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BACKGROUND: Hip fractures typically occur in frail
elderly patients. Preoperative specialty consults, in
addition to hospitalist comanagement, are often
requested for preoperative risk assessment.

OBJECTIVE: Determine if preoperative specialty consults
meaningfully influence management and outcomes in hip
fracture patients, while being comanaged by hospitalists

DESIGN: Retrospective cohort study
SETTING: Tertiary care hospital in Connecticut

PATIENTS: 491 patients aged 50 years and older who
underwent surgery for an isolated fragility hip fracture,
defined as one occurring from a fall of a height of standing
or less.

INTERVENTION: Presence or absence of a preoperative
specialty consult

MEASUREMENTS: Time to surgery (TTS), length of
hospital stay (LOS), and postoperative complications

ip fractures in the elderly are associated with signif-

icant morbidity and mortality." These are typically

fragility fractures since they are caused by mechani-

cal forces that would ordinarily not result in a serious
injury, such as a fall from or below standing level. The incidence
of hip fractures in the United States is expected to increase as
the population ages; estimates project 512,000 hip fractures
with an associated cost of $16 billion annually by the year
2040.2 Timely surgery is recommended for hip fracture patients
as delayed surgery beyond 24 to 48 hours of presentation is
associated with increased morbidity and mortality.>¢ Time to
surgery (TTS) has been shown to be the major potentially mod-
ifiable risk factor in the management of a hip fracture.’

Factors that have been noted to influence TTS include the
American Society of Anesthesiologists’ (ASA) score, the day of the
week of hospital admission, and preoperative testing.®? Preoper-
ative cardiology consultation and subsequent cardiac testing, in
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RESULTS: 177 patients had a preoperative specialty consult.
Patients with consults were older and had more comorbidities.
Most consult recommendations were minor (72.8%); there

was a major recommendation only for eight patients (4.5%).
Multivariate analysis demonstrates that consults are more

likely to be associated with a TTS beyond 24 hours (Odds

Ratio [OR] 4.28 [2.79-6.56)) and 48 hours (OR 2.59 [1.52-4.43)]),
an extended LOS (OR 2.67 [1.78-4.03]), and a higher 30-

day readmission rate (OR 2.11[1.09-4.08]). A similar 30-day
mortality rate was noted in both consult and no-consult groups.

CONCLUSIONS: The majority of preoperative specialty
consults did not meaningfully influence management and
may have potentially increased morbidity by delaying
surgery. Our data suggest that unless a hip fracture patient
is unstable and likely to require active management by

a consultant, such consults offer limited benefit when
weighed against the negative impact of surgical delay.
Journal of Hospital Medicine 2020;15:16-21. © 2020
Society of Hospital Medicine

particular, can increase the TTS and length of stay (LOS) without
changing perioperative management.”"° In our review of literature,
we could not identify any studies specifically looking at the impact
of preoperative specialty consults on short-term mortality or com-
parison of care provided by hospitalists alone versus additionally
involving subspecialists such as cardiologists. To our knowledge,
there are no studies that have categorized recommendations from
a preoperative specialty consult as minor, moderate, or major.

Our study evaluated whether preoperative specialty consults
meaningfully change management and influence outcomes for
hip fracture patients. At our institution, all hip fracture patients
are admitted to the hospitalist service and comanaged with
the orthopedic team. The hospitalist physician performs the
preoperative evaluation as part of the admission history and
physical exam. Preoperative specialty consult(s), if needed, are
requested only by the hospitalist team. A consultant such as a
cardiologist provides input; however, final management deci-
sions are coordinated by the hospitalist physician.

METHODS

Study Design

We performed a retrospective cohort study of patients aged
50 years and older who underwent surgery for an isolated fra-
gility fracture of the hip at Hartford Hospital, a level one trauma
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and tertiary care medical center, within the 24-month period
from April 2015 to March 2017. Fragility hip fracture is defined
as one occurring from a fall of a height of standing or less.
A consult referred to a specialty or subspecialty consultation,
other than hospital medicine, obtained prior to surgery. Pa-
tients with additional skeletal trauma and periprosthetic frac-
tures were excluded. A total of 491 unique patients met the
inclusion criteria, and data were obtained from chart review
and an orthopedic surgery registry. The Hartford Hospital Insti-
tutional Review Board approved this studly.

Our primary predictor was the presence or absence of a pre-
operative specialty consultation requested by the hospitalist.
We also analyzed the following: covariates of demographics
(age, sex, race), the ASA score, and severity of comorbidities
using the Charlson comorbidity index (CCl) with a Quan mod-
ification;"” “R program package, International Classification of
Disease (ICD)""? was used to calculate the CCl using ICD-9 and
ICD-10 diagnostic codes.

The primary outcome measures were TTS (measured in
hours), LOS (measured in days), complications, and preoper-
ative specialty consult resulting in a change in perioperative
management. TTS was defined as the time elapsed from the
presentation at the emergency department (ED) to surgery
start. For transfer or direct admission patients, the time of ad-
mission was used in place of time of presentation. The mea-
sured complications included postoperative venous thrombo-
embolic events, surgical site infection, myocardial infarction,
stroke, and sepsis. Secondary outcome measures included 30-
day mortality, readmission rate, and rate of return to OR. There
were no elective or planned readmissions postoperatively on
review of our institution’s orthopedic surgery registry.

Our team performed an extensive chart review including re-
viewing the admission note, consulting physician notes, and rel-
evant test results. Our senior investigator (MK) then rated each
preoperative specialty consult on appropriateness, the relative
strength of the consultant's recommendation, and resulting
change in perioperative management. Cardiology consultations
were deemed reasonable if a patient’s cardiac risk was consid-
ered elevated by the admitting physician or an active cardiac
condition was present (suggestion of or clear evidence for acute
coronary syndrome, acute congestive heart failure, uncontrolled
arrhythmia, or symptomatic valvular disease). The determination
of "elevated cardiac risk” was made, if admit note contained
verbiage expressing concern for further evaluation for cardiac
issues or words such as “high risk” or “elevated risk”. A specific
guideline-based score such as the revised cardiac risk index was
not consistently available in this retrospective chart review. A
noncardiology consult was deemed reasonable only if it would
have been warranted for the specific clinical situation—for ex-
ample, a neurology consult for an acute stroke or a pulmonary
consult for acute respiratory failure. Consult recommendations
or outcomes were rated as minor, moderate, or major (see Table
1 for detailed criteria). Some consults may generate more than
one recommendation, in these cases, we determined that a ma-
jor recommendation supersedes a moderate or minor recom-
mendation and only one was counted in the final analysis. Next
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we determined if a consult recommendation led to a change in
perioperative or therapeutic management, defined as a medi-
cation or dosage change, need to delay surgery to stabilize an
unstable medical condition, invasive procedures (such as thora-
centesis or cardiac catheterization) or change in postoperative
monitoring. As a way of clarification, a consult may have a minor
recommendation such as an EKG but if no other recommenda-
tions were given and there was no change in therapeutic man-
agement such as a medication change, this would be consid-
ered as a "no change”.

An independent rating of the entire dataset was subse-
quently performed by another hospitalist (KM) to establish
interrater reliability. This reviewer was blinded to the initial rat-
ing and not involved in the initial design of the study or the
data collection process. Because of the labor-intensive task of
reviewing full charts, we followed a nonstandard process for
interrater reliability. This rating was performed with the same
dataset that was extracted by three members of our team (NB,
SS, and MK); consequently, this does not account for variability
in chart extraction as reiterated in the discussion.

Statistical Analysis

The main analyses compared the two patient subgroups (with
or without preoperative specialty consults) around outcome
measures. Primary outcome measures were TTS, LOS, compli-
cations, and consult resulting in a change in perioperative man-
agement. Secondary outcome measures were 30-day readmit,
return to OR, and mortality. A preliminary analysis was con-
ducted to explore distributions for TTS and LOS. As expected,
none met the assumptions of normality and were thus analyzed
with Wilcoxon ranked-sum tests. The other outcomes were di-
chotomous and analyzed with chi-square tests of proportion
or Fisher's exact test when the expected cell frequencies were
too low. Dichotomized variables for TTS (within 24 hours and 48
hours) and LOS (within five days, the median LOS for this co-
hort) were calculated and subsequently analyzed with addition-
al chi-square tests of proportion or Fisher's exact test'. To ex-
plore the effect of preoperative specialty consults independent
of potential confounders, logistic regression analyses predict-
ing each of the dichotomous outcomes were conducted with
age and CCl used as predictors in addition to the main variable
of whether or not there was a preoperative specialty consult.
Since the CCl and ASA scores were highly intercorrelated, only
the former was chosen for the multivariate analyses based on
the consistent algorithm used to calculate CCI.

Additional analyses with the subgroup of patients with a
preoperative specialty consult explored whether the consult
was reasonable, the relative strength of resulting recommen-
dation and whether it resulted in a change in management.
The statistical approach used was the same as for the other
dichotomous outcomes. All analyses used 0.05 as the level of
statistical significance; SPSSv21 (IBM, Armonk, New York) was
the statistical software used.

The sample size for this retrospective analysis was de-
termined by the available number of patients meeting the
inclusion criteria. An a priori power calculation was done to
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TABLE 1. Consult Outcome Classification

Classification of Minor, Moderate, and Major Recommendation of Consultation (number of patients)

Minor (129) Moderate (40)

Ordering an Electrocardiogram or pacemaker evaluation or
interpret existing information/studies (79)

Perform Echocardiogram or stress test preoperatively (29°)

Major (8)

Preoperative urgent or emergent surgery (coronary artery bypass
graft, pericardial window, etc.; 1)

Initiation of new medication or change of dose or timing of a  Anticipated postoperative intensive care or step-down unit care (2)  Invasive diagnostic test such as a cardiac catheterization

current medication (42)

(one patient had aortic valvuloplasty performed concurrently)

Evaluation of anticoagulation status—delaying surgery due to ~ Stabilization of existing conditions such as congestive heart failure  Interventional procedure such as thoracentesis, valvuloplasty,

active anticoagulant (8) or dysrhythmias (9)

IVC filter placement, or cholecystostomy placement (6)

*42 was the total number of echocardiograms performed in the full cohort of 177 patients. Several patients had an echocardiogram done, but the highest recommendation from consult was
selected, for example, if a patient underwent aortic valvuloplasty, which was reported as a major recommendation, taking precedence over echocardiogram being a moderate one.

Abbreviation: IVC, inferior vena cava.

TABLE 2. Patient Demographics of the Consult and No-Consult Groups (n = 491)?

No Consult (314) Consult (177) PValue

Female gender-n (%) 227 (72.3) 121(68.4) 357
Race-n (%) 884

Caucasian 274 (89.8) 156 (88.6)

African American 12(3.9) 7(4.0)

Latino 12 (3.9) 7 (4.0)

Other (including Asian) 7(2.3) 6(3.4)
Greater than 80 years old-n (%) 193 (61.5) 134 (75.7) <.001
Age median, (IQR) 83 (74, 89) 86 (80,91) <.001
BMI median, (IQR) 24.(21, 28) 23(21,27) .186
Charles comorbidity index (median, (IQR) 1(0,3) 3(2,4) <.001
ASA score (median, IQR) 3(2,3) 3(3,4) <.001
Type of anesthesia-n (%) general vs spinal 218 (69.4) 122 (68.9) 908
Day of the week n (%) on weekend 107 (34.1) 51(28.8) 231

*Statistically significant numbers are bolded.

Abbreviations: ASA, American Society of Anesthesiologists; IQR, interquartile range.

determine if the expected volume would be sufficient for the
multivariate analysis; the presence of a complication was se-
lected for calculation. Based on an expected volume of ap-
proximately 500 and an estimate of a 10% serious complica-
tion rate, it was determined that the sample could support the
analysis of up to five predictor variables, sufficient for the main
variable and four potential confounders; this was considered
adequate." Propensity scoring was considered but did not of-
fer any advantages to logistic regression because we only had
two observed covariates: CCl and age.

RESULTS

A total of 491 unique patients met our inclusion criteria, 177
patients had a preoperative specialty consult. Of these 177 pa-
tients, 24 patients had more than one consult; hence, the total

18 Journal of Hospital Medicine® Vol 15 | No 1 | January 2020

number of consults was 201. Most of the consults were cardi-
ology (159). Others were Infectious disease (11), Pulmonology
(10), Neurology (7), and Miscellaneous (14, which included Ne-
phrology, Gastroenterology, Hematology, and Oncology).

No significant differences were found between the consult
and no-consult groups with respect to gender, race, body
mass index, type of anesthesia, and day of the week of surgery.
We did note that patients with a consult were older and had a
significantly higher CCl and ASA score (Table 2).

Initial analyses compared those with and without consults
unadjusted for other factors with respect to TTS, LOS, 30-day
readmission rate, 30-day return to OR rate, and 30-day mor-
tality rate. The median TTS was 22.1 hours for the no-consult
group compared with 34.3 hours for the consult group. The
percentage of patients with TTS within 24 hours was higher
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TABLE 3. Unadjusted Outcome Measures for the Consult and No Consult Groups (N = 491)?

No consult (314) Consult (177) PValue
Time to surgery (in hours) — median (IQR) 22.1(17.1,29.4) 34.3(24.4,47.1) <.001
Length of Stay (in days)- median (IQR) 5(4,6) 6 (5,8) <.001
TTS within 24 hours - N (%) within time period 184 (58.6) 42 (23.7) <.001
TTS within 48 hours — N (% ) within time period 283(90.1) 136 (76.8) <.001
Serious complication - N (%) 16 (5.1) 11(6.2) .601
Any complication - N (%) 167 (53.2) 108 (61.0) .093
Intraoperative complication- N (%) 2(0.6) 1(0.6) 1.00
30-day readmission N (%) 21(6.7) 23 (13.0) .02
30-day return to Operating room — N (%) 1(0.3) 3(1.7) 137
30-day mortality- N (%) 9(2.9) 16 (9.0) .003
=Statistically significant numbers are bolded.
Abbreviations: IQR, Interquartile Range; TTS, time to surgery.
TABLE 4. Relationship Between Consults and Outcome Measures (Unadjusted and Adjusted)
CONSULTS
Unadjusted Adjusted
Outcome OR 95% Cl OR 95% CI PValue
TTS beyond 24 hours® 455 3.01-6.87 4.28 2.79-6.56 <.001
TTS beyond 48 hours® 2.75 1.65-4.58 2.59 1.52-4.43 <.001
LOS beyond median® 3.22 2.19-4.75 2.67 1.78-4.03 <.001
30-day readmission rate?® 2.07 1.11-3.86 2.1 1.09-4.08 .027
30-day mortality rate 337 1.46-7.79 2.2 0.92-5.25 .076
Serious complication rate 1.23 0.56-2.72 0.94 0.41-2.13 875

*indicates having one or more consults is a statistically significant, independent predictor of listed outcome.

bAll statistically significant odds ratios are bolded.
Abbreviations: LOS; length of stay; OR, odds ratio; TTS, time to surgery.

(58.6% compared with 23.7%) and TTS within 48 hours was
higher (90.1% compared to 76.8%) if there was no consult. The
median LOS was five days for the no-consult group compared
with six days for the consult group. There was no difference in
complications between the two groups. Patients with consults
were more likely to have a readmission (Table 3). No associa-
tion was found between the type of consult (cardiology, pul-
monary, etc.) and outcomes.

In the main analyses adjusted for potential confounders of
age and CCl, consults were more likely to be independently
associated with TTS beyond 24 hours, TTS beyond 48 hours,
an extended LOS, and a higher 30-day readmission rate. CCl
independently predicted a higher LOS, 30-day mortality rate,
and serious complication rate. Similarly, age predicted 30-day
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mortality. Consults were not independently associated with 30-
day mortality (Table 4).

Of the 177 patients with one or more consults, 163 (92%)
were deemed reasonable. Of the patients, 129 (72.8%) had
minor, 40 (22.6%) moderate, and 8 (4.5%) major recommenda-
tions as a result of the consultation. There was an identifiable
change in perioperative management for 66 (37%) patients
with consults. The independent review done for interrater re-
liability examined the entire dataset. This review demonstrat-
ed the following percent agreements: 99.4% for if the consult
was indicated (kappa = 0.962), 97.7% for the consult outcome
classification (minor, moderate, or major; kappa = 0.947), and
94.4% for if the intervention resulted in a change in manage-
ment (kappa = 0.878).
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While reviewing our subset of cardiology consults, we not-
ed moderate or major recommendations from a cardiologist
only in cases where an active cardiac condition was suspected
by the hospitalist requesting the consult. Only eight patients
in our study had major recommendations from a consult, of
which, three underwent aortic valvuloplasty and one patient
each underwent the following: pericardial window for tampon-
ade, cholecystostomy tube placement to treat acute cholecys-
titis, thoracentesis, endoscopic retrograde cholangiopancrea-
tography for obstructive jaundice, and inferior vena cava filter
placement for acute pulmonary embolism. All these proce-
dures were done prior to hip fracture repair. Interestingly, 42
out of the 177 patients in our consult group had a preoperative
echocardiogram performed, with only three patients with criti-
cal aortic stenosis undergoing valvuloplasty preoperatively.

DISCUSSION

Patients with preoperative specialty consults were older and
had more comorbidities than patients without consults. Our
findings suggest that consults contribute to delays to surgery
and may lead to higher LOS and higher risk of 30-day read-
mission after controlling for age and comorbidities in a multi-
variate analysis. This observation is significant considering that
consults were requested more frequently on patients with a
higher comorbidity burden and included patients who did not
get additional preoperative testing, suggesting that a delay
from waiting for a consult alone may be deleterious. This was
a unique observation in our study; prior studies examining this
subject have attributed delays to additional testing and not
consults alone. Even though most consult requests appear to
be reasonable according to our criteria, the majority of recom-
mendations were minor (72.9%), and 62.7% of consults result-
ed in no change in perioperative management. Major changes
in perioperative management were noted in only 4.5% of pa-
tients.

Our finding that a majority of patients in the consult group
had no significant change in perioperative management rais-
es an important area of potential improvement in the care of
hip fracture patients. We believe that narrowing indications for
preoperative specialty consults may result in shorter TTS and
LOS for this group of frail elderly patients without sacrificing
the quality of care. Since all patients in our study were coman-
aged by hospitalists and patients without additional consults
had similar or better outcomes, we believe that hospitalist
physicians are well positioned to provide standardized coman-
agement to this patient group without additional consultation
unless absolutely necessary.

The primary limitation of our study was that this was a ret-
rospective case analysis. The designation of minor, moderate,
or major recommendation was done after the consults were
already completed, and it may not be possible to predict that
a consult results in no change without it being actually per-
formed. Additionally, our classification of recommendations is
somewhat arbitrary and subjective; for example, some readers
might argue that a medication change counts as a moderate
recommendation. We rated a medication change to be minor
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as we believe that an experienced hospitalist may likely make
such management decisions on their own, and if this is the only
recommendation from a consult, it is not additional informa-
tion critical to patient care. There may also be an “unmeasured
complexity” noted by the admitting physician, which was not
necessarily accounted for by multivariate analysis of age and
CClI but one that led to higher mortality and readmissions.
However, we feel that this “unmeasured complexity” is likely
inconsequential as the vast majority of consults did not result
in any change in management. We did adjust for covariates as
noted, but some confounding by indication is likely to remain.
Additionally, categorization of consult recommendations and
consequent changes by one physician could be considered
subjective. We did control for this by having another physician
review the entire dataset and rate it independently for inter-
rater reliability with excellent correlation and kappa, although
these may be inflated to some degree because our chart re-
view did not account for variability among chart extractors.

A prospective evaluation of a clinical protocol that delin-
eates reasonable indications for a preoperative consult would
be helpful to validate our findings. In our study, we noted mod-
erate or major recommendations from a cardiologist only in
cases where an active cardiac condition was suspected by the
hospitalist requesting the consult; hence, limiting preoperative
cardiology consults to active cardiac conditions may be a rea-
sonable approach to evaluate in a prospective study.

In conclusion, a majority of preoperative specialty consults
do not appear to meaningfully influence management and
may indirectly increase morbidity by delaying surgery and ex-
tending hospital stays. Our data suggest that unless the pa-
tient is clinically unstable and likely to require active manage-
ment by a consultant prior to hip fracture repair, consults may
offer limited benefit. Appropriately standardized perioperative
management of this patient group by hospitalist physicians ap-
pears to manage most hip fracture patients as effectively with
faster TTS and shorter hospital LOS.
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