). Changes over time in the
odds of patients with 22 medical consultations, code blues, or
top-box patient satisfaction score were not statistically signifi-
cant (Table 2). Based on the LOS reduction pre- to post-SCM,
there were estimated average direct cost savings of $3,424 per
discharge between 2012 and 2018.
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DISCUSSION

Since the implementation of SCM on Orthopedic and Neuro-
surgery services at our institution, there was a decrease in med-
ical complications, LOS, and rapid response team calls. To our
knowledge, this is one of the largest studies evaluating the ben-
efits of SCM over 5.8 years. Similar to our prior studies on this
SCM model of care,> other studies have reported a decrease in
medical complications,®'° LOS,"'3 and cost of care' with SCM.

While the changes in the unadjusted rates of outcomes over
the years appeared to be small, while our patient population
became older and sicker, there were significant changes in sev-
eral of our outcomes in the adjusted analysis. We believe that
SCM hospitalists have developed a skill set and understanding
of these surgical patients over time and can manage more med-
ically complex patients without an increase in medical compli-
cations or LOS. We attribute this to our unique SCM model in
which the same hospitalists stay year round on the same surgical
service. SCM hospitalists have built trusting relationships with
the surgical team with greater involvement in decision making,
care planning, and patient selection. With minimal turnover in
the SCM group and with ongoing learning, SCM hospitalists can
anticipate fluid or pain medication requirements after specific
surgeries and the surgery-specific medical complications. SCM
hospitalists are available on the patient units to provide timely
intervention in case of medical deterioration; answer any ques-
tions from patients, families, or nursing while the surgical teams
may be in the operating room; and coordinate with other medi-
cal consultants or outpatient providers as needed.

This study has several limitations. This is a single-center
study at an academic institution, limited to two surgical ser-
vices. We did not have a control group and multiple hospital-
wide interventions may have affected these outcomes. This is
an observational study in which unobserved variables may bias
the results. We used ICD codes to identify medical complica-
tions, which relies on the quality of physician documentation.
While our response rate of 21.1% for HCAHPS was comparable
to the national average of 26.7%, it may not reliably represent
our patient population.™ Lastly, we had limited financial data.
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CONCLUSION

With the move toward value-based payment and increasing
medical complexity of surgical patients, SCM by hospitalists
may deliver high-quality care.

Disclosures: The authors have nothing to disclose.
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