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BACKGROUND: Elderly patients commonly suffer isolated hip fractures, causing significant morbidity and mortality. The use of orthogeriatrics
(OG) management services, in which geriatric specialists primarily manage or co-manage patients after admission, may improve
outcomes. We sought to provide recommendations regarding the role of OG services.

METHODS: Using GRADE methodology with meta-analyses, the Practice Management Guidelines Committee of the Eastern Association for
the Surgery of Trauma conducted a systematic review of the literature from January 1, 1900, to August 31, 2017. A single
Population, Intervention, Comparator and Outcome (PICO) question was generated with multiple outcomes: Should geriatric
trauma patients 65 years or older with isolated hip fracture receive routine OG management, compared with no-routine OG
management, to decrease mortality, improve discharge disposition, improve functional outcomes, decrease in-hospital medical
complications, and decrease hospital length of stay?

RESULTS: Forty-five articles were evaluated. Six randomized controlled trials and seven retrospective case-control studies met the criteria for
quantitative analysis. For critical outcomes, retrospective case-control studies demonstrated a 30-day mortality benefit with OG
(OR, 0.78 [0.67, 0.90]), but this was not demonstrated prospectively or at 1 year. Functional outcomeswere superior with OG, spe-
cifically improved score on the Short Physical Performance Battery at 4 months (mean difference [MD], 0.78 [0.28, 1.29]), and
improved score on the Mini Mental Status Examination with OG at 12 months (MD, 1.57 [0.40, 2.73]). Execution of activities
of daily living was improved with OG as measured by two separate tests at 4 and 12 months. There was no difference in discharge
disposition. Among important outcomes, the OG group had fewer hospital-acquired pressure ulcers (OR, 0.30 [0.15, 0.60]). There
was no difference in other complications or length of stay. Overall quality of evidence was low.

CONCLUSION: In geriatric patients with isolated hip fracture, we conditionally recommend an OG care model to improve patient outcomes.
(J Trauma Acute Care Surg. 2020;88: 266–278. Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.)

LEVEL OF EVIDENCE: Systematic review/meta-analysis, level III.
KEYWORDS: Geriatric; hip fracture; orthogeriatric; elderly; functional outcome; mortality.

I n the year 2000, the geriatric subgroup represented 12% of the
American population. By the year 2050, this proportion will

increase to over 20%.1 Geriatric patients comprise more than
20% of hospital admissions and admissions at major trauma
centers.2,3 This aging population will have a profound impact
on both outcome and cost of trauma care.3 Geriatric trauma al-
ready accounts for 33% of trauma care expenditures in theUnited
States, or US $9 billion per year,4 while trauma ranks as the
seventh-highest cause of death for those 65 years and older.5

Among elderly trauma patients, ground-level fall (GLF) is
the most common traumatic mechanism, occurring nearly 10 times
more often than motor vehicle crashes.6 Nearly one in three ge-
riatric persons will have a GLF each year.7 These GLFs are not
benign in this population, as 6%will sustain a fragility fracture,
defined as a fracture resulting from standing height or less.8 As
many as 10% to 30% of GLF patients will incur multiple trauma,
and mortality may reach 7%.7

Isolated hip fractures, most commonly caused by GLFs,
prompt 340,000 hospitalizations annually in the United States

with an associated cost of nearly US $3 billion per year. Addi-
tionally, hip fractures are expected to increase to 500,000 per
annum in the United States by 2050.9 In a study of over
25,000 geriatric trauma patients in 127 hospitals, Maxwell and
colleagues found that 56% had a major operative procedure.
Thirty-six percent of these patients had femoral neck fractures,
the most common injury.10 Mortality associated with hip frac-
tures is 5% to 10% in the first 30 postoperative days and 12%
to 37% within the first year after surgery. Hip fracture patients
have five- to eight-fold increased mortality risk in the 3 months
following their trauma, have functional and self-care limitations,
and suffer decreased strength and altered balance, increasing the
risk for additional falls.11 Furthermore, one third of hip fracture
patients have reduced cognitive function.12 Concussion or trau-
matic brain injury may complicate recovery for the geriatric fragil-
ity fall patient by reducing functional independence, decreasing
activities of daily living (ADLs), and by creating deficits in cog-
nition, behavior, and motor skills.11

STATEMENT OF THE PROBLEM

Ideal treatment of the geriatric trauma patient with a hip
fragility fracture, or hip fracture after GLF, includes reducing
all modifiable risk factors, optimizing the patient for general an-
esthesia and surgery, efficiently completing definitive surgical
care, rounding daily with a multidisciplinary team, managing
medical comorbidities, reducing polypharmacy, planning early
for discharge, and transitioning smoothly to posthospital care.
This model necessitates the participation of trauma surgeons,
medical physicians or geriatricians, orthopedic surgeons, phar-
macists, respiratory therapists, nurses, physical therapists, occu-
pational therapists, socialworkers, casemanagers, palliative care
specialists, and advanced practice providers. Overall, coordinated
multidisciplinary care has improved outcomes in these fragile,
fracture patients.13,14 With many teams involved in the care of
these older trauma patients, questions arise as to which team
should provide leadership and coordination of care, how the
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multidisciplinary care approach can be organized and managed,
and the best physical location in the hospital for these patients.

Evidence-based answers to these questions have not yet
appeared in the literature. In fact, among academic trauma sur-
geons, there exists disparate opinions as to whether fragility
fractures in general, or hip fractures specifically, are even wor-
thy of admission to a dedicated trauma service.15 Numerous
models for shared care of these patients have been described.
Kammerlander and colleagues identified four models of multi-
disciplinary care for elderly patients with hip fracture based on
literature review, which are adapted below and include12:

0. Admission to surgical ward with no geriatric consulting
service available.

1. Admission to orthopedic ward with geriatric consulting
service upon request.

1.5. Admission to surgicalward with initial or weekly geriatric
assessment with team available by request.

2. Admission to orthopedic ward with daily geriatric consult-
ing service and geriatric participation from admission to
discharge (most common model).

3. Admission to geriatric/rehabilitation ward with orthopedic
consultative service (on request).

4. Admission to orthopedic ward utilizing integrative care;
orthopedic surgery and geriatrics co-manage the patient
from admission until discharge

Our goal was to provide recommendations for the use of
orthogeriatric (OG) services, defined as involvement of a medi-
cal physician or geriatrician in daily trauma care, by comparing
outcomes for OG care versus traditional care. Traditional care is
defined in the above schema as either 0 or 1. The OG services
were defined as 1.5 to 4 on the above schema, with the distinc-
tion being the increased availability of the geriatric consulting
service in 1.5 versus 1.

METHODS

PICO Question Generation
In following GRADE methodology,16 our team generated

PICO questions. Multiple potential outcomes of interest were
posited, including resource allocation, clinical outcomes, and
hospital charges. Each person voted on each outcome using a
nine-point Likert scale to determine critical outcomes, which
all had a mean score of 7 or higher. Outcomes not felt to be crit-
ical by the authors were all felt to be important and were thus
classified. We limited the review to studies in which our critical
outcomes (mortality, discharge disposition, and independence/
long-term functional outcomes) or our important outcomes (hospital
length of stay [LOS] and in-hospital medical complications)
were studied. Our PICO question was:

Population: Geriatric trauma patients 65 years or older
with isolated hip fracture.

Intervention: OG management (adapted Kammerlander
classification 0–1) 1.5–4.

Comparator: Traditional care (adapted Kammerlander
classification 1.5–4) 0–1

Outcomes: Mortality (critical), discharge disposition (criti-
cal), functional outcomes (critical), in-hospital medical complica-
tions (important), and hospital LOS (important)

Inclusion Criteria for This Review
Study Types

Studies included prospective randomized controlled trials
(RCT) and retrospective case-control studies (RCCS). Case reports,
case series, retrospective before/after studies, research protocols,
studies without comparative data, and reviews containing no
original data or analyses were excluded.We also excluded edito-
rials, opinion articles, and studies not addressing the PICO ques-
tion.We included all studies published between January 1, 1900,
and August 31, 2017. We did not restrict by publication lan-
guage but excluded articles without an English translation.

Participant Types
We included all relevant studies, irrespective of race, sex,

or other demographic characteristics.

Intervention Types
We reviewed all studies which compared outcomes for an

OG model of care versus traditional models of care. For pur-
poses of this review, an OG model was defined as one that had
a geriatrician routinely caring for the daily needs of geriatric
trauma patients. Traditional models of care included either no
availability for geriatric consultation or having a geriatric consult

Figure 1. A standard PRISMA flow diagram is depicted above,
illustrating the flowof the literature search and analysis algorithm.
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available only upon request with no regular continued availabil-
ity once consulted.

Review Methods
Search Strategy

In September 2017, an institutional research librarian per-
formed a systematic search of Ovid, MEDLINE, Embase, and
Web of Science. Supplemental Digital Content 1, Appendix 1,
http://links.lww.com/TA/B475 contains the MeSH terms used
for the initial search.

Study Selection
Two independent reviewers (M.E., M.C.) screened the ref-

erences by title and abstract and all non-relevant articles, edito-
rials, case reports, and duplicates were removed. We then
screened references for each article and added pertinent articles
to the total. The resulting studies were used for this review. This
process is highlighted in the PRISMA flow diagram (Fig. 1).

Data Extraction and Management
All references used for the review were loaded onto a

Google Drive (Google LLC, Menlo Park, CA). All articles,
GRADE resources, and instructions were electronically avail-
able to all members of the writing team. Each independent re-
viewer shared his or her PICO sheet and literature review with
all members of the team. Independent interpretations of the data
were shared through group email and conference calls. No re-
viewer discrepancies occurred; had any discrepancies occurred,
the corresponding author would have adjudicated the conflict af-
ter discussion among all parties via teleconference. Data ex-
traction was completed in July 2018.

Methodological Quality Assessment
We used GRADE methodology for this study.16 Each

designated reviewer independently evaluated the aggregate
data with respect to the quality of the evidence to adequately
answer each PICO question and quantified the strength of any
recommendations. Reviewers were asked to determine effect
size, risk of bias, inconsistency, indirectness, precision, and pub-
lication bias.

Recommendations were based on the overall quality of the
evidence. Language for recommendations used the wording “we
recommend” for strong recommendations, and “we condition-
ally recommend” for weaker recommendations.

Statistical Analysis
Specific comparisons were made to formulate data on the

following outcomes: inpatient/30-day mortality, 1-year mortal-
ity, hospital LOS, likelihood of discharge to home, in-hospital
acquired medical complications (including a specific analysis
of hospital-acquired pressure ulcers), and functional outcomes
at 4 months and 12 months, including cognitive performance
(Mini-Mental Status Examination), mobility (Short Physical
Performance Battery), and execution of ADLs (Barthel and
Nottingham Extended ADL scales). The decision to use func-
tional assessments was made a prioriwith the specific functional
assessments performed dependent on the literature available. For
dichotomous outcomes, data were pooled by entering data into

ReviewManager 5.3 (Copenhagen: TheNordic Cochrane Centre,
The Cochrane Collaboration, 2014). The Mantel-Haenszel statis-
tical method was used with a random effects model and the odds
ratio (OR) was used as the effect measure. For continuous vari-
ables, Review Manager was also used with an inverse variance
method and a random effects model to yield mean difference as
an effect measure.17,18 When data were reported in articles as a
mean and standard deviation (SD) for continuous variables, such
data were entered directly. When data were reported as mean with
95% confidence interval (95% CI), we assumed that SD = 95%
CI/3.92. When data were reported as median and interquartile
range (IQR), the assumption was made that the mean and median
were equivalent and the approximation SD = IQR/1.35 was used
to yield an estimated SD. In one study,19 two different OG care
models were used; the data from these two models were pooled
to compare with the standard arm. This study also reported data
as median and IQR; the mean of the IQR for the two studies
was used as an approximation for the IQR of the pooled group,
which was then inserted into the approximation above to yield
an estimated SD. When p values were reported p < 0.05 was
considered significant. Odds ratios are reported with the prefix
OR, while mean differences for numerical data are reported with
the prefix MD. The 95% CIs are reported in brackets.

We then imported the data yielded from Review Manager
into the GRADEpro Guideline Development Tool (https://www.
gradepro.org) to create standardized evidence tables. Input from
the group teleconferencewas then used to formulate and qualita-
tively weight the factors affecting the recommendation.

RESULTS

Literature Search
The initial literature search was performed with theMeSH

terms as indicated in Supplemental Digital Content 1, Appen-
dix 1, http://links.lww.com/TA/B475. Results of the search
are diagrammed in Figure 1. This search yielded a total of
68 references. Forty-nine additional records were obtained from
secondary searches of the references of these articles. After re-
moving duplicates, 72 references remained. Nine reviews, four
descriptive studies, and two articles that described protocols
for future RCTs were excluded after screening, leaving 57 refer-
ences. Two previous meta-analyses and one secondary analysis
of an RCTwere excluded. Three articles unrelated to the PICO
question were excluded. Six other articles were excluded as they
lacked a control group, leaving 45 articles. Of these, six were
RCT or prospective observational studies20–25 and seven were
retrospective case-control studies (Table 1).19,26–31 The trial by
Deschodt et al.,25 although not strictly randomized due to as-
signment by convenience, was analyzed with the RCT as the
assignment was done prospectively. These two subgroups were
selected for analysis as they were felt to have higher quality of
evidence. Of note, one RCT included those aged 70 years and
above,21 One retrospective study included those aged 60 years
and above,29 while one did not have an age-based exclusion.30

All other studies included those aged 65 years and above.
Thirty-two other studies were not selected for analysis. These in-
cluded 23 retrospective “before/after” studies without a contem-
poraneous control group, eight case series, and a single study
predominantly focusing on costs.
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Critical Outcomes

Inpatient/30-Day Mortality
For our evaluation, hospital and 30-day mortality were

considered interchangeable. Four RCT evaluated hospital
mortality.20,22,24,25 Mortality ranged from less than 1% to al-
most 6% in the OG group and between 1.8% and 6.5% in the
standard treatment group. There was a wide variation among the
four studies as demonstrated by the I2 value of 46%. Overall, the
OR for mortality was not significant (OR, 0.84 [0.31, 2.28],
Fig. 2A).

Five RCCS studies evaluated hospital or 30-day mortal-
ity.19,26,28,29,31 The studies by Adunsky et al.26 and Zeltzer et al.31

both evaluated 30-day mortality, while the other three studies
evaluated inpatient mortality. The study by Zeltzer et al. was a
large database study of 37 hospitals, and thus had a larger sample
size thanmost of the other studies. It received 90.4% of theweight
in the analysis, followed by the study by Adunsky et al., which
had a weight of 7.2%. Mortality rates ranged from less than 1%
to 6.5% in the OG and from less than 1% to 8.1% in the standard
care group, with low heterogeneity and an OR favoring OG treat-
ment (OR, 0.78 [0.67, 0.90], Fig. 2B).

Figure 2. These forest plots indicate data for critical non-functional outcomes. (A) Odds ratio of hospital mortality in RCT are not
different between groups. (B) Odds ratio of hospital mortality in RCCS are lower with OG care. (C) Odds ratio of 1-year mortality in
RCT are not different between groups. (D) Odds ratio of 1-year mortality in RCCS are not different between groups. (E) Odds ratio of
discharge to home are not different between groups.
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Figure 3. These forest plots indicate data for critical functional outcomes. (A) Mobility as measured by the Short Performance Physical
Battery after four months was significantly higher in the OG group (1) but this was not duplicated at 12months (2). (B) Cognitive status
as measured by the Mini-Mental Status Examination after 4 months did not demonstrate a difference between groups (1) but was
improved in the OG group after 12months (2). (C) Functional status as measured by the Nottingham Extended Activities of Daily Living
scale was significantly improved at both 4 months (1) and 12 months (2). (D) Functional status as measured by the Barthel Activities of
Daily Living scale was significantly improved at both 4 months (1) and 12 months (2).
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One-Year Mortality
There were two RCT that evaluated 1-year mortality.24,25

Mortality ranged from 19% to 21% in the OG group and from
22% to 26% in the standard treatment group with little heteroge-
neity between studies, but the OR for mortality was not signifi-
cant (OR, 0.77 [0.50, 1.19], Fig. 2C).

Among RCCS, there were two studies that evaluated
1-year mortality.19,26 Mortality rates ranged from 5.5% to
14.7% in the OG group and from 4.4% to 17.3% in the standard
care group, with low heterogeneity. Of note, neither study on its
own yielded a significant result, and the combination of the
two studies also did not demonstrate a significant effect (OR,
0.84 [0.68, 1.04], Fig. 2D).

Discharge to Home
Three RCTevaluated likelihood of discharge to home.20,21,23

The percentage of patients discharged to home ranged from 19% to
75% in the OG group and from 10% to 70% in the standard care
group. There was significant heterogeneity with I2 = 79%. Odds
ratio of discharge to home was not significant between groups
(OR, 1.39 [0.63, 3.06], Fig. 2E).

Functional Outcomes
Two RCTevaluated functional outcomes at 4 and 12months

after injury.21,22 The mobility at these time points was tested using
the Short Performance Physical Battery.32 There was a signifi-
cant improvement identified at 4 months (MD, 0.78 [0.28,
1.29], Fig. 3A1) with low heterogeneity (I2 = 0%) but this im-
provement was no longer present at 12 months (MD, 0.53
[−0.05, 1.10], Fig. 3A2).

On the contrary, there was no improvement in cognitive
function as evaluated by the Mini Mental Status Examination33

at 4months (MD, 1.07 [−0.01, 2.15], Fig. 3B1) but therewas an im-
provement at 12 months (MD, 1.57 [0.40, 2.73], p = 0.008,
Fig. 3B2). Both examinations showed low heterogeneity (I2 = 0%).

As far asADLs, at 4months, both theNottinghamExtended
ADL scale34 (MD, 5.86 [2.61, 9.10], Fig. 3C1) and the Barthel
ADL scales35 (MD, 1.01 [0.28, 1.73], Fig. 3D1) showed a statisti-
cally significant benefit for the OG group with low heterogeneity
(I2 = 0%). These findings persisted at 12months, with a further in-
crease demonstrated in the NottinghamExtendedADL scale (MD,
4.02, [0.57, 7.47], Fig. 3C2) and a slightly smaller increase demon-
strated in the Barthel ADL scale (MD, 1.11 [0.36, 1.85], Fig. 3D2).

Figure 4. These forest plots indicate data for important outcomes. Hospital LOS was not different between groups in either RCT (A) or
RCCS (B). (C) Hospital medical complications were not different between groups overall in RCT. (D) Odds of hospital-acquired pressure
ulcer were significantly reduced in the OG group as demonstrated in RCT.

J Trauma Acute Care Surg
Volume 88, Number 2 Mukherjee et al.

© 2020 Wolters Kluwer Health, Inc. All rights reserved. 273

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.



Important Outcomes
Hospital LOS

All six RCT evaluated hospital LOS.20–25 Mean LOS
ranged from 11.0 to 44.0 days in the OG group and 8.0 to
47.7 days in the standard care group, with a high degree of het-
erogeneity (I2 = 99%). There was no significant difference in
LOS (MD −1.02 days [−4.44, 2.41], Fig. 4A).

Five RCCS evaluated LOS.19,26,28,29,31 Mean LOS ranged
from 8.0 to 30.0 days in the OG group and 7.0 to 26.3 days in the
standard care group, with an even higher degree of heterogeneity
(I2 = 100%). There was no significant difference in LOS (MD,
1.87 days [−3.34, 7.07], p = 0.48, Fig. 4B).

In-Hospital Medical Complications
Two RCT evaluated medical complications that occurred

during the patient's index hospitalization.22,24 The study by
Vidan et al.24 evaluated confusion, pressure ulcers, heart failure,
pneumonia, deep venous thrombosis and pulmonary embolism,
myocardial infarction, and cardiac arrhythmia. The study by

Watne et al.22 evaluated cardiac complications, cerebral compli-
cations, thromboembolic complications, pulmonary complica-
tions, renal failure, urinary tract infections, pressure ulcers, and
urinary tract infections. Both articles addressed pressure ulcers,
and there were fewer pressure ulcers in the Vidan study
(5.2% vs. 16.9%, p = 0.001). Thus, we compared the overall
rates of medical complications and the pressure ulcer rates
separately. For medical complications, there was high hetero-
geneity (I2 = 70%), but neither group was favored (OR, 0.70
[0.40, 1.24], Fig. 4C). For pressure ulcers, there was low het-
erogeneity, and the OG group was clearly favored (OR, 0.30
[0.15, 0.60], Fig. 4D).

Grading the Evidence
When evaluating the quality of evidence, the authors

utilized a consensus-building approach in which the articles
were discussed with relationship to key attributes utilized in
the GRADE methodology: study limitations, inconsistency of
results, indirectness of evidence, imprecision, and reporting

TABLE 2. Summary of Findings and Factors Affecting the Recommendation

Outcomes
Anticipated Absolute Effect (95% CI)

Risk With Standard Care Risk With OG Care
Relative Effect:
OR, (95% CI)

Participants
(Studies)

Critical outcomes

Hospital mortality (RCT) 43/1,000 37/1,000 (14–94) 0.84 (0.31–2.28) 1,043 (4)

Hospital mortality (RCCS) 63/1,000 49/1,000 (43–57) 0.78 (0.67–0.90) 13,593 (5)

1-y Mortality (RCT) 241/1,000 196/1,000 (137–274) 0.77 (0.50–1.19) 490 (2)

1-y Mortality (RCCS) 166/1,000 143/1,000 (119–171) 0.84 (0.68–1.04) 3,434 (2)

Discharge to home (RCT) 288/1,000 360/1,000 (203–553) 1.39 (0.63–3.06) 803 (3)

Critical functional outcomes

Mobility at 4 months (SPPB, RCT) Reference 0.78 (0.28–1.29) 567 (2)

Mobility at 12 months (SPPB, RCT) Reference 0.53 (−0.05, 1.1) 477 (2)

Cognitive status at 4 months (MMSE, RCT) Reference 1.07 (−0.01 to 2.15) 563 (2)

Cognitive status at 12 months (MMSE, RCT) Reference 1.57 (0.4–2.73) 477 (2)

Functional status at 4 months (NEADL, RCT) Reference 5.86 (2.61–9.1) 574 (2)

Functional status at 12 months (NEADL, RCT) Reference 1.11 (0.36–1.85) 493 (2)

Functional status at 4 months (BADL, RCT) Reference 1.01 (0.28–1.73) 575 (2)

Functional status at 12 months (BADL, RCT) Reference 4.02 (0.57–7.47) 493 (2)

Important outcomes

LOS (RCT), d Reference −1.02 (−4.44 to 2.41) 1,661 (6)

LOS (RCCS), d Reference 1.87 (−3.34 to 7.07) 13,593 (5)

Hospital medical complications (RCT) 533/1000 444/1,000 (314–586) 0.70 (0.40–1.24) 648 (2)

Hospital-acquired pressure ulcers (RCT) 106/1000 34/1,000 0.30 (0.15–0.60) 648 (2)

Criteria Summary of Judgments

Significant problem Yes

Desirable effects Moderate

Undesirable effects Small

Certainty of evidence Low

Values Probably no important uncertainty or variability

Balance of effects Probably favors the intervention

Acceptability Probably yes

Feasibility Probably yes

Final recommendation Conditional recommendation

SPPB, Short Physical Performance Battery; MMSE, Mini-Mental Status Examination; NEADL, Nottingham Extended Activities of Daily Living Scale; BADL, Barthel Activities of Daily
Living Scale.

Boldface is statisfically significant as OR 95% CI is < 1.
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bias.16 The resulting evidence table is documented in Table 2
with an additional evidence profile in Supplemental Digital
Content 2, Appendix 2, http://links.lww.com/TA/B476.

For the critical outcome of mortality, inconsistency was an
issue, although not serious, for the mortality outcomes. Further-
more, the benefit demonstrated by the retrospective case-control
studies was not validated by the randomized or prospective stud-
ies, resulting in a serious inconsistency. Overall, a reliable esti-
mate of effect could not be obtained. For the critical outcome
of discharge to home, inconsistency was again an issue with
wide disparities in the pattern of patient discharges, ultimately
contributing to the lack of treatment effect demonstrated.

For the critical functional outcomes, a consistent improve-
ment in ADL's was demonstrated both at 4 and 12 months
postinjury in the OG group, while an improvement in physical
performance that was demonstrated at 4 months was no longer
present at 1 year and a cognitive benefit was demonstrated at
1 year but not at 4 months. The improvement in functional status
is likely the strongest evidence among the available studies in
terms of treatment effect, and the conclusions are quite consis-
tent. It is worth noting that OG was not shown to be superior
in two of the three critical outcomes, which played a role in
downgrading our recommendation from a strong recommendation.

For the important outcome of in-hospital medical compli-
cations, a consistent treatment effect was demonstrated regarding
pressure ulcers, but not to any other medical complications. There
is an element of imprecision among the measurement of medical
complications in general, likely contributing to the improved ability

to detect a treatment effect for a single complication—pressure
ulcers. For the important outcome of hospital LOS, the data was
plagued again by inconsistency, as different studies that were con-
ducted in different practice environments and different regional
care systems had different paradigms for hospital discharge.

Study limitations were also an issue. Among the prospec-
tive studies, two had patients in the same ward while a third had
patients split between two hospitals; neither of these is ideal for
creating a controlled study environment. The retrospective stud-
ies were also limited in that bed availability was frequently used
to assign treatment arms, no studies were randomized, and one
study included pooled data from 37 hospitals.

Given these concerns regarding the field of literature, the
unanimous impression of the authors was that the quality of ev-
idence was low. The magnitude of the clinical problem was
judged to be significant and the effect size was large for key
outcomes. However, other factors should be considered in de-
veloping the strength of the recommendation. These include
the balance between desirable and undesirable effects, with a
larger balance in favor of desirable effects resulting in more ap-
propriate use of a strong recommendation. Second, the values
and preferences of the patient population should be considered
when possible; although perhaps less applicable in this particular
case, patients may have very strong preferences in certain areas
(aggressive versus palliative treatment for malignancy, for exam-
ple) that should either strengthen or weaken a recommendation.
Finally, a low-cost intervention should be more likely to elicit a
strong recommendation than a high-cost recommendation.36

Figure 5. This diagram outlines the final recommendation of the practice management guideline (top). In addition, a putative pathway of
care is also illustrated integrating recommendations in this article (orange box) with other current recommendations and best practices (blue
box). This in turn results in a postacute care evaluation (gray box) that sets the foundation for future prevention measures (green box).
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In the case of OG versus standard care for elderly patients
with hip fracture, the aggregate of the desirable effects based on
the outcomes enumerated above was felt to be moderate; there
was no definitive mortality benefit elicited, which surely would
have prompted a strong recommendation. On the other hand,
there were significant functional outcomes elicited that were fa-
vorable in the OG group. Furthermore, undesirable effects were
minimal at best; in no areas did the OG treatment arm fall short.
As far as the critical outcomes, there was no probable residual
uncertainty or variability. Thus, it was felt by the panel that the
balance of effect based on the evidence available likely favors
the intervention, and that this was a feasible intervention and
probably acceptable to key stakeholders. The nature of patient
and family preferences as far as geriatric consultation has not
been studied, but elderly patients with hip fracture have a strong
preference to being discharged home and to achieve improve-
ments in mobility, even at the cost of moderate pain.37,38 The re-
sults from this work do not support an improvement in likelihood
of discharge to homewith OG treatment, but do support improve-
ment in mobility. Thus, it stands to reason that most patients and
families might view a partnership between surgeons and medical
specialists favorably.

However, there are other considerations in play here. In
the United States, there are fewer than half of the geriatricians
needed to care for the expected number of elderly patients, not
even accounting for the dramatic increase in the elderly popula-
tion; dedicated geriatric wards are an even more scarce re-
source.39 In many care environments, therefore, it may not be
possible to provide board-certified geriatricians, even from the
standpoint of solely fulfilling the need for consultation services.
Thus, hospitals may have to provide alternatives in the form of
multidisciplinary care team or rely on practitioners trained in in-
ternal medicine, medicine/pediatrics, or family medicine; phy-
sician extenders and telemedicine may even be an option.39

Another option is to focus scarce geriatric resources on targeted
patients.40

Finally, there is the issue of cost. Multiple studies have
demonstrated that geriatric consultations or geriatric comanage-
ment have the potential to reduce costs.30,40 However, hospital
systems faced with numerous financial pressures may not have
the resources to invest in additional geriatric resources, even if
they will save money in the long run.

With these various considerations in mind, as well as the
quality of the evidence, the authors felt that an unconditional
recommendation for OG consultation would be essentially de-
claring this practice equivalent to the standard of care, and might
disadvantage many hospital systems that are unable to provide
this resource due to financial constraints. The authors feel that,
by leveraging a conditional recommendation nuanced based
on the evidence-based benefits of OG consultation, the practi-
tioners working in this area can innovate with regard to the best
way to translate the benefits of OG care to the greatest number
of patients.

RECOMMENDATION

We conditionally recommend that for elderly adults
(ages 65+) with isolated hip fracture after GLF, OG consultation
be performed to reduce the rates of hospital-acquired pressure

ulcers and improve short-term physical functioning, long-term
cognitive functioning, and short- and long-term execution of
ADL's (Fig. 5).

DISCUSSION

Literature supporting geriatric consultation services in the
acute hospital setting is not novel. A 1987 report described
113 patients, 75 years and older, whowere followed up for 1 year.
Patients with geriatric consultants were discharged on fewer med-
ications, had improved mental status, and had lower short-term
mortality.39,41 Improvement in ADLs has also been shown.39,42

However, meta-analyses have yielded discordant results.43,44

Literature has also been inconsistent with respect to endorsing
dedicated Acute Care of Elders (ACE) units, with some studies
describing improved functional status, decreased LOS, and
fewer readmissions while others found ACE units unnecessary
and inefficient.39 It was not until 2012, however, that data
resulting from a trauma-specific ACE would be published by
Mangram and colleagues, indicating decrease in emergency de-
partment, ICU, and hospital LOS, and reduced rates of mortality
and infectious complications in patients older than 60 years
cared for by a dedicated geriatric trauma team in a specific
geriatric trauma unit.45

Available evidence regarding multidisciplinary treatment
of isolated hip fracture patients conveys some important lessons.
Firstly, mortality is not the sole critical outcome that should
guide our care. Rather, when mortality improvement cannot be
demonstrated, quality-of-life benefits may endorse OG care. Re-
duced medical complications and increased short-term mobility,
long-term cognitive function, and short- and long-term functional
independence in elderly adults with hip fracture endorse the OG
treatment model.

Summary of this evidence may be cautiously applied be-
yond cases of isolated hip fracture in geriatric trauma. In the year
2025, fragility fractures are expected to number more than three
million in the United States.8 After a 2004 Surgeon General re-
port revealed that only one out of five fragility fracture patients
would receive treatment after a fracture, emphasis on secondary
prevention programs for osteoporosis (interventions after a
fracture) to decrease the rate of fracture recurrence is needed.8,46

Establishing care of the fragility fracture patient under the OG
model might be the first step in secondary osteoporosis preven-
tion that has the potential to lower the risk of future fractures by
22% and save US $3.4 million annually.47

Once a patient suffers a fragility fracture and is hospital-
ized, that patient is at increased risk for additional falls.48,49

Benefits of the OG care model enable additional emphasis on
prevention via medication assessment, balance and vision as-
sessments, and implementation of exercise programs that have
been shown to reduce falls by as much as 35% in the highest-
risk geriatric patients.50

Although a fragility fracture may be the first step in an ac-
celerated functional decline of geriatric trauma patients, under
the OGmodel it may also be an opportunity for improved quality
of life. This could result from an evaluation of frailty.51 Discus-
sions between medical specialists or geriatricians and patients
might prompt behavioral change, leading to improved strength
or balance. Or, the quality-of-life improvement may result from
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geriatrician-patient or palliative care-directed conversations
about prognosis, thereby improving discussions regarding short-
and long-term goals of care. Studies have shown that older
patients want to be thoroughly informed by their physicians
regarding prognosis.52

USING THESE GUIDELINES IN
CLINICAL PRACTICE

This is the first practice management guideline (PMG)
using GRADEmethodology to address the issue of OG treatment
for elderly adults. Through a detailed analysis of the evidence, the
authors offer a conditional recommendation that OG treatment
may be beneficial due to the improvements measured in the rates
of hospital-acquired pressure ulcers as well as improvements
in short-term physical performance, long-term cognitive per-
formance, and short- and long-term execution of ADLs. The
authors would seek to encourage cautious, but broader, imple-
mentation of geriatric consultation among elderly trauma patients.
This implementation may take the form of an integrated care
pathway that melds the recommendations of this article with
other institutional best practices to optimize in-hospital care.
This, in turn, is followed by a detailed discharge assessment that
sets the foundation for secondary prevention interventions and
even further discussion of goals of care (Fig. 5). Such pathways,
if implemented, should be carefully studied with a focus on
functional outcomes, delirium, and quality of life, moving defin-
itively beyond the mortality paradigm.

FUTURE INVESTIGATIONS

This PMG sets the stage for a set of future guidelines that,
collectively, could revolutionize the care of geriatric trauma pa-
tients (Fig. 5). A comparable bundle would be the ABCDEF
bundle in critical care.53 It is not accidental that this bundle, em-
phasizing adequate pain control, delirium prevention, early mo-
bility, and communication with the patient and family, is chosen
as an example; many of these elements are critical for geriatric
trauma patients and can help assure best possible outcomes.
Such a bundle would integrate the benefits outlined in this
PMG and others as well as a risk assessment based on frailty.
This assessment could be relatively rapid but still identify
high-risk patients who would benefit from additional resources
during and after hospitalization51,54 including dedicated fall pre-
vention training aimed at restoring confidence and improving
mobility46,55 and treatment of risk factors, including osteoporo-
sis and polypharmacy.56,57 High-quality randomized trials con-
ducted at high-volume centers or even through a multicenter
mechanism can identify additional elements of care that can
improve outcome.

CONCLUSION

The authors conditionally recommend that an OG care
model be used for elderly adults with hip fracture to reduce
in-hospital rates of pressure ulcers and improve short-term
physical functioning, long-term cognitive functioning, and
short- and long-term execution of ADLs. Orthogeriatric care
for elderly adults with hip fractures can be part of a gradually
expanding multidisciplinary paradigm, perhaps integrating a

dedicated service or unit and specialized resources to care for
this challenging population.
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