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Summary of Recommendations®

ACROSS THE ENTIRE EPISODE OF CARE

Examination - Outcome Measures: Body Functions and Structures/

Physical Impairment Measures

Physical therapists must test and document knee exten-
sion strength across all settings.

Examination - Outcome Measures: Body Functions and Structures/

Self-reported Measures

- Physical therapists must administer and document the
verbal rating (ranking) scale for pain in all settings to

monitor pain.

Examination - Outcome Measures: Activity Limitations/Physical

Performance Measures

Physical therapists should use the gait speed test in all
settings when patients do not require human assistance

to walk. Documentation should include the features of test ad-

ministration: comfortable or maximum speed, walking aid, and

rolling start or static start.

Physical therapists should use the Cumulated Ambulation

Score in the acute and postacute clinical settings to mea-
sure basic mobility until independent ambulation has been
reached.

Physical therapists should use the timed up-and-go test

in all settings to measure mobility and risk for falls when
patients do not require human assistance. Documentation should
include the features of test administration: comfortable or maxi-
mum speed and walking-aid use.

Physical therapists may use the Short Physical Perfor-
mance Battery in all settings, though completion may not

be feasible in the early postoperative period, depending on

ability.

Examination - Outcome Measures: Activity Limitations/Self-

reported Measures

B Physical therapists should use the New Mobility Score in
the early period/inpatient setting to assess prefracture

status, and in the postacute and community settings to assess

current status and recovery of prefracture status.

B Physical therapists in all settings should use the Falls Effi-
cacy Scale-International to measure concern about falling.

Physical therapists may use the Activity Measure for Post-
Acute Care in all settings.

Physical therapists may use the 3-level version of the Eu-
roQol-5 dimensions scale in all settings to measure
health-related quality of life.

Physical therapists may use the 10-item physical func-
tioning scale of the Medical Outcomes Study 36-ltem

Short-Form Health Survey (SF-36) to measure physical function-
ing in all settings.

Physical therapists may use the SF-36 in all settings to
measure health-related quality of life.

POSTACUTE PERIOD: POSTACUTE SKILLED-NURSING

AND COMMUNITY SETTINGS

Examination - Outcome Measures: Body Functions and Structures/

Physical Impairment Measures

n Physical therapists should test and document hip exten-
sor and abductor muscle strength in postacute clinical

settings.

Examination - Outcome Measures: Activity Limitations/Physical

Performance Measures

n Physical therapists should conduct and document the
5-times sit-to-stand or 30-second sit-to-stand test in

postacute inpatient, home, and outpatient settings to measure

mobility and fall risk.

n Physical therapists should use the 6-minute walk test in

postacute inpatient and community settings when the
patient does not require the therapist’s physical assistance to
walk and when there is an adequate length of corridor to con-
duct the test.

Physical therapists may use the Functional Independence
Measure in postacute inpatient settings if they have been
trained and have a license to use this measure.

Physical therapists may use the de Morton Mobility Index
in postacute inpatient and outpatient settings.

ACROSS THE ENTIRE EPISODE OF CARE

Interprofessional Management - Prevention and Identification

of Delirium

Physical therapists should participate in multicompo-
nent nonpharmacological intervention programs deliv-

ered by an interprofessional team (including physicians, nurses,

and possibly other health care professionals) for the entire hos-

pitalization for at-risk older adults undergoing surgery to pre-

vent delirium.

Interprofessional Management - Pain Assessment and Management

Physical therapists must assess hip fracture-related pain

at rest and during activity (eg, walking) and implement
strategies to minimize the patient’s pain during the treatment
session to optimize the patient’s mobility. Strategies may include
appropriate timing of medication, consultation with the interpro-
fessional team, and psychologically informed physical therapy
approaches for nonpharmacological pain management.
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Interprofessional Management - Prevention of Pressure Ulcers

Clinicians must screen for risk of pressure ulcers. Risk

factors include significantly limited mobility, significant
loss of sensation, a previous or current pressure ulcer, nutritional
deficiency, the inability to reposition themselves, incontinence,
and significant cognitive impairment.

Interprofessional Management - Prevention of Falls

Physical therapists must assess and document patient

risk factors for falls and contribute to interprofessional
management. Physical therapists should use published recom-
mendations from the Academy of Geriatric Physical Therapy of
the American Physical Therapy Association to guide fall-risk
management in patients with hip fracture to assess and manage
fall risk.

Interprofessional Management - Secondary Fracture Prevention

Physical therapists should contribute to interprofessional

care to ensure that older adults with hip fracture are ap-
propriately evaluated and treated for osteoporosis and risk of fu-
ture fractures.

Interprofessional Management - Determination and Communication
of Functional Assistance Requirements
Physical therapists must provide guidance to the interpro-
fessional team and patients on assistive devices and as-
sistance level for transfers and ambulation for patients with hip
fracture.

Interprofessional Management - Identification of Individual Goals

Physical therapists must elicit individual goals for recov-

ery of function, which may include independent basic mo-
bility, achieving prior level of function, return to prefracture
residence, and activities to support long-term well-being. Goals
should be reviewed and revised throughout the continuum of
care.

Interprofessional Management - Transition of Care From the
Inpatient Setting
Physical therapists should work collaboratively to contrib-
ute to interprofessional assessment and plan to ensure
safe transfer from the hospital to the community. After transfer of
care from the hospital, people with continued impairments and
functional deficits after hip fracture (including people in nursing
homes) should receive evaluation within 72 hours by the facility
or home care physical therapist.
Interventions - Structured Exercise
Physical therapists must provide structured exercise, in-
cluding progressive high-intensity resistive strength, bal-
ance, weight bearing, and functional mobility training, to older
adults after hip fracture.

B Clinicians should provide physical therapy/rehabilitation
to patients with mild to moderate dementia, using similar
interventions and prescriptions as for those without dementia.

EARLY POSTOPERATIVE PERIOD: INPATIENT SETTING

Interprofessional Rehabilitation Programs

Older adults with hip fracture should be treated in a multi-
disciplinary orthogeriatric program, which includes physi-

cal therapy and early mobilization.

Interventions - Frequency of Physical Therapy

B Patients should be offered high-frequency (daily) in-hospital
physical therapy following surgery for a hip fracture, with
duration as tolerated, including instruction in a home program.

Interventions - Early Assisted Transfers and Ambulation

Clinicians must provide assisted transfer out of bed and

ambulation as soon as possible after hip fracture surgery
and at least daily thereafter, unless contraindicated for medical
or surgical reasons.

Interventions - Aerobic Exercise Added to Structured Exercise

Physical therapists may provide upper-body aerobic train-

ing in addition to progressive resistive, balance, and mo-
bility training in the early postacute period (inpatient setting) for
older adults after hip fracture.

Interventions - Electrical Stimulation for Quadriceps Strengthening
Physical therapists may use electrical stimulation for

quadriceps strengthening if other approaches have not
been effective.

Interventions - Electrical Stimulation for Pain Management

Physical therapists may use electrical stimulation for pain
if it is not sufficiently managed with usual strategies.

POSTACUTE PERIOD: HOME CARE AND

COMMUNITY SETTINGS

Interventions - Extended Exercise

Clinicians must provide opportunities for additional thera-
pies if strength, balance, and functional deficits remain

beyond 8 to 16 weeks after fracture. The additional therapies

should include strength, balance, functional, and gait training to

address existing impairments and activity limitations and fall risk.

They may include outpatient services, progressive home exercise

programs, or evidence-based community exercise programs such

as those identified by the US Centers for Disease Control and

Prevention and the National Council on Aging.

Interventions - Physical Activity Interventions

Physical therapists must provide recommendations to pa-
tients to maximize safe physical activity.

Physical therapists may provide aerobic training in addi-
tion to progressive resistive, balance, and mobility train-
ing in the community setting for older adults after hip fracture.

*The intervention recommendations are based on the scientific literature published
through June 2020. Outcome measures recommendations are based on the litera-
ture published through May 2019.
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List of Abbreviations

5TSS: 5-times sit-to-stand test

6MWT: 6-minute walk test

AAOS: American Academy of Orthopaedic Surgeons
ADL: activities of daily living

AGREE II: Appraisal of Guidelines for Research &
Evaluation II instrument

AM-PAC: Activity Measure for Postacute Care
APTA: American Physical Therapy Association
BMD: bone mineral density

BMI: body mass index

CAS: Cumulated Ambulation Score

CI: confidence interval

CPG: clinical practice guideline

DEMMI: de Morton Mobility Index

DHHS: Department of Health and Human Services
EDGE: Evaluation Database to Guide Effectiveness
EQ-5D-3L: 3-level version of the EuroQol-5 dimensions scale
ES: effect size

FES-I: Falls Efficacy Scale-International

FIM: Functional Independence Measure

GDT: guideline development team

HRQoL: health-related quality of life

ICC: intraclass correlation coefficient

ICD-10: International Classification of Diseases, 10th
revision

ICF: International Classification of Functioning, Disability
and Health

JOSPT: Journal of Orthopaedic € Sports Physical Therapy
MCID: minimal clinically important difference

MCS: mental component summary

MDC: minimum detectable change

NMS: New Mobility Score

OR: odds ratio

PCS: physical component summary

PF-10: 10-item physical functioning scale of the SF-36
RCT: randomized controlled trial

RM: repetition maximum

RR: relative risk

SD: standard deviation

SEM: standard error of measurement

SF-36: Medical Outcomes Study 36-Item Short-Form
Health Survey

SMD: standardized mean difference

SPPB: Short Physical Performance Battery

TENS: transcutaneous electrical nerve stimulation
TUG: timed up and go

VAS: visual analog scale

VRS: verbal rating (ranking) scale

WHO: World Health Organization
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Introduction

AIM OF THE GUIDELINES

The Academy of Orthopaedic Physical Therapy of the Amer-

ican Physical Therapy Association (APTA) has an ongoing

effort to create evidence-based clinical practice guidelines

(CPGs) for orthopaedic physical therapy management of

patients with musculoskeletal impairments described in the

World Health Organization (WHO) International Classifi-

cation of Functioning, Disability and Health (ICF).?”” The

purposes of these clinical guidelines are to:

¢ Describe evidence-based physical therapy practice, includ-
ing diagnosis, prognosis, intervention, and assessment of
outcome, for musculoskeletal disorders commonly man-
aged by orthopaedic physical therapists

¢ Classify and define common musculoskeletal conditions
using the WHO terminology related to impairments of
body function and body structure, activity limitations, and
participation restrictions

* Identify interventions supported by current best evidence

to address impairments of body function and structure, ac-

tivity limitations, and participation restrictions associated

with common musculoskeletal conditions

Identify appropriate outcome measures to assess changes

resulting from physical therapy interventions in body func-

tion and structure, as well as in activity and participation

of the individual

¢ Provide a description to policy makers, using internation-
ally accepted terminology, of the practice of orthopaedic
physical therapists

* Provide information for payers and claims reviewers re-
garding the practice of orthopaedic physical therapy for
common musculoskeletal conditions

* Create a reference publication for orthopaedic physical
therapy clinicians, academic instructors, clinical instruc-
tors, students, interns, residents, and fellows regarding the
best current practice of orthopaedic physical therapy
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STATEMENT OF INTENT

These guidelines are not intended to be construed or to serve
as a standard of medical care. Standards of care are deter-
mined on the basis of all clinical data available for an individ-
ual patient and are subject to change as scientific knowledge
and technology advance and patterns of care evolve. These
parameters of practice should be considered guidelines only.
Adherence to them will not ensure a successful outcome in
every patient, nor should they be construed as including all
proper methods of care or excluding other acceptable meth-
ods of care aimed at the same results. The ultimate judgment
regarding a particular clinical procedure or treatment plan
must be made based on clinician experience and expertise in
light of the clinical presentation of the patient, the available
evidence, available diagnostic and treatment options, and the
patient’s values, expectations, and preferences. However, we
suggest that significant departures from accepted guidelines
be documented in the patient’s medical records at the time
of the relevant clinical decision.

RATIONALE AND SCOPE

Rationale

Hip fracture is a leading cause of profound morbidity
in individuals aged 65 years and older, ranking in the top
10 causes of loss of disability-adjusted life-years for older
adults.37:29:40.56.74,93,94.95.197.239 Worldwide, the number of people
with hip fracture is expected to rise significantly due to the
aging population and other factors.?6:5:146 In 2016, more
than 228000 female and 109 000 male Medicare enroll-
ees were hospitalized with hip fracture (aged 65 years and
older).°® The medical care for individuals with hip fracture
continues to be a major health care expenditure in the United
States, with 316 000 hospital admissions annually and a cost
of $4.9 billion to treat femoral neck fractures alone.'®

Ninety percent of all hip fractures in people 65 years and
older result from a ground-level fall. Fractures from these
low-energy traumatic falls are commonly called fragility frac-
tures. Poor functional outcome after hip fragility fracture has
been extensively documented.?3+5370124141.203 Pegple recover-
ing from hip fracture are at high risk for muscle weakness,
fear of falling, and limitations in mobility, self-care, and par-
ticipation that last for months after surgery.??2326:79.186

Evidence indicates that those with hip fracture have substan-
tially higher risk of death up to 1 year after fracture. One
study found a 15-fold higher risk of death for those with hip
fracture during the first month compared with their un-
injured peers.’® In this study, the excess mortality was not
fully explained by poor prefracture health status, indicating
that some mortality risk is related to the fracture itself."*' A
meta-analysis of articles from 1957 to 2009 found an up to
8-fold higher risk of death within 3 months after hip frac-

ture.”” One-year mortality after hip fracture was 21.9% for
women and 32.5% for men.>*

In a study comparing Medicare beneficiaries with hip frac-
ture to those without, after accounting for prefracture health,
functional status, comorbidities, and socioeconomic status,
there was significant excess mortality from fracture 6 months
(hazard ratio = 6.28; 95% confidence interval [CI]: 4.82,
8.20), but no excess mortality 12 months (hazard ratio =
1.04; 95% CI: 0.88, 1.23), after fracture.?? This study report-
ed 35% (176/500) mortality after hip fracture among those
reporting good or excellent health, and 43% (99/230) among
those reporting fair/poor health or who had missing health
data. Mortality for beneficiaries without hip fracture was 18%
(3269/17678) for those reporting good or excellent health,
and 46% (3093/6770) for those reporting fair/poor health
or who had missing health data. This work indicates that an
important contribution to death after hip fracture is under-
lying frailty in this population. Among older adults with hip
fracture, the risk of subsequent fracture at 1 year is 4% to
8%, with increasing probability for increasing age, female
sex, and comorbid conditions. Hip fracture is the most likely
subsequent fracture type.*' Fracture care is associated with
increased risk of starting opioids and other medications that
have important side effects and increase fall risk.'¢ Care is
provided for individuals recovering from hip fracture across
the health care spectrum—inpatient (acute-care hospital, re-
habilitation, and skilled nursing facilities) and community
(home care, outpatient)—involving providers from a wide
range of disciplines, including orthopaedic surgery, anesthe-
siology, geriatrics, endocrinology, physical therapy, occupa-
tional therapy, nursing, nutrition, and social services.263

Physical therapist management is recommended within
medical, surgical, and multidisciplinary CPGs'**9 and is
considered to be the standard of care in rehabilitation for
people with hip fracture. However, existing CPGs provide lit-
tle detail to guide physical therapist clinical decision making.
Therefore, the goal of this CPG was to review the evidence
relevant to physical therapist management and to provide
evidence-based recommendations for physical therapy diag-
nosis, prognosis, intervention, and assessment of outcome
in adults with hip fracture. For the purpose of this CPG, we
define “older adults” as those who are aged 65 years or older.

Scope

This CPG is focused on low-energy fractures of the proxi-
mal femur in older adults, which are most likely related to
falls and osteoporosis. Therefore, it does not address frac-
tures due to high-velocity trauma, pathological fractures due
to cancer or other disease, or fractures of the acetabulum.
This CPG focuses on physical therapist management of ex-
isting hip fracture through the entire episode of care, with
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an emphasis on interventions and outcome measures. This
CPG does not address physical therapist management of pa-
tients with hip fracture who receive palliative management.
This CPG was developed for physical therapists practicing in
the United States. However, the literature used as evidence
was not limited to the United States, and the members of
the guideline development team (GDT) were not exclusively

from the United States. The GDT actively sought input from
stakeholders outside the United States through presentations
at global conferences and inviting peer reviewers from mul-
tiple countries. Our goal was to make this CPG applicable to
physical therapists practicing globally, with the caveat that
differences in health systems, policy environments, and val-
ues will influence the applicability of recommendations.
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Methods

Content experts were appointed by the Academy of Ortho-
paedic Physical Therapy and the Academy of Geriatric Physi-
cal Therapy of the APTA to conduct a review of the literature
and to develop a CPG for physical therapy management of
older adults with hip fracture, as indicated by the current
state of the evidence in the field. The team consisted of physi-
cal therapist clinicians and researchers with expertise in CPG
methodology and in the area of hip fracture, with orthopae-
dic and geriatric perspectives from the United States and
Denmark.

EXAMINATION - OUTCOME MEASURES

The GDT incorporated the work of the APTA Evaluation
Database to Guide Effectiveness (EDGE) Task Force, which
was charged with identifying outcome measures for older
adults with hip fracture and whose work was conducted in
2012-2013. The EDGE Task Force performed comprehensive
searches on www.Rehabmeasures.org (now www.sralab.org)
and StrokEDGE using the terms “hip fracture” and “older
adults.” A master list of measures was compiled, including
63 outcome tests and measures. The task force solicited ad-
ditional known relevant tools and added to the final list based
on consensus. Six physical therapy experts were consulted to
recommend inclusion or exclusion for use in a CPG. More
than 4 recommendations were required for inclusion. In-
struments were organized by measurement constructs, for
example, chair rise (both the 5-times sit-to-stand [5TSS] and
30-second chair-rise tests), gait speed (10 m, 4 m), and en-
durance (6-minute walk test [6MWT] and 2-minute walk),
and were rated using the EDGE procedures and rating form,
giving priority to evidence from studies in hip fracture sam-
ples. This work resulted in a list of 32 relevant outcome
measures for consideration. The GDT expanded this list
to include 40 measures. A focused literature review on the
measurement properties of each measure was conducted and
updated as of May 2019. Teams of 2 independently reviewed
the studies of measurement properties of each instrument in
samples with hip fracture and conducted critical appraisal
of measurement properties using a prespecified tool.>? The
target range of reliability estimates that was considered suf-

ficient was 7>0.7. For validity hypothesis testing, the target
range for sufficient correlation was moderate (7>0.4). In
addition to rating the quality of the evidence for individual
measurement properties, to characterize the evidence across
properties, the GDT assigned levels of evidence according
to a prespecified method based on consensus (see below). A
detailed description of the search strategy, literature review,
and critical appraisal process is provided in appendices spec-
ified later in this document.

LEVELS OF EVIDENCE
An abbreviated version of the grading system is provided
below.

I8 At least 2 reliability and 2 validity studies rated adequate quality
100 At least 1 reliability and 1 validity study rated adequate quality
100E | At least 1 reliability or 1 validity study rated adequate quality

GRADES OF RECOMMENDATION
GRADES OF RECOMMENDATION LEVEL OF OBLIGATION

Strong Must or should
Moderate Should
Weak May

INTERVENTION RECOMMENDATIONS

The CPG authors worked with research librarians with exper-
tise in systematic reviews to perform a systematic search for
hip fracture articles related to intervention strategies within
the scope of physical therapist practice. Briefly, the follow-
ing databases were searched from 2005 to 2014: MEDLINE
(PubMed), CINAHL (EBSCO), the Physiotherapy Evidence
Database (PEDro), and the Cochrane Library (Wiley). The
intervention search was updated through June 2020. See AP-
PENDIX A (available at www.jospt.org) for full search strategies
and APPENDIX B (available at www.jospt.org) for search dates
and results.

The authors declared relationships and developed a con-
flict management plan, which included submitting a con-
flict-of-interest form to the Academy of Orthopaedic Physical
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Therapy of the APTA. Articles that were authored by a re-
viewer were assigned to an alternate reviewer. Funding was
provided to the GDT for travel and expenses for CPG de-
velopment training by the Academy of Orthopaedic Physical
Therapy and the Academy of Geriatric Physical Therapy, and
by a grant from the APTA. The GDT maintained editorial
independence.

At the point of full-text review, several systematic reviews and
meta-analyses were identified. Therefore, systematic reviews
and meta-analyses were selected for intervention evidence
where available. Articles contributing to recommendations
were reviewed based on prespecified inclusion and exclu-
sion criteria, with the goal of identifying evidence relevant to
physical therapist clinical decision making for older adults
with hip fracture. See APPENDIX C (available at www.jospt.org)
for inclusion and exclusion criteria. The title and abstract of
each article were reviewed independently by 2 members of
the GDT for inclusion. Full-text review was then similarly
conducted to obtain the final set of articles for contribution
to recommendations. The team leader (C.M.M.) provided the
final decision for discrepancies that were not resolved by the
review team. See APPENDIX D (available at www.jospt.org) for
the flow chart of articles. For selected relevant topics that
were not appropriate for the development of recommenda-
tions, such as incidence and risk factors, articles were gath-
ered, reviewed, and synthesized, but were not subject to a
formal systematic review process and were not included in
the flow chart. Evidence tables for articles included in the
systematic review for this CPG are available on the Clinical
Practice Guidelines page of the Academy of Orthopaedic
Physical Therapy of the APTA website (www.orthopt.org).

For medical and surgical topics of relevance to physical ther-
apist management, high-quality CPGs were identified and
formally reviewed for inclusion using the ADAPTE CPG ad-
aptation framework.” Critical appraisal was conducted using
the Appraisal of Guidelines for Research & Evaluation II
(AGREE II) instrument** by 2 independent reviewers with-
in the GDT. Consensus was reached by discussion, and a third
reviewer provided the final decision for discrepancies not re-
solved by initial discussion. Relevant recommendations from
CPGs deemed to be of high quality, based on the AGREE
II review, were eligible for inclusion. The recommendation
strength was determined by the GDT in accordance with the
original recommendation and its direct relevance to physical
therapist management of older adults with hip fracture.

The intervention recommendations are based on the pub-
lished literature through June 2020. The outcome measure
recommendations are based on the literature through May
2019. This guideline will be subject to the Academy of Or-
thopaedic Physical Therapy’s approved evidence surveillance

process, which includes regular review of relevant literature
and certification of recommendation currency or a call for
revision. Any updates to the guideline will be noted on the
Academy of Orthopaedic Physical Therapy of the APTA web-
site (www.orthopt.org).

LEVELS OF EVIDENCE

Individual clinical research articles were graded according to
criteria adapted from the Centre for Evidence-Based Medi-
cine (Oxford, UK) for diagnostic, prospective, and therapeutic
studies.?” In teams of 2, each reviewer independently assigned
a level of evidence and evaluated the quality of each article
using a critical appraisal tool. See APPENDICES E and F (available
at www.jospt.org) for the levels of evidence table and details on
procedures used for assigning levels of evidence (also available
at www.orthopt.org). The evidence update was organized from
the highest to the lowest level of evidence. An abbreviated ver-
sion of the grading system is provided below.

Evidence obtained from high-quality diagnostic studies, prospec-
tive studies, randomized controlled trials, or systematic reviews

Evidence obtained from lesser-quality diagnostic studies, pro-
spective studies, systematic reviews, or randomized controlled
trials (eg, weaker diagnostic criteria and reference standards,
improper randomization, no blinding, less than 80% follow-up)

Case-control studies or retrospective studies
Case series
Expert opinion

STRENGTH OF EVIDENCE AND GRADES OF RECOMMENDATION
The strength of the evidence supporting the recommendations
was graded according to the previously established methods for
the original guideline and those provided below. Each team de-
veloped recommendations based on the strength of evidence,
including how directly the studies addressed the question of
management of older adults with hip fracture. In developing
their recommendations, the authors considered the strengths
and limitations of the body of evidence and the health benefits,
side effects, and risks of tests and interventions.

‘ GRADES OF RECOMMENDATION  STRENGTH OF EVIDENCE

Strong evidence A preponderance of level | and/or level Il
studies support the recommendation. This
must include at least 1 level | study

Moderate A single high-quality randomized controlled

evidence trial or a preponderance of level Il studies
support the recommendation

Weak evidence A single level Il study or a preponderance of
level lll and IV studies, including statements
of consensus by content experts, support the
recommendation

Conflicting Higher-quality studies conducted on this top-

evidence ic disagree with respect to their conclusions.
The recommendation is based on these
conflicting studies
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GRADES OF RECOMMENDATION STRENGTH OF EVIDENCE

Theoretical/ A preponderance of evidence from animal or
foundational cadaver studies, from conceptual models/
evidence principles, or from basic sciences/bench

research support this conclusion

Best practice based on the clinical experi-
ence of the guideline development group

Expert opinion

GUIDELINE REVIEW PROCESS AND VALIDATION

Reviewers who are experts in hip fracture management and
rehabilitation reviewed the CPG draft for integrity, accuracy,
and to ensure that it fully represents the current evidence for
the condition. The guideline draft was also posted for public
comment and review on www.orthopt.org, and a notification
of this posting was sent to the members of the Academy of
Orthopaedic Physical Therapy and the Academy of Geriatric
Physical Therapy, APTA, Inc. In addition, a panel of consum-
er/patient representatives and external stakeholders, such as
claims reviewers, medical coding experts, academic educators,
clinical educators, physician specialists, and researchers, also
reviewed the guideline. All comments, suggestions, and feed-
back from the expert reviewers, the public, and consumer/pa-
tient representatives were provided to the authors and editors
for consideration and revisions. Guideline development meth-
ods, policies, and implementation processes are reviewed at
least yearly by the Academy of Orthopaedic Physical Therapy,
APTA’s Clinical Practice Guideline Advisory Panel, including
consumer/patient representatives, external stakeholders, and
experts in physical therapy practice guideline methodology.

DISSEMINATION AND IMPLEMENTATION TOOLS
In addition to publishing these guidelines in the Journal
of Orthopaedic € Sports Physical Therapy (JOSPT), these

guidelines will be posted on CPG areas of the JOSPT, Acad-
emy of Orthopaedic Physical Therapy, Academy of Geriatric
Physical Therapy, and APTA websites, which are free-access
website areas, and submitted to be made freely available on
the ECRI Guidelines Trust (https://guidelines.ecri.org) and
the PEDro (https://pedro.org.au/). A link to the CPG will
be included in the Fragility Fracture Network Clinical Tool-
kit (www.fragilityfracturenetwork.org). The implementation
tools planned to be available for patients, clinicians, educa-
tors, payers, policy makers, and researchers, and the associ-
ated implementation strategies, are listed in TABLE 1.

ORGANIZATION OF THE GUIDELINE

Although all patients targeted by this guideline will begin in
the inpatient hospital setting, the postacute settings vary, and
may include inpatient rehabilitation, skilled nursing, home
care, and outpatient settings. Other than the acute/inpatient
period, the settings overlap across time periods. The evidence
and recommendations are organized into 3 main categories:
(1) across the entire episode of care; (2) the early postopera-
tive period, which includes the inpatient acute-care hospital,
postacute inpatient rehabilitation, and skilled-nursing set-
tings; and (3) later rehabilitation, which occurs in commu-
nity-based settings, including home care and outpatient care.

For some topics, where a systematic review was determined
to be outside the scope of this CPG, a summary of the liter-
ature is provided, for example, risk factors, pathoanatomic
features, clinical course, and diagnosis. For intervention
topics in which systematic reviews were conducted to
support specific recommendations, summaries of studies
with the corresponding evidence levels are followed by a
synthesis of the literature and rationale for the recommen-

TABLE 1

PLANNED STRATEGIES AND TOOLS TO SUPPORT THE DISSEMINATION
AND IMPLEMENTATION OF THIS CLINICAL PRACTICE GUIDELINE
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Tool Strategy
JOSPT's “Perspectives for Patients” and/or “Perspectives for Practice” articles

Mobile app of guideline-based exercises for patient/clients and health care practi-
tioners

Patient-oriented and clinician-oriented guideline summaries available at www.jospt.org
Marketing and distribution of app using www.orthopt.org
Clinician's Quick-Reference Guide Summary or guideline recommendations available at www.orthopt.org

JOSPT's Read for Credit™™ continuing education units Continuing Education Units available for physical therapists and athletic trainers at

www,jospt.org
Webinars: educational offering for health care practitioners Guideline-based instruction available for practitioners at www.orthopt.org
Mobile and web-based app of guideline for training of health care practitioners

Physical Therapy National Outcomes Data Registry

Marketing and distribution of app using www.orthopt.org

Support the ongoing usage of data registry for common musculoskeletal conditions (www.
ptoutcomes.com)

Publication of minimal data sets and their corresponding Logical Observation Identifiers
Names and Codes for the hip region at www.orthopt.org

Logical Observation Identifiers Names and Codes mapping

Non-English versions of the guidelines and guideline implementation tools Development and distribution of translated guidelines and tools to JOSPT’s international

partners and global audience
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dation, discussion of gaps in the literature if appropriate, | measures. A detailed summary of evidence for each mea-
and the recommendation(s). For “Examination - Outcome sure is provided in online appendices, as listed later in this
Measures,” we provide a summary table of recommended | document.
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PREVALENCE/INCIDENCE

Globally, hip fracture incidence rates vary by 10-fold.*6:1%>
The highest rates have been reported in Northern Europe,
and the lowest were found in Africa and Latin America. The
United States was found to have moderate risk compared to
age-adjusted global rates.’®” Rates in the United States were
8.1 and 6.2 per 1000 for women and men, respectively, in
2012.** The incidence of hip fracture also varies in the same
geographic area over time. By 2030, women in the United
States are projected to have a 3.5% decreased incidence,
while men will experience a 51.8% increased incidence.?*°
This represents a projected rise of 11.9%, from 258 000 cas-
es in 2010 to 289 000 cases in 2030 for those 65 years of
age and older.

A reported decreased incidence in hip fracture in women
65 years of age and older in the United States between 1995
and 2005, similar to a decrease in incidence rates in Europe,
is not fully understood but may relate to initiation of sys-
tematic medical osteoporosis treatment. The incidence of
Medicare hip fractures in the United States showed a steady
decline, from 830 per 100 000 in 1996 to 620 per 100 000
by 2012.** Despite a general decline, some populations have
shown increased incidence of hip fracture, with a higher
incidence in African-American/Asian women in the Unit-
ed States.”?” The incidence increases exponentially with
age.?® In the United States, prevalence was about 75% in
women and 25% in men in 2010 (n = 186 000 and 72 000,
respectively).??®

PATHOANATOMIC FEATURES

Hip fractures are fractures of the proximal femur (FIGURE 1).
They are classified by location: (1) intracapsular, including
the femoral neck, and (2) extracapsular, including the tro-
chanteric area (intertrochanteric fractures) and just distal to
it (subtrochanteric fractures).?® Surgical treatment is highly
location specific, with specialized implant devices for many
different fracture patterns. Fractures of the femoral head are
typically the result of high-energy fracture dislocations and
are not included in this CPG.? About half of all hip fractures
in the United States are intertrochanteric, 37% are femoral
neck, and 14% are subtrochanteric.? Intertrochanteric frac-
tures are associated with poorer health status compared with
femoral neck fractures,*® and their relative incidence increas-
es with age.’?” Hip fractures may be nondisplaced, displaced,

CLINICAL PRACTICE GUIDELINES

Impairment/Function-Based
Diagnosis

stable, unstable, or mixed patterns. Older adults were more
likely to have trochanteric than femoral neck fractures,® and
more likely to have more severe fracture types, such as dis-
placed femoral neck and unstable intertrochanteric fractures.
Low bone mineral density (BMD) and hip geometries are
associated with nondisplaced femoral neck and stable inter-
trochanteric fractures.* It is hypothesized that for those with
low BMD, less force may be required for fracture to occur,
perhaps resulting in less displacement.*?

RISK FACTORS FOR HIP FRACTURE

Individual risk factors for hip fracture in individuals 65 years
of age and older have been extensively explored. In addition
to reduced BMD,* a range of other factors have been iden-
tified,* including older age,*** female sex,** low body mass
index (BMI),%? ethnicity,** being postmenopausal without

Greater Pelvis

trochanter
Hip joint

Femoral
head

[<b]
E Intracapsular
< fracture
= | Trochanteric
= 7| fracture
S Lesser
s trochanter
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fracture
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FIGURE 1. Classification of hip fractures. Fractures in the blue area are intracapsular
and those in the red and orange areas are extracapsular. Reproduced with
permission from Parker M, Johansen A. Hip fracture. BMJ. 2006;333:27-30.
https://doi.org/10.1136/bm;.333.7557.27. Copyright ©2006 BMJ Publishing
Group Ltd.
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estrogen replacement therapy,®* femoral geometry,” previ-
ous hip fracture,?®® smoking,5? vitamin D deficiency,'” low
dietary calcium intake,"® and hypervitaminosis A, among
many others.

There are multiple risk factor assessment tools that may as-
sist in identifying those who are at risk for future hip frac-
ture.619.28:112:200222.234 The 2 main risk factor assessment tools
are The Canadian Association of Radiologists and Osteopo-
rosis Canada tool'™ and the widely used WHO fracture risk
algorithm (FRAX), which includes clinical risk factors and
geographic and ethnic factors and allows prediction with
and without BMD.'** The clinical risk factors included in the
FRAX are age (range, 40-90 years), female sex, low BMI,
previous adult low-trauma fracture, parental history of hip
fracture, current smoking, history of taking oral glucocorti-
coids (5 or more mg/d) or prednisone for 3 or more months,
confirmed diagnosis of rheumatoid arthritis, secondary oste-
oporosis, alcohol intake (3 or more drinks per day), and low
femoral neck BMD.

Falls

More than 90% of hip fractures are the result of falls, and
fall risk factors are independent predictors of hip fracture,
regardless of low BMD.** The factors that independently el-
evate fall risk include older age, prior fracture after age 50,
Parkinson’s disease, type 2 diabetes, impaired depth percep-
tion, and slower walking speed.?® The mechanics of falling
have been found to be important to risk of hip fracture. It has
been estimated that a fall from standing height can produce
10 times the force required to fracture the hip of an older
woman.%® Yet, only 1% of falls in older women resulted in hip
fracture. The orientation and location of impact, height, and
falling body weight determine the type of fracture, and pro-
tective responses and impact surfaces determined whether
a fracture occurred.’® A sideways fall is the most likely fall
type.’” Using engineering principles, fall severity has been
estimated by type of fall, the load required to cause a hip frac-
ture, and fall mechanism, including descent and impact.’*
Among long-term care residents who fell, falling sideways,
lower BMD, taller height, lower BMI, and impaired mobility
were predictors of hip fracture.”

Biomechanical modeling has been used to investigate move-
ment strategies during falling. Results indicated that lower
extremity flexion combined with axial rotation lowered im-
pact force and that using the arm to break the fall decreased
the risk of fracture.” Fear of falling is associated with fall
risk in older people.””?3* A syndrome of geriatric falls and
fractures as a consequence of instability and immobility,
characterized by a cycle of weakness, immobility, neuromus-
cular impairment, instability, falls, and fractures, has been

described.® Support for this model comes from studies that
have shown that exercise programs addressing fall preven-
tion reduce both the rate of falls and the severity of injuries
sustained in falls.”»?67 In addition, people aged 60 years or
older were found to have increased odds of multiple falls if 4
or more of the following risk factors were present: difficulty
standing from a chair, difficulty with tandem walking, ar-
thritis, Parkinson’s disease, 3 or more falls in the prior year,
a prior fall with injury, or Caucasian race.??

CLINICAL COURSE

In this section, we address 2 main issues relevant to the
clinical course of patients recovering from hip fracture after
surgery: precautions and risk factors for adverse outcomes
according to fracture type and surgical treatment, based on
the American Academy of Orthopaedic Surgeons (AAOS)
2014 CPG.1%:%6

After hip fracture surgery, restrictions are rarely placed on
weight-bearing status. The evidence to support weight bear-
ing as tolerated comes from observational studies, often
retrospective studies over decades, to determine whether un-
restricted weight bearing was associated with complications
such as surgical revision. Although largely from observational
studies, the evidence supports weight bearing as tolerated as
early as possible after surgery, based on lack of adverse events

or complications and improvements in balance and mobility
Outcome8.11,18,448,101-103,144,14‘7,148,188,195

TABLE 2 summarizes fracture types and their related surgical
interventions and related postsurgical precautions.

An international task force investigating hospitalization and
functional decline in older adults highlighted 3 main ele-
ments of “iatrogenic disability”: (1) pre-existing frailty, (2)
severity of admitting diagnosis, and (3) hospital process of
care/structure.'®® The chief risk factors for functional and
mortality outcomes in the short and long term are summa-
rized in TABLE 3. Additional risk factors are provided in APPEN-
DIX G (available at www.jospt.org).

Surgery-Related Factors Associated With

Outcomes Following Hip Fracture

Surgery-related risk factors for adverse outcomes have been well
summarized in CPGs (see APPENDIX H for detailed summary, avail-
able at www. jospt.org).?6230238 In general, surgical treatment al-
lows early functional mobility after hip fracture. Nonsurgical
treatment of hip fractures is associated with increased compli-
cations and poor fracture healing. Strong evidence supports ar-
throplasty for displaced femoral neck fractures.?¢?** Mortality
rates at 6 months and 1 year show no significant differences
between unipolar and bipolar hemiarthroplasty, although
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unipolar implants have been associated with acetabular ero-
sion and some reports of increased pain.'*1°*12° A total hip ar-
throplasty is recommended over hemiarthroplasty for active,
younger people, due to hemiarthroplasty’s association with
pain for more active individuals. Unstable intertrochanteric and
subtrochanteric fractures treated with a cephalomedullary de-
vice have demonstrated improved mobility and decreased limb
shortening compared to outcomes for the sliding hip screw.?*°
The sliding hip screw, also called a dynamic or compression hip
screw, allows postoperative impaction of the femoral neck frac-
ture, to assist with bone healing.

DIAGNOSIS

This section refers to physical therapist diagnosis to guide
clinical decision making. For the majority of patients with
hip fracture, physical therapist management begins after
hip fracture diagnosis and most often after surgery, in the
inpatient hospital setting. The large majority of patients will
undergo surgery for fracture fixation or hip replacement,
but a small proportion will receive palliative management.
Therefore, this CPG is focused on management of exist-
ing hip fracture, beginning in the inpatient setting. Due
to the high prevalence of osteoporosis in older people, we
acknowledge the possibility of an occult hip fracture in the
absence of a fall. However, this guideline does not address
identification of occult hip fractures in physical therapist
practice.

CLASSIFICATION

The primary International Classification of Diseases, 10th
revision (ICD-10) codes related to hip fracture are provid-
ed below, excluding Pathological, Physeal/Growth Plate,
Mechanical complication of other bone devices, Implants
and grafts, Dislocation, Congenital, and Late effects: S72.0
Fracture of head and neck of femur, S72.1 Per/intertro-

chanteric fracture, S72.2 Subtrochanteric. Other related
codes associated with hip fracture are M25.65 Stiffness in
hip, M25.55 Pain in hip.

The primary ICF body function codes associated with the
above-noted primary ICD-10 conditions are the sensory
functions related to pain and the movement-related func-
tions related to joint mobility. These body function codes are
b265 Touch function, b2801 Pain in body part, b28015
Pain in lower limb, b7100 Mobility of a single joint, b7150,
Stability of a single joint, b7300 Power of isolated muscles
and muscle groups, b7401 Endurance of muscle groups,
b770 Gait pattern functions, b7800 Sensation of muscle
stiffness, and b7801 Sensation of muscle spasm.

The primary ICF body structure codes associated with hip
pain and mobility deficits are s7400 Bones of the pelvic re-
gion, s75001 Hip joint, s7402 Muscles of the pelvic region,
and s7403 Ligaments and fascia of the pelvic region.

The ICF activities and participation codes associated with
mobility deficits are provided at a high level, because most
or all tasks and activities within each higher-level code are
affected: d410 Changing basic body position, d415 Main-
taining a body position, d420 Transferring oneself, d430
Lifting and carrying objects, d450 Walking, d455 Moving
around, d460 Moving around in different locations, d465
Moving around using equipment, d470 Using transporta-
tion, and d4/75 Driving.

Similarly, the ICF activities and participation codes associ-
ated with self-care are provided at the highest level: d510
Washing oneself, d520 Caring for body parts, d530 Toi-
leting, d54.0 Dressing, d550 Eating, d560 Drinking, and
d570 Looking after one’s health.
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Examination

OUTCOME MEASURES

The literature review addressed instruments to measure
outcomes of physical therapy intervention. In this section,
we provide a brief summary of the recommended measures,
followed by a summary table of recommendations for older
adults with hip fracture, organized by ICF level of function-
ing (TABLE 4). As described in the Methods section, evidence
summaries refer to the strength of evidence supporting suf-
ficient reliability (7 or intraclass correlation coeflicient [ICC]
greater than 0.7) and validity (correlations greater than 0.4:).
A detailed summary of the measurement properties of each
measure is provided in APPENDIX I (available at www.jospt.org).

The main domains for measurement of patients with hip frac-
ture are impairment (pain, knee extensor strength) and activ-
ity limitations (functional mobility, fall risk, and gait speed).

BODY FUNCTIONS AND STRUCTURES - PHYSICAL
IMPAIRMENT MEASURES

Lower Extremity Muscle Strength/Power

Knee extension strength of the fractured side approximately
2 weeks after fracture is on average reduced by more than
50% compared to the nonfractured side.’”*192*2 Knee ex-
tension, hip extension, and hip abduction can be assessed
using different strength-testing devices, for example, a dyna-
mometer, a “spring balance,” the Nottingham power rig, an
isokinetic muscle strength testing device, and free weights
or resistance training machines for repetition-maximum
(RM) testing (eg, weight load lifted during a 10-RM test).
A handheld dynamometer is commonly used for patients
with hip fracture.’6¢2#! A belt- or strap-fixated approach is
recommended to conduct a “make test,” where the patient
holds maximal isometric contractions for 3 to 5 seconds. For
the frailest/weakest individuals, manual muscle testing may
be used.*® Evidence for reliability*?*! and validity'**'7:'° in
older adults with hip fracture was strong (ICC = 0.95 for
strength measurements for the fractured limb). The GDT
calculated the standard error of measurement (SEM) for the
fractured limb as 1.0 kg and the minimum detectable change
at the 90% confidence level (MDCQO) as 2.3 kg. For the non-
fractured limb, the ICC was 0.95, the SEM was 1.6 kg, and
the MDC,, was 3.7 kg.142

Evidence Summary and Rationale

There was strong (level I) evidence for reliability of knee ex-
tensor strength measurements and moderate evidence for
hip extensor and abductor strength measurements. Clinical

circumstances will affect the feasibility of the methods used.
The importance of lower extremity strength to functional out-
come provided additional support for this recommendation.

Recommendations
Physical therapists must test and document knee
extension strength across all settings.

Physical therapists should test and document hip
B extensor and abductor muscle strength in postacute

clinical settings.
Verbal Rating (Ranking) Scale for Pain
The verbal rating (ranking) scale (VRS) is a self-report mea-
sure that can be used for pain at rest and during activity. The
VRS for pain has been used to measure hip fracture-related
pain in acute, postacute, and outpatient settings. There is
evidence to support test-retest reliability (Pearson’s r = 0.75-
0.93) and validity, and the 0-to-4-point VRS has proven su-
perior to the visual analog scale (VAS) in patients with hip
fracture.'” There is some evidence to support use in patients
with cognitive impairment.?® Estimates of minimal clinical-
ly important difference (MCID) and MDC for hip fracture
have not been reported. Evidence for reliability**'” and va-
lidity"**? in older adults with hip fracture was strong.

Evidence Summary and Rationale

Strong (level I) evidence was found for reliability and validity
of the VRS for pain in older adults with hip fracture, and it
was found to be clinically feasible.

Recommendation
Physical therapists must administer and document
A the VRS for pain in all settings to monitor pain.

ACTIVITY LIMITATIONS - PHYSICAL PERFORMANCE
MEASURES

5-Times Sit-to-Stand Test

The 5TSS (also called “chair rise”) test is a mobility measure
that assesses the ability to perform transfers at the activity
level. This performance-based measure is conducted using
a straight-backed chair (against a wall)*"%* by recording the
time it takes to stand up and sit down 5 times with the arms
folded across the chest.?"9* The test is limited to higher-func-
tioning patients because upper extremity use is not permit-
ted. Five sit-to-stand transitions are required to register a
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score.%%8! An alternative test, the 30-second chair rise, was
developed within the Senior Fitness Test battery and counts
the number of transitions one can perform in 30 seconds. Al-
though measurement properties have been well established
in community-dwelling older adults,**72*® there were fewer
measurement studies in patients after hip fracture.

Evidence Summary and Rationale

Level II (moderate) evidence for reliability and validity was
found for the 5TSS.577> Although the evidence was specific
to the 5TSS, the GDT acknowledges the potential feasibili-
ty of the 30-second version of the test for patients who are
unable to complete 5 repetitions. The 5TSS test is also rec-
ommended as a test to assess risk for falls in older adults.
Because 90% of hip fractures are associated with a fall, fall-
risk assessment and management are critical in this popula-
tion. Refer to the fall-risk management guideline for specific
recommendations.’

Recommendation
Physical therapists should conduct and document
the 5TSS or 30-second sit-to-stand test in postacute
inpatient, home, and outpatient settings to mea-
sure mobility and fall risk.

6-Minute Walk Test

The 6MWT is a performance-based measure of walking en-
durance in older adults with hip fracture in postacute and
outpatient rehabilitation settings at the activity level 54171210211
Distance in meters is measured while an individual walks,
using assistive devices if needed, as far as possible without
running for 6 minutes on at least a 12-m walkway. Two cones
are placed at each end of the walkway, and patients circle the
distance for the test duration.®® Hip fracture-related pain was
associated with performance on the 6MWT, and therefore
pain during testing should be documented.?’**" There was
strong evidence for reliability®" and validity+'7+21%2%! for the
6MWT in older adults with hip fracture. Estimates were as
follows: MDC,,, 59.4m*"; MDC_ with rollator, 49.8 m?"; and
MCID, 35.4 m.%*

Evidence Summary and Rationale

There is level II evidence for the measurement properties
of the 6MWT for older adults with hip fracture, and it is a
recommended measure within the Academy of Neurologic
Physical Therapy’s Core Outcome Measures.

Recommendations
Physical therapists should use the 6MWT in
postacute inpatient and community settings when
the patient does not require the therapist’s physical
assistance to walk and when there is an adequate length of
corridor to conduct the test.

Gait Speed

Gait speed is a performance-based measure of walking dis-
tance and time. It has been measured over various walking
course lengths and is included as part of the Short Physical
Performance Battery (SPPB). Gait speed has been studied in
patients post fracture and can be used in all settings and at
all phases of recovery; however, factors such as instructions,
pace, distance walked, assistance, and assistive-device use all
impact the outcome. Gait speed should be recorded only for
those individuals who do not need human assistance to walk.
The MDC,, values for habitual and fast speeds were 0.08 and
0.10 m/s, respectively.”” The MDC_; range in patients 2 to
120 months post fracture (mean, 9 months) was 0.08 to 0.17
m/s."? The MCID for normal gait speed is 0.10 m/s.?'> There
is strong evidence for reliability*'>**! and validity®6+89.15171:212:257
of gait speed for older adults with hip fracture.

Evidence Summary and Rationale

There is level I evidence for gait speed as an outcome mea-
sure. However, improvement in gait speed may be limited by
factors other than hip fracture rehabilitation, such as cardio-
respiratory status. The evidence supports the obligation level
of “must.” However, recognizing that local and environmental
constraints may impact feasibility, the GDT used “should.”

Recommendation
Physical therapists should use the gait speed test in
A all settings when patients do not require human
assistance to walk. Documentation should include
the features of test administration: comfortable or maximum
speed, walking aid, and rolling start or static start.

Short Physical Performance Battery

The SPPB measures balance, mobility, strength, and endur-
ance. Activities include standing with feet together side by
side and in the semi-tandem and tandem positions, time to
walk 2.44 m (8 ft), and time to rise from a chair and return
to a seated position 5 times.” There is evidence of validity
in older adults with hip fracture.”” Reliability and MDC es-
timates were based on community-dwelling older adults.'”!

Evidence Summary and Rationale

There is level 11T evidence for the SPPB. It has been used in
many large epidemiological studies of frail older adults. It
includes important dimensions of functioning; however, the
evidence on measurement properties specific to older adults
with hip fracture is limited. This has impacted the level of
evidence and strength of recommendation for this measure.

Recommendation
Physical therapists may use the SPPB in all settings,
though completion may not be feasible in the early
postoperative period, depending on ability.
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Timed Up-and-Go Test

The timed up-and-go (TUG) test records the time it takes a
person to stand up from a standard chair with arm rests (seat
height of about 45 cm), walk 3 m to a line drawn on the floor,
turn around, walk back to the chair, and sit down again. Be-
tween 1 timed trial**! and the average of 3 trials are used. Im-
provement on up to 3 timed trials has been reported.*"' Also,
the use of different walking aids when comparing performanc-
es between individuals and for measuring changes over time
has been questioned.'®61%%237 Thus, patients with hip fracture
who performed the TUG test with a walker used, on average,
13.6 (95% CI: 11.2, 16.1) seconds more time to complete it than
when using a 4-wheeled rollator.’”® Patients with hip fracture
able to walk without an aid when admitted to a subacute re-
habilitation setting showed greater improvements at follow-up
when performing the test without a rollator.?”” Different in-
structions, such as the phrase “comfortable pace” or “as quickly
and safe as possible,” are commonly used and might influence
performance. Thus, physical therapists should follow the same
instructions/manual and be aware of the walking-aid influence
when testing, retesting, and interpreting results. The following
have been reported: MDC,, of 6.8 seconds (MDC,, of 31%),
MDC,, of 5.7 seconds,'* MCID (anchor based) of 2.5 seconds,
and MCID (distribution based) of 4.6 seconds.5”

There is strong evidence for reliabilityé?'s' and validi-
ty67,87,88,122,123,152,154,156,159,160,168,190,2044,237 Of the TUG test for Oldel‘
adults with hip fracture.

Evidence Summary and Rationale

There is level I evidence for the TUG test in older adults with
hip fracture. It is also a recommended measure for fall-risk
assessment and prevention.”>'®* Therefore, it is strongly rec-
ommended by the GDT for use in patients with hip fracture
to address mobility and fall risk. The evidence supports the
obligation level of “must.” However, recognizing that local
and environmental constraints may impact feasibility, the
GDT used “should.”

Recommendation
Physical therapists should use the TUG test in all
settings to measure mobility and risk for falls when
patients do not require human assistance. Docu-
mentation should include the features of test administration:
comfortable or maximum speed and walking-aid use.

Cumulated Ambulation Score

The Cumulated Ambulation Score (CAS) is a perfor-
mance-based measure that evaluates the basic mobility
status of the patient’s independence in 3 basic activities
(getting in and out of bed, sit-to-stand-to-sit from a chair,
and walking).7#21%3 It can also be administered by patient
or proxy report. Prefracture and acute hospital discharge

CAS scores are required in the nationwide Danish Multi-
disciplinary Hip Fracture Registry.’* The CAS was recently
included in the Irish Hip Fracture Database. The CAS can
be used for all patients, independent of their functional and
cognitive levels. Each of the 3 CAS activities is rated on a
3-point ordinal scale, where 0 is “not able to, despite human
assistance and verbal cueing,” 1 is “able to, with human as-
sistance and/or verbal cueing from 1 or more persons,” and
2 is “able to safely do, without human assistance or verbal
cueing.” This results in a 1-day CAS score of O to 6 points.'*?
Also, a 3-day cumulative CAS score of O to 18 points (post-
operative days 1-3) has been used.*>***** The MDC,, and
MCID values from postoperative day 1 to discharge in the
acute-care setting are 0.55 points'®® and 0.80 points, re-
spectively.'” The manual and scoring sheet are available on
request from a coauthor of this CPG (M.T.K.).

Evidence Summary and Rationale

There is strong evidence, based on level I studies, for reli-
ability13,91,l53 and Validity81,85,91,117,154,158,152,154,217,220 Of the CAS for
patients with hip fracture working toward independence. It
will necessarily be limited in value as an outcome measure
once independence in getting out of bed, sit-to-stand, and
walking has been achieved. The evidence supports the obli-
gation level of “must.” However, recognizing that local and
environmental constraints may impact feasibility, the GDT
used “should.”

Recommendation
Physical therapists should use the CAS in the acute
A and postacute clinical settings to measure basic
mobility until independent ambulation has been
reached.

de Morton Mobility Index

The de Morton Mobility Index (DEMMI), administered by
therapist observation of physical performance, consists of 15
hierarchical mobility items (3 bed, 3 chair, 4 static balance, 2
walking, and 3 dynamic balance items), each measured on a
2- (able/unable) or 3 (able/partial/unable)-point scale.5® The
total score is converted from a scale of 0 to 19 to an interval
score range from O to 100, where O represents poor mobility
and 100 indicates a high level of independent mobility. There
was no evidence for reliability and only moderate evidence
for validity5*"7 of this tool in older adults with hip fracture.
The MCID is 6 to 8 points.*!"7

Evidence Summary and Rationale

Although the content covered in the DEMMI is relevant for
rehabilitation after hip fracture, there was no direct evidence
for reliability of the DEMMI specific to older adults with
hip fracture. This limited the level-of-evidence rating and
strength of recommendation.
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Recommendation
Physical therapists may use the DEMMI in
C postacute inpatient and outpatient settings.

Functional Independence Measure

The Functional Independence Measure (FIM) provides mo-
tor and cognitive and activities of daily living (ADL) scores.
The 13 motor tasks include eating, grooming, bathing, up-
per- and lower-body dressing, toileting, bladder and bowel
management, bed to chair, toilet, and shower transfers, lo-
comotion (ambulation or wheelchair), and stairs. The FIM
is used in inpatient rehabilitation settings and is scored at
admission and discharge by several members of the rehabili-
tation team. The FIM has been used as a recall questionnaire
in some studies. Tasks are rated on a 7-point ordinal scale
from total assistance to complete independence, with total
FIM scores ranging from 18 (lowest) to 126 (highest func-
tion); the motor FIM scores range between 13 and 91.

Evidence Summary and Rationale

As of October 2019, the FIM is not included on the Cen-
ters for Medicare and Medicaid Services mandated tools list.
The requirement for training and licensing, and the move
toward different mandated measures, has been reflected in
the lower strength of recommendation: weak, based on level
I evidence-107,130,131,190,2544,275

Recommendation
Physical therapists may use the FIM in postacute
inpatient settings if they have been trained and
have a license to use this measure.

ACTIVITY LIMITATIONS - SELF-REPORT MEASURES

New Mobility Score

The New Mobility Score (NMS; also named the Parker mo-
bility score in the literature) was originally developed as a
questionnaire for all patients with hip fracture (including
those with cognitive impairment) to describe the patient’s
prefracture ability to perform 3 activities: (1) indoor walking,
(2) outdoor walking, and (3) walking during shopping.’632*
The NMS is also used to assess the functional level at differ-
ent time points following fracture.'**° The prefracture func-
tional level and older age are the strongest predictors of the
outcome of patients with hip fracture. Many patients do not
regain their prefracture function following fracture, although
this is considered an important minimum goal for all patients
with hip fracture. Assessing the prefracture functional level
is, therefore, extremely important for identification of high-
risk patients who need special attention during rehabilita-
tion. Each of the 3 activities is scored from O to 3, where 0 is
“not able to,” 1 is “able to with help from another person,” 2
is “able to with a walking aid,” and 3 is “able to with no dif-

ficulty and no aid,” resulting in a total score ranging from O
(no walking ability at all) to 9 (fully independent),'>** with
a SEM of 0.42 and an MDC, of 0.98 points.”” The manual
is available on request from a coauthor of this CPG (M.T.K.).

Evidence Summary and Rationale

There was moderate evidence, based on level II studies, for
reliability‘“ and Validitys1,118,125,155,158,159,214,215,217 of the NMS for
older adults with hip fracture in postacute and community
settings. The NMS can be used to measure prefracture and
functional recovery status.

Recommendation
Physical therapists should use the NMS in the early
ﬂ period/inpatient setting to assess prefracture status
and in postacute and community settings to assess
current status and recovery of prefracture status.

Falls Efficacy Scale-International

The Falls Efficacy Scale-International (FES-I) asks the person
to rate his or her concerns about falling while performing 16 ac-
tivities, such as getting dressed and walking on uneven surfaces.
The FES-I was developed to expand on the 10-item, 100-point
Falls Efficacy Scale,”® which did not include more challeng-
ing activities or social situations; the 10-item version was also
translated to Swedish and expanded to 13 items.”! There is also
a shortened version of the FES-I (short FES-I, 7-28 points) that
includes 7 of the 16 activities and retains activities that are basic
and demanding.*> The FES-I is scored with a 4-point Likert
scale (not at all concerned, somewhat concerned, fairly con-
cerned, very concerned), resulting in a score range from 16 to
64 points, with higher values representing more concerns in
fall-prone situations. There is level IT evidence for the reliability
(ICC =0.72; SEM, 6.4 MDC,,, 17.7)%% and validity'?**% of the
FES-I in older adults with hip fracture.

Evidence Summary and Rationale

Although there is level II evidence for the FES-I, because
the large majority of hip fractures are associated with falls, it
is important that clinicians working with patients with hip
fracture measure and address their falls self-efficacy.

Recommendation
Physical therapists in all settings should use the
FES-I to measure concern about falling.

Activity Measure for Post-Acute Care

The Activity Measure for Post-Acute Care (AM-PAC) mea-
sures the extent of difficulty or assistance needed in perform-
ing specific functional tasks for 3 separate instruments or
scales: basic mobility; daily activities, addressing personal
care and instrumental activities; and applied cognition, ad-
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dressing cognitive functional activities. The AM-PAC was
developed using item response theory methods, which sup-
port computer adaptive testing, or short, fixed forms based
on a subset of items from the full item bank for each scale.
There are several short forms in use, including the “6 Clicks”
forms for inpatient provider proxy report.6>126128 The final
item banks for the scales are 131 and 88 items for the basic
mobility and daily activities scales, respectively. Scores on the
AM-PAC are reported as T scores, with a mean + SD of 50 +
10. Lower scores represent lower mobility and higher scores
represent higher mobility.

Evidence Summary and Rationale

The AM-PAC demonstrated strong reliability and validity in
large cohorts of patients in postacute care, which included
but did not differentiate those with hip fracture. Evidence
specific to older adults is somewhat limited, and the pro-
prietary nature of the instrument has affected the GDT’s
recommendation. However, the conceptual framework and
computer adaptive capability make it particularly attractive
for detection of changes in status across the episode of care.
Therefore, the recommendation is weak, based on level II
evidenceS”'” specific to older adults with hip fracture.

Recommendation

Physical therapists may use the AM-PAC in all
C settings.

Medical Outcomes Study 36-ltem Short-Form Health Survey
The Medical Outcomes Study 36-Item Short-Form Health
Survey (SF-36) is a widely used instrument that has been
translated into more than 170 languages. It measures health
status in 8 dimensions and provides 2 summary measures:
the physical component summary (PCS) and mental compo-
nent summary (MCS). The PCS includes information from
the physical functioning, role-physical, bodily pain, and gen-
eral health subscales. Ten items addressing physical function
are scored as the 10-item physical functioning scale (PF-10).
The PF-10 focuses on limitations in activities because of
health problems. The SF-36 requires the use of a proprietary
scoring algorithm. There are 8 domain scores, ranging from
0 to 100, where higher scores indicate better health. Two
norm-based summary scores are calculated, physical (PCS)
and mental (MCS), with a mean + SD of 50 + 10, where the
mean for the general population is 50. The sum of answers to
the 10 physical function questions is used to calculate a score
from O to 100, where higher scores indicate better physical
functioning.

Evidence Summary and Rationale
Although the SF-36 is one of the most widely multidimen-
sional health-status instruments, the evidence to support its

use in older adults with hip fracture is best described as level
I11.68100107%123,171,225,245 Thig has impacted the strength of the
evidence and the strength of recommendation (weak) for the
SF-36, including the PCS and PF-10.

Recommendations
Physical therapists may use the SF-36 PF-10 to
C measure physical functioning in all settings.
Physical therapists may use the SF-36 in all settings
C to measure health-related quality of life (HRQoL).

3-Level Version of the EuroQol-5 Dimensions Scale

There are 2 ways the EuroQol-5 dimensions scale (EQ-
5D) can provide an overall score for quality of life, using a
VAS or applying an algorithm to the responses (the 3-level
version of the EuroQol-5 dimensions scale [EQ-5D-3L]).
The EQ-5D-3L covers 5 domains of functioning, often
described as HRQoL: mobility, self-care, usual activity,
pain/discomfort, and anxiety/depression. Respondents are
asked to endorse the statement that best describes their
current health in each domain on 3 levels. Raw scores can
be converted into an index that results in a score anchored
at 0 (equivalent to dead) and 1 (perfect health). Negative
values are interpreted as worse than dead. This provides
the “profile” or health status classification. There are a
range of algorithms based on studies to estimate values
from different populations. The MCID is 0.05, using per-
ceived health as the anchor.”” The EQ-5D can be found at
https://euroqol.org/eq-5d-instruments/.

Evidence Summary and Rationale

Although the EQ-5D-3L is widely used to measure HRQoL,
evidence specific to older adults with hip fracture remains
limited, particularly for reliability.!0711192.216224259 Therefore,
the recommendation is weak, based on level III evidence.

Recommendation
Physical therapists may use the EQ-5D-3L in all
C settings to measure HRQoL.

BEST-PRACTICE POINT

Essential Data Elements

Clinicians should use the following measures, at least at base-
line and at 1 follow-up time point, for all older adult patients
with hip fracture to support standardization for quality im-
provement in clinical care and research.

Process
 Time from surgery to first transfer out of bed
 Time from surgery to first ambulation
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Body Functions and Structures - Physical Impairment Measures Activity Limitations - Physical Performance Measures
 Knee extensor strength e CAS
e Pain VRS e TUG test

e Gait speed

Activity Limitations - Self-report/Proxy-Report Measures
e NMS to document prefracture and recovery status
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Interprofessional Management

ACROSS THE ENTIRE EPISODE OF CARE

In this section and in the recommendations, the GDT uses the
contemporary term interprofessional, which refers to when in-
dividuals “from two or more professions learn about, from and
with each other to enable effective collaboration and improve
health.”?”? However, in describing individual studies, authors of
this guideline use the terms that were used by the study authors.

Physical therapists contribute to the interprofessional man-
agement of older adults with hip fracture, including screen-
ing for, identifying, and participating in the management of
common co-occurring conditions. The GDT has character-
ized these activities as interprofessional management, and
notes that they include screening for medical conditions;
adverse events, including postoperative delirium, pain, skin
breakdown/ulcers, falls, and dislocation for patients with
hip replacement; and co-occurring risks within the scope of
physical therapy practice, such as fall risk.

The GDT selected highly prevalent conditions and critical
aspects of management based on standards of care and the
literature. The GDT uses the term clinicians in the recom-
mendations in this section to denote that a physical therapist
or a provider from another discipline (eg, nurse, physician,
occupational therapist) may perform the recommended ac-
tion. The use of physical therapist is to denote that the phys-
ical therapist, specifically, should/must perform the action
independent of (most likely in addition to) the actions of
team members from other disciplines.

As described in the Methods section of this document, the
GDT bases the level of evidence and strength of recommen-
dation on relevant recommendations from high-quality CPGs
in these areas. Where recommendations are based solely on
best practice or the opinion of the GDT, this is specified in the
text and by the “F” strength of recommendation designation.

Prevention and Identification of Delirium

The following recommendation is based on a high-quality
CPG from the National Institute for Health and Care Ex-
cellence.”® The CPG reported that moderate evidence was
found to support multicomponent nonpharmacological in-
tervention programs delivered by an interprofessional team
trained in management of delirium, including assessment of
people at risk for recent changes or fluctuations in behavior
and referral to a trained provider competent in diagnosing
delirium. The CPG indicated that strategies for preventing

delirium can include adequate pain management and facili-
tating movement through therapy and encouraging activities.

These behavior changes may present as cognitive changes
(worsened concentration, slow responses, confusion), per-
ceptual changes (visual or auditory hallucinations), reduced
mobility, restlessness, agitation, changes in appetite, sleep
disturbance, or changes in social behavior (lack of cooper-
ation with reasonable requests, withdrawal, or changes in
communication, mood, and/or attitude).'?®

Physical therapists should participate in multicom-

ponent nonpharmacological intervention programs

delivered by an interprofessional team (including
physicians, nurses, and possibly other health care profession-
als) for the entire hospitalization for at-risk older adults un-
dergoing surgery to prevent delirium.

Pain Assessment and Management

The following recommendation is based on a consensus rec-
ommendation from a high-quality CPG from the National
Institute for Health and Care Excellence.'

Physical therapists must assess hip fracture-related
pain at rest and during activity (eg, walking) and
implement strategies to minimize the patient’s pain
during the treatment session to optimize the patient’s mobil-
ity. Strategies may include appropriate timing of medication,
consultation with the interprofessional team, and psycholog-
ically informed physical therapy approaches for nonpharma-
cological pain management.

Prevention of Pressure Ulcers

The following recommendation is based on best practice and
a consensus recommendation from a high-quality CPG on
hip fracture management and best practice.’®

Clinicians must screen for risk of pressure ulcers. Risk
factors include significantly limited mobility, signifi-
cant loss of sensation, a previous or current pressure
ulcer, nutritional deficiency, the inability to reposition them-
selves, incontinence, and significant cognitive impairment.

Prevention of Falls

The following is based on strong recommendations from
high-quality CPGs from the AAOS'** and the Academy of
Geriatric Physical Therapy.'
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Physical therapists must assess and document pa-

tient risk factors for falls and contribute to inter-

professional management. Physical therapists
should use published recommendations from the Academy
of Geriatric Physical Therapy of the APTA to guide fall-risk
management in patients with hip fracture to assess and man-
age fall risk.

Secondary Fracture Prevention

Although diagnosis and management of osteoporosis is out-
side the scope of physical therapist practice, current health
care management of older adults with hip fracture often
includes multidisciplinary clinical systems such as fracture
liaison services that seek to identify and treat older adults
with osteoporosis.” Physical therapists are in a position to
contribute to such programs if they are available in their
health care setting.

Physical therapists should contribute to interpro-
fessional care to ensure that older adults with hip
fracture are appropriately evaluated and treated for
osteoporosis and risk of future fractures.

Determination and Communication of

Functional Assistance Requirements

Although it is consistent with the standard of care for phys-
ical therapists to support safe and optimal mobility of older
adults with hip fractures by determining and communicating
their functional status and needs, the GDT was unanimous in
wanting to highlight this role within interprofessional teams
by providing a recommendation. Therefore, the following
recommendation is based on best practice.

Physical therapists must provide guidance to the
interprofessional team and patients on assistive de-
vices and assistance level for transfers and ambula-
tion for patients with hip fracture.

Identification of Individual Goals
The following recommendation is based on best practice and
on a consensus recommendation from a high-quality CPG.%

Physical therapists must elicit individual goals for
recovery of function, which may include indepen-
dent basic mobility, achieving prior level of func-
tion, return to prefracture residence, and activities to support
long-term well-being. Goals should be reviewed and revised
throughout the continuum of care.

TRANSITION OF CARE FROM THE INPATIENT SETTING

Care transition refers to moving a patient between settings
and providers, and poor transitions are associated with poor
patient experience and outcomes.?! There was consensus on

the GDT to highlight this important opportunity to improve
care. The GDT identified a relevant consensus-based recom-
mendation in a high-quality CPG for people with stroke.>*!

Recommendation

Physical therapists should work collaboratively to

contribute to interprofessional assessment and

plan to ensure safe transfer from the hospital to the

community. The assessment should:

* Identify any ongoing needs of the person and his or her
family or caregiver

* Be documented and all needs recorded in the person’s tran-
sition-of-care plan, with a copy provided to the person with
hip fracture

Before transfer from the hospital to home or to a care setting,
physical therapists discuss and agree on a physical therapy
care plan with the person with hip fracture and his or her
family or caregiver (as appropriate) and provide this to all
relevant health care providers.

Before transfer of care from the hospital to home for people

with hip fracture:

« Establish that the patient has a safe and enabling home en-
vironment; for example, check that appropriate equipment
and adaptations have been provided and that caregivers are
supported to facilitate independence

» Undertake or arrange a home visit unless the patient’s abil-
ities and needs can be identified in other ways, for example,
by demonstrating independence in all self-care activities,
including meal preparation, while in the rehabilitation unit

On transfer of care from the hospital to the community, the

interprofessional team should provide information to all rel-

evant health care providers and the person with hip fracture.

This should include:

« Fracture type and surgical procedure

¢ A summary of rehabilitation progress and current goals

e Precautions and activity/exercise parameters (eg,
weight-bearing status, dislocation/exercise/range-of-mo-
tion restrictions and progression guidance)

 Diagnosis and health status (eg, relevant medical and phys-

ical therapy diagnoses)

Functional abilities (including communication and physi-

cal needs)

 Hip fracture-related pain assessment

* Care needs, including washing, dressing, help with going
to the toilet, and eating

* Psychological (cognitive and emotional) needs

* Medication needs (including the person’s ability to manage
prescribed medications and any support needed to do so)

* Social circumstances, including caregivers’ needs

» Understanding of the transfer decision
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e Management of risk, including the needs of vulnerable | After transfer of care from the hospital, people with continued

adults impairments and functional deficits after hip fracture (includ-
* Plans for follow-up, rehabilitation, and access to health and | ing people in nursing homes) should receive evaluation within
social care and voluntary sector services 72 hours by the facility or home care physical therapist.
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Interventions

STRUCTURED EXERCISE

In this CPG, structured exercise refers to skilled, carefully de-
signed exercise intervention targeting impairments, activity
limitations, and/or participation restrictions. Such interven-
tions include multiple components, such as progressive resis-
tance training, balance training, functional mobility training,
and weight-bearing exercises. The evidence for structured
exercise interventions comes from systematic reviews and
meta-analyses, in which relevant outcomes are reported as
continuous variables, combined and standardized, and re-
ported as the standardized mean difference (SMD) or effect
size (ES). As a rough guide for the magnitude of SMDs and
ESs, 0.2 is considered small, 0.5 is moderate, and 0.8 is large.*

Evidence

A high-quality meta-analysis was conducted to in-

vestigate the effects of structured exercise on mo-

bility after hip fracture.®® This study included 13
clinical trials deemed of acceptable quality, with 1903 partic-
ipants and overlapping combinations of high-intensity pro-
gressive resistance, balance, weight-bearing, and functional
mobility training. The SMD for effects on mobility was 0.35
(95% CI: 0.12, 0.58). This study found that structured exer-
cise programs provide small, clinically significant improve-
ment in mobility. Univariate metaregression was used to
explore the effects of trial-level variables and to report the
effect of a 1-unit change in each variable on the SMD. Struc-
tured exercise programs with progressive resistance were
more effective than those without (change in SMD, 0.58;
95% CI: 0.17, 0.98), and exercise provided in the hospital
alone was less effective than exercises that were provided
across settings. The effect for interventions provided outside
the hospital setting was described as change in SMD (0.50;
95% CI: 0.08, 0.93). Diong et al® provided the following
summary of study characteristics.

“The mean (SD) dose of intervention across trials was
37 (31) hours, average follow-up time period was 12 (6)
weeks, and average participant age was 80 (2) years. The
trials examined overlapping combinations of structured
exercise interventions: 5 trials examined high intensity
exercise (3 trials high intensity progressive resistance, 2
trials high intensity physiotherapy), 4 trials examined
home-based exercise (3 trials home-based, 1 trial home-
based resistance), 5 trials examined weight-bearing exer-
cise (3 trials weight-bearing, 1 trial early weight-bearing,
1 trial high intensity weight-bearing), 2 trials focused on

resistance exercise (1 trial progressive resistance, 1 trial
prolonged resistance), and 3 trials examined a combina-
tion of interventions (1 trial resistance or aerobic, 1 trial
nutrition and resistance or resistance only, 1 trial exercise
and motivation or exercise only). Interventions were su-
pervised in 10 trials, contained a balance component in 7
trials, and contained a progressive resistance component
in 6 trials. Interventions in 5 trials were delivered to par-
ticipants only in hospital while interventions in 9 trials
were delivered to participants in other settings (mixed
hospital and community, or only community).”

A second systematic review by Auais et al'* investi-
I gated the effect of extended structured exercise pro-
vided beyond discharge from usual care (started
approximately 1 to 9 months after hip fracture surgery) on
physical function outcomes. There was significant overlap
between the reviews of Auais et al* and Diong et al,* such
that all except 3 of the studies in the review by Auais et al**
were included in the review by Diong et al.® Significant,
small to moderate ESs were found for knee extension strength
of the affected side (ES, 0.47; 95% CI: 0.27, 0.66) and unaf-
fected side (ES, 0.45; 95% CI: 0.16, 0.74), balance (ES, 0.32;
95% CI: 0.15, 0.49), physical performance-based tests (ES,
0.53; 95% CI: 0.27, 0.78), the TUG test (ES, 0.83; 95% CI:
0.28, 1.4), and fast gait speed (ES, 0.42; 95% CI: 0.11, 0.73).
Differences were not found for normal gait speed, the 6MWT,
ADL and instrumental ADL, and the physical functioning
subscale of the SF-36. Community-based programs had larg-
er ESs compared with home-based programs. A summary of
program characteristics is provided in TABLE 5.

Balance Training
Lee et al'™ conducted a systematic review and me-
I ta-analysis of balance training after hip fracture
and included 8 trials (n = 752). There was substan-
tial overlap between the studies included in the review by
Diong et al®® (described above) and this review; however,
there were some differences. Whereas Diong et al®® did not
find a statistically significant effect of including a balance
component, Lee et al'™ found significant effects across do-
mains of function. The estimates of effect for the 2 studies are
provided in TABLE 6. Smaller ESs found in the review by Diong
et al% could be explained by the comparative approach, in
which the authors compared trials of balance interventions
with trials of other structured exercise interventions. Recent
meta-analyses by Chen et al** and Wu et al>” had substantial
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overlap with the review by Lee et al.'™ Effect sizes were all
consistent with those provided by Lee et al," and although
there was variation in point estimates, ESs were in the mod-
erate-to-large range.

Progressive Resistance Training
Lee et al'” conducted a systematic review and me-
I ta-analysis of progressive lower extremity resistance
training compared to control or standard care after
hip fracture surgery that included 8 randomized controlled
trials (RCTs) (n = 587), with follow-up duration ranging from
3 months to 1year. There was overlap in only 3 trials between
the reviews by Diong et al®® and Lee et al.'”” Compared to con-
trol/standard care, progressive resistance training significantly
improved older adults’ physical function (SMD, 0.41; 95% CI:
0.24, 0.58), mobility based on any gait measure such as gait
speed (SMD, 0.50; 95% CI: 0.30, 0.70), ADL (eg, Nottingham
Extended Activities of Daily Living Scale, FIM, Katz Index of
Independence in Activities of Daily Living) (SMD, 0.24; 95%
CI: 0.04, 0.44), balance (SMD, 0.55; 95% CI: 0.31, 0.80), low-
er-limb strength or power (SMD, 0.42; 95% CI: 0.10, 0.74,),
and physical performance measures (SMD, 0.84; 95% CI:
0.20, 1.48). However, self-reported physical function did not
differ significantly between approaches (SMD, 0.45; 95% CI:
-0.06, 0.96). The ESs for progressive resistive exercise in the
review by Lee et al' are similar to those of the reviews by Di-
ong et al® and Auais et al** and can be seen in TABLE 6.

Kronborg et al'® investigated the addition of daily

progressive resistance training for knee extension

of the fractured limb (using a 10-RM design with
weight loads adjusted on a set-to-set basis) during the acute
inpatient stay for 90 older adults with hip fracture. The out-
comes were measured at discharge from the inpatient hospi-
tal or at follow-up 10 days after surgery. Though the
intervention group had 8% more improvement than the con-
trol group, the difference was not significant (95% CI: -2.3%,
18.4%). The authors posed the question of whether the ex-
tremely short duration of intervention (5 days) and outcome
follow-up measurement (10 days) limited their ability to de-
tect a larger difference.

Stasi et al**7 investigated intensive hip abductor
II training, beginning 4 weeks after surgery, com-

pared to usual physical therapy, which included
low-intensity, slow progression of strength training, in an
RCT of 96 patients with hip fracture. No baseline data were
reported, but the authors found significantly better strength
and function in the intervention group compared to the con-
trol group at the completion of the program. At 6-month
follow-up, abductor isometric strength was 37.0% greater
and the abductor ratio was 7.1% higher in the intervention
group compared to the control group. Similarly, the interven-

tion group was 45.9% faster during the TUG test and
achieved an 11.2% higher lower extremity function score.

Treadmill Training
van Ooijen et al?®® investigated conventional tread-
II mill training, adaptability treadmill training, and
usual physical therapy among older adults with re-
cent hip fracture in an inpatient rehabilitation setting.
Adaptability treadmill training consisted of virtual projection
of objects on the treadmill in the path of the individual. Ex-
ercises entailed “visually guided stepping to a sequence of
regularly or irregularly spaced stepping targets” with or with-
out obstacle avoidance and speed changes. Usual physical
therapy, conventional treadmill training, and adaptability
treadmill training groups received a total of 30 visits. The
usual physical therapy group received 30 sessions that in-
cluded strength, balance, and mobility training. The conven-
tional treadmill training group received 15 usual physical
therapy sessions and 15 conventional treadmill training ses-
sions. The adaptability treadmill training group received 15
conventional treadmill training sessions and 15 adaptability
treadmill training sessions. Among 13 outcomes and 3 mea-
surement time points, differences between groups were
found, favoring both treadmill training groups for 2 out-
comes: (1) an observation-based walking rating at comple-
tion of the intervention (6 weeks) and at 4-week follow-up,
and (2) dual-task walking at 6 weeks.

Oh et al**® conducted an RCT comparing the addi-
II tion of 20 minutes of antigravity treadmill training
to 30 minutes of “standard physical therapy” among
patients with hip fracture and sarcopenia, and found improved
walking ability and balance at 3 weeks and at 3 and 6 months.

HOME-BASED EXERCISE

Home-based exercise, as defined in the studies included and
reviewed hereafter, included any type of exercise performed
in the home. It was not specific to skilled physical therapist-
led exercise. Supervised sessions were conducted by physical
therapists or exercise trainers, and varied in number from 2
to 56 sessions for a duration of 10 to 52 weeks. Trials started
as early as 2 months after fracture and as late as 9.5 months
after fracture.

Kuijlaars et al'®” conducted a systematic review and
meta-analysis of 6 trials (n = 602) investigating
home-based exercise compared to usual care or
control, and found limited evidence for short-term (less than
4 months) and long-term (greater than 4 months) effects on
physical performance measures; short-term effects on bal-
ance, endurance, and mobility; and long-term effects on gait.
They found conflicting evidence for strength, long-term bal-
ance, short-term gait (comfortable), long-term self-reported
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ADL, and long-term mobility, and concluded that for most
outcomes, there was no evidence for home-based exercise
after hip fracture. Results from post hoc analysis by Auais et
al* also found no significant effect for the majority of out-
comes and smaller ESs for home-based than for communi-
ty-based exercise in their systematic review. In contrast, Wu
et al* conducted a systematic review and meta-analysis of
home-based rehabilitation for older adults with hip fracture
and found statistically and clinically significant differences
compared to usual care for several outcomes (TABLE 7).

These analyses are confounded by several important factors.
First and foremost, the difference between the intervention
and “usual” or “standard” care was not evident: usual care var-
ies and may be more similar to the intervention than anticipat-
ed. For example, in a study of the Geriatric Interdisciplinary
Home Rehabilitation program,’*!*° the usual-care group re-
ceived multidisciplinary rehabilitation that included home re-
habilitation, making it unclear what the essential differences
were between intervention and control conditions. Therefore,
the percent of patients in each group receiving all types of re-
lated care and the number of visits should be documented and
reported. Second, the conceptual bases for the interventions
are different across studies included in these systematic re-
views. Several studies were designed to assess the impact of
early discharge home from inpatient care compared to contin-
ued rehabilitation in inpatient settings, whereas other studies
focused on extended services after usual discharge. In the case
of early discharge home with rehabilitation services, findings
of no difference in outcomes may be a more favorable outcome
than in the case of extended services. Related to this issue are
the substantial differences in the timing of intervention and its
relationship to usual care. Studies occurring immediately after
discharge from an inpatient setting will be far more likely to
include active, multidisciplinary rehabilitation and home ex-
ercise instruction in the usual- or standard-care group. Lack of
clarity in differences between home-based rehabilitation and
home exercise instruction and between skilled rehabilitation
and training provided by alternative providers was also evi-
dent in the trials and systematic reviews in this area. Finally,
there was significant variation in the interpretation of various
concepts related to functioning (eg, mobility, ADL) such that,
for example, relevant outcomes were omitted from analysis in
the review by Wu et al,* and relevant studies were omitted
from the Kuijlaars et al 7 review. Although these reviews were
conducted using acceptable systematic review methods, the
questions were not specific enough (as formulated) to yield
useful answers. These issues are addressed below in the Gaps
in Knowledge section.

SUMMARY OF EXERCISE PARAMETERS
Functional mobility training was described as changing and
maintaining body position/transfers and ambulation using

a range of approaches. For progressive resistive and balance
training and weight-bearing exercise that provided adequate
description of exercise parameters, these characteristics are
summarized in APPENDIX J (available at www.jospt.org).

Evidence Synthesis

The results of the Diong et al®® meta-analysis indicate that
structured, multimodal exercise intervention provides clin-
ically significant, small to moderate effects on mobility. The
results of the review by Auais et al* were consistent with
those of Diong et al,® with larger ESs and an especially large
effect for the TUG test, a measure with indication of mobil-
ity and fall risk. Further systematic reviews by Lee et al'™!™
specific to exercise type (balance, progressive strength train-
ing) also found significant treatment effects. An important
issue considered in this recommendation is additional po-
tential benefits through prevention of subsequent falls and
fractures. The combined impact of the incremental improve-
ments across domains of outcome supports a preponderance
of benefit for these interventions, making the GDT interpret
that the magnitude of effect on the individuals is larger than
what was found in the review by Diong et al.% Therefore, the
recommendation for structured exercise is strong, based on
level I evidence. The findings in 2 systematic reviews that
ESs were small or not statistically significant for home-based
exercise were weighed against analyses specific to an exercise
component, and given the concerns about confounding by
timing, exercise intensity, and sample characteristics in the
home-based setting and the possibility of creating disparities
in health services, the GDT determined that further research
would be needed to exclude older adults in the home from the
recommendation. These studies did not investigate different
exercise doses/parameters; therefore, specific dosing recom-
mendations could not be provided. However, for studies that
provided adequate description of exercise parameters, these
characteristics were summarized in APPENDIX J to provide
therapists with information to support decision making on
exercise type and dose. Conceptual confusion, lack of clari-
ty regarding comparison interventions, and wide variation
in timing precluded the use of evidence from systematic re-
views of home-based rehabilitation and exercise. Therefore,
no recommendation was provided specific to home-based
rehabilitation. There was insufficient evidence to support a
recommendation related to treadmill training.

Gaps in Knowledge

In studies of interventions for older adults with hip fracture,
new interventions are often compared to “usual” or “stan-
dard” therapy. Researchers must specify the components of
the intervention and the dose, including frequency, intensity,
time, and type, for both groups. For multidisciplinary and/
or interprofessional interventions, researchers must report
the percent receiving visits and the number of visits for both
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groups. Researchers should clarify the intent of the trial rel-
ative to (1) replacing existing services with new services, (2)
extending/adding services, (3) distinguishing between skilled
rehabilitation and training provided by alternative providers,
and (4) distinguishing between providing rehabilitation and
home program instruction. Researchers should also report
when the intervention occurs relative to hip fracture.

Recommendation
Physical therapists must provide structured exer-
cise, including progressive high-intensity resistive
strength, balance, weight-bearing, and functional
mobility training, to older adults after hip fracture.

STRUCTURED EXERCISE FOR OLDER ADULTS WITH
COGNITIVE IMPAIRMENT

A systematic review by Allen et al” compared the

III evidence of rehabilitation interventions on func-

tion, ambulation, discharge location, and incidence
of falls in participants with mild to moderate dementia and
in those without cognitive impairment who sustained a hip
fracture. Thirteen articles reporting on secondary analyses of
outcomes for individuals with versus without cognitive im-
pairment met the inclusion criteria. This review of observa-
tional data came from 5 RCTs and 8 cohort studies and was
classified as level I1I evidence. The studies took place in early
postoperative inpatient settings. The participants, interven-
tions, and outcomes were so diverse that a meta-analysis
could not be completed. The physical therapy portion of the
interventions consisted of strength training, range-of-motion
training, gait and transfer training, and participation in self-
care activities. For the outcome of function, 8 studies were
included, and the FIM and Barthel index were the most com-
monly reported measures. There was no effect of cognition
on functional recovery. Older adults with cognitive impair-
ment were as likely as those without to return to their prior
living situation. There were 5 studies that used ambulation
as the outcome, and there were 5 different measures of am-
bulation. Across the studies, participants with mild to mod-
erate dementia made similar gains in ambulation compared
to those without cognitive impairment.

Two systematic reviews*”?* and a recent review up-
III date*** attempted to address the effectiveness of in-

terventions for people with cognitive impairment
who sustained a hip fracture. Chu et al*’ targeted communi-
ty-based intervention and Smith et al**#2* targeted “enhanced
rehabilitation.” There was overlap in the studies included, but
the findings were similar in that no studies directly addressed
the question. Outcomes were not the same across studies and
covered a wide range of constructs. There were statistically
significant improvements in mobility and ADL for patients
with cognitive impairment who had been randomized to the

intervention versus those who had not in the 2 studies that
measured these outcomes, and evidence of shorter hospital
length of stay and higher likelihood of returning home in the
short term (3 months). However, the evidence was deemed low
or very low quality due to risk of bias.

Evidence Synthesis and Rationale

Persons with mild to moderate dementia who received re-
habilitation show similar relative gains in function to pa-
tients without dementia. Although this recommendation
is based on indirect, low-level evidence, the strength of the
recommendation was raised due to lack of evidence for not
providing similar care and a preponderance of benefits of
interventions combined with potential substantial harms
from not providing similar intervention care. Therefore, the
recommendation for structured exercise is moderate, based
on level III evidence.

Gaps in Knowledge

More research is required to determine the magnitude of the
effect of physical therapy in patients with dementia following
hip fracture across all settings. In particular, investigation is
needed on the impact of physical therapy structured exercise
interventions in residential care settings, where prevalence
of cognitive impairment is high and individuals may have
capacity to improve mobility.

Recommendation
Clinicians should provide physical therapy/rehabil-
itation to patients with mild to moderate dementia,
using similar interventions and prescriptions as for
those without dementia.

EARLY POSTOPERATIVE PERIOD/INPATIENT SETTING
Interprofessional Rehabilitation Programs
Evidence

Bachmann et al'é conducted a systematic review of

I 17 studies (n = 4780) of multidisciplinary rehabili-

tation designed for older adults, including “multi-
dimensional geriatric assessment, assignment to therapy, and
intervention team meetings for goal setting.”’® This included
“general geriatric care” for older adults with a range of con-
ditions, and “orthogeriatric care” that was specific to older
adults with hip fractures, and was compared to standard in-
patient care. They found benefits at time of discharge, includ-
ing lower mortality (relative risk [RR] = 0.72; 95% CI: 0.55,
0.95) and admission to nursing home (RR = 0.64; 95% CI:
0.51, 0.81) and better physical function (odds ratio [OR] =
1.75; 95% CI: 1.31, 2.35). At 3- to 12-month follow-up, the RR
for mortality was 0.87 (95% CI: 0.77, 0.97) and for nursing
home admission was 0.84: (95% CI: 0.72, 0.99), and the OR
for physical function was 1.36 (95% CI: 1.07, 1.71). Consider-
ing only the 9 studies of orthogeriatric rehabilitation for older
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adults with hip fracture, at discharge the OR for functional
improvement was 2.33 (95% CI: 1.62, 3.34), the RR for ad-
mission to a nursing home was 0.72 (95% CI: 0.56, 0.91),
and the RR for mortality was 0.66 (95% CI: 0.42, 1.04); at
3- to 12-month follow-up, the OR for functional improve-
ment was 1.79 (95% CI: 1.24, 2.60), the RR for nursing
home admission was 0.79 (95% CI: 0.61, 1.02), and the RR
for mortality was 0.77 (95% CI: 0.61, 0.96). Lin et al'®° fo-
cused on “comprehensive geriatric care” in their 2020 me-
ta-analysis of randomized trials. There was overlap between
the reviews by Bachmann et al'® and Lin et al,'®® and the
findings were consistent for mortality and functional out-
comes. Lin et al**° found that comprehensive geriatric care
resulted in decreased overall mortality (OR = 0.71; 95% CI:
0.53, 0.95) and increased function (SMD for ADL, 0.29;
95% CI: 0.12, 0.47).

One high-quality CPG recommended multidisci-
I plinary management, based on a systematic review
and economic evaluation.'?

Crotty et al®® investigated extending in-hospital
I comprehensive geriatric care, including physical
therapy services, to patients with hip fracture re-
turning to nursing care facilities in a large RCT. The combi-
nation of physical therapy and other services encompassed a
total of 13 hours. At 4 weeks, the intervention group had bet-
ter mobility than the usual-care group, though the ES was
small. Additional outcomes and time points were limited by
losses to follow-up and poor proxy-reporting validity. It is
unclear how this intervention would translate to settings
where multidisciplinary care is provided in nursing facilities,
such as in the United States.

The Trondheim Hip Fracture Trial**2?**2*7 com-
II pared comprehensive geriatric care to usual ortho-

paedic care in the preoperative and early
postoperative period and included 397 Norwegian patients
with new hip fracture who had been living in the community
and who were able to walk prior to the fracture. The inter-
vention included enhanced interprofessional communication
and services, including team meetings, goal setting, and col-
laboration. Orthopaedic care included care provided by dif-
ferent disciplines. Both groups received physical therapy
tailored to patient needs. The comprehensive geriatric care
program included a physical therapist and nurse “mobiliza-
tion plan” from the first postoperative day and progressed
thereafter each day. Physical therapists placed specific focus
on patients who did not progress as expected, considering
their prefracture functional status and type of surgery. Mobi-
lization and physical therapy approaches were not described
in the orthopaedic care program. Gait speed and symmetry
and self-reported mobility at 4- and 12-month follow-ups

were significantly more improved for the comprehensive
geriatric care group than for the usual orthopaedic care
group.?” Taraldsen et al** reported on physical activity on
the fourth postoperative day for 317 patients who used accel-
erometers. Patients participating in the comprehensive geri-
atric care program had better lower-limb function (evaluated
with the SPPB) and more upright time (mean, 57.6 versus
45.1 minutes; P = .016), but there was no difference in the
level of assistance needed for ambulation (evaluated using
the CAS) compared to the orthopaedic care group. In a small-
er sample of patients who used the activity monitors at 4 (n
=283) and 12 (n = 253) months, the intervention group had
approximately 35 and 28 minutes more upright time at 4 and
12 months, respectively, than the usual orthopaedic care
group.**

A lower-quality systematic review of coordinated
II multidisciplinary inpatient rehabilitation compared

to usual orthopaedic care conducted by Halbert et
al* included 11 studies published between 1986 and 2005,
with a total of 1949 patients. The majority of studies included
in the systematic review described early mobilization/ambula-
tion and physical therapy as part of their program. They re-
ported a lower risk of a “poor outcome,” defined as dying or
admission to a nursing home at discharge (risk ratio = 0.84;
95% CI: 0.73, 0.96), and a potentially higher likelihood of re-
turn home (risk ratio = 1.07; 95% CI: 1.00, 1.15).

Lockwood et al*®* conducted an RCT (n = 77) com-
II paring the addition of predischarge home visits to

assess mobility, self-care, and household safety
during observation of task performance in the home environ-
ment, using the Home Falls and Accidents Screening Tool to
assess inpatients with hip fracture. Occupational therapists
provided education, advice, and recommendations on equip-
ment, home adaptations, and community support services.
Patients in the intervention group experienced fewer 30-day
readmissions (intervention, n = 1; control, n = 10; OR = 12.9;
95% CI: 1.5, 99.2). The most common reasons for readmis-
sion were falls and functional decline.

Stenvall et al*** conducted a secondary analysis of
III data from an RCT of comprehensive geriatric care

with early transfers and ambulation for people with
hip fracture (a subgroup with dementia, n = 64). The multi-
disciplinary, multicomponent intervention included daily
functional mobility training and was compared to usual care.
At 4 months, with follow-up data for 56 patients, there were
no differences between the 2 groups on several physical func-
tion measures. However, 80% of the intervention group,
compared to 7% of the control group, had regained their in-
dependent walking ability (P =.005). At 12 months (n = 45),
53% in the intervention group had regained the ADL perfor-
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mance level they had before the fracture, compared to 21%
in the control group (P = .027).

Scheffers-Barnhoorn et al**¢ conducted a cluster
III RCT in inpatient rehabilitation units in the Neth-

erlands to assess the impact of a multicomponent
cognitive behavioral intervention, integrated by physical
therapists into treatment after surgery for hip fracture, on
falls self-efficacy. No differences were found between groups
in physical performance, falls efficacy, or self-reported ac-
tivity restriction. However, the study was underpowered
and raised questions about the natural history and mecha-
nisms of action of fear of falling in older adults with hip
fracture.

Evidence Synthesis and Rationale

Strong evidence from systematic reviews comparing health
care delivery models was found for better outcomes with mul-
tidisciplinary management, including orthopaedic and geri-
atric specialist care, multidimensional geriatric assessment,
assignment to therapy, and intervention team meetings for
goal setting. Components of successful programs included a
focus on “early mobilization.” Therefore, the recommenda-
tion is strong, based on level I evidence.

Gaps in Knowledge

Research is needed to better describe the specific components
of the programs, including usual care, to better understand
the impact of intensity, frequency, and duration of programs.

Recommendation
Older adults with hip fracture should be treated in
a multidisciplinary orthogeriatric program that in-
cludes physical therapy and early mobilization.

FREQUENCY OF PHYSICAL THERAPY
Evidence

Lauridsen et al'”? evaluated the effect of “intensive”
(2 h/d, 3 d/wk) versus standard (15-30 minutes

each weekday) physical therapy in 88 participants
who were transferred to an inpatient rehabilitation setting
within 3 weeks after surgery. Although they found no differ-
ence in functional outcomes between the 2 groups, those who
adhered to their physical therapy program experienced better
outcomes (90% were able to walk with 1 or 2 “walking sticks”
at discharge, compared to 35% of those who did not complete
their program). However, 24/44 failed to complete the pro-
gram in the “intensive” group, compared to 13/44 in the stan-
dard group (RR = 1.85; 95% CI: 1.09, 3.14). Two hours of
physical therapy in a day (possibly in 1 session) on 3 weekdays
seem to exceed the capacity of many patients at this time
point after hip fracture surgery, and therefore cannot be
recommended.

Bischoff-Ferrari et al** randomized patients with
hip fracture into 4 groups to investigate vitamin D

dose (800 and 2000 units) and 30 minutes of ad-
ditional physical therapy instruction per day in a home ex-
ercise program during acute hospitalization, compared to
standard physical therapy (30 minutes per day when in the
acute hospital), in 173 patients. Patients in the additional
physical therapy group were provided with a home exercise
instruction sheet and instructed to perform exercises for 30
minutes per day. They found that additional instruction re-
duced the rate of falls by 25% (95% CI: 1%, 44%) in adjust-
ed analysis within the 1-year follow-up. There was also a
tendency toward fewer fall-related injuries (47%; 95% CI:
-20%, 77%). More recently, Renerts et al?** reported on
HRQoL for the same study and found no benefit of addi-
tional exercise instruction, while Stemmle et al,**® although
underpowered for these secondary outcomes, reported on
strength and the TUG test of mobility. They found more
improvement in the TUG test for the group with 800 units
of vitamin D and additional exercise instruction compared
to vitamin D alone, but no difference for additional exercise
instruction between the groups who received 2000 and 800
units of vitamin D.

The study by Kimmel et al® evaluated the effects
of more frequent acute hospital physical therapy in

92 patients with hip fractures. Patients were ran-
domized to frequent physical therapy (3 times daily; inter-
vention group) or usual-care physical therapy (daily; control
group) for 1 week during acute hospitalization. Although
there was no difference in the primary functional measure
between groups at postoperative day 5, the more frequent
physical therapy group had shorter combined inpatient
length of stay (acute plus postacute) and, importantly,
reached functional discharge criteria a median of 11 days ear-
lier than the control group.

Evidence Synthesis and Rationale

Level II evidence from RCTs of moderate quality indicate
that daily physical therapy is better tolerated than longer, less
frequent physical therapy sessions. Only 1 study'™ addressed
intensity of physical therapy in the postacute inpatient setting.

Gaps in Knowledge

Additional research is needed to understand the optimal
frequency and intensity of physical therapy in the postacute
inpatient setting.

Recommendation
Patients should be offered high-frequency (daily)
B in-hospital physical therapy following surgery for a
hip fracture, with duration as tolerated, including
instruction in a home program.
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EARLY ASSISTED TRANSFERS AND AMBULATION
Evidence
One high-quality CPG from the National Institute
for Health and Care Excellence in the United King-
dom'? recommended “mobilization” on the day
after surgery and at least once a day, based on a systematic
review demonstrating improved transfers and ambulation
distance within 7 days. It was also noted that “early resto-
ration of mobility after surgery for hip fracture has been sug-

gested as an essential part of high-quality care since the early
1980819

Oldmeadow et al*°® assessed the effects of early as-
sisted ambulation (the first walk on postoperative

day 1 or 2) compared to delayed assisted ambula-
tion (allowed to transfer to a chair, but the first walk occurred
on postoperative day 3 or 4) after surgery among 60 partici-
pants (2 groups of 30) in an acute hospital setting. Ten par-
ticipants in the early ambulation group failed to start walking
until after 48 hours. At 1 week after surgery, the early ambu-
lation group required less assistance for transfers and ambu-
lation, and walked farther. The early ambulation group had
a higher likelihood of discharge to home (26.3%) than the
delayed ambulation group (2.4%). The delayed ambulation
group was also more likely to require “high-level care” (56%
compared to 36.8%).

Evidence Synthesis and Rationale

Although there is limited evidence from RCTs to support ear-
ly assisted transfers and ambulation (also called “mobiliza-
tion”), it is an essential component of best practice for older
adults with hip fracture. Clinical trials with serious limita-
tions reviewed in the National Institute for Health and Care
Excellence CPG"? and including the study by Oldmeadow
et al*°® measured outcomes at 7 days after surgery up to dis-
charge from the acute-care hospital. However, performing
further RCTs specifically evaluating the effect of early versus
delayed ambulation after hip fracture surgery is not consid-
ered ethically sound, due to the negative association with
immobilization following hip fracture. Therefore, based on
level II evidence, a relevant high-quality CPG, and a prepon-
derance of benefit, the GDT provides a strong recommenda-
tion for assisted transfer out of bed and ambulation as soon
as possible after hip fracture surgery, unless contraindicated
for medical or surgical reasons.

Recommendation
Clinicians must provide assisted transfer out of bed
and ambulation as soon as possible after hip frac-
ture surgery and at least daily thereafter, unless
contraindicated for medical or surgical reasons.

AEROBIC EXERCISE ADDED TO STRUCTURED EXERCISE
Evidence

Mendelsohn et al*! investigated a 4-week arm er-
gometer aerobic program in addition to standard

physical therapy conducted in the inpatient
postacute setting. This small RCT (n = 20) found no adverse
events reported, and there was very high adherence to the
program (97%). The training group demonstrated signifi-
cantly better cardiorespiratory fitness as measured by peak
oxygen consumption, as well as better results for the TUG
test and Berg balance scale, at the completion of the 4-week
program compared to standard physical therapy alone. The
participants performed upper-body cycle ergometry for 20
minutes a session, 3 times per week, for 4 weeks. The inten-
sity was 65% of maximum oxygen consumption (peak VO,).
Average workloads ranged from 11 to 45 W. Peak VO, was
determined by indirect calorimetry during an incremental
exercise test on a custom-built arm crank ergometer. The ca-
dence was 60 revolutions per minute and the work rate was
increased every minute until volitional fatigue.

Evidence Synthesis and Rationale

This small clinical trial provides preliminary evidence of
safety and efficacy of upper-body aerobic training in the in-
patient postacute period/setting. Aerobic fitness has a wide
range of physical and mental health benefits and supports
functional activities and participation, and therefore a weak
recommendation below is made, based on level II evidence
and a preponderance of benefits.

Gaps in Knowledge

A larger clinical trial is warranted to address remaining un-
certainty due to small sample size, which should include lon-
ger-term follow-up.

Recommendation
Physical therapists may provide upper-body aerobic
training in addition to progressive resistive, bal-
ance, and mobility training in the early postacute
period/inpatient setting for older adults after hip fracture.

UPPER-BODY YOGA
Evidence
One RCT* investigated the effect of upper-body
yoga compared to breathing exercises in 89 patients
for the first 4 weeks after surgery for hip fracture on
spirometer-based forced breathing capacity and peak cough
capacity and physical function. The intervention, which com-
bined upper-body movement with breathing exercises, was

associated with small, statistically significant improvements
in each outcome.
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Gaps in Knowledge
Further research is needed to increase confidence in the ac-
curacy and magnitude of benefit.

ELECTRICAL STIMULATION FOR QUADRICEPS
STRENGTHENING
Evidence
Lamb et al'™ included 24 women (1 week after sur-
gery for hip fracture) in an RCT of electrical stimula-
tion of the quadriceps muscle (3 h/d for 6 weeks).
The stimulation parameters were the minimum required to see
avisible contraction of the muscle. The placebo group received
a strong stimulus but negligible muscle activation. At 7 weeks,
there were no differences between groups, but at 13 weeks, 75%
of the intervention group recovered to their prior level of indoor
mobility, while only 25% recovered in the placebo group.

Braid et al*® included 26 patients (10 days after
fracture) in an RCT in which electrical stimulation

was given for 18 minutes, 5 days per week as an
inpatient and twice weekly once discharged (median, 10 ses-
sions) for 6 weeks. The control group received usual physical
therapy. Stimulation intensity increased every session, ac-
cording to the participant’s tolerance, to achieve maximal
quadriceps contraction without causing discomfort locally.
No between-group difference in the change of leg extensor
power or any other outcome measure was found. Only 3
(20%) participants in the electrical stimulation group toler-
ated sufficient current intensity to produce repetitive knee
extension, while 11 (73%) sustained palpable or visible con-
traction with no leg movement.

Evidence Synthesis and Rationale

The 2 studies had conflicting findings and had different ap-
proaches. Braid et al** found no effect but also had a much
smaller dose of intervention than did the study by Lamb et
al.”’® Lamb et al'® provided some evidence that electrical
stimulation improved mobility and that the effect persisted,
even increased, after the end of the 6-week regimen. How-
ever, 3 hours of electrical stimulation per day is likely not
feasible for patients to receive or for providers to deliver. Poor
tolerance of electrical stimulation was found by Braid et al,*
but not by Lamb et al.””° It is possible that the difference in
the findings of the 2 trials mainly reflects differences in the
stimulation regimens.?* Therefore, the recommendation is
weak, based on level II evidence.

Braid et al** found no evidence of an effect (compared with no
stimulation) but also noted poor tolerance of electrical stim-
ulation. In contrast, Lamb et al'”® found a greater recovery
of prefracture mobility for electrical stimulation (compared
with placebo stimulation), which was fairly well tolerated by
the trial participants.

Gaps in Knowledge

Contradiction in the findings between the studies by Braid et
al** and Lamb et al' calls for studies to investigate the opti-
mal parameters to improve tolerance of stimulation. As the
studies by Lamb et al'”® and Braid et al*® are underpowered,
future studies should include more participants. Further,
studies should have a follow-up period of 6 months or more
to determine long-term effects.

Recommendation
Physical therapists may use electrical stimulation
for quadriceps strengthening if other approaches
have not been effective.

ELECTRICAL STIMULATION FOR PAIN MANAGEMENT
Evidence
Abou-Setta et al”> conducted a systematic review of
preoperative pain management approaches, includ-
ing transcutaneous electrical nerve stimulation
(TENS). Although TENS was found to be safe and statistical-

ly significant reductions in pain were shown, evidence was
limited by a high risk of bias.

A study by Gorodetskyi et al*® included patients
who were cognitively intact and had a trochanteric

hip fracture, randomized to either physical therapy
plus TENS or physical therapy plus sham TENS. They found
a statistically and clinically significant reduction in pain and
favorable results for pain interference during walking and hip
flexion at 10 days after surgery in the intervention group. The
stimulation device measured the impedance of the tissue and
provided variable voltage to maintain constant current; the
intensity was set to produce a comfortable sensation for a
daily duration of 20 to 30 minutes. Electrode placement was
just above the primary surgical incision, the buttock area pos-
terior to the hip, and the anterior superior iliac spine. Simi-
larly, Elboim-Gabyzon et al”* conducted a small RCT (n = 41)
in 1 hospital of TENS compared to sham in addition to usual
care for the first 5 days after surgery for hip fracture. They
found significantly larger reduction in pain while walking
and improvement in functional ambulation scores and walk-
ing distance on day 5 compared to day 2. The mean + SD
magnitude of reduction in pain (0-to-10-point scale) for the
intervention and sham groups was 2.55 + 1.37 versus 1.06 *
1.11, respectively.

Evidence Synthesis and Rationale

Evidence supports the safety of TENS and a potentially clin-
ically meaningful reduction in pain during movement in the
early postoperative period. The risk of bias in the studies is
somewhat balanced by consistency in results, which showed
a statistically significant decrease in pain, improved walking,
and no evidence of harms.
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Gaps in Knowledge

The recommendation is weak, based on level II evidence.
Larger-scale testing is needed to further investigate the
potential benefits of TENS on length of hospital stay and
mobility. Future studies should include older adults with
all types of hip fracture and a follow-up period of 3 months
or more.

Recommendation
Physical therapists may use electrical stimulation
for pain if it is not sufficiently managed with usual
strategies.

POSTACUTE PERIOD: HOME CARE AND
COMMUNITY SETTINGS
Extended Exercise
Evidence

Auais et al™* conducted a systematic review to ex-

I amine extended exercise rehabilitation beyond

discharge from usual care in older adults after hip
fracture. The studies used community- or home-based pro-
grams. Only RCTs published from 1997 to 2012 with phys-
ical function outcome measures were included. A total of 11
trials (1107 participants) were included in the final analysis,
of which 7 studies were conducted in the home setting. The
home-based studies started the intervention as early as 22
days post fracture and up to 7 months post fracture. Exer-
cise dose ranged from 3 to 56 sessions over a period of 1 to
12 months. The interventions described were weight-bear-
ing exercises, including step-ups, progressive resistive exer-
cises, aerobic training, functional training, and balance
activities. Significant, small to moderate ESs were found for
knee extension strength (affected side, 0.47; 95% CI: 0.27,
0.66; unaffected side, 0.45; 95% CI: 0.16, 0.74), balance
(0.32; 95% CI: 0.15, 0.49), physical performance-based
tests (0.53; 95% CI: 0.27, 0.78), the TUG test (0.83; 95%
CI: 0.28, 1.4, and fast gait speed (0.42; 95% CI: 0.11, 0.73).
No significant differences were found for normal gait speed,
the 6MWT, ADL and instrumental ADL, and the PF-10 of
the SF-36. In subgroup analyses, community-based pro-
grams demonstrated larger ESs compared with home-based
programs (TABLE 8).

Turunen et al*®® investigated the addition of a

12-month home-based program to standard care,

consisting of assessing and addressing environ-
mental hazards, guidance for safe walking, nonpharmacolog-
ical pain management, a progressive home exercise program,
and physical activity counseling. The exercise program was
provided by a physical therapist over 5 to 6 home visits. The
program was initiated an average + SD of 42 + 23 days after
discharge from the hospital. The intervention group demon-
strated significantly more improvement in physical activity

level than the control group, as measured by number of inac-
tive participants at completion of the home visits, number
engaging in moderate-to-vigorous activity at 12 months, and
number of participants who increased their level of physical
activity.

Magaziner et al'®” conducted a large RCT of addi-
II tional multicomponent intervention conducted by
physical therapists in the home beginning 10 to 18
weeks after hospitalization for hip fracture. The intervention
included progressive balance, strength, and mobility training.
Both groups received vitamin D and nutrition counseling.
There was an active control intervention that consisted of
range-of-motion exercises and lower extremity TENS, con-
ducted by a physical therapist. There were no differences
between the groups in the primary outcome of ambulatory
walking or in the secondary outcomes. However, some lim-
itations impact the interpretation of this trial. The study was
powered for a large (20%) difference between groups; there-
fore, a difference smaller than 16% cannot be ruled out, and
the control group in this trial appeared to improve more in
other trials with less active control interventions, raising the
question of whether the interaction with the physical thera-
pist could have motivated the control group.

Taraldsen et al**® conducted an RCT of a 10-week,

II home-based balance and gait training program ini-

tiated 4 months after hip fracture in addition to

usual care. Although there was significant loss to follow-up,

the intervention group demonstrated a significant difference

in mean gait speed. The difference was 0.09 m/s (95% CI:

0.04, 0.14) after the intervention and 0.07 m/s (0.02, 0.12)

at 12-month follow-up. There were no differences in physical
performance and mobility measures.

In their RCT, Resnick et al>?¢ assessed the effect of

a12-month program of trainer-led exercise sessions

plus self-efficacy training compared to no interven-
tion on self-efficacy, outcome expectations, and exercise be-
havior. Those who participated in the program exercised
more hours per week at 6 and 12 months compared to those
who did not. There were no differences in change in self-ef-
ficacy or outcome expectations between groups.

Williams et al*” conducted a preliminary feasibility
III study of a multidisciplinary intervention, including

goal setting and targeted activities focused on
self-efficacy, and 6 additional physical therapy visits in North
Wales, UK. Although there were no differences in most out-
comes between the 2 groups, the intervention group showed
moderate improvement on the Nottingham Extended Activ-
ities of Daily Living Scale compared to the control group (ad-
justed mean difference, 3.0; Cohen’s d = 0.63). There was a
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trend of greater improvement in falls self-efficacy and anxi-
ety/depression.

Evidence Synthesis and Rationale

Following acute management of hip fracture, there is level
I evidence that patients who participate in progressive re-
sistance training or high-intensity weight-bearing exercises
show moderate gains in various outcome measures across
domains of functioning, such as lower extremity strength,
physical performance (eg, TUG test), and self-reported
physical function. Gains were not as large when studies
were conducted in the home setting as compared to outpa-
tient or other community-based settings. One study found
no impact of extended home-based therapy, but design is-
sues left open the question of a false-negative result. There
are several important factors that could account for these
differences, including timing relative to the hip fracture,
older adult characteristics (eg, presence of depression or
frailty), dose of skilled intervention, access to specialized
equipment, and social factors.

Gaps in Knowledge

The frequency and duration of interventions varied widely
across the studies, which makes it difficult to determine an
adequate dose. Additional research investigating the dose as-
sociated with functional improvement is needed.

Recommendation

Clinicians must provide opportunities for
additional therapies if strength, balance, and

functional deficits remain beyond 8 to 16 weeks
after fracture. The additional therapies should include
strength, balance, functional, and gait training to address
existing impairments and activity limitations and fall risk.
They may include outpatient services, a progressive home
exercise program, or evidence-based community exercise
programs such as those identified by the US Centers for

Disease Control and Prevention and the National Council
on Aging.

EVIDENCE-BASED COMMUNITY EXERCISE AND PHYSICAL

ACTIVITY PROGRAMS

* https://www.ncoa.org/resources/ebpchart/

* https://www.ncoa.org/center-for-healthy-aging/
basics-of-evidence-based-programs/physical-activity-
programs-for-older-adults/

FALL PREVENTION PROGRAMS

* https://www.ncoa.org/healthy-aging/falls-prevention/
falls-prevention-programs-for-older-adults-2/

* https://www.cdc.gov/homeandrecreationalsafety/falls/
compendium.html

PHYSICAL ACTIVITY INTERVENTIONS

This section describes current general recommendations
from the US Department of Health and Human Services
(DHHS), followed by the GDT review of evidence specific
to older adults with hip fracture. The DHHS has made rec-
ommendations for physical activity for adults with chronic
conditions or disabilities,?®® based on systematic reviews
of evidence.! The Advisory Committee reported evidence
from large numbers of peer-reviewed studies supporting the
health benefits of moderate-to-vigorous physical activity and
minimizing physical inactivity. Evidence shows that higher
physical activity levels are associated with improved physical
function and sleep quality, decreased anxiety, temporary im-
provements in cognitive function, and lower risk for a wide
range of chronic conditions. The committee noted that “phys-
ical activity-related benefits also have been demonstrated for
the large number of individuals who already have one or more
chronic conditions, such as osteoarthritis, hypertension, type
2 diabetes, dementia, multiple sclerosis, spinal cord injury,
stroke, Parkinson’s disease, schizophrenia, attention deficit
hyperactivity disorder, and recent hip fracture. Individuals
considered to be frail also benefit from regular physical activ-
ity”” The key recommendations are provided below.

Key Guidelines for Adults With Chronic Health

Conditions and Adults With Disabilities

e Adults with chronic conditions or disabilities, who are able,
should do at least 150 minutes a week (2 hours 30 minutes)
to 300 minutes (5 hours) a week of moderate-intensity, or
75 minutes (1 hour 15 minutes) to 150 minutes (2 hours 30
minutes) a week of vigorous-intensity, aerobic physical ac-
tivity, or an equivalent combination of moderate- and vig-
orous-intensity aerobic activity. Preferably, aerobic activity
should be spread throughout the week

e Adults with chronic conditions or disabilities, who are able,
should also do muscle-strengthening activities of moder-
ate or greater intensity and that involve all major muscle
groups on 2 or more days a week, as these activities provide
additional health benefits

* When adults with chronic conditions or disabilities are not
able to meet the above key guidelines, they should engage
in regular physical activity according to their abilities and
should avoid inactivity

* Adults with chronic conditions should be under the care of
a health care provider. People with chronic conditions can
consult a health care professional or physical activity spe-
cialist about the types and amounts of activity appropriate
for their abilities and chronic conditions

Zusman et al*®' conducted a systematic review of
studies investigating physical activity in older
adults after hip fracture and found 2 large?*6*? and
2 small RCTs"¥>2°7 reporting on interventions. All trials

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY

VOLUME 51 | NUMBER 2 | FEBRUARY 2021 | CPG31



https://www.ncoa.org/resources/ebpchart/
https://www.ncoa.org/center-for-healthy-aging/
https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-programs-for-older-adults-2/
https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-programs-for-older-adults-2/
https://www.cdc.gov/homeandrecreationalsafety/falls/compendium.html
https://www.cdc.gov/homeandrecreationalsafety/falls/compendium.html

Journal of Orthopaedic & Sports Physical Therapy®
Downloaded from www.jospt.org at on February 6, 2021. For persona use only. No other uses without permission.

Copyright © 2021 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Hip FRACTURE: CLINICAL PRACTICE GUIDELINES

demonstrated evidence of increased physical activity as mea-
sured by upright time, steps per day, or performing exercises.
Interventions included lower extremity strengthening exer-
cise, 32226252 motivational training,?°**?¢ and comprehensive
geriatric care.?”? Turunen et al’s>® recent study of a 12-month
home-based program (described previously) also found im-
provement in physical activity level compared to the control

group.

AEROBIC EXERCISE ADDED TO STRUCTURED EXERCISE
Evidence

Two RCTs?*'89 were included in a systematic review

III by Handoll et al.’2 These studies investigated mul-

ticomponent exercise interventions that included
aerobic training but did not specifically investigate the effec-
tiveness of aerobic training. However, they provided evidence
regarding safety. Aerobic training appears to be safe and may
improve function among those patients who have sustained
a hip fracture. Binder et al** reported improved lower ex-
tremity strength, balance, gait speed, and functional recovery
after 6 months of an intensive program that included 5 to 15
minutes of stationary bike or treadmill and progressive resis-
tive training compared to a control group that completed a
low-intensity exercise program focused on flexibility. Mangi-
one et al™®® assessed the feasibility of performing aerobic
training among older patients with hip fracture. Aerobic
training included physical activities, such as walking, stairs,
or active-range-of-motion activities, to keep heart rate within
65% to 75% of predicted maximum for 20 minutes. Although
underpowered to assess all outcomes, they found greater im-
provements in lower extremity strength among those who
participated in aerobic exercise compared to a no-exercise
group. No significant differences were noted in mobility mea-
sures or self-reported function.

Characteristics of the aerobic components of the studies are
summarized in TABLE 9.

MOTIVATIONAL INTERVIEWING FOR PHYSICAL ACTIVITY,
MOBILITY, AND SELF-EFFICACY

O’Halloran et al*>7 investigated the effect of motiva-
tional interviewing added to usual care on physical

activity, mobility, self-efficacy, and mental health
among community-dwelling older adults with recent hip frac-
ture (n = 30). At the completion of the intervention (9 weeks),
the motivational interview group had significantly higher
physical activity levels as measured by accelerometer, includ-
ing more steps and minutes walked per day, better mobility,
self-efficacy for walking/not falling, and HRQoL. This study
was limited by a small sample and lack of longer-term
measurement.

MULTIDISCIPLINARY COMPREHENSIVE CARE FOR
PHYSICAL ACTIVITY

Zusman et al*®* conducted a secondary analysis of

III physical activity in a small RCT comparing multidis-

ciplinary comprehensive care to usual care among
53 older adults between 3 and 12 months post fracture. Phys-
ical activity was assessed at baseline and at 6 and 12 months.
They found that for 10 to 13 hours per day the participants
were sedentary, and that there were no differences over time.
There was no difference between the 2 groups in physical ac-
tivity. There was a nonsignificant trend toward less physical
activity in men than in women. Although this study appears to
be underpowered to address the impact of the intervention on
physical activity, it provides important information about
marked lack of physical activity in older adults after hip frac-
ture that should motivate further investigation.

Evidence Synthesis and Rationale

Based on the current evidence, aerobic exercise such as
stationary bike, upper-body ergometer, and long-distance
walking can be safely incorporated into a patient’s structured
exercise program after a hip fracture. Although little evidence
is available to compare the specific effects of aerobic exercise
to other interventions, such as strengthening and mobility
training, many investigations have incorporated aerobic ex-
ercises into their protocol and demonstrated the feasibility
and safety of aerobic exercise among patients who have had
a hip fracture.

Gaps in Knowledge

Although aerobic activities have been incorporated into reha-
bilitation programs for those with hip fracture, little is known
regarding dosage, including intensity and duration. Of the
studies highlighted in these guidelines, only 1 study used tar-
get heart rate to ensure that aerobic training was achieved.'®
To assess the specific effects of aerobic training, future studies
should include dosing parameters, including target heart rate
achieved, training duration, and type of activities used.

Recommendations

Physical therapists must provide
recommendations to patients to maximize safe
physical activity.
Physical therapists may provide aerobic training in
addition to progressive resistive, balance, and mo-
bility training in the community setting for older
adults after hip fracture.
A model to guide clinical decisions regarding physical thera-

py management of older adults with hip fracture is depicted
in FIGURE 2.
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| Key Clinical Findings of Hip Pain and Mobility Deficits - Hip Fracture |

v

| Measures to assess level of functioning, physical impairments to address with treatment, and response to treatment |

v

Early Postoperative Period: Inpatient Settings Postacute Period: Inpatient Settings Postacute Period: Community Settings

Domain Must/Should May Must/Should May Must/Should May
Body functions and

structures - physical

impairment measures

Pain VRS (A) VRS (A) VRS (A)

Lower extremity strength/  Knee extension (A) Knee extension (A) Knee extension (A)

power Hip muscles (B) Hip muscles (B)

Activity limitations

Basic mobility: balance, CAS (A) AM-PAC basic mobility - CAS (A) AM-PAC basic mo-  CAS (A) AM-PAC basic mo-

transfers, ambulation ~ TUG test (A) form (C) TUG test (A) bility form (C) TUG test (A) bility form (C)
NMS: prefracture (B) ~ SPPB (C) NMS (B) DEMMI (C) NMS (B) DEMMI (C)
SPPB(C) SPPB(C)
Gait speed/endurance Gait speed (A) Gait speed (A) 5-times or 30-s sit-  Gait speed (A) 5-times or 30-s sit-
6MWT (B) to-stand (B) 6MWT (B) to-stand (B)
Physical function SF-36 PF-10 (C) SF-36 PF-10 (C) SF-36 PF-10 (C)
FIM (C) FIM (C)

Fear of falling/self-efficacy ~ FES-I (B) FES-I (B) FES-1 (B)

Health-related quality of life EQ-5D-3L (C) EQ-5D-3L (C) EQ-5D-3L (C)
SF-36 (C) SF-36 (C) SF-36 (C)

v

Interventions tailored to address the specific hip fracture impairments and limitations identified on examination

v

ACROSS THE ENTIRE EPISODE OF CARE/ALL SETTINGS

Structured Exercise - A

« Progressive, high-intensity resistive strength, balance, weight-bearing, and functional mobility training

Structured Exercise for Older Adults With Cognitive Impairment - B

« For patients with mild to moderate dementia: progressive, high-intensity resistive strength, balance, weight-bearing, and functional mobility training
Interprofessional Management

« Participate in multicomponent, nonpharmacological intervention programs for at-risk older adults undergoing surgery to prevent delirium - C

+ Assess hip fracture-related pain at rest and during activity (eg, walking) and implement strategies to minimize the patient's pain during the treatment
session to optimize the patient’s mobility - F

Screen for risk of pressure ulcers - F

Assess and document patient risk factors for falls and contribute to interprofessional management - A

Contribute to interprofessional care to ensure that older adults with hip fracture are appropriately evaluated and treated for osteoporosis and risk of
future fractures - F

Provide guidance to the interprofessional team and patients on assistive devices and assistance level for transfers and ambulation for patients with hip
fracture - F

Elicit individual goals for recovery of function, which may include independent basic mobility, achieving prior level of function, return to prefracture
residence, and activities to support long-term well-being - F

¢ Figure continues on page CPG34.

]
FIGURE 2. Physical therapy management of older adults with hip fracture: decision-making model. Letters in parentheses reflect the grade of evidence on which the recommendation for
each item is based: (A) strong evidence, (B) moderate evidence, (C) weak evidence, (D) conflicting evidence, (E) theoretical/foundational evidence, and (F) expert opinion. Abbreviations:
6MWT, 6-minute walk test; AM-PAC, Activity Measure for Post-Acute Care; CAS, Cumulated Ambulation Score; DEMMI, de Morton Mobility Index; EQ-5D-3L, 3-level version of the
EuroQol-5 dimensions scale; FES-I, Falls Efficacy Scale-International; FIM, Functional Independence Measure; NMS, New Mobility Score; PF-10, 10-item physical functioning scale; SF-36,
Medical Outcomes Study 36-Item Short-Form Health Survey; SPPB, Short Physical Performance Battery; TUG, timed up and go; VRS, verbal rating scale.
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v

EARLY POSTOPERATIVE PERIOD/INPATIENT SETTING

Process of Care

+ Document time from surgery to first transfer out of bed and time from surgery to first ambulation - F

Interprofessional Rehabilitation Programs - A

« Multidisciplinary orthogeriatric program, which includes physical therapy and early mobilization

Frequency of Physical Therapy - B

« High-frequency (daily) in-hospital physical therapy following surgery for a hip fracture, with duration as tolerated, including instruction in a home program

Early Assisted Transfers and Ambulation - A

« Provide assisted transfer out of bed as soon as possible after hip surgery and at least daily thereafter, unless contraindicated

Aerobic Exercise Added to Structured Exercise - C

« Upper-body aerobic training in addition to progressive resistive, balance, and mobility training in the early postacute period/inpatient setting for older
adults after hip fracture

Electrical Stimulation for Quadriceps Strengthening - C

« Electrical stimulation for quadriceps strengthening if other approaches have not been effective

Electrical Stimulation for Pain Management - C

« Electrical stimulation for pain if it is not sufficiently managed with usual measures

v

TRANSFER OF CARE

Physical therapists should work collaboratively to contribute to interprofessional assessment to ensure safe transfer from the hospital to the community. The
assessment should:

« |dentify any ongoing needs of the person and his or her family or caregiver

» Be documented and all needs recorded in the person’s transition-of-care plan, with a copy provided to the person with hip fracture

Before transfer from the hospital to home or to a care setting, physical therapists discuss and agree on a physical therapy care plan with the person with
hip fracture and his or her family or caregiver (as appropriate) and provide this to all relevant health care providers

Before transfer of care from the hospital to home for people with hip fracture:

« Establish that they have a safe and enabling home environment; for example, check that appropriate equipment and adaptations have been provided and
that caregivers are supported to facilitate independence

+ Undertake or arrange a home visit with patients, unless their abilities and needs can be identified in other ways, for example, by demonstrating
independence in all self-care activities, including meal preparation, while in the rehabilitation unit

On transfer of care from the hospital to the community, the interprofessional team should provide information to all relevant health care providers and the

person with hip fracture. This should include:

Fracture type and surgical procedure

A summary of rehabilitation progress and current goals

Precautions and activity/exercise parameters (eg, weight-bearing status, dislocation/exercise/range-of-motion restrictions, and progression guidance)

Diagnosis and health status

Functional abilities (including communication and physical needs)

Hip fracture-related pain assessment

Care needs, including washing, dressing, help with going to the toilet, and eating

Psychological (cognitive and emotional) needs

Medication needs (including the person’s ability to manage prescribed medications and any support needed to do so)

Social circumstances, including caregivers’ needs

Mental capacity regarding the transfer decision

Management of risk, including the needs of vulnerable adults

Plans for follow-up, rehabilitation, and access to health and social care and voluntary sector services

After transfer of care from the hospital, people with continued impairments and functional deficits after hip fracture (including people in care homes) should
be followed up within 72 hours by a home care physical therapist

POSTACUTE PERIOD/HOME CARE AND COMMUNITY SETTINGS

Extended Exercise - A

+ Must provide opportunities for additional therapies if strength, balance, and functional deficits remain beyond 8 to 16 weeks after fracture. Additional
therapies may include outpatient services, community exercise programs, or a progressive home exercise program, and should include strengthening,
balance, functional, and gait training to address existing impairments and activity limitations

Physical Activity Interventions - A

 Must provide recommendations to patients to maximize safe physical activity

Aerobic Exercise Added to Structured Exercise - C

« May provide aerobic training in addition to progressive resistive, balance, and mobility training in the community setting for older adults after hip fracture

v

REVISE DIAGNOSIS, CHANGE PLAN OF CARE, OR REFER TO APPROPRIATE CLINICIAN
» When the patient’s symptoms do not diminish after targeted interventions within the expected time frame as identified in the tailored treatment plan

]
FIGURE 2 (continued). Physical therapy management of older adults with hip fracture: decision-making model. Letters in parentheses reflect the grade of evidence on which the
recommendation for each item is based: (A) strong evidence, (B) moderate evidence, (C) weak evidence, (D) conflicting evidence, (E) theoretical/foundational evidence, and (F) expert
opinion. Abbreviations: 6MWT, 6-minute walk test; AM-PAC, Activity Measure for Post-Acute Care; CAS, Cumulated Ambulation Score; DEMMI, de Morton Mobility Index; EQ-5D-3L,
3-level version of the EuroQol-5 dimensions scale; FES-|, Falls Efficacy Scale-International; FIM, Functional Independence Measure; NMS, New Mobility Score; PF-10, 10-item physical
functioning scale; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; SPPB, Short Physical Performance Battery; TUG, timed up and go; VRS, verbal rating scale.
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TABLE 2 Hip FRACTURE TYPE, SURGICAL TREATMENT, AND RELATED PRECAUTIONS?%220

Fracture Type Surgical Treatment Dislocation Precaution or Adverse Outcome
Stable femoral neck, minimally displaced ~ Fixation None
valgus impacted femoral neck Fixation with percutaneous cannulated screws
Unstable, displaced femoral neck Unipolar or bipolar hemiarthroplasty with cemented stem, Lower dislocation rate in hemiarthroplasty than in THAu624027027727%
anterior or posterior approach Dislocation precautions (limiting adduction, flexion, internal rotation)
Although evidence is limited, THA is often chosen over hemiar- may be recommended for the posterior approach
throplasty for more active or younger patients Evidence is limited and evolving on precaution use, and recommenda-

tions may be dependent on patient and surgical factors¥2%®
Usually, no dislocation precautions are used for patients with the

anterior approach
Stable intertrochanteric fracture Cephalomedullary nail or sliding (dynamic) hip screw None
Unstable intertrochanteric Cephalomedullary nail None
Subtrochanteric or reverse obliquity Long cephalomedullary nail None

fractures

Abbreviation: THA, total hip arthroplasty.

SUMMARY OF THE MOST PREDICTIVE PERSONAL Risk FACTORS INFLUENCING

TABLE 3 FuNcTiONAL OUTCOMES AND MORTALITY IN OLDER ADULTS WITH HIiP FRACTURE IN
BoTH THE SHORT TERM (3-4 MONTHS) AND LONG TERM (1 YEAR OR GREATER)'*!

Factor Outcome
Increasing age Increased mortality or poorer outcome, 2082 8+313815L156158157 time to discharge,”® discharge to alternative location,® risk of subsequent fall with
injury!#
Age,>85y Higher mortality
Less likely to recover prefracture ambulatory status?24°

Age, >80y Increased mortality up to 5 y'¢?

Age, >75y Lower odds of walking independently 6 mo post fracture compared with those <75 y#
Comorbidities (eg, diabetes, other Decreased functional outcome, increased mortality?226:3356:94123136.149176.215.218.231.239

chronic illnesses)
Lower prefracture functional mobility ~ Increased complications'”’

(eg, activities of daily living) A'lower prefracture motor level attenuated motor gains within 6 mo?%
Increased mortality or poorer outcome37395285110145150158 159162.163197258
Confusion, cognitive impairment, Increased mortality, #1142 increased mortality and worse functional outcomes, 82 worse functional outcomes®2%
dementia Better prefracture functional status predicted similar functional outcome for older adults with cognitive impairment as for those without

impairment?#2

Compared to older adults without cognitive impairment, functional outcomes and return to the community were worse for older adults with
severe cognitive impairment, but similar for those with mild to moderate impairment!®

95% of patients with low cognitive function had low physical function after fracture; 90% had low physical function prior to the fracture as well
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TABLE 4 SUMMARY OF RECOMMENDATIONS AND LEVELS OF EVIDENCE FOR OUTCOME MEASURES?
Domain Must/Should May Must/Should May Must/Should May
Body functions and structures -
physical impairment measures
Pain VRS (A) VRS (A) VRS (A)
Lower extremity strength/bower  Knee extension (A) Knee extension (A) Knee extension (A)
Hip muscles (B) Hip muscles (B)
Activity limitations
Basic mobility: balance, CAS (A) AM-PAC basic mobility  CAS (A) AM-PAC basic mobility  CAS (A) AM-PAC basic mobility
transfers, ambulation TUG test (A) form (C) TUG test (A) form (C) TUG test (A) form (C)
NMS: prefracture (B) ~ SPPB (C) NMS (B) DEMMI (C) NMS (B) DEMMI (C)
SPPB (C) SPPB (C)
Gait speed/endurance Gait speed (A) Gait speed (A) 5-times or 30-s sit-to- ~ Gait speed (A) 5-times or 30-s sit-to-
6MWT (B) stand (B) 6MWT (B) stand (B)
Physical function SF-36 PF-10 (C) SF-36 PF-10 (C) SF-36 PF-10 (C)
FIM (C) FIM (C)
Fear of falling/self-efficacy FES-I (B) FES-I (B) FES-I (B)
Health-related quality of life EQ-5D-3L (C) EQ-5D-3L (C) EQ-5D-3L (C)
SF-36 (C) SF-36 (C) SF36 (C)

Abbreviations: 6MWT, 6-minute walk test; AM-PAC, Activity Measure for Post-Acute Care; CAS, Cumulated Ambulation Score; DEMMI, de Morton Mobility
Index; EQ-5D-3L, 3-level version of the EuroQol-5 dimensions scale; FES-I, Falls Efficacy Scale-International; FIM, Functional Independence Measure; NMS,
New Mobility Score; PF-10, 10-item physical functioning scale; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; SPPB, Short Physical
Performance Battery; TUG, timed up and go; VRS, verbal rating scale.
24, strong evidence; B, moderate evidence; C, weak evidence.

SUMMARY OF EXERCISE PROGRAM CHARACTERISTICS OF STUDIES

U INCLUDED IN THE SYSTEMATIC REVIEW BY AUAIS ET AL* IN 2012
Home Based Community Based

Sessions, n 0-56 16-80
Session frequency Daily 2-3 times per week
Strength training

Session duration 30-45min 45-135 min

Intensity 1kgto100% of 1-RM 1kgto100% of 1-RM

Sets, n 2-3 for each muscle group 2-3 for each muscle group

Abbreviation: 1-RM, I-repetition maximum.
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TABLE 6 EFFECTS OF BALANCE AND PROGRESSIVE RESISTANCE TRAINING

Study/Outcome Balance Training? Progressive Resistance Training? Extended Exercise After Discharge®
Diong et al®
Mobilitye 0.32(0.09, 0.55) 0.67 (0.25,1.08)
Leeetal™
Balance 0.57 (0.15,0.99)
Lower extremity strength 0.28(0.12,0.43)
Gait 0.19(0.04,0.35)
Physical functioning 0.39(0.11, 0.68)
Physical performance measures? 0.66 (0.13,1.19)
Activities of daily living® 0.48(0.04,093)
Health-related quality of life’ 0.60(0.02,1.18)
Leeetal”®
Balance 0.55(0.31,0.80)
Lower extremity strength 0.42(0.10, 0.74)
Gait 0.50 (0.30,0.70)
Physical functioning 0.41(0.24,0.58)
Physical performance measures? 0.84(0.20,1.48)
Activities of daily living® 0.24(0.04,0.44)
Health-related quality of life’ Not reported

Auais et al**

Balance 0.32(0.15, 0.49)
Lower extremity strength 0.47 (0.27,0.66)2
Gait 0.42(0.11,0.73)"
Physical functioning No difference
Physical performance measures? 0.53(0.27,0.78)
Activities of daily living® No difference
Health-related quality of life' Not reported

“Values are standardized mean difference (95% confidence interval).

*Values are effect size (95% confidence interval).

Included a wide range of mobility outcomes.

dThe timed up-and-go test, the modified Physical Performance Test, the Physical Performance and Mobility Examination, and the Short Physical Performance
Battery.

“The Barthel index, the Functional Independence Measure, basic and instrumental activities of daily living tests, and Lawton’s Instrumental Activities of Daily
Living Scale.

The Medical Outcomes Study 36-Item Short-Form Health Survey (perceived health and self-reported outdoor mobility) and the EuroQol-5 dimensions scale.
eAffected leg.

WFast gait speed; differences were not found for normal gait speed and for the 6-minute walk test.
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TABLE 7 EFrrECcT S1ZES FOR HOME-BASED EXERCISE COMPARED TO USUAL CARE (WU ET AL>™)
Outcome Effect P Value
Mobility 0.56 (0.24,0.87) 006
Daily activity 072(0.12,1.33) 02>
Instrumental activity 0.85(0.06, 1.64) 03°
Balance 0.89(0.06,1.73) 04>
Walking outdoors 1.36 (0.74, 2.49)¢ .32
Usual gait speed 0.28 (-0.33,0.90) .37
Fast gait speed 0.34(-0.54,1.22) 45
Emergency department visits 0.69 (0.11,4.32) 69

bStatistically significant estimate.

“Values are risk ratio (95% confidence interval).

Walues are standardized mean difference (95% confidence interval) unless otherwise indicated.

TABLE 8

CoMPARISON OF HOME-BASED AND COMMUNITY-BASED RESULTS FOR SELECTED OUTCOMES?

Home Based

Community Based

Knee extension strength: affected side
Balance

Physical performance tests

Timed up and go

Fast gait speed

0.36(0.12, 0.60)
0.22 (-0.04, 0.47)p
0.38(0.04,072)
0.37(0.01,073)
0.16 (-0.59, 091)°

0.68 (0.30, 1.07)
0.41(0.18,0.64)
071(0.33,1.08)
107 (074, 1.40)
0.49(0.10,0.88)

Walues are effect size (95% confidence interval).

YResults were significant in the overall analyses but did not reach significance in the subgroup analysis.

each, over 12 wk.
The session included

and on stairs, or, if
unable, exercises such

up active range of
motion exercise”

equation of (maximum heart rate
=220 - age). The value was then

multiple exercise as upper and lower multiplied by both 65% and 75% to

components extremity active range obtain the target heart rate range
of motion to keep the for training. The training intensity
heart rate elevated using the Borg Rating of Perceived

Exertion Scale was ‘moderate’ to
‘strong’ work as consistent with a
rating of 3 to 5 on the 0-to-10 scale”

TABLE 9 CHARACTERISTICS OF AEROBIC EXERCISE COMPONENTS

Study Visits Exercise Type Warm-up or Cool-down Intensity Monitoring

Binder et al* 36 sessions, 45-90 min  Exercised on a stationary ~ Not reported 5-15 min Not reported
each (with breaks), bicycle or treadmill Resistance was set at the highest
depending on the par- comfortable setting that was safe
ticipant's ability and for the participant
tolerance. Frequency:
3 times per week

Mangione et al'® 20 sessions, 30-40 min ~ Walked on level surfaces ~ “2 to 3 minutes of warm-  “Calculated based on the prediction “Polar heart rate monitor worn during

the treatment session o, if the
subject had cardiac arrhythmia, by
palpation of the radial artery.... If
the person took medications that
altered heart rate response (eg,
beta-blockers), the Borg Rating of
Perceived Exertion Scale was used”
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https://www.jospt.org/action/showLinks?pmid=16282561&crossref=10.1093%2Fgerona%2F60.10.1285&citationId=p_264
https://www.jospt.org/action/showLinks?pmid=16282561&crossref=10.1093%2Fgerona%2F60.10.1285&citationId=p_264
https://www.jospt.org/action/showLinks?pmid=29169245&crossref=10.1177%2F0269215517741665&citationId=p_282
https://www.jospt.org/action/showLinks?pmid=32146109&crossref=10.1016%2Fj.arth.2020.02.019&citationId=p_257
https://www.jospt.org/action/showLinks?pmid=29782635&crossref=10.2340%2F16501977-2328&citationId=p_275
https://www.jospt.org/action/showLinks?pmid=25799402&crossref=10.1001%2Fjamainternmed.2015.0225&citationId=p_268
https://www.jospt.org/action/showLinks?pmid=25799402&crossref=10.1001%2Fjamainternmed.2015.0225&citationId=p_268
https://www.jospt.org/action/showLinks?pmid=2229948&crossref=10.1093%2Fgeronj%2F45.6.P239&citationId=p_261
https://www.jospt.org/action/showLinks?pmid=15004666&crossref=10.1007%2Fs00198-004-1592-7&citationId=p_279
https://www.jospt.org/action/showLinks?pmid=28930758&crossref=10.1097%2FPHM.0000000000000829&citationId=p_265
https://www.jospt.org/action/showLinks?pmid=26370827&crossref=10.1007%2Fs00198-015-3313-9&citationId=p_258
https://www.jospt.org/action/showLinks?pmid=30894205&crossref=10.1186%2Fs13018-019-1125-x&citationId=p_276
https://www.jospt.org/action/showLinks?pmid=28031021&crossref=10.1186%2Fs12877-016-0388-x&citationId=p_269
https://www.jospt.org/action/showLinks?pmid=28031021&crossref=10.1186%2Fs12877-016-0388-x&citationId=p_269
https://www.jospt.org/action/showLinks?pmid=22977426&crossref=10.5334%2Fijic.797&citationId=p_262
https://www.jospt.org/action/showLinks?pmid=21924582&crossref=10.1016%2Fj.arth.2011.07.009&citationId=p_280
https://www.jospt.org/action/showLinks?pmid=26637222&crossref=10.1186%2Fs12877-015-0153-6&citationId=p_255
https://www.jospt.org/action/showLinks?pmid=28137475&crossref=10.1016%2Fj.apmr.2017.01.004&citationId=p_266
https://www.jospt.org/action/showLinks?pmid=28137475&crossref=10.1016%2Fj.apmr.2017.01.004&citationId=p_266
https://www.jospt.org/action/showLinks?pmid=16278177&crossref=10.1080%2F09638280500056402&citationId=p_259
https://www.jospt.org/action/showLinks?pmid=19487922&crossref=10.1097%2FPHM.0b013e3181a9f1d6&citationId=p_277
https://www.jospt.org/action/showLinks?pmid=25586795&crossref=10.3109%2F09638288.2014.1002573&citationId=p_270
https://www.jospt.org/action/showLinks?pmid=17726622&crossref=10.1007%2Fs00198-007-0429-6&citationId=p_263
https://www.jospt.org/action/showLinks?pmid=17726622&crossref=10.1007%2Fs00198-007-0429-6&citationId=p_263
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SEARCH STRATEGIES FOR ALL DATABASES SEARCHED

Interventions

PubMed

(((((“patient care team”"[mesh:noexp] OR Rehabilitation[mesh] OR rehabilitation[sh] OR “Physical Therapy Modalities"[mesh:noexp] OR
“physical therapists”"[mesh] OR “physical therapy specialty”[mesh] OR “Musculoskeletal Manipulations’[Mesh] OR hydrotherapy[mesh]
OR “exercise movement techniques”[mesh] OR “Exercise Therapy”[Mesh] OR Exercise[mesh] OR “Self-Help Devices"[Mesh] OR “Pa-
tient Education as Topic"[Mesh] OR crutches[Mesh] OR Canes[Mesh] OR Walkers[Mesh] OR “orthotic devices’[mesh] OR “Dependent
Ambulation”[Mesh] OR mobilization[tiab] OR mobilisation[tiab] OR rehab*[tiab] OR “manual therapy"[tiab] OR “physical therapy"[tiab]
OR “physical therapies”[tiab] OR physiotherap*[tiab] OR “physical therapist”[tiab] OR “physical therapists”[tiab] OR multidisciplinary[-
tiab] OR interdisciplinary[tiab] OR interprofessional[tiab] OR team*[tiab] OR exercis*[tiab] OR massag*[tiab] OR acupressure[tiab]

OR “applied kinesiology"[tiab] OR stretching[tiab] OR stretch[tiab] OR stretches[tiab] OR plyometric[tiab] OR plyometrics[tiab] OR
“resistance training”[tiab] OR “strength training"[tiab] OR strengthening[tiab] OR “weight-lifting”[tiab] OR weightlifting[tiab] OR “phys-
ical conditioning”[tiab] OR “patient education”[tiab] OR hydrotherapy[tiab] OR “aquatic therapy"[tiab] OR “pool therapy”[tiab] OR
“water aerobics"[tiab] OR “water running”[tiab] OR “water training”[tiab] OR “assistive devices"[tiab] OR “assistive device[tiab] OR
“ambulation aid"[tiab] OR “ambulation aids”[tiab] OR “gait aids"[tiab] OR “gait aid"[tiab] OR “gait training"[tiab] OR crutches[tiab] OR
walker[tiab] OR walkers[tiab] OR cane[tiab] OR canes[tiab] OR orthotic*[tiab] OR orthoses[tiab] OR orthosis[tiab] OR wheelchair*[-
tiab] OR *“activity modification”[tiab] OR “functional training”[tiab] OR “flexibility training"[tiab] OR “endurance training”[tiab] OR
“proprioceptive neuromuscular facilitation”[tiab] OR “manual resistance”[tiab] OR “aerobic activity"[tiab] OR balanc*[tiab]) AND ((“Hip
Fractures"[Mesh] OR “femoral fractures”[mesh]) OR ((hip[mesh] OR “hip joint"[mesh] OR femur[mesh] OR hip[tiab] OR hips[tiab] OR
femor*[tiab] OR femur*[tiab] OR femour*[tiab] OR trochanter*[tiab] OR intertrochanter*[tiab] OR intertrochanteric[tiab] OR subtro-
chanter*[tiab] ORsubtrochanteric[tiab]) AND (“fractures, bone”[mesh:noexp] OR fracture*[tiab])))) NOT (“Case Reports"[Publication
Type] OR “Letter"[Publication Type] OR “Comment”[Publication Type] OR “Editorial"[Publication Type]) AND (“last 10 years”[PDat]
AND English[lang])) AND “2014/12/19 15.00"[MHDA]:"2018/09/24 15.00"[MHDA]))

CINAHL
Search Term
S5 S3NOT PT ( “case study” OR letter OR editorial )
S4 S3NOT PT (“case study” OR letter OR editorial)
S3 SLAND S2
S2 MH “Hip Fractures+” OR MH “Femoral Fractures+" OR (MH “Hip” OR MH “Hip Joint” OR MH “Femur” OR hip OR hips OR femor* OR femur* OR femour* OR
trochanter* OR intertrochanter* OR intertrochanteric OR subtrochanter* OR subtrochanteric) AND (MH “Fractures” OR fracture*)
S1 ((MH “Rehabilitation”) OR (MH “Activities of Daily Living") OR (MH “Home Rehabilitation+") OR (MH “Physical Therapy”) OR (MH “Occupational Therapy+")

OR (MH “Functional Training”) OR (MH “Gait Training”) OR (MH ‘Joint Mobilization”) OR (MH “Manual Therapy+") OR (MH “Pediatric Physical Therapy”) OR
(MH “Therapeutic Exercise+") OR (MH “Rehabilitation, Athletic”) OR (MH “Rehabilitation, Community-Based”) OR (MH “Rehabilitation, Geriatric”) OR (MH
“Multidisciplinary Care Team+") OR (MH “Exercise+") OR (MH “Assistive Technology Devices+") OR (MH “Orthoses+") OR (MH “Patient Education+") OR (MH
“Hydrotherapy+") OR (MH “Physical Therapists”) OR (MH “Physical Therapist Assistants”) OR (MH “Early Ambulation”) OR (MW “RH") ) OR Tl ( mobilization
OR mobilisation OR rehab* OR “manual therapy” OR “physical therapy” OR “physical therapies” OR physiotherap* OR “physical therapist” OR “physical
therapists” OR multidisciplinary OR interdisciplinary OR interprofessional OR team* OR exercis* OR massag* OR acupressure OR “applied kinesiology” OR
stretching OR stretch OR stretches OR plyometric* OR “resistance training” OR “strength training” OR strengthening OR “weight-lifting” OR weightlifting OR
“physical conditioning” OR “patient education” OR hydrotherapy OR “aquatic therapy” OR “pool therapy” OR “water aerobics” OR “water running” OR “water
training” OR “assistive devices” OR “assistive device” OR “ambulation aid” OR “ambulation aids” OR “gait aids” OR “gait aid” OR “gait training” OR crutches OR
walker OR walkers OR cane OR canes OR orthotic* OR orthoses OR orthosis OR wheelchair* OR “activity modification” OR “functional training” OR “flexibility
training” OR “endurance training” OR “proprioceptive neuromuscular facilitation” OR “manual resistance” OR “aerobic activity” OR balanc* ) OR AB ( mobiliza-
tion OR mobilisation OR rehab* OR “manual therapy” OR “physical therapy” OR “physical therapies” OR physiotherap* OR “physical therapist” OR “physical
therapists” OR multidisciplinary OR interdisciplinary OR interprofessional OR team* OR exercis* OR massag* OR acupressure OR “applied kinesiology” OR
stretching OR stretch OR stretches OR plyometric* OR “resistance training” OR “strength training” OR strengthening OR “weight-lifting” OR weightlifting OR
“physical conditioning” OR “patient education” OR hydrotherapy OR “aquatic therapy” OR “pool therapy” OR “water aerobics” OR “water running” OR “water
training” OR “assistive devices” OR “assistive device” OR “ambulation aid” OR “ambulation aids” OR “gait aids” OR “gait aid” OR “gait training” OR crutches OR
walker OR walkers OR cane OR canes OR orthotic* OR orthoses OR orthosis OR wheelchair* OR “activity modification” OR “functional training” OR “flexibility
training” OR “endurance training” OR “proprioceptive neuromuscular facilitation” OR “manual resistance” OR “aerobic activity” OR balanc*)
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PEDro
Abstract & Title: Fracture®
body part: thigh or hip

Cochrane Library

Search Term Results, n

#1 mobilization or mobilisation or rehab* or “manual therapy” or “physical therapy” or “physical therapies” or physiotherap* or “physical 179509
therapist” or “physical therapists” or multidisciplinary or interdisciplinary or interprofessional or team* or exercis* or massag*
or acupressure or “applied kinesiology” or stretching or stretch or stretches or plyometric* or “resistance training” or “strength
training” or strengthening or “weight-lifting” or weightlifting or “physical conditioning” or “patient education” or hydrotherapy or
“aquatic therapy” or “pool therapy” or “water aerobics” or “water running” or “water training” or “assistive devices” or “assistive
device” or “ambulation aid” or “ambulation aids” or “gait aids” or “gait aid” or “gait training” or crutches or walker or walkers or
cane or canes or orthotic* or orthoses or orthosis or wheelchair* or “activity modification” or “functional training” or “flexibility
training” or “endurance training” or “proprioceptive neuromuscular facilitation” or “manual resistance” or “aerobic activity” or
balanc*:ti,ab,kw

#2 (hip or hips or femor* or femur* or femour* or trochanter* or intertrochanter* or intertrochanteric or subtrochanter* or subtrochan- 5854
teric) and fracture*:ti,ab,kw
#3 #1 AND #2 with Cochrane Library publication date
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APPENDIX B
SEARCH RESULTS
2005 to 2014°
Database/Platform Years Covered Results, n
MEDLINE 2005-2014 2413
PubMed
CINAHL 2005-2014 1063
EBSCO
Cochrane Library 2005-2014 368
Wiley
DSR (issue 12, December) 14
DARE (issue 4, October) 1
Trials (issue 11, November) 331
Methods (issue 3, July)
Technology assessments (issue 4, October) 6
Economic evaluations (issue 4, October) 5
PEDro 2005-2014 119
http://www.pedro.org.au/
Total 3963
Total with duplicates removed 2888

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; DARE, Database of Abstracts of Reviews of Effects; DSR, Database of
Systematic Reviews; PEDro, Physiotherapy Evidence Database.
241l searches were conducted on December 19, 2014.

December 2014 to July 20162

Database/Platform Years Covered Results, n
MEDLINE December 19, 2014-date 657
PubMed
CINAHL December 2014-date 129
EBSCO
Cochrane Library 2014-date 124
Wiley
DSR (issue 7, July 2016) 8
Trials (issue 6, June 2016) 115
Technology assessments (issue 2, April 2016) 1
Revised total® 77
PEDro 2014-date 16
http://www.pedro.org.au/
Total 879
Total with duplicates removed 754

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; DSR, Database of Systematic Reviews; PEDro, Physiotherapy Evidence
Database.

2All searches were conducted on July 8, 2016.

YCochrane search results include all of 2014 (overlapping original search). We removed records already found in the original search (based on Cochrane
English-language original search results): 47 previously found results were removed, leaving 77 new results.

September 2018
Initial Results, n After Duplicates Removed, n After Duplicates Removed From Prior Search Results, n*
PubMed 1544 1541 930
Cochrane Library® 0 0 0
CINAHL 415 140 105
PEDro 34 10 3
Total 1993 1691 1038

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; PEDro, Physiotherapy Evidence Database.

aFrom December 2014 to July 2016.

YThere was a technical problem with the Cochrane export function; the search was run in January 2019, with the following results: initial results, n = 341;
after duplicates removed, n = 198; after duplicates removed from prior search results, n = 198.
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April 9, 2019
Results, n
PubMed 279
Cochrane Library 4
CINAHL 43
PEDro 5
Total 331

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; PEDro, Physiotherapy Evidence Database.

June 29, 2020

Initial Results, n After Duplicates Removed, n
PubMed 590 585
CINAHL 357 97
Cochrane Library 317 242
PEDro 10 4
Total 1274 928

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; PEDro, Physiotherapy Evidence Database.
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APPENDIX C

INTERVENTION ARTICLES: INCLUSION AND EXCLUSION CRITERIA

Article Characteristics

Include

« English language

« Articles reporting analysis of data: systematic reviews, me-
ta-analyses, randomized clinical trials

« Time frame: 2005 to date

Exclude

« Cohort studies, cross-sectional studies, case series, and case
reports

« Study protocols

« Abstracts, press releases, newsletters, editorial letters

« Articles published in non-peer-reviewed publications (eg,
theses)

Patient/Participant Characteristics
Include
« Studies using data from humans
« Participants 65 years of age and older (if mixed, the mean
should be over 65)
« Participants with fragility/low-energy hip or proximal femur
fracture
- Intracapsular (femoral head and neck)
- Extracapsular hip fracture
« Trochanteric
« Subtrochanteric/proximal femur (ICD-10 S72.2)
- Displaced and nondisplaced
- Include all surgical approaches (hemiarthroplasty and total
arthroplasty, internal fixation: intramedullary nail, compres-
sion screws, plate and screws)
- Weight-bearing status
« If the study has hip fracture and other conditions, there must be
at least enough patients (approximately n = 15 in each group)
with hip fracture AND the results must be reported for hip frac-
ture separately

Exclude

« Acetabular fracture only

« Primary hip replacement (not for hip fracture)

« Femoral shaft and distal femur fractures

* Fractures related to high-velocity/force multitrauma, gunshot,
assault, cancer, or other pathologies

« Animal studies

« Articles with samples focusing on people younger than 65 years
old

« Articles on healthy/hormal participants

« Studies of primarily previously nonambulatory individuals

« Articles focusing on delivery models (often involving other
countries) that are not focused on physical therapy delivery

« Orthogeriatric versus standard care, if focused on medical man-
agement or just the orthopaedic surgeon and geriatrician role

Exposure/Physical Therapy Interventions
Include
Articles on interventions within the scope of physical therapy
practice for hip fracture, such as:
« Physical therapy intervention to prevent falls after fracture
« Coordination of care
« Team-based care that includes physical therapy (geriatric
teams, hip fracture: orthopaedic/geriatric teams)
« Patient education and information provision
« Functional training
« Balance training
+ Gait training
« Coordination training
« Assistive devices
« Aquatic physical therapy
« Community-based exercise and self-management programs
« Therapeutic exercise
- Range of motion
- Resistance/strength training
- Proprioceptive neuromuscular facilitation
- Flexibility/stretching
- Aerobic and endurance exercises/activity
+ Manual therapy
« Physical therapy electrophysical agents
- Heat
- Electrical stimulation
- Ultrasound
- Diathermy
« Hip protectors after hip fracture

Exclude
Articles that investigate only interventions outside the scope of
physical therapy, such as:
« Surgical interventions (arthroplasty, open reduction internal
fixation)
« Articles that report on:
- Physical therapy interventions to prevent falls/fall-related hip
fracture (primary prevention)
- Disparities in rehabilitation input and outcome

Outcomes

Include

Studies with physical therapy treatment-relevant clinical out-

comes, including:

« Lower extremity/leg strength

« Hip symptoms (eg, pain, stiffness)

« Physical function (including self-report and performance-based
tests covering transfers, walking, carrying, activities of daily
living, instrumental activities of daily living, etc)

- Physical performance testing
- 6-minute walk test
- Timed up-and-go test
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- Gait speed Exclude
« Flexibility Studies focused on surgical or laboratory outcomes, such as:
* Gait « Pathoanatomic features (eg, radiograph, ultrasound, or mag-
« Participation (eg, travel, work) netic resonance imaging results, as they relate to surgery or
« Quality of life (excluded only if it is the sole outcome) other intervention)
« Discharge disposition « Surgery type (cemented, uncemented, etc)
- Economic outcomes (eg, cost, cost per quality-adjusted life-

year, cost per life-year)

Abbreviation: ICD-10, International Classification of Diseases, 10th revision.
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APPENDIX D

FLOW CHART OF INTERVENTION ARTICLES (2005-2020)

Titles and abstracts screened,
n= 38781

v
| Selected for review, n = 6137 |

>| Duplicates removed, n = 2644

v
| Selected for full-text review, n = 433 |

>| Excluded, n = 5704

Excluded, n =237

« Intervention outside scope, n = 43

« Inadequate description of intervention or results, n = 41
Topic outside scope, n = 34

Study design, n = 47

A 4

Patients outside scope, n =19

Not in English, n =2

Outcomes outside scope, n =13

Unable to access, n =3

Duplicates of later, updated version, n = 27
Poor quality, n =8

v
| Included, n =196 |
> Excluded, n =107
+ Not systematic reviews or randomized controlled trials
v
| Included, n = 89 |
Trials from included systematic > Excluded, n =42
reviews, n =4 P - Included in systematic review or redundant with other
v studies
| Included, n = 51 |
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APPENDIX E
LEVELS OF EVIDENCE’
Pathoanatomic/Risk/Clinical
Course/Prognosis/Differential Prevalence of Condition/
Level Intervention/Prevention Diagnosis Diagnosis/Diagnostic Accuracy  Disorder Exam/Outcomes
| Systematic review of high-quality ~ Systematic review of prospective ~ Systematic review of high-quality = Systematic review, high-quality ~ Systematic review of prospective
RCTs cohort studies diagnostic studies cross-sectional studies cohort studies
High-quality RCT® High-quality prospective cohort  High-quality diagnostic study® High-quality cross-sectional High-quality prospective cohort
study* with validation studye study
Il Systematic review of high-quality ~ Systematic review of retrospec-  Systematic review of exploratory ~ Systematic review of studies that ~ Systematic review of lower-quality
cohort studies tive cohort study diagnostic studies or consec- allows relevant estimate prospective cohort studies
High-quality cohort study® Lower-quality prospective cohort utive cohort studies Lower-quality cross-sectional Lower-quality prospective cohort
Outcomes study or ecological study High-quality exploratory diag- study study
study High-quality retrospective cohort nostic studies
Lower-quality RCT' study Consecutive retrospective
Consecutive cohort cohort
Outcomes study or ecological
study
Il Systematic reviews of case- Lower-quality retrospective Lower-quality exploratory Local nonrandom study High-quality cross-sectional
control studies cohort study diagnostic studies study
High-quality case-control study ~ High-quality cross-sectional Nonconsecutive retrospective
Lower-quality cohort study study cohort
Case-control study
% Case series Case series Case-control study Lower-quality cross-sectional
study
v Expert opinion Expert opinion Expert opinion Expert opinion Expert opinion
Abbreviation: RCT, randomized clinical trial.
“Adapted from Phillips et al.**® See also APPENDIXF.
YHigh quality includes RCTs with greater than 80% follow-up, blinding, and appropriate randomization procedures.
°High-quality cohort study includes greater than 80% follow-up.
dHigh-quality diagnostic study includes consistently applied reference standard and blinding.
eHigh-quality prevalence study is a cross-sectional study that uses a local and current random sample or censuses.
Weaker diagnostic criteria and reference standards, improper randomization, no blinding, and less than 80% follow-up may add bias and threats to validity.
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PROCEDURES FOR ASSIGNING LEVELS OF EVIDENCE

« Level of evidence is assigned based on the study design using
the Levels of Evidence table (APPENDIX E), assuming high quali-
ty (eg, for intervention, randomized clinical trial starts at level I)

« Study quality is assessed using the critical appraisal tool, and
the study is assigned 1 of 4 overall quality ratings based on the
critical appraisal results

« Level of evidence assignment is adjusted based on the overall
quality rating:

- High quality (high confidence in the estimate/results): study
remains at assigned level of evidence (eg, if the randomized
clinical trial is rated high quality, its final assignment is level
). High quality should include:

« Randomized clinical trial with greater than 80% follow-up,
blinding, and appropriate randomization procedures
« Cohort study includes greater than 80% follow-up

« Diagnostic study includes consistently applied reference
standard and blinding

« Prevalence study is a cross-sectional study that uses a
local and current random sample or censuses

- Acceptable quality (the study does not meet requirements for

high quality and weaknesses limit the confidence in the accu-
racy of the estimate): downgrade 1 level
- Based on critical appraisal results

- Low quality: the study has significant limitations that sub-

stantially limit confidence in the estimate: downgrade 2 levels
« Based on critical appraisal results

- Unacceptable quality: serious limitations—exclude from con-

sideration in the guideline
« Based on critical appraisal results
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APPENDIX G

ADDITIONAL INTRAINDIVIDUAL/PERSONAL RISK FACTORS INFLUENCING FUNCTIONAL
OUTCOMES AND MORTALITY OF OLDER ADULTS WITH HIP FRACTURE

Factor

Adverse Outcome
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Male sex

Living alone or in assisted living/extended care/long-term care
facility (includes hospitalized older adults)

Polypharmacy

Knee extension strength deficit

Blood laboratory values on admission
Albumin, <3.5 g/dL
Total lymphocyte count, <1500
Hemoglobin, <12 (female) and <13 g/lL (male)
Parathyroid hormone, >6.8 pmol/L
Inadequate nutrition (body mass index, <24 kg/m?)

Vitamin D deficiency, <32 ng/mL

Impaired perception and vision

Subtrochanteric/intertrochanteric fracture versus femoral neck
fracture

Ipsilateral hip abduction weakness or lower extremity contrac-
tures

Admit urinary incontinence
« Foley catheter

Thigh edema
Hip fracture surgery
Delay in surgery

Low-molecular-weight heparin deep venous thrombosis
prophylaxis
Blood transfusion

Perioperative blood loss

Postoperative anemia

Postoperative hemoglobin, <8.0 g/dL
Depressive symptoms
Postfracture hip pain

Higher morbidity and mortality in the hospital and at 1 y2/828293133525850 and higher mortality up to 5 y*>%—
increased complications during acute hospitalization®

Less likely to return home 4 mo post fracture®

In contrast, no differences in in-hospital outcome™®

Less able to cope with functional dependence™

Functional declinet®%

Decline in physical functioning (activities of daily living), falls®
Greater fall risk during inpatient rehabilitation®

Associated with greater than 50% deficits on the fractured side acutely post surgery®
Knee extension strength on the fractured side is a strong predictor of short- and long-term gait speed and
functional performance®

Increased length of stay and mortality*®
Increased mortality®

Increased length of stay and mortality?
Increased risk of in-hospital death®

Increased risk of intertrochanteric hip fracture, greater dependence of prefracture activities of daily living
function*

Weak evidence exists for the effectiveness of protein/energy supplements?

Significantly associated with Barthel index scores!

Deficiency was present in 96% of women with hip fracture, and poorer performance/higher fall rates when 9 ng/
mL or less*

Falls, fracture®

Increased mortality at discharge and at 1 y; decreased functional mobility at discharge for intertrochanteric
fractu r61820'21'27'38'40'60

In contrast, higher Functional Independence Measure scores at 1y for intertrochanteric!
12 studies cited did not find fracture type to independently predict outcomes®#

Need assistance with ambulation at 60 d®

Increased rate of complications*®
Decline in activities of daily living functioning!®

Mobility deficits, increased postural sway, ipsilateral quadriceps weakness®
High risk for venous thromboembolism?

Greater than 24 h: increased incidence of deep venous thrombosis®”
Greater than 4 d: increased mortality, increased length of stay®*

Increased frequency/severity of wound infection compared with mechanical prophylaxis®

Increased mortality more than 90 d post surgery®
Increased risk of infection, pneumonia*

Increased length of stay, impeded functional mobility after surgery, increased complications'®

Early postoperative mobility deficits, predictive of not regaining functional mobility after surgery!#
Increased mortality overall, and higher in those with pre-existing cardiac disease*

Longer length of stay, lower functional recovery, increased 1-y mortality?>3

Functional dependence at 3 mo*

Not monitoring/managing pain was associated with higher 30-d mortality*

Reduced acute hospital mobility related to hip pain; pain-limited functional performance on hospital discharge
was dependent on fracture type and procedure®*

Inadequate opioid analgesia increased risk of delirium?*

Table continues on page CPG58.
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Factor

Adverse Outcome

Delayed ambulation

Initial ambulation later than postoperative day 2

Initial ambulation: less than 24 h versus greater than 48 h
Weight-bearing status

Non-weight bearing 2-4 wk after surgery

Surgical/rthopaedic weight-bearing restrictions (less than full
weight bearing)

Reduced ambulation during postoperative days 1-3

Less physical therapy on or before postoperative day 3 and fewer
total sessions

Start of physical therapy more than 2 d after surgery
Physical therapy daily or less frequently
American Society of Anesthesiologists score of 3 or greater

Higher American Society of Anesthesiologists score (1is

New-onset delirium, pneumonia, increased length of stay®
Increased length of stay, decreased gait™
Increased mortality, increased complications during acute hospitalization®

Lower Functional Independence Measure scores, increased mortality at 3 mo and 1y*

Increased length of stay, decreased mobility*!
Decreased functional outcome during acute hospitalization®

Increased mortality”
Decreased mobility**

Increased length of stay®®
Less likely to be discharged to home?*

Increased 1-y mortality?®%
Increased complications during acute hospitalization®

Increased mortality up to 5 y*
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normal, 6 is brain-dead)

Early/acute hospital: impaired mobility

Timed up-and-go score less than 24 s at discharge

Low ambulatory status on postoperative days 1-3
residence?”

Loss of prefracture ambulatory status at hospital discharge
Prefracture New Mobility Score®
Cumulated Ambulation Score less than 6¥

Predictive of nonfalls at 6 mo*

Associated with more 30-d medical complications, increased mortality, and less discharge to previous

Associated with increased long-term mortality*
Not being able to regain basic mobility was associated with greater risk of death at 1 and 5y after fracture®

REFERENCES

1

Ariza-Vega P, Jiménez-Moledn JJ, Kristensen MT. Non-weight-bearing status com-

promises the functional level up to 1 yr after hip fracture surgery.

12.

Carson JL, Duff A, Poses RM, et al. Effect of anaemia and cardiovascular disease
on surgical mortality and morbidity. [gocet. 1996;348:1055-1060. https://doi.
0rg/10.1016/50140-6736(96)04330-9

Rehabil. 2014;93:641-648. https://doi.org/10.1097/PHM.0000000000000075 13. Carson JL, Noveck H, Berlin JA, Gould SA. Mortality and morbidity in patients

2. Ariza-Vega P, Kristensen MT, Martin-Martin L, Jiménez-Moledn JJ. Predictors of with very low postoperative Hb levels who decline blood transfusion. Gapelisiag.
long-term mortality in older people with hip fracture. | EEEEEG———N 2002;42:812-818. https://doi.org/10.1046/}.1537-2995.2002.00123 x
2015;96:1215-1221. https://doi.org/10.1016/j.apmr.2015.01.023 14. Cree M, Carriere KC, Soskolne CL, Suarez-Almazor M. Functional dependence

3. Avenell A, Handoll HH. Nutritional supplementation for hip fracture aftercare after hip fracture. | SNSRI ©001;80:736-743. https://doi.
in older people. Cochrane Database Syst Rev. 2010:CD001880. https://doi. 0rg/10.1097/00002060-200110000-00006
0rg/10.1002/14651858.CD001880.pubs 15. Di Monaco M, Castiglioni C, Vallero F, Di Monaco R, Tappero R. Appendicular lean

4. Bachrach-Lindstrom M, Johansson T, Unosson M, Ek AC, Wahlistrém O. Nutri- mass does not mediate the significant association between vitamin D status and
tional status and functional capacity after femoral neck fractures: a prospective functional outcome in hip-fracture women. | NN 2011;92:271-
randomized one-year follow-up study. Agiagatidiaag). 2000;12:366-374. https:// 276. https://doi.org/10.1016/j.apmr.2010.09.028
doi.org/10.1007/BF03339862 16. Foss NB, Kehlet H. Hidden blood loss after surgery for hip fracture.

5. Baer M, Neuhaus V, Pape HC, Ciritsis B. Influence of mobilization and weight Sue Br. 2006;88:1053-1059. https://doi.org/10.1302/0301-620X.88B8.17534
bearing on in-hospital outcome in geriatric patients with hip fractures. SICQTL. 17. Foss NB, Kehlet H. Short-term mortality in hip fracture patients admitted
2019;5:4. https://doi.org/10.1051/icotj/2019005 during weekends and holidays. Gimiaagss. 2006;96:450-454. https://doi.

6. Barnes B, Dunovan K. Functional outcomes after hip fracture. Shusther. org/10.1093/bja/ael012
1987,67:1675-1679. https://doi.org/10.1093/ptj/67.11.1675 18. Foss NB, Kristensen MT, Kehlet H. Anaemia impedes functional mobility after hip

7. Bentler SE, Liu L, Obrizan M, et al. The aftermath of hip fracture: discharge place- fracture surgery. Agasbgaing. 2008;37:173-178. https://doi.org/10.1093/ageing/
ment, functional status change, and mortality. giiimiSag. 2009;170:1290- afml6l
1299. https://doi.org/10.1093/aje/kwp266 19. Foss NB, Kristensen MT, Kehlet H. Prediction of postoperative morbidity, mortal-

8. Bijorkelund KB, Hommel A, Thorngren KG, Lundberg D, Larsson S. Factors at ad- ity and rehabilitation in hip fracture patients: the cumulated ambulation score.
mission associated with 4 months outcome in elderly patients with hip fracture. EiRehghil. 2006;20:701-708. https://doi.org/10.1191/0269215506cre9870a
AANAL 2009;77:49-58. 20. Fox KM, Cummings SR, Williams E, Stone K, Study of Osteoporotic Fractures.

9. Butler M, Forte M, Kane RL, et al. Treatment of common hip fractures. fid e Femoral neck and intertrochanteric fractures have different risk factors: a
) 2009:1-85. prospective study. piiaaaaiasEd 2000;11:1018-1023. https://doi.org/10.1007

10. Buurman BM, Hoogerduijn JG, van Gemert EA, de Haan RJ, Schuurmans MJ, 5001980070022
de Rooij SE. Clinical characteristics and outcomes of hospitalized older patients 21. Fox KM, Magaziner J, Hebel JR, Kenzora JE, Kashner TM. Intertrochanteric versus
with distinct risk profiles for functional decline: a prospective cohort study. PLoS femoral neck hip fractures: differential characteristics, treatment, and sequelae.
One. 2012;7:¢29621. https://doi.org/10.1371/journal.pone.0029621 I 1909;54:M635-M640. https://doi.org/10.1093/

11. Carson JL, Altman DG, Duff A, et al. Risk of bacterial infection associated with al- gerona/54.12.m635
logeneic blood transfusion among patients undergoing hip fracture repair. Jans- 22. Geerts WH, Bergquist D, Pineo GF, et al. Prevention of venous thromboembo-

fusion. 1999;39:694-700. https://doi.org/10.1046/}.1537-2995.1999.39070694.x

lism: American College of Chest Physicians Evidence-Based Clinical Practice

CPG58 | FEBRUARY 2021 | VOLUME 51 | NUMBER 2 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY



https://doi.org/10.1097/PHM.0000000000000075
https://doi.org/10.1016/j.apmr.2015.01.023
https://doi.org/10.1002/14651858.CD001880.pub5
https://doi.org/10.1002/14651858.CD001880.pub5
https://doi.org/10.1007/BF03339862
https://doi.org/10.1007/BF03339862
https://doi.org/10.1051/sicotj/2019005
https://doi.org/10.1093/ptj/67.11.1675
https://doi.org/10.1093/aje/kwp266
https://doi.org/10.1371/journal.pone.0029621
https://doi.org/10.1046/j.1537-2995.1999.39070694.x
https://doi.org/10.1016/S0140-6736(96)04330-9
https://doi.org/10.1016/S0140-6736(96)04330-9
https://doi.org/10.1046/j.1537-2995.2002.00123.x
https://doi.org/10.1097/00002060-200110000-00006
https://doi.org/10.1097/00002060-200110000-00006
https://doi.org/10.1016/j.apmr.2010.09.028
https://doi.org/10.1302/0301-620X.88B8.17534
https://doi.org/10.1093/bja/ael012
https://doi.org/10.1093/bja/ael012
https://doi.org/10.1093/ageing/afm161
https://doi.org/10.1093/ageing/afm161
https://doi.org/10.1191/0269215506cre987oa
https://doi.org/10.1007/s001980070022
https://doi.org/10.1007/s001980070022
https://doi.org/10.1093/gerona/54.12.m635
https://doi.org/10.1093/gerona/54.12.m635
https://www.jospt.org/action/showLinks?pmid=3671505&crossref=10.1093%2Fptj%2F67.11.1675&citationId=p_288
https://www.jospt.org/action/showLinks?pmid=16443639&crossref=10.1093%2Fbja%2Fael012&citationId=p_299
https://www.jospt.org/action/showLinks?pmid=22238628&crossref=10.1371%2Fjournal.pone.0029621&citationId=p_292
https://www.jospt.org/action/showLinks?pmid=22238628&crossref=10.1371%2Fjournal.pone.0029621&citationId=p_292
https://www.jospt.org/action/showLinks?pmid=11562555&crossref=10.1097%2F00002060-200110000-00006&citationId=p_296
https://www.jospt.org/action/showLinks?pmid=16944827&crossref=10.1191%2F0269215506cre987oa&citationId=p_301
https://www.jospt.org/action/showLinks?pmid=19808632&crossref=10.1093%2Faje%2Fkwp266&citationId=p_289
https://www.jospt.org/action/showLinks?pmid=10413276&crossref=10.1046%2Fj.1537-2995.1999.39070694.x&citationId=p_293
https://www.jospt.org/action/showLinks?pmid=10413276&crossref=10.1046%2Fj.1537-2995.1999.39070694.x&citationId=p_293
https://www.jospt.org/action/showLinks?pmid=11126523&citationId=p_286
https://www.jospt.org/action/showLinks?pmid=21272724&crossref=10.1016%2Fj.apmr.2010.09.028&citationId=p_297
https://www.jospt.org/action/showLinks?pmid=11256892&crossref=10.1007%2Fs001980070022&citationId=p_302
https://www.jospt.org/action/showLinks?pmid=19263829&citationId=p_290
https://www.jospt.org/action/showLinks?pmid=24658428&crossref=10.1097%2FPHM.0000000000000075&citationId=p_283
https://www.jospt.org/action/showLinks?pmid=24658428&crossref=10.1097%2FPHM.0000000000000075&citationId=p_283
https://www.jospt.org/action/showLinks?pmid=8874456&crossref=10.1016%2FS0140-6736%2896%2904330-9&citationId=p_294
https://www.jospt.org/action/showLinks?pmid=30816088&crossref=10.1051%2Fsicotj%2F2019005&citationId=p_287
https://www.jospt.org/action/showLinks?pmid=16877605&crossref=10.1302%2F0301-620X.88B8.17534&citationId=p_298
https://www.jospt.org/action/showLinks?pmid=16877605&crossref=10.1302%2F0301-620X.88B8.17534&citationId=p_298
https://www.jospt.org/action/showLinks?pmid=10647970&crossref=10.1093%2Fgerona%2F54.12.M635&citationId=p_303
https://www.jospt.org/action/showLinks?pmid=20804229&citationId=p_291
https://www.jospt.org/action/showLinks?pmid=20804229&citationId=p_291
https://www.jospt.org/action/showLinks?pmid=25701641&crossref=10.1016%2Fj.apmr.2015.01.023&citationId=p_284
https://www.jospt.org/action/showLinks?pmid=12375651&crossref=10.1046%2Fj.1537-2995.2002.00123.x&citationId=p_295
https://www.jospt.org/action/showLinks?pmid=18349013&crossref=10.1093%2Fageing%2Fafm161&citationId=p_300

Downloaded from www.jospt.org at on February 6, 2021. For persona use only. No other uses without permission.

Copyright © 2021 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

Hip FRACTURE: CLINICAL PRACTICE GUIDELINES

APPENDIX G

Guidelines (8th edition). Chest. 2008;133:381S-453S. https://doi.org/10.1378/
chest.08-0656

. Gruson KI, Aharonoff GB, Egol KA, Zuckerman JD, Koval KJ. The relationship
between admission hemoglobin level and outcome after hip fracture. LQuthon
Laumg. 2002;16:39-44. https://doi.org/10.1097/00005131-200201000-00009

. Guccione AA, Fagerson TL, Anderson JJ. Regaining functional independence in
the acute care setting following hip fracture. Qhysher. 1996;76:818-826. https://
doi.org/10.1093/ptj/76.8.818

. Guerini F, Morghen S, Lucchi E, Bellelli G, Trabucchi M. Depressive symptoms
and one year mortality among elderly patients discharged from a rehabilitation
ward after orthopaedic surgery of the lower limbs. Sekausbaugal. 2010;23:117-121.
https://doi.org/10.3233/BEN-2010-0274

. Hackett NJ, De Oliveira GS, Jain UK, Kim JY. ASA class is a reliable independent
predictor of medical complications and mortality following surgery. (gl Lo,
2015 Jun;18:184-90. https://doi.org/10.1016/j.ijsu.2015.04.079.

. Haentjens P, Autier P, Barette M, et al. Survival and functional outcome according
to hip fracture type: a one-year prospective cohort study in elderly women with
an intertrochanteric or femoral neck fracture. Bope. 2007,41:958-964. https.//
doi.org/10.1016/}.bone.2007.08.026

. Holt G, Smith R, Duncan K, Hutchison JD, Gregori A. Gender differences in
epidemiology and outcome after hip fracture: evidence from the Scottish

Hip Fracture Audit. . 2008;90:480-483. https://doi.
0rg/10.1302/0301-620X.90B4.20264

. Hommel A, Ulander K, Bjorkelund KB, Norrman PO, Wingstrand H, Thorngren
KG. Influence of optimised treatment of people with hip fracture on time to
operation, length of hospital stay, reoperations and mortality within 1 year. [giyry.
2008;39:1164-1174. https://doi.org/10.1016/}.injury.2008.01.048

. Hulsbaek S, Larsen RF, Troelsen A. Predictors of not regaining basic mobility after
hip fracture surgery. pifitiataaail. 2015;37:1739-1744. https.//doi.org/10.310%/
09638288.2014.974836

. Jiang HX, Majumdar SR, Dick DA, et al. Development and initial validation

of a risk score for predicting in-hospital and 1-year mortality in patients with

hip fractures. saintsdinamies. 2005;20:494-500. https://doi.org/10.135%/
JBMR.041133

. Kamel HK, Igbal MA, Mogallapu R, Maas D, Hoffmann RG. Time to ambulatlon
after hip fracture surgery: relation to hospitalization outcomes.

Saldedesai. 2003;58:1042-1045. https://doi.org/10.1093/gerona/58.11.m1042

. Kannegaard PN, van der Mark S, Eiken P, Abrahamsen B. Excess mortality in
men compared with women following a hip fracture. National analysis of come-
dications, comorbidity and survival. Age.Agaiag. 2010;39:203-209. https://doi.
org/10.1093/ageing/afp221

. Kaplan RM, Ganiats TG, Sieber WJ, Anderson JP. The Quality of Well-Being

Scale: critical similarities and differences with SF-36.

1998;10:509-520. https://doi.org/10.1093/intghc/10.6.509

. Karaca S, Ayhan E, Kesmezacar H, Uysal O. Hip fracture mortality: is it affected
by anesthesia techniques? | iEEG_—_———_—- 2012;2012:708754. https.//doi.
org/10.1155/2012/708754

. Koval KJ, Maurer SG, Su ET, Aharonoff GB, Zuckerman JD. The effects of nutri-
tional status on outcome after hip fracture. sxpsiataituag. 1999;13:164-169.
https://doi.org/10.1097/00005131-199903000-00003

. Kristensen MT. Hip fracture-related pain strongly influences functional perfor-
mance of patients with an intertrochanteric fracture upon discharge from the
hospital. PR 2013;5:135-141. https://doi.org/10.1016/j.pmr}.2012.10.006

. Kristensen MT, Bandholm T, Bencke J, Ekdahl C, Kehlet H. Knee-extension
strength, postural control and function are related to fracture type and thigh ede-
ma in patients with hip fracture. Clin Biomech (Bristol, Avon). 2009;24:218-224.
https://doi.org/10.1016/j.clinbiomech.2008.10.003

. Kristensen MT, Foss NB, Ekdahl C, Kehlet H. Prefracture functional level evaluated
by the New Mobility Score predicts in-hospital outcome after hip fracture surgery.
Aainaiaas 2010;81:296-302. https://doi.org/10.3109/17453674.2010.487240

. Kristensen MT, Foss NB, Kehlet H. Factors with independent influence on

the ‘timed up and go’ test in patients with hip fracture. i ———
2009;14:30-41. https://doi.org/10.1002/pri.414

. Kristensen MT, Foss NB, Kehlet H. Timed “Up & Go” Test as a predictor of falls

within 6 months after hip fracture surgery. B Iher. 2007,87.24-30. https://doi.
org/10.2522/ptj.20050271

. Kristensen MT, Kehlet H. The basic mobility status upon acute hospital discharge

is an independent risk factor for mortality up to 5 years after hip fracture surgery.
faitnaiaas 2018;89:47-52. https://doi.org/10.1080/17453674.2017.1382038

. Kristensen MT, Kehlet H. Most patients regain prefracture basic mobility after hip

fracture surgery in a fast-track programme. Ragldedyl. 2012;59:A4447.

. LeBoff MS, Hawkes WG, Glowacki J, Yu~Yahiro J, Hurwitz S, Magaziner J. Vitamin

D-deficiency and post-fracture changes in lower extremity function and falls
in women with hip fractures. Qitataaaakad 2008;19:1283-1290. https.//doi.
0rg/10.10074500198-008-0582-6

. Madsen OR, Lauridsen UB, Sgrensen OH. Quadriceps strength in women with a

previous hip fracture: relationships to physical ability and bone mass. Sgaad.J
Bekabillled 2000;32:37-40.

. Morrison RS, Magaziner J, Gilbert M, et al. Relationship between pain and opioid

analgesics on the development of delirium following hip fracture. LGatatabd
Hitihaibiagehai 2003;58:76-81. https://doi.org/10.1093/gerona/58.1.m76

. Minter KH, Clemmesen CG, Foss NB, Palm H, Kristensen MT. Fatigue and pain

limit independent mobility and physiotherapy after hip fracture surgery. Risgbil
Rehabil. 2018;40:1808-1816. https://doi.org/10.1080/09638288.20171314556

. Myers AH, Palmer MH, Engel BT, Warrenfeltz DJ, Parker JA. Mobility in older

patients with hip fractures: examining prefracture status, complications, and out-
comes at discharge from the acute-care hospital. piiiaaalitug. 1996;10:99-
107. https://doi.org/10.1097/00005131-199602000-00005

. Nielsen KA, Jensen NC, Jensen CM, et al. Quality of care and 30 day mortality

among patients with hip fractures: a nationwide cohort study. iistiat
Res. 2009;9:186. https://doi.org/10.1186/1472-6963-9-186

. Oldmeadow LB, Edwards ER, Kimmel LA, Kipen E, Robertson VJ, Bailey MJ. No

rest for the wounded: early ambulation after hip surgery accelerates recovery.
Al s 2006;76:607-611. https://doi.org/10.1111/].1445-2197.2006.03786.x

. Penrod JD, Boockvar KS, Litke A, et al. Physical therapy and mobility 2 and 6

months after hip fracture. jufiinniiag. 2004;52:1114-1120. https://doi.
org/10.1111/}.1532-5415.2004.52309.x

. Penrod JD, Litke A, Hawkes WG, et al. The association of race, gender, and

comorbidity with mortality and function after hip fracture. jisfimiiniinin
Med.Sci 2008;63:867-872. https://doi.org/10.1093/gerona/63.8.867

. Portegijs E, Sipild S, Rantanen T, Lamb SE. Leg extension power deficit and mo-

bility limitation in women recovering from hip fracture.
2008;87:363-370. https://doi.org/10.1097/PHM.0b013e318164a9%e2

. Samuelsson B, Hedstrom MI, Ponzer S, et al. Gender differences and cognitive

aspects on functional outcome after hip fracture—a 2 years’ follow-up of 2,134
patients. AgasAgaiag. 2009;38:686-692. https://doi.org/10.1093/ageing/afpl69

. Sanchez-Ballester J, Smith M, Hassan K, Kershaw S, Elsworth CS, Jacobs L.

Wound infection in the management of hip fractures: a comparison between
low-molecular weight heparin and mechanical prophylaxis. fitsiaaatel
2005;71:55-59.

. Semel J, Gray JM, Ahn HJ, Nasr H, Chen JJ. Predictors of outcome following

hip fracture rehabilitation. P/ R. 2010;2:799-805. https://doi.org/10.1016/j.
pmrj.2010.04.019

. Smith EB, Parvizi J, Purtill JJ. Delayed surgery for patients with femur and hip

fractures—risk of deep venous thrombosis. Lliguag. 2011;70:E113-E116. https.//
doi.org/10.1097/TA.0b013e31821b8768

. Soderqvist A, Miedel R, Ponzer S, Tidermark J. The influence of cognitive function

on outcome after a hip fracture. | EEEEG_—G_—G— 2006;88:2115-2123.

. Takahashi C, Fushimi K, Matsuda S. Factors associated with a protracted hospital

stay after hip fracture surgery in Japan. S st 2011;11:474-481.
https://doi.org/10.1111/}.1447-0594.2011.00711.x

. Thorngren KG, Norrman PO, Hommel A, Cedervall M, Thorngren J, Wingstrand H.

Influence of age, sex, fracture type and pre-fracture living on rehabilitation pat-
tern after hip fracture in the elderly. RishkdaRaEagg. 2005;27:1091-1097. https://
doi.org/10.1080/09638280500056402

. Wu J, Kurrle S, Cameron ID. Restricted weight bearing after hip fracture sur-

gery in the elderly: economic costs and health outcomes.
2009;15:217-219. https://doi.org/10.1111/}.1365-2753.2008.00943.x

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY

VOLUME 51 | NUMBER 2 | FEBRUARY 2021 | CPG59


https://doi.org/10.1378/chest.08-0656
https://doi.org/10.1378/chest.08-0656
https://doi.org/10.1097/00005131-200201000-00009
https://doi.org/10.1093/ptj/76.8.818
https://doi.org/10.1093/ptj/76.8.818
https://doi.org/10.3233/BEN-2010-0274
https://doi.org/10.1016/j.ijsu.2015.04.079
https://doi.org/10.1016/j.bone.2007.08.026
https://doi.org/10.1016/j.bone.2007.08.026
https://doi.org/10.1302/0301-620X.90B4.20264
https://doi.org/10.1302/0301-620X.90B4.20264
https://doi.org/10.1016/j.injury.2008.01.048
https://doi.org/10.3109/09638288.2014.974836
https://doi.org/10.3109/09638288.2014.974836
https://doi.org/10.1359/JBMR.041133
https://doi.org/10.1359/JBMR.041133
https://doi.org/10.1093/gerona/58.11.m1042
https://doi.org/10.1093/ageing/afp221
https://doi.org/10.1093/ageing/afp221
https://doi.org/10.1093/intqhc/10.6.509
https://doi.org/10.1155/2012/708754
https://doi.org/10.1155/2012/708754
https://doi.org/10.1097/00005131-199903000-00003
https://doi.org/10.1016/j.pmrj.2012.10.006
https://doi.org/10.1016/j.clinbiomech.2008.10.003
https://doi.org/10.3109/17453674.2010.487240
https://doi.org/10.1002/pri.414
https://doi.org/10.2522/ptj.20050271
https://doi.org/10.2522/ptj.20050271
https://doi.org/10.1080/17453674.2017.1382038
https://doi.org/10.1007/s00198-008-0582-6
https://doi.org/10.1007/s00198-008-0582-6
https://doi.org/10.1093/gerona/58.1.m76
https://doi.org/10.1080/09638288.2017.1314556
https://doi.org/10.1097/00005131-199602000-00005
https://doi.org/10.1186/1472-6963-9-186
https://doi.org/10.1111/j.1445-2197.2006.03786.x
https://doi.org/10.1111/j.1532-5415.2004.52309.x
https://doi.org/10.1111/j.1532-5415.2004.52309.x
https://doi.org/10.1093/gerona/63.8.867
https://doi.org/10.1097/PHM.0b013e318164a9e2
https://doi.org/10.1093/ageing/afp169
https://doi.org/10.1016/j.pmrj.2010.04.019
https://doi.org/10.1016/j.pmrj.2010.04.019
https://doi.org/10.1097/TA.0b013e31821b8768
https://doi.org/10.1097/TA.0b013e31821b8768
https://doi.org/10.1111/j.1447-0594.2011.00711.x
https://doi.org/10.1080/09638280500056402
https://doi.org/10.1080/09638280500056402
https://doi.org/10.1111/j.1365-2753.2008.00943.x
https://www.jospt.org/action/showLinks?pmid=19239606&crossref=10.1111%2Fj.1365-2753.2008.00943.x&citationId=p_343
https://www.jospt.org/action/showLinks?pmid=10206247&crossref=10.1097%2F00005131-199903000-00003&citationId=p_318
https://www.jospt.org/action/showLinks?pmid=18555253&crossref=10.1016%2Fj.injury.2008.01.048&citationId=p_311
https://www.jospt.org/action/showLinks?pmid=19767316&crossref=10.1093%2Fageing%2Fafp169&citationId=p_336
https://www.jospt.org/action/showLinks?pmid=18574271&crossref=10.1378%2Fchest.08-0656&citationId=p_304
https://www.jospt.org/action/showLinks?pmid=28415885&crossref=10.1080%2F09638288.2017.1314556&citationId=p_329
https://www.jospt.org/action/showLinks?pmid=28415885&crossref=10.1080%2F09638288.2017.1314556&citationId=p_329
https://www.jospt.org/action/showLinks?pmid=18646243&crossref=10.1002%2Fpri.414&citationId=p_322
https://www.jospt.org/action/showLinks?pmid=17015586&crossref=10.2106%2FJBJS.E.01409&citationId=p_340
https://www.jospt.org/action/showLinks?pmid=20075035&crossref=10.1093%2Fageing%2Fafp221&citationId=p_315
https://www.jospt.org/action/showLinks?pmid=15209649&crossref=10.1111%2Fj.1532-5415.2004.52309.x&citationId=p_333
https://www.jospt.org/action/showLinks?pmid=25937154&crossref=10.1016%2Fj.ijsu.2015.04.079&citationId=p_308
https://www.jospt.org/action/showLinks?pmid=18373057&crossref=10.1007%2Fs00198-008-0582-6&citationId=p_326
https://www.jospt.org/action/showLinks?pmid=23182336&crossref=10.1016%2Fj.pmrj.2012.10.006&citationId=p_319
https://www.jospt.org/action/showLinks?pmid=25350664&crossref=10.3109%2F09638288.2014.974836&citationId=p_312
https://www.jospt.org/action/showLinks?pmid=15792208&citationId=p_337
https://www.jospt.org/action/showLinks?pmid=8932668&crossref=10.1097%2F00005131-199602000-00005&citationId=p_330
https://www.jospt.org/action/showLinks?pmid=11782632&crossref=10.1097%2F00005131-200201000-00009&citationId=p_305
https://www.jospt.org/action/showLinks?pmid=11782632&crossref=10.1097%2F00005131-200201000-00009&citationId=p_305
https://www.jospt.org/action/showLinks?pmid=17142643&crossref=10.2522%2Fptj.20050271&citationId=p_323
https://www.jospt.org/action/showLinks?pmid=21592271&crossref=10.1111%2Fj.1447-0594.2011.00711.x&citationId=p_341
https://www.jospt.org/action/showLinks?pmid=9928590&crossref=10.1093%2Fintqhc%2F10.6.509&citationId=p_316
https://www.jospt.org/action/showLinks?pmid=18772476&crossref=10.1093%2Fgerona%2F63.8.867&citationId=p_334
https://www.jospt.org/action/showLinks?pmid=18772476&crossref=10.1093%2Fgerona%2F63.8.867&citationId=p_334
https://www.jospt.org/action/showLinks?pmid=17913614&crossref=10.1016%2Fj.bone.2007.08.026&citationId=p_309
https://www.jospt.org/action/showLinks?pmid=10782940&crossref=10.1080%2F003655000750045721&citationId=p_327
https://www.jospt.org/action/showLinks?pmid=10782940&crossref=10.1080%2F003655000750045721&citationId=p_327
https://www.jospt.org/action/showLinks?pmid=15746995&crossref=10.1359%2FJBMR.041133&citationId=p_313
https://www.jospt.org/action/showLinks?pmid=20869677&crossref=10.1016%2Fj.pmrj.2010.04.019&citationId=p_338
https://www.jospt.org/action/showLinks?pmid=19822018&crossref=10.1186%2F1472-6963-9-186&citationId=p_331
https://www.jospt.org/action/showLinks?pmid=19822018&crossref=10.1186%2F1472-6963-9-186&citationId=p_331
https://www.jospt.org/action/showLinks?pmid=8710961&crossref=10.1093%2Fptj%2F76.8.818&citationId=p_306
https://www.jospt.org/action/showLinks?pmid=28946781&crossref=10.1080%2F17453674.2017.1382038&citationId=p_324
https://www.jospt.org/action/showLinks?pmid=16278177&crossref=10.1080%2F09638280500056402&citationId=p_342
https://www.jospt.org/action/showLinks?pmid=22291699&citationId=p_317
https://www.jospt.org/action/showLinks?pmid=18378923&crossref=10.1302%2F0301-620X.90B4.20264&citationId=p_310
https://www.jospt.org/action/showLinks?pmid=18303470&crossref=10.1097%2FPHM.0b013e318164a9e2&citationId=p_335
https://www.jospt.org/action/showLinks?pmid=12560416&crossref=10.1093%2Fgerona%2F58.1.M76&citationId=p_328
https://www.jospt.org/action/showLinks?pmid=12560416&crossref=10.1093%2Fgerona%2F58.1.M76&citationId=p_328
https://www.jospt.org/action/showLinks?pmid=20450426&crossref=10.3109%2F17453674.2010.487240&citationId=p_321
https://www.jospt.org/action/showLinks?pmid=14630887&crossref=10.1093%2Fgerona%2F58.11.M1042&citationId=p_314
https://www.jospt.org/action/showLinks?pmid=14630887&crossref=10.1093%2Fgerona%2F58.11.M1042&citationId=p_314
https://www.jospt.org/action/showLinks?pmid=21817966&crossref=10.1097%2FTA.0b013e31821b8768&citationId=p_339
https://www.jospt.org/action/showLinks?pmid=16813627&crossref=10.1111%2Fj.1445-2197.2006.03786.x&citationId=p_332
https://www.jospt.org/action/showLinks?pmid=21098965&crossref=10.1155%2F2010%2F365341&citationId=p_307
https://www.jospt.org/action/showLinks?pmid=22677245&citationId=p_325

APPENDIX H

Hip FRACTURE: CLINICAL PRACTICE GUIDELINES

Downloaded from www.jospt.org at on February 6, 2021. For persona use only. No other uses without permission.

Copyright © 2021 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

SURGERY-RELATED FACTORS ASSOCIATED WITH OUTCOMES

Fracture/Surgical Consideration Treatment/Procedure Risk/Outcome
Nondisplaced intracapsular Conservative versus surgical treatment  Surgical intervention decreases risk of fracture displacement and allows for
early mobilization. Arthroplasty recommended for older, less fit individuals
and open reduction internal fixation for more fit individuals 65 to 70 y old®
Higher morbidity and mortality and longer hospital stays with nonoperative
courset?
Displaced intracapsular Open reduction internal fixation for More complications with open reduction internal fixation versus arthroplasty?
active people Better outcome with arthroplasty versus open reduction internal fixation: lower
Hemiarthroplasty for less mobile, older reoperation rate and pain scores, better functional status, and/or lower
adults complication rate'?

Total hip arthroplasty

Total hip arthroplasty: lower pain scores and lower revision rates (acetabular
wear) versus hemiarthroplasty.* Higher dislocation rate than hemiarthro-
plasty in general and in people with dementia®

Stable intertrochanteric Cephalomedullary nail versus sliding Nail has decreased operative time and blood loss versus sliding hip screw'?
hip screw Nail has increased rate of intraoperative and postoperative fractures®
Unstable intertrochanteric Cephalomedullary nail versus sliding Nail leads to improved postoperative walking ability, fewer blood transfusions'?
hip screw Nail has decreased limb shortening versus sliding hip screw'?
Similar mortality and functional results between devices'?
No difference in pain*?
Reverse oblique, transverse intertrochanteric Cephalomedullary nail versus sliding Nail has lower failure rates, blood loss, operating-room time'?
hip screw
Subtrochanteric Cephalomedullary nail versus extramed-  Lower complication rate with cephalomedullary nail versus sliding hip screws,
ullary fixation fixed-angle device, or extramedullary fixation?
Surgical approach Anterolateral (transgluteal, modified Modified Hardinge: decreased dislocation rates versus posterior*?
Hardinge)
Posterior (Southern or Moore, dorsal) Increased dislocation rate and thrombosis versus anterior®
Anterior Increased operative time, blood loss, and infection versus posterior®
Femoral stem Cemented versus press fit Higher fracture risk with press fit versus cemented®
Deep venous thrombosis/venous thromboembolism/ Pharmacological prophylaxis Lower risk of deep venous thrombosis/venous thromboembolism/pulmonary
pulmonary embolism Mechanical prophylaxis embolism complications with pharmacological or mechanical prophylaxis
versus placebo*?
Pharmacological had a higher rate of hematoma complications versus
placebot?
Decreased deep venous thrombosis with 7-10 d of impulse system and
compression stockings versus compression stockings only*?
REFERENCES
1. Brox WT, Roberts KC, Taksali S, et al. The American Academy of Orthopaedic Sur- 3. Scottish Intercollegiate Guidelines Network. Management of Hip Fracture in Older
geons Evidence-Based Guideline on Management of Hip Fractures in the Elderly. J People: A National Clinical Guideline. Edinburgh, UK: Scottish Intercollegiate
et ©015;97:1196-1199. hitps://doi.org/10.2106/JBJS.0.00229 Guidelines Network; 2009.

2. Roberts KC, Brox WT. AAOS Clinical Practice Guideline: Management of Hip

Fractures in the Elderly. RN 2015;23:138-140. https://doi.
org/10.5435/JAA0S-D-14-00433
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DETAILED SUMMARY OF MEASURES

BODY FUNCTIONS AND STRUCTURES - PHYSICAL
IMPAIRMENT MEASURES

Lower Extremity Muscle Strength/Power

Construct Measured and ICF Level
Measurement of impairment of body function: strength of single
joint.

Description and Discussion
Knee extension strength of the fractured side approximately 2
weeks after fracture is on average reduced by more than 50%
compared to the nonfractured side.>*75% Knee extension, hip
extension, and hip abduction can be assessed using different
strength testing devices, for example, a dynamometer, a “spring
balance,” the Nottingham power rig, an isokinetic muscle
strength testing device, and free weights or resistance training
machines for repetition-maximum (RM) testing (eg, weight load
lifted during a 10-RM test). A handheld dynamometer is com-
monly used for patients with hip fracture.%5% A belt/strap-fixat-
ed approach is recommended to conduct a “make test,” where
the patient holds maximal isometric contractions for 3 to 5
seconds. For the frailest/weakest, manual muscle testing may
be used.®
« Scoring: strength is scored as Newtons, kilograms, or pounds
and reported as such or adjusted for the lever arm (eg, Newton
meters) or body weight, normalized as Newtons per kilogram
or Newton meters per kilogram, while power is reported as
watts. A practice trial is commonly used before test trials,
including a minimum of 60 seconds of rest between trials to re-
duce the effect of muscle fatigue. Verbal encouragement should
be given during testing to encourage maximal effort, and the
highest (“strongest”) value should be used as the result.%7
« Time to administer: 5 to 10 minutes per leg, depending on
number of trials, type of strength testing approach, and equip-
ment used
Equipment required: a handheld dynamometer, spring bal-
ance,” or fixated handheld dynamometer® is often used for
strength testing, while a Nottingham power rig is often used for
power testing®
« Training required and resources available: familiarization with
equipment and practice with testing procedures are needed
before real-life testing
« Assistive devices: belt for fixation if using a handheld
dynamometer

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

- Intrarater reliability for the affected and unaffected legs for
knee and hip strength using a dynamometer was rated as “ex-
cellent” (intraclass correlation coefficient [ICC]>0.75)%

« Intrarater and test-retest reliability was established in the acute
phase of hip fracture recovery for hip abduction, hip flexion,

and knee extension.5%% The ICC for the fractured limb was 0.80
or greater and for the nonfractured limb was 0.69 or greater
Test-retest reliability (ICC,,) of knee extension strength, with a
belt-fixated handheld dynamometer (based on 3 consecutive
assessments in the same session), of 75 patients with hip frac-
ture (mean + SD, 26.4 + 8.4 days post surgery). The ICC for the
fractured limb was 0.95. The standard error of measurement
(SEM) of the fractured limb was 1.0 kg and the minimum de-
tectable change (MDC,) was 2.3 kg. For the nonfractured limb,
the ICC was 0.95, SEM was 1.6 kg, and MDC, was 3.7 kg

Validity

For older adults with hip fracture:

» Maximal isometric knee extension strength correlated with:

- 10-m fast walking speed (mean, 8.5 days post surgery; r =
0.77 for the fractured limb and r = 0.80 for the unaffected
limb, P<.001), in addition to significant associations with
several other performance-based outcome measures.*
Corresponding data were reported in an outpatient setting
(mean + SD, 17.5 + 5.7 days post surgery)”

- Fractured-limb thigh edema and knee extension strength
deficit (as a percent of the unaffected limb)>: r = -0.77,
P<.001

- Correlations between the 6-minute walk test (6MWT) and
lower extremity strength and power were r = 0.62 (95% con-
fidence interval [CI]: 0.46, 0.75) and r = 0.72 (95% CI: 0.59,
0.82), respectively®’

« In the acute hospital, a larger fractured-limb strength deficit
(percent of nonfractured limb strength) was found for trochan-
teric fractures compared to femoral neck fractures%

« Strong positive correlations of knee extension strength with
gait speed, and negative correlations with edema, were report-
ed.5*’8 Positive correlations were found between knee extension
strength and power and the BMWT®’

Sensitivity/Responsiveness/Score Interpretation: Effect Size,
Standardized Response Mean (SRM), Minimal Clinically
Important Difference (MCID)

For older adults with hip fracture:

- Effect sizes for lower extremity strength training have been re-
ported in systematic reviews of interventions conducted from 3
months to 1 year after fracture (0.42; 95% ClI: 0.10, 0.74)% and
from 3 weeks to years after fracture (0.47; 95% Cl: 0.27, 0.66)°

Floor/Ceiling Issues
« None reported

How to Access/Resources

« Manual muscle testing: https://www.physio-pedia.com/
Muscle_Strength

« 1-RM (or any multiple RM) testing: http://exercise.trekeduca-
tion.org/2017/10/01/10-rm-testing/
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Reference Values
For older adults with hip fracture:
* Not established

For community-dwelling older adults®*:

« A meta-analysis of 3 studies reported knee extension strength
values standardized relative to body weight and reported as
percent by age and sex:

- Age, 60-69 years

* Men: 49% for the nondominant (n = 44) and 48% for the
dominant (n = 46) side

+ Women: 39% for the nondominant (n = 49) and 41% for
the dominant (n = 50) side

- Age, 70-79 years

 Men: 48% for the nondominant (n = 50) and 46% for the
dominant (n = 51) side

 Women: 36% for the nondominant (n = 47) and 38% for
the dominant (n = 47) side

Recommended for Future Research in Older Adults With
Hip Fracture

« Effect size, SRM, and MCID of muscle strength/power tests
« Predictive value

« Reliability of muscle power testing

« Reference values

Evidence Summary and Rationale

There was strong evidence for the reliability and validity

of knee extensor strength and moderate evidence for hip
strength. Clinical circumstances will affect the feasibility of
the methods used. The importance of lower extremity strength
to functional outcome provided additional support for this
recommendation.

Recommendations

Physical therapists must test and document knee ex-
A tension strength across settings.

Physical therapists should test and document hip mus-

cle strength in postacute settings.

Verbal Rating (Ranking) Scale (VRS) for Pain

Construct Measured and ICF Level

The VRS for pain has been used to measure hip fracture-related
pain in acute, postacute, and outpatient settings. It addresses the
ICF level of impairment/body functions and structures.

Description and Discussion

The VRS is a patient-reported measure that can be used for pain
at rest and during activity. Alternative pain scales exist, including
the numeric rating scale (NRS, 0-10) or visual analog scale (VAS,
0-10 or 0-100). Test-retest reliability has been established, and
the VRS 0-to-4-point scale has proven superior to the VAS in pa-

tients with hip fracture.®® There is some evidence to support use

in patients with cognitive impairment.”

« Scoring: to administer the VRS, the patient is asked, “Do you
experience any pain in the area where you fractured your hip?”
If the answer is yes, then the patient is asked whether the ex-
perienced pain is slight, moderate, severe, or unbearable. The
score is rated on a 5-point ordinal scale: O is no pain, 1is slight
pain, 2 is moderate pain, 3 is severe pain, and 4 is unbearable
pain.” Pain should be measured at rest and during activity, for
example, during walking, sit-to-stand, and training

« Time to administer: less than 2 minutes

« Equipment required: none

« Training required and resources available: none

« Assistive devices: none

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« Intrarater reliability by interview (mean, 3.6 days post surgery;
linear weighted k = 0.75; 95% Cl: 0.65, 0.85) for the fractured
leg at rest (1-minute interval between assessments) and during
a passive straight leg raise (k = 0.68; 95% Cl: 0.59, 0.77)
(3-minute interval)’

« Test-retest reliability assessed daily from before surgery to
postoperative day 3 (measurement repeated after 10 minutes
each day): Pearson’s r = 0.75 to 0.93%

Validity
For older adults with hip fracture:
» Moderate to strong correlations were reported from before sur-
gery to postoperative day 3 with the VAS (r = 0.58-0.77)%°
+ Adjusted odds ratio (OR) for the following variables: frequency
of pain medication use (OR =5.75; 95% Cl: 2.23, 14.82; P =
.003), Yesavage Mood Score (OR = 2.69; 95% Cl: 1.18, 6.12; P
=.02), and knee extension at 60°/ in the fractured limb (OR =
0.96; 95% Cl: 0.92, 1.00; P =.05)%*
« For patients in the acute-care hospital:
- Higher pain scores in trochanteric hip fractures compared
to cervical femoral fractures, and patients with moderate to
severe pain performed worse on the timed up-and-go (TUG)
test than those with no to slight pain®
- Higher pain scores in surgery with “osteosynthesis” com-
pared to arthroplasty®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,
SRM, MCID
« Not established

Floor/Ceiling Issues
+ None known

How to Access
« No formal version found
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Recommended Future Research in Older Adults With

Hip Fracture

- Establish reliability estimates in other settings than acute care
« Establish sensitivity to change and responsiveness

Evidence Summary and Rationale

Strong evidence, based on level | evidence, was found for the
reliability and validity of the VRS for pain in older adults with hip
fracture, and it was found to be clinically feasible.

Recommendation

Physical therapists should administer and document
A the VRS for pain in all settings to monitor pain.

ACTIVITY LIMITATION - PHYSICAL PERFORMANCE
MEASURES

5-Times Sit-to-Stand (5TSS) Test

Construct Measured and ICF Level

The 5TSS test is a mobility measure that tests the ability to per-
form transfers at the activity level.

Description and Discussion
The 5TSS (also called “chair rise”) test is the most commonly
used version of the original 10-times sit-to-stand test and its
many versions (1, 3, and 5), which were initially developed as a
proxy for lower extremity strength. This performance-based mea-
sure is conducted using a straight-backed chair (against a wall),
by recording the time it takes to stand up and sit down 5 times
with the arms folded across the chest.”® The 5TSS is also includ-
ed as part of the Short Physical Performance Battery (SPPB).
The test is limited to higher-functioning patients because upper
extremity use is not permitted. Five sit-to-stand transitions are
required to register a score.3*”° An alternative test, the 30-second
chair rise, was developed within the Senior Fitness Test battery
and counts the number of transitions one can perform in 30 sec-
onds. Although measurement properties have been established in
community-dwelling older adults,®% there were no measurement
studies in patients post hip fracture.
« Scoring: score is the time taken in seconds to complete the
test. Lower scores indicate better mobility skills
« Time to administer: specific estimates are not identified in the
literature, but it would appear that the test takes less than 5
minutes®
« Equipment required: standard armless chair, 43 to 45 c¢m high,
with a back rest, and a stopwatch!'7®
« Training required and resources available: training is not required
- Administration recommendations are provided in the Acade-
my of Neurologic Physical Therapy Core Outcome Measures
guideline’®
- A downloadable instructional video is available as part of
the SPPB: https://www.nia.nih.gov/research/labs/leps/
short-physical-performance-battery-sppb
« Assistive devices: this test is performed without the use of as-
sistive devices

Measurement Properties

Reliability and Precision

For older adults with hip fracture®:;

« Interrater reliability between 3 and 12 weeks after fracture: ICC
=0.87 (95% CI: 0.77,0.93)

« Test-retest reliability between 3 and 12 weeks after fracture: ICC
=0.91(95% Cl: 0.81, 0.96)

Validity

For older adults with hip fracture:

« Correlation between self-rated strength and chair-rise time: r =
0.22%

« Correlations between the 5TSS and the Medical Outcomes
Study 12-ltem Short-Form Health Survey (SF-12) subscales, Ac-
tivity Measure for Post-Acute Care (AM-PAC), Lower Extremity
Functional Scale, Oxford Hip Score, and NRS were nonsignifi-
cant (r = 0.15-0.40)®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID*

« Effect sizes ranged from 0.74 to 1.12

« Area under the curve (AUC), using the EuroQol-5 dimensions
scale (EQ-5D) as the reference, was 0.66 (95% Cl: 0.57, 0.75)

Floor/Ceiling Issues

« Floor effects for the 5TSS were the impetus for the use of the
30-second sit-to-stand (chair rise)307

« More than 88% of patients were not able to rise from a chair in
the acute setting after hip fracture surgery (30-second chair-
rise test)¥

How to Access
« Centers for Disease Control and Prevention: https://wwwyou-
tube.com/watch?v=Ng-UOH|TejY

Recommended Future Research in Older Adults With

Hip Fracture

« Determine reliability estimates, predictive validity, and SRM
and MCID

Evidence Summary and Rationale

Moderate evidence, based on level Il evidence, was found for the
5TSS. Although the evidence was specific to the 5TSS, the guide-
line development team (GDT) acknowledges the potential fea-
sibility of the 30-second version of the test for patients who are
unable to complete 5 repetitions. The 5TSS test is also recom-
mended as a test to assess risk for falls in older adults. Because
90% of hip fractures are associated with a fall, fall-risk assess-
ment and management are critical in this population. Refer to the
fall-risk management guideline for specific recommendations.®

Recommendation
Physical therapists should conduct and document the
B 5TSS or 30-second sit-to-stand test in postacute inpa-
tient, home, and outpatient settings to measure mobili-
ty and fall risk.
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6-Minute Walk Test

Construct Measured and ICF Level

The 6MWT measures walking endurance in older adults with hip
fracture in postacute and outpatient rehabilitation settings™6+87°
at the activity level.

Description and Discussion

The 6MWT is a performance-based measure of walking endur-

ance in older adults with hip fracture in postacute and outpatient

rehabilitation settings at the activity level.”787° Distance in
meters is measured while an individual walks as far as possible
without running and while using assistive devices, if needed, for

6 minutes on at least a 12-m walkway. Two cones are placed at

each end of the 30-m walkway.”® A study conducted in healthy

community-dwelling older adults demonstrated no difference in
walking distance with or without instructions to “walk as far or
as fast as possible,” but no similar study has been conducted

in older adults with hip fracture.’® Hip fracture-related pain was

associated with performance on the 6MWT, and therefore pain

during testing should be documented.’”?

« Scoring: score is the distance walked in 6 minutes. Higher
scores indicate better performance

« Time to administer: approximately 10 minutes (6 minutes per
trial and administration time)

« Equipment required: a 30-m walkway, 2 cones to mark each
end of the walkway, a stopwatch, a chair to rest, and a record-
ing sheet

« Training required and resources available:

- Administration recommendations are provided in the Acade-
my of Neurologic Physical Therapy Core Outcome Measures
guideline’®

- Instructions can also be found in the American Thoracic So-
ciety statement?

« Assistive devices: the test can be performed with or without the
use of assistive devices

Measurement Properties

Reliability and Precision

For older adults with hip fracture’;

« Interrater reliability in women, approximately 1 month after hip
fracture surgery: ICC,, = 0.92 (95% CI: 0.81, 0.97)

« SEM, 21.4 m

* MDC,,, 59.4 m

* MDC,, (with rollator), 49.8 m

Validity

For older adults with hip fracture:

- Correlations with lower extremity strength and power were r
=0.62 (95% Cl: 0.46, 0.75) and r = 0.72 (95% Cl: 0.59, 0.82),
respectively, in inpatient, home, and outpatient settings®
Strong correlation with the de Morton Mobility Index (DEMMI)
score at admission to an inpatient setting and after discharge
from an acute-care hospital (interquartile range, 6.8-17.3 days
after hip fracture surgery; r = 0.76; 95% CI: 0.63, 0.85)"

* Moderate correlation (r = 0.6) between the 6MWT and knee

extension strength (fractured limb); feasibility, approximately 8
weeks after hip fracture surgery”

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

» MCID, 35.4 m¥

« Effect size, 1.42 (95% Cl: 1.14, 1.71) for patients in postacute
rehabilitation?”

- Effect size, 0.99 over a 3-month period post fracture®”

« Effect size, 0.80 in a sample of 48 over a period of 6 months
post fracture”

« SRM, 1.11¥

Floor/Ceiling Issues

« The earliest report of 6MWT administration was 175 days after
surgery, indicating that there may be a perception of limited
utility in the acute postoperative period. However, this test can
be conducted on all patients who can walk’

How to Access

» Recommended standardized instructions are provided in
the Academy of Neurologic Physical Therapy Core Outcome
Measures’

« Overgaard et al” provided a complete description of the test
execution and administration in older adults with hip fracture

« The American Thoracic Society provides detailed guidelines for
administration of the 6MWT?

Recommended Future Research in Older Adults With

Hip Fracture

« Reliability estimation in a sample including both sexes

« Reference values across the continuum of care and recovery

Evidence Summary and Rationale

There is strong evidence, based on level Il evidence, for the reli-
ability and validity of the 6GMWT for older adults with hip fracture.
In addition, it is a recommended measure within the Academy of
Neurologic Physical Therapy’s Core Outcome Measures.

Recommendation
Physical therapists should use the 6MWT in postacute
B and community settings when the patient does not re-
quire the therapist’s assistance to walk and when there
is an adequate length of corridor to conduct the test.

Gait Speed

Construct Measured and ICF Level
Gait speed is a performance-based measure of walking distance
and time (activity).

Description and Discussion

Gait speed has been measured over various walking course lengths
and is included as part of the SPPB. Gait speed has been studied
in patients post hip fracture and can be used in all settings and at
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all phases of recovery; however, factors such as instructions, pace,
distance walked, assistance, and assistive-device use all impact
the outcomes. Gait speed should be recorded only for those indi-
viduals who do not need human assistance to walk.

« Scoring: score is the quotient of a fixed distance divided by the
time taken to walk the distance. The international measure-
ment unit is meters per second. Faster speeds indicate better
function

Time to administer: specific estimates are not identified in

the literature. We estimate that the test will take less than 2
minutes

Equipment required: measuring tape and a stopwatch. Instruc-
tions vary from a standing start to walking 2 m prior to starting
the stopwatch. Patients can be instructed to walk at their
normal pace or can be instructed to walk as fast as possible
without running. Distances range from 4 to 500 m. A change
in assistive devices can affect gait speed over the course of
recovery

Training required and resources available: a manual and
instructional video are available as part of the National
Institutes of Health Toolbox 4-m walk gait speed test or

as part of the SPPB: https://hihtoolbox.my.salesforce.com/
sfc/p/#2E000001H4ee/a/2E000000UZC2/
jYm7Frz1.UHQtd0ofpQrPmErFxQuMIJkIWnsxKizkMg

Assistive devices: the test is performed with or without the use
of assistive devices

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

* Test-retest reliability at a comfortable pace: ICC, = 0.97 (95%
Cl:0.93, 0.98) and a fast pace: ICC, | = 0.94 (95% Cl: 0.87,0.97)*

* MDC,, values for habitual and fast speeds were 0.08 and 0.10
m/s, respectively®

* MDC,, range in patients 2 to 120 months post fracture (mean, 9

months) was 0.08 to 0.17 m/s®

Validity

For older adults with hip fracture:

« At 12 weeks post fracture, correlation with lower extremity
strength was r = 0.51 (95% Cl: 0.32, 0.66) and with power was
r=0.58 (95% Cl: 0.41, 0.72)¥

« Correlation between 10-m fast gait speed and knee extension
strength: r = 0.77 (fractured leg) and r = 0.80 (nonfractured
leg) at acute-hospital discharge®

« Gait speed measured before hospital discharge predicted
12-month functional outcome as measured by the Barthel
index?®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

- Effect size ranged from 0.85 to 2.12'7

+ SRM ranged from 0.69 to 1.13 (depending on whether an assis-
tive device was used)®

+ MCID for normal gait speed was 0.10 m/s%

Floor/Ceiling Issues
« Not reported

How to Access
« National Institutes of Health Toolbox: https://www.healthmea-
sures.net/explore-measurement-systems/hih-toolbox

Recommended Future Research in Older Adults With

Hip Fracture

« Investigation of the impact of assistive devices on estimates of
MDC and reliability

Evidence Summary and Rationale

There is strong evidence, based on level | evidence, for the reli-
ability and validity of gait speed as an outcome measure for older
adults with hip fracture. However, improvement in gait speed may
be limited by factors other than hip fracture rehabilitation, such
as cardiorespiratory condition.

Recommendation
Physical therapists should use the gait speed test in all
settings when patients do not require human assis-
tance. Documentation should include the features of

test administration: comfortable or maximum speed,
walking aid, and a rolling start or static start.

Short Physical Performance Battery

Construct Measured and ICF Level
This test was developed to measure balance, mobility, strength,
and endurance at the activity level.

Description and Discussion

Activities include standing with feet together in side-by-side,
semi-tandem, and tandem positions, time to walk 2.44 m (8 ft), and
time to rise from a chair and return to the seated position 5 times.*
« Scoring: for the 2.44-m walk and 5-times chair stand, those
who cannot complete the task are assigned a score of 0. Those
completing the task are assigned a score of 1to 4, correspond-
ing to quartiles of time needed to complete the task, with the
fastest times scored as 4. Standing balance tests are hierar-
chical in difficulty, and a single score of 0 to 4 is assigned for
standing balance. Category scores for walking, chair stands,
and balance tests are summed to create a summary perfor-
mance scale

Time to administer: 10 to 15 minutes

Equipment required: straight-backed chair, stopwatch, tape
measure, and pieces of tape or other ground marker

Training required and resources available: online training mod-
ule available at https://www.irp.nia.nih.gov/branches/leps/
sppb/

« Assistive devices: can be used for walking test if needed
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Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« None were reported. Latham et al® used reliability estimated
from older adults

Validity

For older adults with hip fracture®’:

+ Spearman correlations with self-reported measures (the AM-
PAC and Medical Outcomes Study 36-Item Short-Form Health
Survey [SF-36]) and other performance-based measures
(physical functional performance test, gait speed, and 6MWT)
range from 0.55 to 0.73 for the SPPB total score in patients
recovering from a unilateral hip fracture with noncomplicated
surgical repair

Individuals who reported using an assistive device had worse
SPPB total scores than those who did not within a sample of
older adults recovering from a unilateral hip fracture with non-
complicated surgical repair

Responsiveness/Score Interpretation: Effect Size, SRM, MCID®

For older adults with hip fracture:

« Effect size: at 12-week follow-up, the effect size for the SPPB
total score was Cohen’s d = 1.18 in patients recovering from a
unilateral hip fracture with noncomplicated surgical repair

+ SRM at 12-week follow-up for the SPPB total score was 1.28 in
patients recovering from a unilateral hip fracture with noncom-
plicated surgical repair

+ MCID: no estimate was provided. The AUCs were 0.5 and
0.6 relative to achievement of 8 (a great deal improved) or
greater on the global rating of change scale rated by the pa-
tient and provider, respectively, demonstrating acceptable
responsiveness

Floor/Ceiling Issues
« Less than 10% for a floor or ceiling effect, depending on the
time point of recovery®®

How to Access

« Available for use without permission or royal-
ty fees: https://www.nia.nih.gov/research/labs/leps/
short-physical-performance-battery-sppb

Recommended Future Research in Older Adults With

Hip Fracture

« Future research should address reliability estimates, predictive
validity, responsiveness, and the MCID for adults after hip
fracture

Evidence Summary and Rationale

There is level Il evidence for the SPPB. It has been used in many
large epidemiological studies of frail older adults. It includes
important dimensions of functioning. However, the evidence on
measurement properties specific to older adults with hip fracture
is limited. This has impacted the level of evidence and strength of
recommendation for this measure.

Recommendation
Physical therapists may use the SPPB in all settings,
C though completion may not be feasible in the early

postoperative period, depending on ability.

Timed Up-and-Go Test

Construct Measured and ICF Level

The TUG test measures functional mobility in the acute,
postacute, and outpatient settings (body structure and function
and activity).

Description and Discussion
The TUG test is a performance-based measure of the time it
takes a person to stand up from a standard chair with arm rests
(seat height of about 45 ¢cm), walk 3 m to a line drawn on the
floor, turn around, walk back to the chair, and sit down again. The
original TUG manual® describes 1 practice followed by 1 timed
trial, but many different versions exist. For example, between 1
timed trial and the average of 3 trials are seen in the literature,
including for patients with hip fracture. Two studies where perfor-
mances improved up to a third trial suggest that the fastest of 3
timed trials should be reported.>* Also, the use of different walk-
ing aids when comparing performances between individuals and
for measuring changes over time has been questioned.*%%% Thus,
patients with hip fracture who performed the TUG test with a
walker used an average of 13.6 (95% Cl: 11.2, 16.1) seconds more
time to complete the TUG test than when using a 4-wheeled rol-
lator.® Patients with hip fracture able to walk without an aid when
admitted to a subacute rehabilitation setting showed greater
improvements at follow-up when performing without a rollator.*!
Different instructions, such as the phrase “comfortable pace” or
“as quickly and safe as possible,” are commonly used and might
influence performance. Thus, physical therapists should follow
the same instructions/manual and be aware of the walking-aid
influence when testing, retesting, and interpreting their results.
« Scoring: score is the time taken in seconds to complete the
test. The stopwatch is started on the command, “Ready,
go” and stopped when the test subject’s buttocks touch the
chair seat again. Using the score for the fastest of 3 trials is
recommended®
« Time to administer: 5 minutes or less
 Equipment required: a standard firm chair with arm rests, a
stopwatch, and a 3-m lane with room for turning
« Training required and resources available: no specific training
« Assistive devices: walking aid allowed, if needed

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« Interrater reliability of the fastest of 3 timed trials (mean + SD,
1.5 4+ 0.6 hours between sessions) in 50 consecutive patients
who used a mean + SD of 21.8 + 10.8 seconds to perform the
TUG test with a rollator, within a mean + SD of 9.9 + 6 days
post surgery at discharge from an acute orthopaedic ward:
ICC,,=0.95(95% Cl: 0.92, 0.97); SEM, 2.4 seconds (SEM,
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11%); MDC,, 6.8 seconds (MDC, 31%); MDC,, 5.7 seconds®
« Interrater reliability at 12 weeks post surgery in 75 patients who
used a mean + SD of 16.8 + 8.7 seconds to perform the TUG

test (54% used a walker and 44% used a cane): ICC,, = 0.97

(95% CI: 0.95, 0.98); SEM, 1.8 seconds; MDC,, 3.2 seconds®

Validity
For older adults with hip fracture:

« Correlation with:

- Functional Independence Measure (FIM) on admission to 24-

hour rehabilitation facilities: r = -0.47, P<.057

- 10-m walking speed (as fast as possible) in 24-hour rehabili-
tation facilities on admission and at discharge: r = 0.50, P =
.03 and r =073, P<.001, respectively?

- Lower extremity measure 6 weeks post hip fracture: r =
-0.53,P=.03%

- Fractured-limb knee extension strength at acute-hospital dis-
charge: r=-0.52, P =.02%

- SF-12 physical functioning: r = -0.612; AM-PAC-basic mobili-
ty: r = -0.623; Oxford Hip Score: r = -0.394, P<.001¥

« Qualitative evidence

- Evidence from 2 studies indicated that older adults with hip
fracture found the TUG test relevant and similar to important
daily activities.” Predictive validity:

« Score on the TUG test assessed within the first 3 weeks
post hip fracture was a strong predictor of walking ability
and activity level at long-term follow-up.“%% While this was
not the case for patients with trochanteric fractures in
another study, scores below 60 seconds seem to predict
1-year function”

« The 60-second cutoff point assessed with a walker seems
to predict the ability to reach functional milestones at dis-
charge from a subacute rehabilitation facility?

« TUG test score less than 24 seconds at acute-hospital
discharge predicts nonfallers within 6 months after hip
fracture (negative predictive value, 93; 95% Cl: 81, 100)€°

- For patients in the acute-care hospital:

- Older age, low prefracture function, a trochanteric fracture,

and experiencing moderate to severe pain are associated

with poorer TUG test performances®*

- Patients who use a walker or 2 crutches take significantly
more time to complete the TUG test than when using a
4-wheeled rollator®

- Low functioning is associated with poorer TUG test
performance!®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

« SRM reported for 36 patients in 24-hour rehabilitation facilities
(1 month post hip fracture) for TUG test times with and without
a rollator (rolling walker): -0.76 and -0.77, respectively®

« MCID: anchor based, 2.5 seconds; distribution based, 4.6
seconds?

Floor/Ceiling Issues

« Appears to depend on the time point of testing after hip frac-
ture surgery and the residential status. Fewer than 50% of
patients (patients from a nursing home included) with trochan-
teric fractures were able to perform the TUG test at postsurgery
day 5, while approximately 70% of patients (all fracture types
included) who were 60 years of age or older and admitted
from their own home performed the TUG test by acute-hospital
discharge®

How to Access

- Standardized TUG test instructions in English, used in the reli-
ability study of patients with hip fracture® and in other studies
from this group, are freely available as an appendix in Bloch et
al®

« Standardized instructions, derived from Podsiadlo and Richard-
son, are available but do not include information on “number
of trials” and suggest that “customary walking aids should be
used”: see https://www.sralab.org/rehabilitation-measures

Reference Values
For older adults with hip fracture:
* Not established

For community-dwelling older adults:

« “The mean (95% Cl) for 3 age groups were: 8.1 (71, 9.0) sec-
onds for 60 to 69-year old adults, 9.2 (8.2, 10.2) seconds for 70
to 79 years, and 11.3 (10.0, 12.7) seconds for 80 to 99 years™

Recommended Future Research in Older Adults With

Hip Fracture

- Effect size, SRM, and MCID

« Reference values in older adults with hip fracture

- Consensus on which standardized TUG instructions/manual to
be used

Evidence Summary and Rationale

There is strong evidence, based on level | evidence, for the TUG
test in older adults with hip fracture. It is also a recommended
measure for fall-risk assessment and prevention.®” Therefore, it
is strongly recommended by the GDT for use in patients with hip
fracture to address mobility and fall risk.

Recommendation
Physical therapists should use the TUG test in all set-
tings to measure mobility and risk for falls when patients
do not require human assistance. Documentation

should include the features of test administration:
comfortable or maximum speed and walking-aid use.

Cumulated Ambulation Score (CAS)

Construct Measured and ICF Level

The CAS can be used to measure the basic mobility status of
patients with hip fracture and older medical/geriatric patients in
acute and subacute settings (activity).
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Description and Discussion

The CAS is a performance-based measure (also used as patient
or proxy reported) that evaluates the basic mobility status of
patients’ independence in 3 basic activities (getting in and out of
bed, sit-to-stand-to-sit from a chair, and walking).?2245 The CAS
is an obligatory score in the nationwide Danish Multidisciplinary
Hip Fracture Registry, with the prefracture and acute-hospital
discharge scores being reported.®* The CAS was recently included
in the Irish Hip Fracture Database. The CAS can be used for all
patients, independent of their functional and cognitive levels.

« Scoring: each of the 3 CAS activities is rated on a 3-point ordi-
nal scale: O is not able to, despite human assistance and verbal
cuing; Lis able to, with human assistance and/or verbal cuing
from 1 or more persons; and 2 is able to safely, without human
assistance or verbal cuing. This results in a 1-day CAS score of
0 to 6 points.® Also, a 3-day cumulative CAS score of 0 to 18
points (postoperative days 1-3) has been used* %8

Time to administer: less than 5 minutes when testing, but less
when used in daily clinical practice

Equipment required: bed, standard chair with arm rests (seat
height of approximately 45 cm)

Training required and resources available: no specific training
required, but it is advised to read the standardized CAS manual
before use (see link below)

« Assistive devices: allowed, if needed

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« Interrater reliability of 1-day CAS score, assessed objectively by
experienced and inexperienced users, within the first postsur-
gery week: weighted k = 0.95 (95% ClI: 0.92, 0.99); SEM, 0.20
points; MDC,, 0.55 points®

« Interrater reliability of 1-day CAS score (ltalian version),
assessed objectively 48 hours and 3 months post surgery:
weighted k>0.95 (95% CI: 0.90, 1.0); SEM, 0.13 or greater CAS
points?

« Internal consistency, 1-day CAS: Cronbach a>.84%

« Interrater reliability of 1-day CAS score (Spanish version), as-
sessed objectively within the first postsurgery week: weighted «
=0.83(95% Cl: 0.73, 0.94); observed agreement, 87%; internal
consistency, Cronbach a = .89; SEM, 0.30; MDC, 0.83*

Validity

For older adults with hip fracture:

« Correlation in acute and postacute wards between the CAS
and:

- Physical performance based on the A-test, r = 0.91!

- Activities of daily living (ADL) scale (first 4 items), r>0.85%

- Knee extension strength and 3-day CAS, r = 0.53 to 0.75%

- Geriatric Depression Scale and 3-day CAS, r = -0.31%

- Strong correlations were found between the CAS and the
DEMMI (r = 0.76; 95% CI: 0.69, 0.81) and moderate cor-
relations between the CAS and the Barthel index (r = 0.49;
95% CI: 0.39, 0.59)¥

« Acute-hospital CAS score at discharge is predicted by age, pre-
fracture function, place of fall, time to surgery, not completing
physical therapy and anemia on the first postoperative day, and
fracture type?3858

« CAS scores were predictive of outcomes
- 3-day postsurgery CAS score (0-18 points) predicts length of

stay, discharge destination, and 30-day mortality®

- Prefracture CAS score predicts 4-month independent walking
ability (nonparametric correlation [gamma] coefficient =
0.71; 95% CI: 0.36, 0.85)

- Odds of being discharged directly home were 4.9 times
higher (adjusted analyses) for patients with a baseline (first
postoperative mobilization) 1-day CAS score of 3 points or
greater (AUC = 0.80)¥

- Odds of not surviving up to 5 years after fracture were 1.5
times higher for patients not reaching an independent CAS
level at discharge®

- National data from Denmark found a 2.8-fold higher risk
of 30-day postdischarge mortality, plus increased risk of
readmission, if prefracture CAS status was not recovered on
acute-hospital discharge®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

« Effect size, 1.0 and MCID, 0.80 CAS points in the acute setting
(postoperative day 1 to discharge)®

Floor/Ceiling Issues

For older adults with hip fracture:

« A ceiling effect was seen, as the CAS is designed as an early
basic mobility score that is used until independence (CAS
score, 6) or a lower prefracture level is reached. Thirty-five
percent of patients reached the ceiling (independence) at
acute-hospital discharge®’

How to Access

- Approved CAS versions are available in the Danish, Swedish,
Norwegian, Italian, Spanish, Indonesian, and English lan-
guages. Portuguese, Turkish, and Japanese versions are in
preparation

+ The CAS manual and score sheet in English and other languag-
es are freely available from: https://www.researchgate.net/
publication/337474968_The_Cumulated_Ambulation_Score_
CAS_English_version_manual_and_score-sheet_
updated_with_more_references_2019pdf

Reference Values for Older Patients With Hip Fracture

« Available from the nationwide Danish Multidisciplinary Hip
Fracture Registry. The 2016 cohort included more than 5000
patients 65 years of age or older with hip fracture.®* The per-
centage of patients with an independent prefracture basic mo-
bility level (CAS score, 6) from the 5 regions in Denmark ranged
from 74% to 88%. The percentage was reduced to less than
40% at acute-hospital discharge
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Recommended Future Research in Older Adults With

Hip Fracture

« SRM, MCID

« More studies on long-term predictive value of acute-hospital
CAS scores on outcome

« Reliability of prefracture CAS level (questionnaire-based
assessment)

Evidence Summary and Rationale

There is strong evidence, based on level | evidence, for the reli-
ability and validity of the CAS for patients with hip fracture work-
ing toward independence. It will necessarily be limited in value
as an outcome measure after independence in walking and the 2
other activities has been achieved.

Recommendation
Physical therapists should use the CAS in the acute
and postacute settings to measure basic mobility until
independence has been reached.

de Morton Mobility Index (DEMMI)

Construct Measured and ICF Level
Body function and structure and activity.

Description and Discussion

The DEMMI is administered by therapist observation of physical

performance and consists of 15 hierarchical mobility items (3

bed, 3 chair, 4 static balance, 2 walking, and 3 dynamic balance

items), each measured on a 2- (able/unable) or 3-point (able/

partial/unable) scale.®

« Scoring: the total score is converted from a scale of 0 to 19 to
an interval score range from 0 to 100, where O represents poor
mobility and 100 indicates high levels of independent mobility

« Time to administer; approximately 10 to 15 minutes

« Equipment required: a chair with a 45-cm seat height and arm
rests, a bed or plinth, protocol/scoring sheet, pen, shoes

« Training required and resources available: detailed instructions
for scoring are provided in supplementary material in de Mor-
tonet al'

« Assistive devices: with or without an assistive device

Measurement Properties

Reliability and Precision
For older adults with hip fracture:
« Not established

Validity

For older adults with hip fracture:

« Correlation between the DEMMI and the 6MWT (r = 0.76; 95%
Cl: 0.63, 0.85), 6-m walk test velocity (r = 0.62; 95% ClI: 0.47,
0.73), and the Barthel index (r = 0.60; 95% CI: 0.46, 0.71)"

« Correlation between the DEMMI and the CAS was r = 0.76 (95%
Cl: 0.69, 0.81) and between the DEMMI and the Barthel index
was r = 0.58 (95% Cl: 0.48, 0.66)%

Sensitivity/Responsiveness/Score Interpretation: Effect Size,
SRM, MCID

For older adults with hip fracture:

« Effect size, 1.60 (95% Cl: 1.42, 1.77)¥

- Effect size, 0.78 (95% CI: 0.62, 0.97)%

+ MCID, approximately 6 points?

« MCID, 8.16 (95% Cl: 7.26, 9.09) points®

Floor/Ceiling Issues

For older adults with hip fracture:

« No floor or ceiling effect was found in a selected “homoge-
neous” group of patients with hip fracture admitted into a
postacute rehabilitation facility a median of 10.0 days (inter-
quartile range, 6.8-17.3 days) after surgery”

« Alarge floor effect was found at baseline on postoperative day
1(39%) and at discharge (31%) at a mean + SD of 9 + 5.1 days
after surgery

How to Access

« Aninstructional handbook and education materials are avail-
able on the DEMMI website: http://www.demmi.org.au/

+ The DEMMI may be printed or reproduced without alteration

Reference Values
For older adults with hip fracture:
* Not established

Recommended Future Research in Older Adults With

Hip Fracture:

The DEMMI was initially developed in acute to postacute or in-
patient rehabilitation/geriatric settings. Future research should
target the use of the test in later stages of rehabilitation in older
adults with hip fracture. Additional recommendations for future
research are:

« Reliability and precision

+ SRM

« Reference values

« Construct validity

Evidence Summary and Rationale

Although the content covered in the DEMMI is relevant for
rehabilitation after hip fracture, there was no direct evidence
for reliability of the DEMMI specific to older adults with hip
fracture. This limited the level of evidence rating and strength of
recommendation.

Recommendation

Physical therapists may use the DEMMI in postacute
C and outpatient settings.

Functional Independence Measure (FIM)

Construct Measured and ICF Level
Level of disability and how much assistance is required (activity).
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Description and Discussion

The FIM provides motor and cognitive and ADL scores. The 13

motor tasks include eating; grooming; bathing; upper- and low-

er-body dressing; toileting; bladder and bowel management; bed
to chair, toilet, and shower transfers; locomotion (ambulation or
wheelchair); and stairs. The FIM is used in inpatient rehabilitation
settings and is scored at admission and discharge by several

members of the rehabilitation team. The FIM has been used as a

recall questionnaire in some studies.

« Scoring: tasks are rated on a 7-point ordinal scale from total
assistance to complete independence, with total FIM scores
ranging from 18 (lowest) to 126 (highest function); the motor
FIM scores range between 13 and 91

« Time to administer: 30 to 60 minutes

+ Equipment required: none

« Training required and resources available: training required; a
license is required to use the FIM

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

+ |CC = 0.74 on admission and ICC = 0.76 at discharge when
comparing interviewer scores to team-based scores!®

« |CCs ranged from 0.72 to 0.96 for comparisons between patient
and proxy reprots at various time points post recovery¥

« Test-retest reliability was rated adequate, with moderate-qual-
ity evidence in a systematic review of patient-reported mea-
sures in older people with hip fracture®

Validity

For older adults with hip fracture:

« Correlation of FIM scales with the TUG test ranged from r =
-0.45 to -0.58, and with the Berg balance scale from r = 0.45
to 0.607

Correlation between the FIM basic movement and motor scales
was r = 0.97 from postoperative weeks 2 to 12 for 54 patients
with hip fracture. Correlation of changes in the 2 scales was r =
0.74%

Validity was rated adequate, with moderate-quality evidence in
a systematic review of patient-reported measures in older peo-
ple with hip fracture3*

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

« Effect sizes, 0.9 and 2.3 over 6 months for cognitively intact
people and people with cognitive impairment, respectively*®

Floor/Ceiling Issues
+ None reported in patients with hip fracture

How to Access
* https://www.udsmr.org/

Recommended Future Research in Older Adults With
Hip Fracture

« Predictive validity across settings

« SRM, MCID

Evidence Summary and Rationale

As of October 2019, the FIM is not included on the Centers for
Medicare and Medicaid Services mandated tools list. The require-
ment for training and licensing, and the move toward different
mandated measures, has been reflected in the lower strength of
recommendation: weak, based on level | evidence.

Recommendation

Physical therapists may use the FIM in inpatient reha-

C bilitation if they have been trained and have a license
to use this measure.

ACTIVITY LIMITATION - SELF-REPORT MEASURES

New Mobility Score (NMS)

Construct Measured and ICF Level

Impairment/body structure and function and activity.

Description and Discussion

The NMS (also named the Parker mobility score in the literature)
was originally developed as a questionnaire for all patients

with hip fracture (including those with cognitive impairment) to
describe the patient’s prefracture ability to perform 3 activities:
(1) indoor walking, (2) outdoor walking, and (3) walking during
shopping.538 The NMS is also used to assess the functional level
at different time points following fracture.*’8

The prefracture functional level and older age are the strongest
predictors of the outcome of patients with hip fracture, as shown
in a large number of studies, including several using the NMS.
Many patients do not regain their prefracture function following
fracture, although this is considered an important minimum
goal for all patients with hip fracture. Assessing the prefracture
functional level is, therefore, extremely important for identifi-
cation of high-risk patients who need special attention during
rehabilitation.

« Scoring: each of the 3 activities is scored from 0 to 3: O is not
able to, 1 is able to with help from another person, 2 is able to
with a walking aid, and 3 is able to with no difficulty and no aid,
resulting in a total score ranging from 0 (no walking ability at
all) to 9 (fully independent)838!

Time to administer: about 1 minute

Equipment required: scoring sheet, pencil

Training required and resources available: no specific training
is required, but it is advised to read the standardized NMS
manual and the frequently asked questions before use (see link
below)

« Assistive devices: not applicable
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Measurement Properties

Reliability and Precision®

For older adults with hip fracture:

« Interrater reliability between 1.5 and 3 days after surgery:
ICC,, =098 (95% CI: 0.96, 0.99)

« SEM, 0.42 points

« MDC,,, 0.98 points

90’

Validity

For older adults with hip fracture:

« Prefracture NMS score is significantly (P<.001) correlated with
age (r = -0.584) and mental scores on admission (r = 0.612)%

 The NMS is correlated with the Falls Efficacy Scale-Internation-
al (FES-I) (r =-0.67)%

« Prefracture NMS score is a strong predictor of the early post-
surgery mobility outcome?*3858% and the 4-month outcome,®
and for living at home after 1 year®

« Prefracture NMS score is a strong predictor of mortality, both in
the short term? and long term®28!

Sensitivity/Responsiveness/Score Interpretation: Effect Size,
SRM, MCID
« Not established

Floor/Ceiling Issues

« A ceiling effect (NMS score, 9), similar to other questionnaires
used to assess the prefracture functional level of consecutive
cohorts, was seen for the prefracture NMS score, but not re-
ported when used in the postfracture period

How to Access

« See Parker and Palmer® and online at https://www.
researchgate.net/publication/338066657_English_version_
of_the_Modified_New_Mobility_Score_NMS_language_edited_
and_updated_with_new_references_Dec_2019pdf

Recommended Future Research in Older Adults With

Hip Fracture

* More reliability estimates in community-dwelling older adults
with hip fracture

« Validity: MCID, validity in all settings

Evidence Summary and Rationale

There was moderate evidence, based on level Il evidence, for the
reliability and validity of the NMS for older adults with hip frac-
ture in postacute and community settings. The NMS can be used
to measure prefracture and functional recovery status.

Recommendation
Physical therapists should use the NMS in the early pe-
B riod/inpatient setting to assess prefracture status and
in postacute and community settings to assess current
status and recovery of prefracture status.

Falls Efficacy Scale-International (FES-I)

Construct Measured and ICF Level
Concern with falling; activity and participation.

Description and Discussion

This self-reported questionnaire asks the person to rate his or

her concerns regarding falling while performing 16 activities.

Questions range from concerns with basic ADL (such as getting

dressed) to mobility activities (walking around in the neighbor-

hood) to higher-level social or situational activities (going out to

a social event or walking on an uneven surface). The FES-| was

developed to expand on the 10-item, 100-point Falls Efficacy

Scale,” which did not include more challenging activities or so-

cial situations; the 10-item version was also translated to Swedish

and expanded to 13 items.* There is also a shortened version of

the FES-I (short FES-I, 7-28 points) that includes 7 of the 16 activ-

ities and retains activities that are basic and demanding.®

« Scoring: scored with a 4-point Likert scale (“not at all con-
cerned, somewhat concerned, fairly concerned, very con-
cerned”). Scores range from 16 to 64 points, with higher values
representing more concerns with fall-prone situations

« Time to administer: less than 5 minutes

+ Equipment required: none

« Training required and resources available: training not required;
translated into several languages

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« In patients receiving acute rehabilitation, the 16-item FES-|
showed an ICC of 0.72 (95% CI: 0.52, 0.87), a SEM of 6.4
points, and an MDC,, of 17.7 points'®

Validity

For older adults with hip fracture:

« Spearman correlation of the FES-I with avoidance of activity
(r = 0.83), functional recovery score (r = -0.78), and mobility
score (r = -0.67)%

« Spearman correlation of the FES-| with 1-item fear of falling:
r=0.681°

« A score greater than 21 was determined as the threshold for
high fear of falling, based on measures of activity avoidance,
functional recovery, and mobility“?

Sensitivity/Responsiveness/Score Interpretation: Effect Size,
SRM, MCID

For older adults with hip fracture:

+ None reported

Floor/Ceiling Issues
« None reported in samples of older adults with hip fracture

How to Access
« https://sites.manchester.ac.uk/fes-i/
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Recommended Future Research in Older Adults With
Hip Fracture

« Reliability estimates

« Construct validity

- Effect size, SRM, MCID

Evidence Summary and Rationale

There is level Il evidence for the reliability and validity of the FES-
in older adults with hip fracture. Because the majority of hip
fractures are associated with falls, it is important that clinicians
working with patients with hip fracture measure and address
their falls self-efficacy.

Recommendation

Physical therapists should use the FES-I to measure
concern about falling in all settings.

Activity Measure for Post-Acute Care (AM-PAC)

Construct Measured and ICF Level
Activity construct. Three domains: applied cognition, daily activi-
ties, and mobility. 314313243

Description and Discussion

The AM-PAC measures the extent of difficulty or assistance
needed in performing specific functional tasks for 3 separate
instruments or scales: basic mobility, daily activities addressing
personal care and instrumental activities, and applied cognition,
addressing cognitive functional activities. The AM-PAC was
developed using item response theory methods, which support
computer adaptive testing (CAT), or short, fixed forms based on
a subset of items from the full item bank for each scale. There
are several short forms in use, including the “6 Clicks” forms

for inpatient provider proxy report.!4+4 The final item banks for
the scales are 131 and 88 items for the basic mobility and daily
activities scales, respectively. The calibration field study was
conducted in 2 phases, using the combined data from the total
convenience sample of 1035 adults participating in rehabilitation
for a range of clinical conditions, including neurologic (eg, stroke,
brain injury, Parkinson’s disease, and multiple sclerosis), medi-

cally complex (eg, postsurgical and cardiopulmonary conditions),

and musculoskeletal (hip and other fractures and orthopaedic

surgeries such as joint replacement). Data were collected in

acute rehabilitation, skilled nursing, outpatient, and home care
rehabilitation settings by trained interviewers within 6 regional
rehabilitation networks.

« Scoring: AM-PAC scores are reported as T scores, with a mean
+ SD of 50 + 10. Lower scores represent lower mobility and
higher scores represent higher mobility

« Time to administer: each scale of the AM-PAC can be adminis-
tered in 2 to 3 minutes

« Equipment required: either computer access (for the CAT
version) and initial access to the internet to download the soft-
ware, or pencil and paper for the short-form version

« Training required and resources available; read the
manual specific to the version used, available at
www.Pearsonassessments.com/AMPAC or www.am-pac.com

« Assistive devices: the short-form questions are answered
based on difficulty performing tasks without special equipment

Measurement Properties

Reliability and Precision
For older adults with hip fracture:
« None reported

Validity

For older adults with hip fracture:

« Correlations with performance and other self-reported mea-
sures range from r = 0.64 to 0.84 for the AM-PAC mobility scale
in patients recovering from a unilateral hip fracture with non-
complicated surgical repair®

Individuals who used an assisted device reported significantly
lower functioning than those who did not on the AM-PAC mo-
bility and daily activity scales in patients recovering from a
unilateral hip fracture with noncomplicated surgical repair®
Basic mobility scores were moderately to strongly correlated
with the 5TSS, stair climb, and TUG test (r = 0.44-0.62)¥
Daily activity scores were moderately to strongly correlated
with the 5TSS, stair climb, and TUG test (r = 0.40-0.57)®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

- Effect size: at 12-week follow-up, the effect size for AM-PAC ba-
sic mobility was Cohen’s d = 1.28 and for daily activities was d
=0.93 in patients recovering from a unilateral hip fracture with
noncomplicated surgical repair®

+ SRM: at 12-week follow-up, the SRM for AM-PAC basic mobility
was 1.43 and for daily activities was 1.22 in patients recovering
from a unilateral hip fracture with noncomplicated surgical repair®’

How to Access

» AM-PAC short forms are copyrighted and can be licensed
within different licensing products. To maintain instrument in-
tegrity, the instructions, items, and response options cannot be
altered. The AM-PAC CAT (PC version) software, manual, and
short forms are available at www.Pearsonassessments.com/
AMPAC or www.am-pac.com

Recommended Future Research in Older Adults With
Hip Fracture

« Reliability estimates

- MCID

Evidence Summary and Rationale

The AM-PAC has strong measurement properties in large cohorts
of patients in postacute care, including those with hip fracture.
Evidence specific to older adults is somewhat limited, and the
proprietary nature of the instrument has affected the GDT's rec-
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ommendation. However, the conceptual framework and computer
adaptive capability make it particularly attractive for detection of
changes in status across the episode of care. Therefore, the rec-
ommendation is weak, based on level Il evidence specific to older
adults with hip fracture.

Recommendation

Physical therapists may use the AM-PAC in all settings.

Medical Outcomes Study 36-ltem Short-Form Health Survey

Construct Measured and ICF Level
Impairment/body structure and function and activity and
participation.

Description and Discussion

The SF-36 measures health status in 8 dimensions and provides

2 summary measures: the physical component summary (PCS)

and mental component summary (MCS). The PCS includes

information from the physical functioning, role-physical, bodily
pain, and general health subscales. Ten items addressing physi-
cal function are scored as the 10-item physical functioning scale

(PF-10). The PF-10 focuses on limitations in activities because of

health problems.

« Scoring: the SF-36 requires the use of a proprietary scoring
algorithm. There are 8 domain scores, ranging from 0 to 100,
where higher scores indicate better health. Two norm-based
summary scores are calculated: physical (PCS) and mental
(MCS), with a mean + SD of 50 + 10, where the mean for the
reference population was 50. The sum of answers to the 10
physical function questions is used to calculate a score from 0
to 100, where higher scores indicate better physical functioning

« Time to administer: the entire SF-36 takes an average of 10
minutes to administer

« Equipment required: paper and pencil

« Training required and resources available: none

« Assistive devices: not specifically addressed

Measurement Properties

Reliability and Precision

For older adults with hip fracture:

« Poor test-retest reliability was found in older adults with hip
fracture for the SF-36203¢

Validity

For older adults with hip fracture:

« Adults older than 50 years of age with a hip fracture had
significantly lower component and subscale scores than a sex-
and age-matched control group®

- For adults older than 50 years of age with a hip fracture, the
SF-36 PCS demonstrated moderate correlations with a different
self-report and a performance-based outcome measure®

« Correlation between the Osteoporosis Assessment Question-
naire? and the PF-10 was r = 0.76¥

- Validity was rated as adequate, with moderate-quality evidence
in a systematic review of patient-reported measures in older
people with hip fracture3

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

- Responsiveness was rated as adequate, with moderate-quality
evidence in a systematic review of patient-reported measures
in older people with hip fracture®*

« Effect size: in older adults with a hip fracture, the effect size for
the PF-10 was 1.3 at 6 weeks and 1.1 at 6 months*

« SRM: in older adults with hip fracture, the PF-10 SRM was 1.6 at
6 weeks and 0.7 at 6 months*

« SRM: responsiveness for the PF-10 at multiple comparison
points in the first 6 months of recovery showed effect sizes
ranging from 0.7 to 1.45 and SRMs ranging from 0.8 to 1.6

+ MCID: no estimates found in older adults with hip fracture

Floor/Ceiling Issues

« Both ceiling and floor effects of approximately 15% were re-
ported for various subscales and were found at different time
periods®

How to Access

« Requires a license

« Refer to website: http://www.rand.org/health/surveys_tools/
mos/36-item-short-form.html

Recommended Future Research in Older Adults With
Hip Fracture

« Test-retest reliability

« MCID

Evidence Summary and Rationale

Although the SF-36 is one of the most widely multidimensional
health status instruments, the evidence in older adults with frac-
ture is best described as level lll. This has impacted the strength
of the evidence and the strength of recommendation (weak) for
the SF-36, including the PCS and PF-10.

Recommendations

Physical therapists may use the SF-36 PF-10 in all
(O settings.

Physical therapists may use the SF-36 in all settings to
C measure health-related quality of life.

3-Level Version of the EuroQol-5 Dimensions Scale (EQ-5D-3L)

Construct Measured and ICF Level

Mobility, pain/discomfort, anxiety/depression, self-care, usual
activity. ICF level: body structure, body function, and activity/
participation.
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Description and Discussion

The EQ-5D-3L covers 5 domains of functioning, often described

as health-related quality of life: mobility, self-care, usual activity,

pain/discomfort, and anxiety/depression. Respondents are asked
to endorse the statements that best describe their current health
in each domain on 3 levels (versus 5 levels). This provides the

“profile” or health status classification. There are 2 ways the EQ-

5D-3L can provide an overall score for quality of life: profile and

VAS. This entry addresses the EQ-5D-3L profile.

« Scoring: respondents are asked to answer 1 question for each
domain, and to endorse 1 of 3 options for each question: no
problem, moderate problems, or severe problems. A coun-
try-specific algorithm can be applied to the respondent’s profile
that integrates societal utilities/preference values. This results
in a score from 0 to 1, anchored at O for dead and 1 for best
possible health. There are a range of algorithms, based on
studies to estimate values from different populations

+ Time to administer: less than 5 minutes

« Equipment required: paper and pencil. A scoring algorithm is
required to convert profile score to overall score

« Training required and resources available: none

« Assistive devices: the instrument does not address assistive
devices

Measurement Properties

Reliability and Precision

+ No studies were identified in patients with hip fracture, and
the scale was rated as inadequate in a systematic review of
patient-reported measures in patients with hip fracture3

Validity

For older adults with hip fracture:

« Content coverage/validity was rated as inadequate

« Strong correlations were reported with the Oxford Hip Score (r
=0.70-0.77) in a cohort of patients with hip fracture®

» Moderately strong predictor of death at 12 months following hip
fracture. The estimated AUC for death was 0.72 in a cohort of
patients with hip fracture®

« Validity was rated as adequate based on limited evidence in a
systematic review®*

« Strong correlations with Harris Hip Score at 4, 12, and 24
months after fracture (r = 0.75-0.79)%

» Moderate correlation with a quality-of-life measure focused on
capability rather than functioning (ICEpop CAPability measure
for Older people): r = 0.53 (95% CI: 0.33, 0.68)™

« Correlations varied between the EQ-5D-3L and the Cornell
Scale for Depression in Dementia, modified Barthel index, and
Pain Assessment in Advanced Dementia Scale for older adults

in residential care after hip fracture. This sample included a
large proportion of patients with moderate to severe cognitive
impairment (84%)%

« Percent at the highest score (ceiling): 12% at 4 months, 20% at
12 months, and 23% at 24 months®

Sensitivity/Responsiveness/Score Interpretation: Effect Size,

SRM, MCID

For older adults with hip fracture:

- Effect size, 0.68 to 0.64 in a cohort of patients with hip
fracture®

« Effect size, 1.37 in elderly patients with a displaced femoral
neck fracture®®

« The EQ-5D-3L is sensitive to monitor health improvement after

surgery for hip replacement in the first 4 weeks, and less so af-

ter this early period: Parsons et al®® reported on 2 samples with

hip fracture: effect size of 0.67 at 1-month follow-up, 0.32 at 3

months, and 0.27 at 1 year for 1 sample and 0.64 and 0.27 at 4

weeks and 4 months, respectively, for the second sample

Effect size, 1.09 at 4 months, 0.82 at 12 months, and 0.72 at 24

months after fracture

« SRM, 0.90 in older adults with a displaced femoral neck fracture®

» SRM, 1.0 at 4 months, 0.69 at 12 months, and 0.62 at 24
months after fracture

» MCID, 0.05 using perceived health (excellent, very good, good,
fair, poor)%

Floor/Ceiling Issues
« No evidence was found specific to older adults with hip fracture

How to Access
« The EQ-5D-3L can be accessed at https://uroqol.org/

Recommended Future Research in Older Adults With

Hip Fracture
« Reliability estimates

« Effect size, SRM (in a larger range of hip fracture types), MCID

Evidence Summary and Rationale

Although the EQ-5D-3L is widely used to measure health-related
quality of life, evidence specific to older adults with hip fracture
remains limited, particularly for reliability. Therefore, the recom-
mendation is weak, based on level Il evidence.

Recommendation
Physical therapists may use the EQ-5D-3L in all set-
C tings to measure health-related quality of life.

Abbreviations: 5TSS, 5-times sit-to-stand test; GMWT, 6-minute walk test; ADL, activities of daily living; AM-PAC, Activity Measure for Post-Acute Care; AUC,
area under the curve; CAS, Cumulated Ambulation Score; CAT, computer adaptive testing; CI, confidence interval; DEMMI, de Morton Mobility Index; EQ-5D,
EuroQol-5 dimensions scale; EQ-5D-3L, 3-level version of the EuroQol-5 dimensions scale; FES-I, Falls Efficacy Scale-International; FIM, Functional Inde-
pendence Measure; GDT, guideline development team; ICC, intraclass correlation coefficient; ICF, International Classification of Functioning, Disability and
Health; MCID, minimal clinically important difference; MCS, mental component summary; MDC, minimum detectable change; NMS, New Mobility Score;
NRS, numeric rating scale; OR, odds ratio; PCS, physical component summary; PF-10, 10-item physical functioning scale; RM, repetition maximum; SEM,
standard error of measurement; SF-12, Medical Outcomes Study 12-Item Short-Form Health Survey; SF-36, Medical Outcomes Study 36-Item Short-Form
Health Survey; SPPB, Short Physical Performance Battery; SRM, standardized response mean; TUG, timed up and go; VAS, visual analog scale; VRS, verbal

rating scale.
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APPENDIX J

Hip FRACTURE: CLINICAL PRACTICE GUIDELINES

CHARACTERISTICS OF STUDIES INCLUDED IN THE SYSTEMATIC REVIEWS BY DIONG ET AL* AND AUAIS ET AL

High-Intensity Lower-Body Progressive Resistance Training

Time Since Fractureor ~ Warm-up Time, Session n or Length,
Study Surgery Exercises Frequency, Duration  Exercises Intensity Sets, n
Binder et al? Within 16 wk of hip 5-15min 36 22 exercises focused on flexibility, Increased difficulty ~ Varied, based on
Phase 1: group fracture repair/time Stationary bike or 3 times per week balance, coordination, movement by increasing participant’s
(balance and of discharge from treadmill 45-90 min speed, and strength of all major repetitions or ability and safety
flexibility) physical therapy muscle groups. Exercises were performing
modified based on each patient's exercises in more
specific impairments challenging ways
Binder et al? Started 3 mo after start ~ NR 36 Knee extension, knee flexion, seated 65% of the patient's 12 sets of 6-8
Phase 2: of phase 1 (see above) ~ Shortened versionof 3 times per week bench press, seated row, leg press, 1-RM, progressed repetitions,
individual phase L exercises ~ NR biceps curl (performed bilaterally t0 85%-100% of progressed to 3
and stationary bike on a weightlifting machine) initial 1-RM sets of 8-12
or treadmill
Hauer et al° 6-8 wk after hip surgery 10 min 36 1. Knee and hip extensions on a leg Began with minimal 1. 3 sets of 10 on
Stationary bike, 3 times per week press, sitting position resistance, then the leftand 10 on
minimal workload ~ 15h 2. Hip abduction and extension, stand- ~ 70%-90% of in- the right
(<25 W) ing position, using a cable pulley dividual maximal 2. 2 sets of 10 on
3. Ankle plantar flexion: heel raises workload the leftand 10 on
with forefeet on a 2-cm support, the right
progressing to 4 cm; some pro- 3. 2setsof 15
gressed to unilateral plantar flexion
Mangione etal’  Average time since None 20 Plantar flexors (unilateral or bilateral), ~ 8-RM 3 sets of 8 repeti-
fracturewas 3-5mo  None Phase 1: 2 times per hip and knee extensions (from tions
across all groups week for 2 mo; supine position), hip abductions
phase 2: once per (supine), hip extensors, unilateral or
week for 1 mo bilateral heel raises. Used a porta-
30-40 min ble progressive resistance exercise
machine and body weight
Mitchell et al® Patients in the control NR 6 wk 2 knee extension exercises, 6-9sper ~ Weeks land 2,50% 3 sets of 12 repeti-
group entered the NR 2 times per week repetition; knee angle from 90° to of 1-RM; weeks tions, 2-min rest
study at a median of NR 0°, then from 10°to 0° 3and 4, 70% of between sets
16 d after proximal re-established

femoral fracture
surgery (range, 13-20
d), compared with

1-RM; weeks 5
and 6, 80% of
re-established
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15d (range, 12-24 1-RM
d) in the quadriceps
training group

Sylliaas et al” Starting at 12 wk after 10-15min 12 wk Standing knee flexion, lunge (pass First 3wk, 70% of ~ First 3 wk, 3 sets of
(“progressive fracture Stationary bike or 2 times per week, forward), sitting knee extension, leg 1-RM; after first 15 repetitions;
strength treadmill plus home training extension 3wk, 80% of every third week,
training”) once per week Home training: standing knee flexion 1-RM the number of

45-60 min and lunge (pass forward) repetitions was
reduced from
12 to 10, while
maintaining at
least 8 repeti-
tions

Sylliaasetal® 24 wk since fracture; 10-15min 12 Standing knee flexion, lunge (pass 80% of 1-RM for 3 sets of 10 repe-
(“prolonged living at home Stationary bike or Once per week, plus forward), sitting knee extension, knee flexion and titions
strength treadmill home training once leg press lunge, done with
training”) per week load depending

45-60 min on patient’s
ability

Table continues on page CPG79.
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APPENDIX J
Time Since Fractureor ~ Warm-up Time, Session n or Length,
Study Surgery Exercises Frequency, Duration  Exercises Intensity Sets, n
Petersonetal® Initiation of physical ther-  NR 8wk Circuit training (8 exercises): free 60% of I-RMforhip  NR
apy beganonthefirst  NR 2 times per week weights, step machine to hip flexors flexors and knee
postoperative day 60 min and knee extensors, isotonic hip extensors
abduction machine, isokinetic
machine to quadriceps and
hamstrings, upper-body ergometer,
total gym machine, therapeutic ball
for balance activities, stationary
bicycle, plus balance and a gait
training program
Portegijs etal®  Men and women with 10-min session 12 wk Power training: leg press, ankle plantar ~ Power training: leg  Power training: leg
a femoral neck or Sitting in a chair 2 times per week flexion press, 40%-50% press, 3-4 sets
trochanteric fracture 1-15h Strength training: leg press, knee of 1-RM; ankle for the weaker
within6moto7y extension, and hip abduction and plantar flexion, leg and 2-3 sets
before baseline were adduction weighted vest for the stronger
invited to participate Exercises (from week 8 onward, the with 0%-10% of leg; ankle plantar
in the study leg-press strength exercise was baseline body flexion, both legs
performed only once a week) weight in2-3 sets
Strength training: Strength training:
60%-80% of weaker leg, 2-3
1-RM for the sets of 8 repeti-
weaker leg and tions; stronger
50%-70% of leg, 1-2 sets of 10
1-RM for the repetitions
stronger leg
Singh et al®® NR NR 12 mo (average, Leg press, standing hip extension 80% of most recent 3 sets of 8 repeti-
NR 80 supervised and abduction, knee extension, 1-RM (conducted tions
exercise training knee flexion, triceps, chest press, monthly) or
sessions, 10 home seated row perceived
visits, 10 phone exertion rating
calls) less than 15
2 times per week
NR
Abbreviations: NR, not reported; RM, repetition maximum.
Weight-Bearing Exercise
Warm-up  Sessionnor
Time Since Fractureor  Time, Length, Frequency,
Study Surgery Exercises  Duration Exercises Intensity Sets,n
Oldmeadow  Within 4 d of surgery NR 7d Walking: early ambulators, day 1 or 2 NR Once per day
etal® NR Once per day Delayed ambulators, day 3 or 4
NR
Sherrington Subjects were recruited  NR 1mo NR (testing: “subjects placed one foot on a NR Initially 5-50
and Lord* an average of 7 mo NR Once per day block and attempted to lift the contralateral repetitions,
after a fall-related hip NR leg off the ground by extending the hip and depending on
fracture knee of the leg on the block. The ability the patient;
to perform this exercise was assessed for increased
each leg using both a 5.5-cm and a 10.5-cm gradually from
block”) there
Sherrington  82% lived in the commu-  NR 4mo Sit-to-stand, lateral step-up, forward step-up-  Increased number of repetitions, ~ Based on pa-
etal® nity; the remainder NR Once per day and-over, forward foot taps, stepping grid decreased support (walking tient’s ability
lived in low- or NR frame or tables), increasing
high-care residential height of blocks, decreasing
aged-care facilities height of the surface patients
were standing up from
Abbreviation: NR, not reported.
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Balance Training
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Time From Post Fractureto ~ Warm-up Time, ~ Session n or Length,

Study Start of Intervention Exercises Frequency, Duration Exercises Intensity Sets, n
Binder et al? Surgery nomorethan16wk ~ NR 72 (36 were balance) Walking, stepping, sitting, Complexity and difficulty 3 sets of 8-12
prior and had completed ~ NR 3times per week throwing, catching, games, increased to 65%-100%

standard physical therapy 45-90 min dance, tai chi of 1-RM
NR NR During length of acute-  Standing on both legs, standing ~ NR
NR care stay on 1leg while holding a hand
Once per day during rail, pulling a rubber band

acute-care stay
60 min in acute care;
30 min at home

times per week

while sitting, getting in and
out of a chair, and going up
and down stairs

comprehensive strengthening

Lathametal®  Discharged from rehabilitation Notedtohavea 6 mo Functional tasks using resistance  Used weighted vests to increase  NR
services within 20 mo of warm-up 3times per week bands for resistance, stand- intensity of standing exercises
the baseline assessment ~ Notedtohavea  NR ing exercises using steps of

warm-up varying height: hip extension,
heel raises onto toes, resisted
rowing, standing diagonal
reach, modified get-up-and-
go, overhead arm extension,
repeated chair stands, lunges
(forward and back), stepping
up and down on the step, calf
raises (both legs and 1 leg)

Included patients who NR High dose, 16 wk; low High dose: stepping in different  High dose: progressed by reduc-
represented the middle of ~ NR dose, 4 wk directions, standing up and ing support from the hands,
the range of people with High dose, 2 times per sitting down, tapping the foot increasing block height,
hip fracture d; low dose, NR and stepping onto and off a decreasing chair height, and

High-functioning patients who High dose, total of 60 block, walking on a treadmill increasing the number of
were discharged directly min; low dose, total with partial body-weight repetitions
to home and low-func- of 30 min support using a harness Low dose: progressed by
tioning patients who were (for inpatients) or a walking increasing the number of
discharged to a residential program (after hospital repetitions and resistance
aged-care facility from the discharge)
acute orthopaedic ward Low dose: 5 exercises in sitting
were excluded or lying, plus a small amount

of walking using parallel bars
or walking aids

Community-dwelling patients ~ 20- to 30-min NR The Exercise Plus Program: Each participant started at her
within 15 d of fracture warm-upand  Aerobic activity 3 times combined aerobic exercise own individual level with re-

cool-down per week, strength 2 using a stairstep with a gard to time spent in aerobic

activities and the amount of

NR 30 min program (11 exercises for the repetitions and resistance
upper and lower extremities, used in the strengthening
using resistance bands program, but was advanced
and/or ankle and wrist cuff to a higher level according to
weights) and a stretching a standard protocol
program

Initiation of physical therapy ~ NR 8wk Circuit training (8 exercises): free  60% of 1-RM for hip flexors and
began on the first postop-  NR 2 times per week weights, step machine to hip knee extensors
erative day 60 min flexors and knee extensors,

isotonic hip abduction ma-
chine, isokinetic machine to
quadriceps and hamstrings,
upper-body ergometer, total
gym machine, therapeutic
ball for balance activities, sta-
tionary bicycle, plus balance
and a gait training program

Table continues on page CPG8L.
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APPENDIX J
Time From Post Fractureto ~ Warm-up Time,  Session n or Length,
Study Start of Intervention Exercises Frequency, Duration Exercises Intensity Sets, n
Tsauo et al® Recently discharged from NR NR Strengthening exercises mainly  Up to 1-kg sandbags 3sets of 10
an acute orthopaedic NR NR for hip flexors, extensors, ab- repetitions
department NR ductors, and knee extensors;

range-of-motion exercises
mainly for the hip joint;
balance training; functional
training such as sit-to-stand
training, ambulation training,
and stair climbing, if needed,
in the home environment;
practice of safe and efficient
transfer techniques

Abbreviations: NR, not reported; RM, repetition maximum.
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