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Objective The incidence of hip fractures is increasing worldwide with the aging population, causing a challenge
to healthcare systems due to the associated morbidities and high risk of mortality. After hip fractures in frail
geriatric patients, existing comorbidities worsen and new complications are prone to occur. Comprehensive
rehabilitation is essential for promoting physical function recovery and minimizing complications, which can be
achieved through a multidisciplinary approach. Recommendations are required to assist healthcare providers in
making decisions on rehabilitation post-surgery. Clinical practice guidelines regarding rehabilitation (physical
and occupational therapies) and management of comorbidities/complications in the postoperative phase of hip
fractures have not been developed. This guideline aimed to provide evidence-based recommendations for various
treatment items required for proper recovery after hip fracture surgeries.

Methods Reflecting the complex perspectives associated with rehabilitation post-hip surgeries, 15 key questions
(KQs) reflecting the complex perspectives associated with post-hip surgery rehabilitation were categorized
into four areas: multidisciplinary, rehabilitation, community-care, and comorbidities/complications. Relevant
literature from four databases (PubMed, EMBASE, Cochrane Library, and KoreaMed) was searched for articles
published up to February 2020. The evidence level and recommended grade were determined according to the
grade of recommendation assessment, development, and evaluation method.

Results A multidisciplinary approach, progressive resistance exercises, and balance training are strongly
recommended. Early ambulation, weigh-bearing exercises, activities of daily living training, community-level
rehabilitation, management of comorbidities/complication prevention, and nutritional support were also
suggested. This multidisciplinary approach reduced the total healthcare cost.

Conclusion This guideline presents comprehensive recommendations for the rehabilitation of adult patients after
hip fracture surgery.

Keywords Hip fractures, Practice Guideline, Rehabilitation, Patient Care Team, Community Health Services

226 Www.e-arm.org



CPG for Hip Fracture Rehabilitation

INTRODUCTION

Hip fractures are common among older adults, with in-
creasing incidences occurring as the population ages [1].
In 1997, there were 1.26 million hip fractures worldwide,
which is expected to double in 2025 and reach 4.5 million
in 2050 [2]. In a population-based study using the Korean
National Health Insurance claims data, the annual inci-
dence was 104.06 hip fractures (female 146.38 and male
61.72) per 100,000 people aged =50 in 2003 [3].

The hip joint is located between the proximal femur
and the acetabulum. A hip fracture refers to a fracture in
the proximal femur that can be divided into femoral neck,
intertrochanteric, and subtrochanteric fractures [4]. Hip
fractures are classified as intracapsular or extracapsular
fractures based on the relationship between the fracture
site and the hip joint capsule. Since the joint capsule
starts at the femoral neck and connects to the pelvis, fem-
oral neck fractures are intracapsular, while intertrochan-
teric or subtrochanteric fractures are extracapsular [5]. As
the period of immobilization after surgery increases, pre-
vious comorbidities worsen and new complications are
likely to occur. Therefore, early rehabilitation treatment is
essential for promoting postoperative recovery.

Hip fractures are common fragility fractures usually
caused by low-energy trauma, such as falls, primarily in
older people with osteoporosis [6]. Hip fractures result in
high morbidity rates and seriously impair mobility and
the ability to perform daily activities [7]. The mortality
rate within one year after the occurrence of a hip fracture
is reported to be 18%-31%. In the long term, only half of
the patients were able to walk without assistance and ap-
proximately one-fifth required care services [8]. Despite
conventional rehabilitation treatments, significant mo-
bility limitations have been reported [9]. With hip frac-
tures, the life expectancy of people aged >80 years was
shortened by 1.8 years, and the life expectancy of those
with hip fractures decreased by 25% compared to the
age-matched people without hip fractures [10]. When a
hip fracture occurs in women aged >70 years, the excess
mortality rate is 9 per 100 patients [11]. In a study of hip
fracture surgery (HFS) (n=2,208), intensive rehabilitation
after surgery significantly reduced the mortality rate at 6
months [12]. One study showed that 50% of postopera-
tive deaths could be avoided [13]. As the population ages,
more hip fractures occur, and the socioeconomic burden

is increased [14,15]. Through rehabilitation treatment
after HFS, gait, physical function, muscle strength, and
balance were improved. The number of hospitalizations
and frequency of falls also decreased [16].

Appraisal of other clinical practice guidelines for hip
fracture rehabilitation

Clinical guidelines (CGs) focused on rehabilitation
comprising physical and occupational therapies and the
management of comorbidities/complications after HFS
have not yet been developed. Currently accessible clinical
practice guidelines (CPGs) that cover the diagnosis of hip
fracture to surgery and postoperative rehabilitation in-
clude: National Institute for Health and Care Excellence
(NICE) CG124 [17], Blue Book [18], Scottish Intercolle-
giate Guidelines Network (SIGN) 111, Scottish Standards
of Care for Hip Fracture Patients [19,20], the guidelines of
Australia and New Zealand Hip Fracture Registry and Na-
tional Health and Medical Research Council [21,22], and
the Agency for Health Research and Quality (AHRQ) of
the United States [23]. Postoperative rehabilitation guide-
lines were referred from these to develop the current
guidelines (Table 1). A CPG for physical therapy in older
adults with hip fractures was recently published [24].

Purpose of CPGs

This guideline presents evidence for fracture rehabilita-
tion proven by scientific methods to clinicians and other
healthcare professionals. We aimed to systematically
provide the information necessary for decision-making
on issues related to hip fracture rehabilitation: (1) the im-
portance of multidisciplinary management after HFS, (2)
components and effects of rehabilitative treatments after
HFS, (3) community-based rehabilitation following in-
tensive rehabilitation after HFS, and (4) combined medi-
cal problems after HFS (pain, venous thrombosis, urinary
tract infection [UTI], osteoporosis, and nutrition). The
guideline will contribute to restoring maximum mobility
and physical ability, improving the quality of life (QoL),
and ultimately reducing the refracture and mortality rates
in patients who undergo HFS.

Scope of CPG

Rehabilitation treatment after HFS in adults was pre-
sented with physical and occupational therapies, and the
issues related to community care, associated comorbidi-
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Table 1. Summary of CPGs of hip fracture management

NICE 2017 [17]
(NICE 2011 [176] update

Scottish Standards of care for

hip fracture patients [20], 2018

SIGN 2009 [19]

Mak et al. [22], 2010

version)
Mobilization 1.7.1 Mobilisation on the day =~ Standard 8 Mobilisation has 8.5 Early mobilization 18. Mobilisation
after surgery (2011) begun by the end of the first - If the patient’s overall medi- - Early assisted ambulation

Weight-bearing

Multidisciplinary

1.7.2 at least once a day and
ensure regular physiotherapy
review (2011)

1.6.1 Operate on patients with
the aim to allow them to fully
weight bear (without restric-
tion) in the immediate post-
operative period. (2011)

1.8.1 From admission, of-
fer patients a formal, acute,
orthogeriatric or orthopaedic
ward-based Hip Fracture
Programme. (2011)

- Rehabilitation after hip
fracture incorporating the
following core components
of assessment and manage-
ment: medicine; nursing;
physiotherapy; occupational
therapy; social care. Ad-
ditional components may
include: dietetics, pharmacy,
clinical psychology.

day after surgery and every
patient has physiotherapy as-
sessment by end of day two.

Standard 7: Every patient who
is identified locally as being
frail, receives comprehensive
geriatric assessment within
three days of admission.

Standard 11: Every patient’s
recovery is optimised by a
multi-disciplinary team ap-
proach such that they are dis-
charged back to their original
place of residence within 30
days from the date of admis-
sion.

Standard 9: Every patient has
a documented Occupational
Therapy Assessment com-
menced by the end of day
three post admission.

cal condition allows, mobili-
sation and multidisciplinary
rehabilitation should begin
within 24 hours postopera-
tively. (Good practice points)
- Weight-bearing on the in-
jured leg should be allowed,
unless there is concern about
quality of the hip fracture
repair (e.g., poor bone stock
or comminuted fracture).
(Good practice points)

9.2.3 Medical management
and rehabilitation

- A multidisciplinary team
should be used to facilitate
the rehabilitation process.

(begun within 48 hours of
surgery) accelerates func-
tional recovery.

19. Rehabilitation

- Patients with hip fracture
should be offered a coor-
dinated multidisciplinary
rehabilitation program with
the specific aim of regaining
sufficient function to return
to their prefracture living ar-
rangements.

- Early multidisciplinary
daily geriatric care reduces in
hospital mortality and medi-
cal complications in older
patients with hip fracture,
but does not reduce length of
stay or functional recovery.

‘[® 33 ‘wy uooybuniy



b10 wLLe-3' MMM

6ze

Table 1. Continued 1

NICE 2017 [17]
(NICE 2011 [176] update
version)

Scottish Standards of care for
hip fracture patients [20], 2018

SIGN 2009 [19]

Mak et al. [22], 2010

Comorbidities and Referral to Clinical guideline
complications (CG103)
Delirium: prevention, diagno-
sis and management

Standard 7: Every patient who
is identified locally as being
frail, receives comprehensive
geriatric assessment within
three days of admission: falls

Referral to NICE guideline history and assessment in-

(NG89) cluding an ECG and lying and
Venous thromboembolism in standing blood pressures,
over 16s assessment of co-morbidities

and functional abilities,
medication review, cogni-
tive assessment, nutritional
assessment, assessment for
sensory impairment, conti-
nence review, assessment of
bone health and discharge
planning.

Referral to Clinical guideline
(CG146)

Osteoporosis: assessing the
risk of fragility fracture

Referral to Clinical guideline
(CG32)
Nutrition support for adults
Standard 10: Every patient

who has a hip fracture has an
assessment of, or a referral
for, their bone health prior to
leaving the acute orthopae-
dic ward.

8.1 Pain relief

- Regular assessment and for-
mal charting of pain scores
should be adopted as routine
practice in postoperative
care. (Recommendation B)

8.7 Urinary catheterization

- Urinary catheters should be
avoided except in specific
circumstances. (Good prac-
tice points)

- When patients are catheter-
ised in the postoperative
period, prophylactic antibi-
otics should be administered
to cover the insertion of the
catheter. (Good practice
points)

9.2.1 Nutrition

- Supplementing the diet of
hip fracture patients in reha-
bilitation with high energy
protein preparations con-
taining minerals and vita-
mins should be considered.
(Recommendation A)

- Patients’ food intake should
be monitored regularly, to
ensure sufficient dietary in-
take. (Good practice points)

5. Thromboprophylaxis
- Low molecular weight hepa-
rin and mechanical devices

6. Pressure gradient stockings

8. Type of analgesia
- Femoral nerve block
- Intrathecal morphine

15. Urinary catheterisation
- Intermittent catheterization
is preferable

16. Nutritional status
- Protein and energy supple-
ment

17. Reducing postoperative
delirium

- Prophylactic low-dose halo-
peridol

20. Osteoporosis treatment

- Vitamin D supplementation,
annual infusion of zoledronic
acid
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ties, complications, and nutrition were also addressed.
Diagnosis and surgical techniques for hip fractures, met-
astatic fractures due to tumors, and pediatric fractures
were not covered. This guideline does not limit physi-
cians’ medical practices and is not used to evaluate them.

METHODS

Mak et al. [22], 2010

Acknowledgement and independence
This guideline was developed with financial support

also improve physical function
and quality of life compared

confidence in avoiding subse-
with home exercise alone.

- A program of accelerated
discharge and home-based re-
habilitation may lead to func-
tional improvement, greater
quent falls, improvements in
and less caregiver burden.

- Extended outpatient rehabili-
tation that includes progres-
sive resistance training can

19. Rehabilitation

from the Korean Academy of Rehabilitation Medicine
(KARM) and the Korean Academy of Geriatric Rehabili-
tation Medicine (KAGRM). However, the development
was not affected by the supporting academies and was
not supported by other groups. All members involved in
the development of the guideline (43 members of a de-
velopment committee) had no conflicts of interest (COI)
related to this study. The COI was required to indicate

SIGN 2009 [19]

whether or not to be involved in the development of

- Liaison between hospital and  health-related quality of life

community (including social
work department) facilitates

tient progress at home and
the discharge process.

help to alleviate some of

follow up can monitor pa-
these fears.

9.4 Discharge management
- Supported discharge
schemes with liaison nurse

similar guidelines, employment, financial interests, and
other potential interests.

CPG development group

The guideline development group consisted of a de-
velopment committee, an advisor, and an advisory com-
mittee (two methodology experts and two geriatricians).
Forty-three development committee members were
responsible for determining the level of evidence and
recommendation level for each key question (KQ), con-
sisting of 36 physicians (34 physiatrists and 2 orthopedic

Scottish Standards of care for
hip fracture patients [20], 2018

surgeons), 3 nutritionists, 1 nursing staff, 1 occupational

CPG, clinical practice guideline; NICE, National Institute for Health and Care Excellence; SIGN, Scottish Intercollegiate Guidelines Network.
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Moreover, in 2017, 15 orthopedic surgeons and rehabili-
tation physicians were surveyed regarding the perception
of the rehabilitation process after HFS. The following two
points were identified. First, most of them agreed that hip
fracture rehabilitation was not well-organized due to low
medical care costs and limited hospital stay, and second,
they recognized the lack of collaboration in rehabilitation
after HFS.

PICO selection

A total of 15 KQs reflecting the perspectives of the
guideline users and patients were created consisting of
four categories: (1) multidisciplinary approach (1 KQ), (2)
rehabilitation treatment (6 KQs), (3) community care (2
KQs), and (4) comorbidities/complications (6 KQs). The
KQs were structured according to the population, inter-
vention, control, and outcomes (PICO) principle and are
summarized in Tables 2 and 3.

Previously, the effectiveness of HFS was evaluated in
terms of mortality and surgical implant success directly
related to surgery; however, comprehensive aspects
should be considered because of the complex clinical
features and complications of hip fractures [26]. When
making PICOs, all items should be specific; an increase
in sensitivity of the literature regarding the outcome of
PICO is required. As to 10 KQs, such as multidisciplinary
system (KQ1), rehabilitation treatment (KQ2, 3, 4, 5, 6),
local community (KQ8, 9), and nutrition-related KQs
(KQ14, 15), the outcomes were evaluated in various as-
pects, including functional recovery (lower extremity
muscle strength, mobility ability, and physical ability),
mortality, activities of daily living (ADLs), hospital stay,
and living facilities after discharge. The outcomes of hip
fracture rehabilitation were evaluated in five areas: (1)
mobility, and physical performance, (2) QoL, (3) ADLs, (4)
disease-specific scales, and (5) hip-specific scales [27].

Delirium is a common problem after HES, but we de-
cided to follow the 2019 treatment guidelines already
developed (SIGN157, risk reduction and management
of delirium, a national clinical guideline) [28]. Position
change and aspiration pneumonia screening tests were
excluded due to a lack of evidence. CPGs for venous
thromboembolism (VTE) have been developed. VTE is
a serious medical complication that could be directly
related to mortality during rehabilitation after HFS, and
the guidelines of the American College of Chest Physi-

cians (ACCP) and the Korean Society on Thrombosis and
Hemostasis (KSTH), which were evaluated according to
AGREE-II, have been partly adapted for the contents re-
garding hip fracture surgeries [29,30].

Selection and grading of evidence

A literature search was conducted on PubMed (https://
pubmed.ncbi.nlm.nih.gov/), EMBASE (http://embase.
com), Cochrane Library (http://cochranelibrary.com),
and one domestic database of KoreaMed (http://kore-
amed.org). MeSH (for PubMed and Cochrane Library)
and Emtree (for Embase) terms were used after establish-
ing a highly sensitive search strategy in combination with
natural language (Supplementary Data 1).

Documents searched for each KQ were collected using
EndNote. Two researchers per KQ selected articles and
excluded the literature on hip fractures related to can-
cerous or pathological fractures. Furthermore, papers
written in languages other than English and Korean, case
reports, technical reports, and documents that existed
only in abstract form were excluded. If opinions differed,
an agreement was reached, or a final decision was made
through arbitration by a third party (Supplementary Data
2).

The selected documents were subjected to a risk of bias
assessment; Cochrane risk-of-bias (RoB) 2.0 (randomized
controlled trials [RCTs]) and the risk-of-bias assessment
tool for non-randomized studies (ROBANS) (non-RCTs)
were used [31,32]. The methodological quality of the sys-
tematic reviews (SRs) was assessed using AMSTAR 2.0—a
measurement tool to assess the methodological qual-
ity of systematic reviews [33]. The level of evidence and
recommendation grade were determined according to
the GRADE method (grading of recommendation assess-
ment, development, and evaluation) [34]. For each KQ, if
there was a recently published systematic review litera-
ture, the level of evidence was determined by combining
the systematic review literature and subsequent random-
ized controlled studies. Systematic review documents
were evaluated in an integrated manner considering
included articles based on (1) study limitation according
to the study design, (2) indirectness of evidence, (3) in-
consistency of results, (4) the imprecision of results, and
(5) publication bias [35,36]. In addition to the systematic
review literature, randomized control studies and non-
randomized control studies also evaluated the degree of
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Table 3. Key questions (KQs) for clinical guidelines for postoperative rehabilitation after HFS

No.

Questions

KQ1 Does hospital-based multidisciplinary rehabilitation have more clinical effects than usual postoperative

treatment in patients with HFS?
KQ 2
KQ3
KQ 4
KQ5
KQ 6
KQ7
KQ 8
KQ9

Is it functionally effective to start rehabilitation early (within 48 hours after surgery) after HFS?

Is supervised progressive resistance exercise more effective than self-directed exercise in patients with HFS?
Does weight-bearing exercise affect functional recovery after HFS?

After HFS, is rehabilitation treatment including balance exercise more effective than usual exercise?

Should ADLs training be included in rehabilitation treatment after HFS?

Is multidisciplinary rehabilitation treatment after HES cost-effective?

Is home-based hip fracture rehabilitation effective during the recovery period after HFS?

Is home-based hip fracture rehabilitation effective during the maintenance period after HFS?

KQ 10 After HES, can nerve block reduce postoperative pain?

KQ 11 After HFS, is the VTE prevention using compression therapy/drug treatment required?
KQ 12 Should the indwelling catheter be removed early after HES to reduce UTI?
KQ 13 Can bisphosphonate administration reduce refracture and mortality after HFS?

KQ 14 After HFS, does nutritional evaluation and planning help functional recovery?

KQ 15 After HFS, does high protein supplementation help restore function?

HFS, hip fracture surgery; VTE, venous thromboembolism; ADLs, activities of daily living; UTI, urinary tract infection.

bias, consistency, directness, accuracy, and publication
bias. The level of evidence for each KQ was finally deter-
mined as “high,” “medium,” “low,” and “very low” ac-
cording to the GRADE method.

After determining the level of evidence, the level of
recommendation was determined by comprehensively
considering the degree of certainty of the level of evi-
dence, benefits and harms, allocation of cost resources,
values and preferences, and domestic acceptability. If the
evidence of treatment was insufficient, it was expressed
as “hard to make a conclusion.” If there was a basis for
treatment, other factors necessary to determine the rec-
ommendation grade were expressed as “suggested” if
the certainty was weak and “recommended” if the cer-
tainty was high. If the guidelines were included in the
final selection document, the quality of the guidelines
was evaluated with the Korean Appraisal of Guidelines
for Research and Evaluation II [37]. As for the KQ about
cost benefits, only the level of evidence was presented
because it was not appropriate to determine the recom-
mendation level. For each KQ, at least two members par-
ticipated in all of the above processes and decisions were
made through discussion (Supplementary Data 3).

Formal consensus
Formal consensus was achieved using the Delphi

technique. From June 16 to June 25, 2020, the levels of
evidence and recommendations were determined for 16
KQs. The degree of consent for each committee member
was selected from 1 (non-acceptance) to 9 (acceptance)
on a 9-point scale, and consent was obtained when the
score was >7. When at least 75% of the committee mem-
bers agreed, it was deemed to have reached a consensus,
and for items with less than 75% consensus, the Delphi
survey was repeated and more than 75% consensus was
reached. After two Delphi rounds, 1 KQ did not reach an
agreement (Is balance-specific exercise more effective
than usual exercise after HFS?). Therefore, it was exclud-
ed from the KQs regarding CPG development. Finally, 15
recommendations were accepted.

Distribution and implementation

This guideline will be posted on the websites of the
KARM, KAGRY, the Korean Society for Bone and Mineral
Research, The Korean Geriatrics Society, the Korean As-
sociation of Pain Medicine, the Korea Physical Therapy
Association, the Korean Association of Occupational
Therapists, and the Korean Dietetic Association. Thereaf-
ter, summary booklets will be produced and distributed
to members of the KARM. Since the degree of adherence
to the treatment guidelines is related to the improvement
of the patient’s prognosis [38], this treatment guideline is
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continuously introduced in the promotional newsletters
of the related academies. In the short term, the degree
to which the guideline is used in the real-world environ-
ment can be assessed by the consultation status and time
for rehabilitation after HES. In the long term, it could be
assessed by the degree of functional recovery after the
distribution of CPGs and the change in mortality and re-
fracture rates.

Update of the CPG

Efforts to establish and implement a national integrated
management plan for fragility fracture care and preven-
tion, such as Fracture Liaison Services (FLS), have been
made in many countries [39,40]. Rehabilitation manage-
ment for fragility fractures under the umbrella of FLS has
been developed based on a systematic approach to fragil-
ity fracture care with the goal of restoring function and
preventing subsequent fractures [41]. As a result, more
evidence for hip fracture rehabilitation is expected. After
regular meetings of the Clinical Guidelines Committee of
KARM and obtaining approval from the Society’s Board of
Directors, we aim to make adaptations and accommoda-
tions of CPG every 5 years in cooperation with KAGRM.

RESULTS

Summary of recommendation (Table 4)
1. Multidisciplinary approach
KQ 1. Multidisciplinary rehabilitation is recommend-
ed in patients with HFS.
A. Evidence level: medium (4 SRs)
B. Grade of recommendation: strong

2. Rehabilitation
KQ 2. Early rehabilitation is suggested after HFS.
A. Evidence level: low (1 RCT), very low (5 non-
RCTs)
B. Grade of recommendation: weak
KQ 3. Supervised PRE is recommended in patients
with HFS.
A. Evidence level: medium (1 SR), low (2 RCTs)
B. Grade of recommendation: strong
KQ 4. Weight-bearing exercise is suggested after HFS.
A. Evidence level: medium (1 RCT), very low (10
non-RCTs)
B. Grade of recommendation: weak
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KQ 5. Balance exercises should be included in reha-
bilitation treatment after HFS.
A. Evidence level: medium (2 SRs)
B. Grade of recommendation: strong
KQ 6. After HFS, we suggest ADL training for rehabili-
tation treatment.
A. Evidence level: medium (1 SR), very low (1
non-RCT)
B. Grade of recommendation: weak
KQ 7. After HFS, multidisciplinary rehabilitation treat-
ment is cost-effective.
A. Evidence level: low (3 RCTs)
B. Grade of recommendation: not applicable

3. Community care
KQ 8. We suggest a home-based hip fracture rehabili-
tation in the recovery phase after HFS.
A. Evidence level: very low (2 SRs), low (7 RCTs)
B. Grade of recommendation: weak
KQ 9. We suggest a home-based hip fracture rehabili-
tation in the maintenance phase after HFS.
A. Evidence level: low (4 RCTs)
B. Grade of recommendation: weak

4. Co-morbidities/complications
KQ 10. Peripheral nerve blocks are suggested to re-
lieve postoperative pain after HFS.
A. Evidence level: low (6 RCTs)
B. Grade of recommendation: weak
KQ 11. After HES, compression therapy/drug treat-
ment is suggested to prevent VTE.
A. Evidence level: 2 CPGs (acceptable), high (1
SR), low (2 RCTs)
B. Grade of recommendation: weak
KQ 12. After HFS, the indwelling catheter is suggested
to be removed as early as possible.
A. Evidence level: 1 CPG (acceptable), very low (3
RCTs)
B. Grade of recommendation: weak
KQ 13. After HFS, bisphosphonate administration is
suggested to reduce refracture and mortality.
A. Evidence level: low (2 SRs)
B. Grade of recommendation: weak
KQ 14. After HFS, nutritional evaluation and planning
are suggested for functional recovery.
A. Evidence level: low (1 SR), low (2 RCTs), very



CPG for Hip Fracture Rehabilitation

-aurepms sonoeid [eITUI ‘“DJD ‘S[BIN PA[[ONU0D PIZIWOPUEI ‘TDY ‘MITAII INBWAISAS ‘YS ‘SuIAl] ATrep jo sanianoe ‘sTaV ‘A1981ns arnyoery diy ‘SIH

YeaM (SLOY §) mOT A19A (S T) MO ayejur urloxd yStH - G1
Meam (LDY-uou 1) mo[ A19A ‘(SLOY ¢) MOT ‘(dS 1) MOT uerd [euoninnN 1
Yeam (sgs ¢) mog ojeuoydsoydstg €1
Jeam (s1.D4 €) mo[ A1 ‘(a1qe1dadde) HdD 1 [BAOUISI UONBZIIAYIEI A[1ey T
jusunean
Yeam (s1D¥ ¢) MmoT ‘(9S 1) USIH ‘(s1qerdadde) sHdp ¢ uorssardwod ‘s3nip onoquoryinue/juendeodnuy 1T suonesrduwod
Jeam (sLDY¥ 9) moT BISOUISQUE [BUOISAY (] PUB SaNIPIqIOWO))
aseyd
YeaM (s1D¥ ¥) moT 9oueBULUTRW SULIND UONBIU[IqBYSI PASeq-dWoH 6
Yeam (SIL.DY L) MO ‘(sygS ) mo[ A1 aseyd A10A0091 uLINp UONEI[Iqeydl Paseq-oWIOH g 9IBI ATunuwIiurio))
arqeordde 10N (s1D¥ €) moT (3gouaq-1s02) uaunean Areurdsipnnn -~ L
eam (ILDYg-uou 1) moy A19A ‘(S T) WINIPIA gururen Qv pasiazadng 9
guons (s9S g) wnipay Sururen aoueeyg ¢
Yeam (s1DY-uou 1) Mo[ A19A (1.DY 1) WNIPIA 9s1019%9 Surreaq-1ydoMm ¥
guong (s1DY ¢) MOT ‘(S T) WINIpajA Suruay)3uans enpeid pasiazadng ¢ JusunEan
Jeam (s1Dy9-uou G) Moy A19A (1.DY 1) MOT juounean Ajreq ¢ uonelqeyay
yoeoidde
duons (sgS ¥) wnipaN yoeoidde AreuridosipniniN - 1 Areurdosipniny
UONBPUIWIUIOIIT
A [9A9] d2uapIAyg UOTIUIAIIU] *ON A10831e)

SAH Ym syuaned ynpe ul uoneliqeyal aaneradolsod 10J SUONIBPUIWUIOIAI ADY] *F S[qeL,

235

WWW.e-arm.org



Kyunghoon Min, et al.

low (1 non-RCT)
B. Grade of recommendation: weak
KQ 15. After HFS, it is suggested to provide high pro-
tein supplementation for functional recovery.
A. Evidence level: low (1 SR), very low (5 RCTs)
B. Grade of recommendation: weak

Multidisciplinary approach

KQ 1. Does hospital-based multidisciplinary rehabilita-

tion have more clinical effects than usual postoperative

treatment in patients with HFS?

Most hip fractures are surgically treated. Comprehen-
sive geriatric care from the geriatric perspective is a cru-
cial approach for hip fracture, a common fragility frac-
ture in older adults [42]. Traditionally, the postoperative
management for hip fractures also includes orthopedic
surgery without additional geriatric evaluations [26].
Since the incidence of complications such as delirium,
pneumonia, and pressure injuries after HFS is as high
as 75% [43], the management of hip fractures in older
adults also requires interventions related to geriatric care
[44]. Due to the characteristics of hip fractures that occur
frequently in old age, there are many cases of various co-
morbidities/complications that affect the prognosis after
surgery [26]. Rather than surgery-related complications,
such as wound infections, aggravated frailty after hip
fracture is believed to result in high complications and
mortality. Hence, an integrated multidisciplinary team
including orthopedic surgery, geriatric evaluations, and
rehabilitation medicine is required to manage these poor
outcomes [45]. For a multidisciplinary approach, it is also
beneficial to reorganize existing resources [44]. Compre-
hensive multidisciplinary treatment improved gait func-
tion more than usual treatment at 4 and 12 months after
surgery [46]. The model for providing multidisciplinary
treatment after HFS can be classified into (1) orthopedic
ward and geriatric consultant service on request, (2) or-
thopedic ward and daily geriatric consultative service, (3)
geriatric/rehabilitation ward and orthopedic consultant
service, and (4) orthopedic ward and integrated care [47].
The integrated care was also distinguished by the physi-
cians in charge of dominant care: (1) orthopedic surgeon
leadership in orthopedic ward (A=traditional model:
consultative medical service on request, B=consultant
team: programmed consultant service), (2) no leading
leadership in orthopedic ward (C=interdisciplinary/clini-

236

WWWw.e-arm.org

cal pathway), (3) geriatric leadership in geriatric/rehabil-
itative ward (D=geriatric-led fracture service, orthopedic
surgeon consultant), and (4) orthopedic-geriatric leader-
ship in orthogeriatric unit (E=geriatric co-managed care,
interdisciplinary team) [48].

In a meta-analysis study (7 RCTs comparing usual
postoperative care and geriatric multidisciplinary or in-
terdisciplinary treatment in hip fracture patients aged
>65 years, total patients 1,763), geriatric interdisciplinary
care showed significantly greater improvement in two
domains (ADLs and mobility function) with standardized
mean differences of 0.32 (95% confidence interval [CI],
0.17-0.47) and 0.32 (95% CI, 0.12-0.52), respectively, than
that with conventional care. No significant changes were
found in the other two domains (the rate of living in one’s
home and survival rate). Through a multidisciplinary ap-
proach, ADL and mobility improved by approximately
13% (risk of heterogeneity, low [I’=9%]) and approxi-
mately 13% (risk of heterogeneity, moderate [I’=55%])
four months after surgery. Outcomes such as the chance
of living at home (1% better in the intervention group)
and survival (2% increase in the intervention group)
showed good, but non-significant, trends in the interven-
tion group [49]. A meta-analysis by Bachmann et al. [50] (9
studies; 1,853 participants included orthopedic geriatric
rehabilitation) presented that the orthopedic geriatric re-
habilitation resulted in higher ADL (Katz index and Bar-
thel index) (odds ratio [OR]=2.33; 95% CI, 1.62-3.34) and
lower rate of admission to nursing homes (relative risk
[RR]=0.72; 95% CI, 0.56-0.91) than those in the control
group at discharge. Long term (3-12 month follow-up)
observation also showed similar results: better function
(OR=1.79; 95% CI, 1.24-2.60) and decreased mortality
rate (RR=0.77; 95% CI, 0.61-0.96). As such, multidisci-
plinary treatment where orthopedic surgery, geriatric
medicine, and rehabilitation departments all participate
is ideal. In a 2007 study of 11 studies (2,177 participants),
the relative risk of poor prognosis (death or admission
to a nursing home) at discharge was 0.84 in multidisci-
plinary treatment [51]. In another meta-analysis of 13
studies (2,498 participants), the multidisciplinary treat-
ment group tended to decrease the relative risk of poor
prognosis compared to the conventional control group
for outcomes of mortality and residence status after 1
year [52].

Complex geriatric disorders in older patients with hip
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fractures can be managed effectively through compre-
hensive care. However, there is a risk of conflicting opin-
ions among multidisciplinary experts in determining
treatment directions. Multidisciplinary treatment can
be successfully established with intimate cooperation
among the departments of orthopedic surgery, rehabili-
tation, and/or geriatric medicine.

Recommendation

- Multidisciplinary rehabilitation is recommended in
patients with HFS (evidence level: medium [4 SRs],
grade of recommendation: strong).

KQ 2. Is it functionally effective to start rehabilitation

early (within 48 hours after surgery) after HFS?

The purpose of HFS is to reduce pain and provide early
mobility training [18]. The NICE guideline for hip fracture
management showed that early mobilization within 48
hours after surgery improved independence in transfer
(moderate quality), walking distance (moderate qual-
ity), and reduced the assistance needed for walking on
the seventh day after surgery. There were no differences
in the discharge destination or mortality after discharge
[17]. Other guidelines also recommended the initiation
of early ambulation within 48 hours after surgery [21,53].
The incidence of pressure injuries can also be reduced by
early ambulation. According to the literature, the defini-
tion of early timing at the start of rehabilitation treatment
is slightly different (within 24 or 48 hours after surgery).

Sixty patients who underwent HFS were randomly as-
signed to the early ambulation group, who took their first
walk within 2 days after the surgery, and into the delayed
ambulation group, who took their first walk 3 and 4 days
after surgery. The functional status on the 7th day after
surgery was then compared. Compared to the delayed
ambulation group (31 patients), the early ambulation
group (19 patients) showed longer walking distance on
the 7th day after surgery (82.55 m vs. 29.71 m) and less
dependence in transfer [54]. In a study of the National
Hip Fracture Database in the UK, sitting or standing
outside the bed within one day after surgery (early reha-
bilitation) led to improved walking ability at 30 days after
surgery (data from 17,708 patients aged =60 years with
HFS from 2013 to 2015) [55]. In the same study, when
the post-discharge condition was defined as 1 “death,”
2 “worse,” 3 “same,” and 4 “better,” the condition of pa-

tients who received early rehabilitation improved after
discharge [55]. There was no difference in whether mo-
bilization was performed by physical therapists or those
from other occupations [55]. In a retrospective study of
747 patients aged =65 years who underwent HFS within
48 hours, in-hospital mortality rate was compared be-
tween the group who received mobility and strength
training from the day after surgery (525 patients) and
the group who received similar rehabilitation 2 or 3 days
post-surgery (222 patients) [56]. The mortality rate was
significantly high when the rehabilitation was started late
(6.8 vs. 3.2%; OR=2.2; 95% CI, 1.06-4.42) [56]. In another
retrospective study (52 patients aged >65 years who un-
derwent HFS, 23 patients who underwent early rehabili-
tation within one day after surgery and 29 patients who
started rehabilitation later than 1 day after surgery), the
early rehabilitation group showed a shorter hospital stay
(5.4 vs. 6.9 days, p=0.026). One month after surgery, the
Harris score (84.0 vs. 71.1) and the pain sub-score of the
Harris score (36.8 vs. 24.4) was significantly improved
with early treatment [57]. Among the three hospitals that
performed HFS in patients aged >75 years, the model
of early rehabilitation within 3 days after surgery and
transfer/access to a rehabilitation facility after discharge
resulted in less ADL loss and higher prediction of inde-
pendent walking at 6 months post-surgery [58]. In addi-
tion, as walking training after HFS was delayed, the risk
of pneumonia (OR=1.5, p<0.001) or delirium (OR=1.7,
p<0.001) and length of stay (about 5 days in the walking
group within 3 days post-surgery vs. 9.9 days in the walk-
ing group after 4 days post-surgery) increased [59].

The degree of functional recovery that can be obtained
through early rehabilitation after surgery is expected to
be superior to that obtained by late rehabilitation. Ran-
domized trials on this matter may cause ethical problems
in the control group who did not receive early rehabilita-
tion treatment. As a result, the certainty of the estimates
may be weak. Early consultation and communication
between orthopedic surgery and rehabilitation medicine
is necessary to perform mobility training within 48 hours
after surgery.

Recommendation

- Early rehabilitation is suggested after HFS (evidence
level: low [1 RCT], very low [5 non-RCTs]; grade of rec-
ommendation: weak).
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KQ 3. Is supervised progressive resistance exercise more

effective than self-directed exercise in patients with HFS?

Progressive resistance exercise (PRE) is a method of in-
creasing the ability of muscles to create force [60]. Lower
limb strength is closely related to mobility [61]. After HFS,
the knee extension strength on the fractured side de-
creased by more than 50% of the strength from the oppo-
site side [62]. DeLorme and Watkins [63] proposed three
principles of PRE: (1) to perform a small number of rep-
etitions until fatigue, (2) to allow sufficient rest between
exercises for recovery, and (3) to increase the resistance
as the ability to generate force increases. These principles
are also maintained in the guidelines of the American
College of Sports Medicine [64].

According to a meta-analysis study of eight random-
ized studies (587 participants), compared with con-
ventional treatment, PRE significantly improved over-
all physical function (standardized mean difference
[SMD]=0.408; 95% CI, 0.238-0.578; p<0.001), overall
mobility (SMD=0.501; 95% CI, 0.297-0.705; p<0.001),
ADLs (SMD=0.238; 95% CI, 0.040-0.437; p=0.019), bal-
ance (SMD=0.554; 95% CI, 0.310-0.797; p<0.001), lower
limb strength or power (SMD=0.421; 95% CI, 0.101-0.741;
p=0.010) and performance tasks (SMD=0.841; 95% CI,
0.197-1.484; p=0.010). Self-reported physical function
was not significant (SMD=0.449; 95% CI, 0.061-0.958;
p=0.084) [65]. One hundred patients aged 70-84 years
old who underwent hemiarthroplasty surgery for femo-
ral neck fracture (Garden’s classification III or IV) were
randomly allocated into the conventional strengthening
plus intensive abductor strengthening group (strength-
ening hip abductor was added from the 4th week after
surgery into the conventional exercise from day 2 after
surgery) and the conventional exercise group (from day 2
after surgery) and followed up to 6 months after surgery.
When hip abductor strength was additionally strength-
ened, the abduction muscle strength improved after 3
and 6 months of surgery by 35.7% and 37.0%, respective-
ly, compared with the conventional exercise group. The
results of the Timed Up and Go tests were faster by 29.1%
and 45.9%, respectively [66]. In 90 patients over 65 years
of age who underwent HFS, the addition of knee extensor
strengthening training to their usual exercise increased
the maximal velocity torque of the knee extensor by 8.1%
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as measured by a handheld dynamometer at the time of
discharge or on the 10th day after surgery [67].

Supervised PRE can improve physical function more ef-
ficiently, although excessive exercise can cause delayed-
onset muscle pain. Due to the frailty and cognitive dys-
function in elderly patients with hip fractures, practical
difficulties are inherent in the implementation of PRE
training. Considering such difficulties, appropriate re-
imbursement for treatment should be considered in the
health insurance system to accommodate it in clinical
practice.

Recommendation

- Supervised PRE is recommended in patients with HES
(evidence level: medium [1 SR], low [2 RCTs]; grade of
recommendation: strong).

KQ 4. Does weight-bearing exercise affect functional re-

covery after HFS?

If there is no problem with the union of the fracture site
after HFS, early weight-bearing is recommended (Good
Practice Points, SIGN 2009) [19]. Although weight-bear-
ing as tolerated (WBAT) is allowed after HFS, patients
often limit weight-bearing on the operated limb even
4 months post-surgery [68]. After HFS, weight-bearing
might be avoided to reduce complications and concerns
about the stability of the fracture site, but the evidence
for restricting weight-bearing is extremely insufficient
[69]. When patients with hip fractures (n=596, >65 years)
were allowed to weight-bear immediately after surgery,
the reoperation rate after 1 year was 3.4%, which was
comparable to other studies regardless of the weight-
bearing status [70]. Various surgical methods (internal
fixation, hemiarthroplasty, and total hip arthroplasty) are
used depending on the location, whether the fractured
hip is displaced, and the patient’s condition [71]. When
internal fixation was performed, the rate of revision af-
ter 2 years (0.6% in hemiarthroplasty vs. 5.4% in internal
fixation) was higher than that after joint replacement [70].
In the American College of Surgeons National Surgical
Improvement Quality Program (ACS NSQIP) database,
7,947 patients underwent surgery for hip fractures in
2016 (cephalomedullary nail procedure, 4,040 patients;
sliding hip screw, 1,138 patients; hip hemiarthroplasty
or internal fixation, 2,769 patients). In total, 5,845 pa-
tients (cephalomedullary nail procedure, 2,858 patients;
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sliding hip screw, 823 patients; hip hemiarthroplasty or
internal fixation, 2,164 patients) underwent WBAT on
day one after surgery, and the remaining 2,102 patients
underwent WBAT later than 1 day after surgery (cepha-
lomedullary nail procedure, 1,182 patients; sliding hip
screw, 315 patients; hip hemiarthroplasty or internal
fixation, 605 patients). Postoperative mortality and com-
plications were compared at 30 days post-surgery. In the
cephalomedullary nail procedure group, when WBAT
was performed from day one postoperatively, the mor-
tality rate at 30 days post-surgery was lower (OR=0.532;
95% CI, 0.383-0.738; p<0.001). As for complications 30
days post-surgery, patients who started WBAT early from
day 1 after surgery had fewer complications and shorter
hospital stays (in the cephalomedullary nail or sliding
hip screw surgery groups) [72]. In another study using
the same database of the 4,918 patients who underwent
HFS over the age of 60, 3,668 patients (74.58%) started
WBAT on day 1 after surgery, and 1,250 patients (25.42%)
restricted weight-bearing. The mortality rate and inci-
dence of complications were significantly reduced in the
group that started WBAT on day 1 after surgery [73]. The
partial weight-bearing group (weight-bearing <20 kg;
n=19) showed a decreased Parker mobility score (range
0-9, higher score indicates better mobility) (-5.32 vs.
-3.36, p<0.001) and lower walking speed (0.16 m/s vs. 0.28
m/s, p=0.003) than the full weight-bearing group (n=22)
on the day 5 after surgery in patients (>75 years) with
intramedullary nailing of the peri-trochanteric fracture
[74,75]. Non-weight-bearing was negatively associated
with the Functional Independence Measure (FIM) score
after 1 year of HFS—full weight-bearing within 48 hours
after surgery (n=119) and non-weight-bearing in the first
2-4 weeks postoperatively (n=75) [76]. With full weight-
bearing, arthritis incidence (p=0.021) and comprehen-
sive severity index at hospitalization (higher scores were
associated with higher acuity and comorbidity; p=0.014)
were significantly lower in the data of 224 patients who
underwent HFS at 18 sites [77]. In addition, in 331 pa-
tients who underwent HFS, the hospital stay was signifi-
cantly shorter when WBAT was performed than when WB
was restricted (26 days vs. 34 days, p=0.04) [69]. A total of
120 participants were randomly assigned to the weight-
bearing home exercise group (n=40), non-weight-bearing
home exercise group (supine position; n=40), or no in-
tervention group (n=40) after the acute phase of HFS was

completed. The groups were instructed to perform home
training for 4 months. Balance ability and functional
performance were significantly improved in the weight-
bearing exercise group [78].

Cemented hemiarthroplasty is recommended for elder-
ly patients with unstable femoral neck fractures, which
allow immediate weight-bearing post-surgery [5,17,79].
As with early rehabilitation, weight-bearing exercise is an
essential factor, and randomized trials have not been suf-
ficiently conducted due to a potential ethical problem for
the control group. Therefore, the certainty of the estimate
may be somewhat insufficient, but the benefit of treat-
ment is expected to be high. However, excessive weight
loading while the surgical site is unstable may interfere
with the union of the surgical site. There are cases of lim-
iting weight-bearing of the lower extremity after HFS [80].
Close consultations between orthopedic surgery and
rehabilitation medicine are necessary to determine the
timing and level of weight-bearing exercises by referring
to the aspect of the hip fracture, the type of fracture sur-
gery, and the findings at the time of surgery.

Recommendation

- Weight-bearing exercise is suggested after HFS (evi-
dence level: medium [1 RCT], very low [10 non-RCTs];
grade of recommendation: weak).

KQ 5. After HFS, is rehabilitation treatment, including

balance exercise, more effective than usual exercise?

The reduction in balance ability, which is prominent
among older adults, is known to increase the falling risk
by 2.9 times [81]. Therefore, balance exercises should be
an essential element of rehabilitation to reduce refrac-
tures in patients with HFS [24]. As for balance exercises,
various studies including stepping exercises, sit-to-
stand/lateral step up, and balance task-specific training,
were included. In a meta-analysis involving eight RCTs
and 752 participants, physical function was significantly
improved when balance exercise was additionally per-
formed within 1 year after surgery (SMD=0.390; 95% CI,
0.114-0.667; p=0.006) [82]. As the secondary efficacy
items, when compared with conventional rehabilita-
tion treatment, balance training added on rehabilitation
resulted in better scores for gait (SMD=0.195; 95% CI,
0.043-0.347; p=0.012), muscle strength (SMD=0.276; 95%
CI, 0.122-0.429; p<0.001), daily activities (SMD=0.484;
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95% CI, 0.043-0.926; p=0.032), and QoL (SMD=0.602;
95% CI, 0.023-1.181; p=0.042) [82]. In another meta-
analysis involving nine RCTs and 872 participants, the
overall function increased more in the rehabilitation plus
balance exercise group (SMD=0.59; 95% CI, 0.25-0.93;
p=0.001) [83]. In this analysis, it was also effective in im-
proving gait, lower extremity muscle strength, ADLs, and
health-related QoL [83].

Recommendation

- Balance exercises should be included in rehabilitation
treatment after HFS (evidence level: medium [2 SRs];
grade of recommendation: strong).

KQ 6. Should ADL training be included in rehabilitation

treatment after HFS?

Occupational therapy has been used in rehabilitation
management after HES. It includes different types of
training to maintain independence in performing ADLs.
The American Occupational Therapy Association has
introduced occupational therapy practice guidelines
for patients after HFS to provide strategies for early re-
covery of autonomy [84]. Patients and physicians have
pursued more aggressive and ambitious objectives, such
as returning patients to their prefracture ADL level and
previous social settings, while the classical goals of HFS
were to reduce mortality and refracture after hip frac-
ture. However, the implementation rate of occupational
therapy after HFS is not high [85]. Occupational therapy
is often determined not by the preferences of patients but
by physicians’ preferences [85].

One meta-analysis included five RCT studies and 524
patients. There were some effects of daily life movement,
motor function, and fall prevention, despite a lack of
statistical significance. However, there were significant
effects on patients’ health perception and post-fall con-
fidence (SMD=0.391; 95% CI, 0.104-0.678; p=0.008) [86].
In a retrospective study, 50.9% of 1,266 patients received
occupational therapy during hospitalization, and it was
found that the group who received occupational therapy
had greater motor FIM efficiency (average 0.79 vs. 0.70;
p=0.02) and FIM effectiveness (average 0.49 vs. 0.41;
p<0.01) than the control group [85].

Recommendation
- After HFS, we suggest ADL training for rehabilitation
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treatment (evidence level: medium [1 SR], very low [1
non-RCT]; grade of recommendation: weak).

KQ 7. Is multidisciplinary rehabilitation treatment after

HFS cost-effective?

Although it has been found that rehabilitation treat-
ment after HFS has a clinical effect, additional medical
expenses such as rehabilitation treatment, hospitaliza-
tion, and nursing care are required. The cost of a hip frac-
ture was estimated at US$81,300 (KRW 98,462,430), about
half of which was the cost of nursing care facilities [10]. In
a systematic review based on 32 studies conducted in the
United States, Europe, and Australia, the expenses due to
falls, including hip fractures, amounted to approximately
1% of the total annual medical expenses and 0.07%-0.2%
of the annual gross national product. High medical ex-
penses are required for a single condition of hip fracture
[87]. The cost of acute hospitalization might be higher
for additional health resources for rehabilitation treat-
ment after fracture surgery. However, in the long term, by
shortening hospital stays and the total treatment period
required for recovery, the total medical costs could be
reduced. From April 2008 to December 2012, Prestmo et
al. [88] randomized 397 hip fracture patients (>70 years)
into a comprehensive geriatric care group (n=198) and
an orthopedic care (control) group (n=199). They were
followed up for 5 days and at 1, 4, and 12 months after
surgery. When comparing costs in both groups, the med-
ical expenses during the hospital stay after surgery were
€11,868 and €9,537 for the comprehensive treatment and
control groups, respectively. Multidisciplinary treatment
required €2,331 more (p<0.0001). However, there was no
significant difference in the total cost during 1 year after
discharge, including all health and care services (p=0.22).
In addition, quality adjusted life years (QALY), which
reflects both the survival period and the QoL aspect,
was significantly higher in the multidisciplinary treat-
ment group than the control group for 12 months (0.49
vs. 0.42, p=0.019). Considering the threshold per QALY of
€62,500, the intervention group was cost-effective with a
99% probability compared to the control group [88]. Milte
et al. [89] presented the incremental cost-effectiveness
ratio (ICER) both in the intervention group (individual
nutrition and exercise program, physical therapist, and
dietitian visits) and the control group (social visits) for
6 months. Starting within 2 weeks after surgery for 6
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months, a physical therapist and a dietitian visited the
intervention group (86 patients) every other week with-
out overlapping each other, and provided strength and
balance training, nutritional therapy for energy and pro-
tein intake, while the control group (89 patients) received
regular weekly visits to perform their usual exercise done
during hospitalization even after discharge. The aver-
age ICER per QALY was A$28,350, and the probability
that the ICER was below the threshold (A$50,000) was
approximately 50%. In this study, weekly exercise and
nutrition therapy instruction were more costly (A$45,331
vs. A$44.764), but the ICER was more efficient. Another
randomized trial allocated 538 patients with HFS into
physically oriented rehabilitation (187 patients), geriat-
ric oriented (171 patients), or usual rehabilitation (180
patients) groups. Rehabilitation was performed for up to
three weeks. After 12 months, the physical rehabilitation
group (0.697) showed significantly improved 15D-instru-
ment health-related QoL compared to the geriatric reha-
bilitation (0.586) and usual rehabilitation (0.594) groups
(p=0.008 and p=0.009, respectively). Costs were lower in
the physical rehabilitation group, so physical rehabilita-
tion was cost-effective (physical rehabilitation €51,018 vs.
routine rehabilitation €57,031 at 100% of the home aid’s
salary; p=0.014) [90].

Multidisciplinary rehabilitation treatment can reduce
medical expenses for treatment and care for patients with
HES. However, the findings were from other countries,
and cost-benefit analysis also needs to be performed in
Korea. This will be a necessary process when considering
the expansion of insurance coverage for rehabilitation
treatment.

Recommendation

- After HFS, rehabilitation treatment is cost-effective
(evidence level: low [3 RCTs], grade of recommenda-
tion: not applicable).

KQ 8. Is home-based hip fracture rehabilitation effective

during the recovery period after HFS?

Rehabilitation of the acute phase after a hip fracture be-
gins immediately after fracture surgery in an acute hospi-
tal. Intensive rehabilitation treatment is performed to im-
prove gait, balance, and ADL. Afterward, rehabilitation of
the recovery phase is accomplished through continuous
hospitalization or outpatient treatment in rehabilitation

hospitals or long-term care hospitals after discharge from
acute hospitals, or through rehabilitation in various com-
munity settings such as long-term care facilities, homes,
and healthcare centers. After routine rehabilitation treat-
ment is completed, rehabilitation in the maintenance
phase is mainly performed in community-based settings
such as long-term care facilities or homes; otherwise,
additional rehabilitation treatments are not performed.
Several studies that reported functional recovery after hip
fracture showed about 40%-60% of patients recovering
gait level before fracture, and about 40%-70% of patients
recovering basic daily activities performance [91]. It has
also been reported that maximal functional recovery af-
ter a hip fracture occurs during the first 6 months after
the fracture [92]. Among various community-based reha-
bilitation programs, home-based rehabilitation has been
provided in the form of a program consisting of indi-
vidual functional status evaluation, exercise prescription,
training, and monitoring. There are many useful aspects
to older patients who have limited use of rehabilitation
facilities outside due to impaired mobility after hip frac-
ture. In a review conducted by Stott and Handoll [93] in
2011, a study of the application effect of a home-based
rehabilitation program in patients discharged from the
hospital after HFS reported contradicting results depend-
ing on the type of exercise and the start time. According
to a report published by the Australian-New Zealand Ge-
riatrics Association in 2011, rehabilitation treatment after
a hip fracture continues to be necessary even after dis-
charge from the hospital in the acute phase. Home-based
rehabilitation programs have benefits in the recovery of
function, confidence in falls, improved QoL, and reduced
burden on caregivers [94]. Therefore, through a system-
atic review of the hip fracture rehabilitation program
targeted at the recovery period, it is necessary to suggest
the right evidence and recommendations based on these
results.

In a systematic review published in 2013, five random-
ized controlled studies were reviewed on the effective-
ness of a home-based multidisciplinary rehabilitation
program after HFS [95]. As a comparison group, one
study established a group that implemented a hospital-
based multidisciplinary rehabilitation program. Four
studies set a group that did not receive additional re-
habilitation treatment after rehabilitation treatment in
acute hospitals. The results showed that the group that
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performed the home-based multidisciplinary rehabili-
tation program showed a significant improvement in
functional status and lower extremity muscle strength
in the long- and short-term follow-up compared to the
group without additional rehabilitation treatment. Five
RCTs were reviewed in a systematic review published in
2011 about the effect of exercise therapy at home after
HFS [96]. In this review, only studies that performed ex-
ercise therapy and, not multidisciplinary rehabilitation
programs, were analyzed. As a comparison group, one
study used inpatient rehabilitation treatment, two studies
performed outpatient rehabilitation treatment, and two
studies did not perform additional rehabilitation treat-
ment after acute rehabilitation. The group that received
home-based rehabilitation treatment and the group who
received outpatient rehabilitation treatment showed im-
provement in health-related QoL compared to the group
that did not receive rehabilitation treatment. Meanwhile,
in the variables evaluating physical performance, it was
reported that the outpatient rehabilitation group tended
to improve more than the home-based rehabilitation
group. In an RCT reporting on the effectiveness of a
home-based multidisciplinary program for about a year,
a home-based multidisciplinary program was conducted
that combines variations of environmental risk factors at
home, safe walking guides, and progressive exercise pro-
grams through home visits of 5-6 physical therapy ses-
sions, and counseling [97]. During the 1-year follow-up
period, it was reported that the level of physical activity
was significantly improved and continued to be main-
tained. Milte et al. [89] conducted a cost-effective study
of a home-based multidisciplinary rehabilitation pro-
gram that combined exercise therapy and nutrition treat-
ment for 6 months. The average medical cost when the
home-based rehabilitation program was implemented
was not significantly different from that when the social
visit was conducted [89]. Thus, the results of this study
suggested that a rehabilitation program that combines
home visit services by physical therapists and nutrition-
ists may be provided at a relatively low additional cost.
In 2016, two multidisciplinary rehabilitation program
models, including home-based rehabilitation therapy,
were compared with models including hospital-based
rehabilitation therapy alone [98]. As a multidisciplinary
rehabilitation program model, the interdisciplinary care
model included consultation with geriatrics, hospital-
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based rehabilitation treatment, discharge planning, and
four months of home-based rehabilitation treatment;
the comprehensive care model included elements of the
interdisciplinary care model and 12 months of home-
based rehabilitation treatment, fall prevention, nutri-
tion, and psychological counseling. As a result of follow-
up for 12 months, both intervention groups applying the
multidisciplinary-based rehabilitation program model
showed a significant improvement in the physical func-
tion domains of the health-related QoL compared to the
control group. In particular, this study has significance
as an effect model on the care continuum by applying a
home-based rehabilitation program linked to a hospital-
based multidisciplinary rehabilitation program. In 2016,
a study by Karlsson et al. [99] also attempted to prove
the effectiveness of a home-based multidisciplinary
rehabilitation program linked to a hospital-based mul-
tidisciplinary rehabilitation program regarding walking
ability and hospital stay. Both the intervention and con-
trol groups received a hospital-based multidisciplinary
rehabilitation program. After discharge, the intervention
group received a home-based rehabilitation program
provided by a multidisciplinary team consisting of physi-
cal therapists, occupational therapists, nurses, doctors,
social workers, and nutritionists. The results showed
that there was no significant difference in walking ability
between the two groups, but the hospital stay of the in-
tervention group was significantly shortened. This result
may be explained by the fact that, unlike previous stud-
ies, this study included patients with cognitive decline
including dementia and patients living in long-term care
facilities. In 2014, Salpakoski et al. [100] reported a sig-
nificant improvement in mobility, especially stair walking
ability, which requires more leg muscle strength and bal-
ance than general gait function, after a home-based mul-
tidisciplinary rehabilitation program for 12 months. In a
comparative study done in 2011 of the effects of a home-
based exercise rehabilitation program for hip fracture
patients, aerobic and progressive resistance exercises
were performed through a health trainer’s home visit for
approximately 1 year. Time and calories spent on physi-
cal activities, including bone mineral density, muscle
strength, and ADL performance ability, were evaluated.
No significant difference was observed between the two
groups, except that the time spent on physical activity in
the intervention group was significantly higher than that
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in the control group [101]. The authors described that
the results were affected by targeting patients with good
function, who could walk and exercise independently at
home from patient recruitment. In 1999, Tinetti et al. [102]
reported the effect of a home-based multidisciplinary re-
habilitation program linked to the on-site service of phys-
ical therapists and occupational therapists provided by
home visiting services. There was no significant improve-
ment in function between the two groups, except for the
significant improvement in upper limb muscle strength
6 months postoperatively in the intervention group. It is
considered that the control group also received the same
home visiting service, including the physical therapist’s
on-site service, which would have affected the outcome.

The home-based hip fracture rehabilitation program
in the recovery period is a program provided to improve
gait, balance, and ADLs continuously after in-hospital
rehabilitation. The risk of harm is low, and the relative
benefits in function and QoL are high.

Although some foreign guidelines recommend com-
munity-based rehabilitation programs, it is necessary to
consider cost resources for domestic application.

Recommendation

- We suggest a home-based hip fracture rehabilitation
in the recovery phase after HFS (evidence level: very
low [2 SRs], low [7 RCTs]; grade of recommendation:
weak).

KQ 9. Is home-based hip fracture rehabilitation effective

during the maintenance period after HFS?

After hip fracture, many older patients experience
long-term functional limitations. One study on recov-
ery of function after hip fracture revealed that maximal
function recovery occurred mostly during the first 6
months after fracture, and that age affected prognosis. In
contrast, studies on the effect of comorbidities on func-
tional recovery after hip fracture suggested that patients
with stroke had poor functional improvement at 1 year
after fracture, requiring supervision at 12 months after
rehabilitation [91,92]. With regard to the time point of
significant recovery in several areas after hip fracture,
dependence gradually decreased in most functional ar-
eas over the first year after fracture. However, recovery of
depression, upper limb function, and cognitive function
took approximately four months, and recovery of lower

limb function took approximately 12 months [103]. In
addition, studies have shown that about 50% of men and
about 40% of women die or live in long-term care facili-
ties 2 years after a hip fracture [104]. Subsequently, many
hip fracture patients do not recover their ADL or walking
ability before the fracture even after the conventional
rehabilitation treatment is completed, and they remain
deconditioned in many cases, resulting in significant so-
cioeconomic burdens. As mentioned above, home-based
rehabilitation programs have many useful aspects for
older patients who have limitations in the use of rehabili-
tation facilities. The evaluation of the patient’s functional
status, exercise prescription, education, and monitoring
were provided. Therefore, through a systematic review
of the hip fracture rehabilitation program targeted at the
maintenance period, it is necessary to suggest the right
evidence and recommendations based on these results.
In 2014, the effect of a home exercise program under
minimal supervision was reported for patients who com-
pleted conventional rehabilitation after a hip fracture
[105]. During the 6-month study period, physical thera-
pist visits were decreased to a maximum of four times. A
rehabilitation program was applied that focused on func-
tional exercise, such as sitting and rising from a chair or
climbing stairs. As a result, functional mobility and per-
formance of daily activities were significantly improved
compared to the control group, and this improvement
was maintained until three months after the comple-
tion of the study. A small randomized controlled study
reported the effect of a 10-week home-based progressive
resistance exercise program in patients about 6 months
after hip fracture. Low-frequency electrical stimulation
therapy and mental imagery were administered to the
control group [106]. A physical therapist provided home
visits in both groups. The intervention group showed sig-
nificant improvement in lower extremity muscle strength,
walking speed, endurance, and physical performance
compared to those in the control group. In particular, the
improved function was maintained until approximately
one year after the fracture. In 2004, Sherrington et al.
[78] reported the effects of home-based weight-bearing
and non-weight-bearing exercises in 120 patients who
completed routine rehabilitation after hip fracture. The
physical therapist’s visit was made only twice for exercise
training and feedback; thus, there was a limitation that
each patient’s actual exercise intensity could not be accu-
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rately measured. However, the group that performed the
weight-bearing exercise showed significant improvement
in balance and functional performance compared to the
group who performed non-weight-bearing exercise or the
group who did not exercise at all. The authors suggested
that the weight-bearing exercise in their study was closely
related to the movements performed in actual daily life
and showed good results even with minimal supervision.
In 1997, a small-randomized study was conducted that
reported the effect of home-based rehabilitation therapy.
They reported that a simple home rehabilitation exercise
program consisting of repeated simple weight-bearing
movements using a thick telephone book showed im-
provement in lower extremity muscle strength, balance,
and gait [107].

A home-based hip fracture rehabilitation program in
the maintenance period is provided to improve gait, bal-
ance, and ADLs after the recovery period of rehabilita-
tion. The risk of harm that may occur due to the inter-
vention is substantially low. Benefits such as improved
function and QoL are expected with home-based reha-
bilitation.

Recommendation

- We suggest a home-based hip fracture rehabilitation
in the maintenance phase after HFS (evidence level:
low [4 RCTs]; grade of recommendation: weak).

KQI0. After HFS, can nerve block reduce postoperative

pain?

Postoperative pain is an undermanaged problem in
older patients with hip fractures. It is challenging to
control postoperative pain in patients who might have
several comorbidities and are prone to cognitive decline
[108]. Pain and fatigue are the major limiting factors that
hinder early mobilization after HFS [109]. For pain relief,
nerve blockade, spinal anesthesia, systemic analgesia,
preoperative traction, multimodal pain management,
neurostimulation, rehabilitation, and complementary
and alternative medicine methods can be used. Among
these modalities, there is moderate evidence for the ef-
fectiveness of nerve blocks [110]. Active pain control
using a nerve block may reduce complications, such as
delirium and length of hospital stay [108]. Paracetamol
was used as a first-line drug for pain control; however,
its effect is limited to severe pain. Nonsteroidal anti-
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inflammatory drugs (NSAIDs) are not recommended as
hip fractures occur in old age, often accompanied by low
kidney function and gastrointestinal erosion [17]. Opi-
oids can cause adverse reactions such as confusion, nau-
sea, and constipation. Regional anesthesia using a nerve
block can be used for severe pain that is not controlled by
paracetamol. Peripheral nerve block is also appropriate
when adverse reactions associated with systemic medica-
tion use are of concern. It can effectively induce patients
to participate in rehabilitation [111]. Femoral nerve and
iliac fascia compartment blockades are the most com-
monly used methods [112].

In a randomized study of 141 patients with HFS aged
>70 years, 71 patients received continuous femoral nerve
block for 48 hours postoperatively, and 70 patients were
administered intravenous morphine to maintain a verbal
rating of <5 on a 10-point scale. In the group that under-
went continuous femoral nerve block surgery, cumulative
rest pain was significantly improved on the 3rd and 30th
days postoperatively as the secondary efficacy item (in-
tervention group vs. standard care group, 2 vs. 5; p=0.043)
[113]. In another randomized study of 161 patients aged
>60 years, 79 patients were treated with continuous fem-
oral nerve blocks using a catheter for 3 days postopera-
tively. The remaining 82 patients received conventional
pain-relief therapy (intravenous analgesic therapy). On
comparing pain, walking distance, and walking abil-
ity on the 3rd day after surgery, the group that received
continuous nerve blocks showed significantly decreased
pain and increased walking distance and ability on the
3rd day after surgery compared to the usual pain treat-
ment [114]. Severe pain following hip fracture is a well-
known risk factor for delirium [115]. In a randomized,
placebo-controlled study of 219 hip fracture patients
aged >70 years, 108 patients received continuous fascia
iliaca compartment block until discharge or delirium oc-
currence, and the remaining 111 patients underwent the
same procedure with placebo medication (physiological
saline). The study was completed in 102 participants in
the test group and 105 participants in the control group,
and the incidence of delirium before and after surgery
was significantly reduced in the group receiving continu-
ous blockage—10.78% (11/102) vs. 23.8% (25/105) [116].

By regional blockade, postoperative pain can be con-
trolled without the use of opioids. However, the opera-
tor’s technical skills and experience play a substan-
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tial role in the success or failure of a peripheral nerve
block. Nerve blocks to control hip fracture pain require
a certain skill level and tend to be less used [117]. Tra-
ditionally, when performing peripheral nerve blocks
such as femoral nerve block, a technique performed by
checking a body mark or an electrical neurostimulation
technique has been used. Ultrasound guidance has been
widely introduced in recent years. Under ultrasound im-
aging, vulnerable structures, such as blood vessels, can
be avoided, and nerve blocks can be performed in a short
period [118,119]. Compared to fluoroscopy, it can be eas-
ily performed without radiation exposure in outpatient
clinics. An ultrasound-guided peripheral nerve block
relies entirely on the skills and proficiency of the physi-
cians to perform it; therefore, a well-organized training
program is needed [120].

Recommendation

- Peripheral nerve blocks are suggested to relieve post-
operative pain after HFS (evidence level: low [6 RCTs],
grade of recommendation: weak).

KQ11. After HFS, is VTE prevention using compression

therapy/drug treatment required?

VTE includes deep vein thrombosis (DVT) and pulmo-
nary embolism (PE). VTE prevention is considered the
standard care for patients with lower-extremity major or-
thopedic surgery [121]. In Asian countries, after major or-
thopedic surgeries (total knee arthroplasty, total hip ar-
throplasty, and HFS), the incidence of symptomatic VTE
approximately one month after surgery is 1.5%, which is
lower than that in Western countries (4.3%) without anti-
thrombosis prevention treatment [29,122]. In Korea, the
incidence of thrombosis for major orthopedic surgeries
is 1.24% [123]. The incidence of VTE per 100,000 popula-
tion for 5 years in the National Health Insurance data has
increased from 8.83 in 2004 to 13.8 in 2008, especially
among those aged >60 years [124]. Risk factors for VTE
include advanced age, cancer, surgery, prolonged immo-
bilization, fractures, paralysis, and oral contraceptives.
Recent major surgeries are also known to be a significant
risk factor [125]. HFS is a major surgery in orthopedic
surgery, and when risk factors are combined, measures
to prevent VTE are needed.

The Prevention of Venous Thromboembolism Guide-
line 2nd edition was published by the Korean Society of

Thrombosis and Hemostasis (KSTH), reflecting Korean
VTE epidemiology in 2014, based on the 9th ACCP guide-
line [30]. The KSTH guidelines classified the risk of ve-
nous thrombosis into very low (<0.5%), low (0.5%-1.5%),
moderate (1.5%-3.0%), and high (>3.0%) according to
the incidence of symptomatic VTE. THA or HFS was
considered moderate risk. If the patient had additional
risk factors such as advanced age, a previous history of
VTE, or thrombophilia, it was considered high risk [30].
Advanced age was not specified specifically in this guide-
line; however, in other studies of major orthopedic sur-
gery, advanced age was defined as age >75 years [126] or
>90 years [127].

In a systematic review update in 2017 by the AHRQ, the
prevention of venous thrombosis after major orthopedic
surgery (THR, TKR, and HFS) was stated as a standard of
care. This review compared the superiority of thrombotic
drugs and the effects of dose [121]. The main findings
were that LMWH has a lower risk of pulmonary embo-
lism, deep vein thrombosis, and bleeding than those with
UHE In the comparison between drugs and doses, there
was a trade-off relationship between the prevention of
VTE and the risk of bleeding.

In a randomized clinical trial of 80 patients who un-
derwent surgery for a hip fracture over the age of 60
years, the incidence of DVT was significantly lower in
the combination group of rivaroxaban and mechanical
compression treatment than in the mechanical compres-
sion group 7-11 days after surgery (2.6% vs. 19.5%) [128].
Another trial allocated 287 patients with HFS to the riva-
roxaban alone group, LMWH alone group, and LMHW (1
week) and then rivaroxaban (after 1 week) combination
groups for 2 weeks. When comparing the incidence, there
was no difference in incidence between the three groups
(5.21%, 14.74%, and 10.42%, respectively, p=0.091) [129].

Considering the KSTH 2nd guideline and the above
references, we recommend using pharmacological or
mechanical prophylaxis for patients with HFS for at
least 10-14 days. Recommended medications are low-
molecular-weight heparin (LMWH; 0.2-1 mg/kg SC
daily), fondaparinux, low-dose unfractionated heparin
(LDUH; 5,000 U SC every 8-12 hours), warfarin (dose ad-
just for PT [INR] of 1.5-2.5), or aspirin (100 mg PO daily).
Mechanical prophylaxis can be applied using graduated
compression stockings (pressure of 16-20 mmHg) and
intermittent pneumatic compressions (repeated inflation
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of 11-12 seconds and deflation of 60 seconds). For pa-
tients with additional risk factors such as advanced age,
general anesthesia, previous VTE, or cancer, pharmaco-
logical prophylaxis should be considered. Early ambula-
tion was encouraged in all patients. Routine screening is
not recommended for asymptomatic patients.

In accordance with the KSTH guidelines in 2014, ac-
tive early ambulation and antithrombotic agents or me-
chanical compression are recommended because HFS is
considered to be a moderate risk factor for VTE. If the pa-
tients are of advanced age or have a history of thrombosis
and no risk of bleeding, antithrombotic agents are more
strictly required. The cost-effectiveness of antithrombotic
drugs and the risk of increased bleeding should be con-
sidered. First, active early ambulation and intermittent
mechanical compressions are used, and insurance cover-
age criteria should be considered when using pharmaco-
logic agents. The incidence of VTE after major orthopedic
surgery varies according to race, possibly due to genetic
and living environments, and studies on the natural his-
tory of asymptomatic VTE are required.

Recommendation

- After HFS, compression therapy/drug treatment is
suggested to prevent venous thromboembolism (evi-
dence level: 2 CPGs [acceptable], high [1 SR], low [2
RCTs], grade of recommendation: weak).

KQI2. Should the indwelling catheter be removed early

after HFS to reduce UTI?

In a retrospective cohort study using US Medicare data
(n=35,904), when the catheterization method was main-
tained for more than 2 days after major surgery (coronary
artery bypass and other chest cardiac operations, vas-
cular surgery, general abdominal colorectal surgery, or
hip or knee total joint arthroplasty), the risk of UTI was
increased (RR=1.21) [130]. Maintaining an indwelling
catheter after HFS may increase the risk of UTIs [131].

According to the 8.7 urinary catheterization section in
the adapted CPG, catheterization should be avoided in
general. However, in cases of urinary incontinence or uri-
nary retention, and cardiac or renal function evaluation
is required, the indwelling catheter can be maintained
depending on the situation. It stated that fluid balance
and pain management are necessary [19].

The incidence of infection did not differ between the
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clean intermittent catheterization (CIC) (n=85) and
urinary tract catheterization groups in patients who un-
derwent HFS (9.4% vs. 11.8%, p=0.618). When normal
bladder function was defined as <150 mL of residual
urine after natural urination, functional recovery was sig-
nificantly fast in the CIC group (24 vs. 48 hours, p<0.001)
[132]. In another study, bladder function and UTI were
compared on the 5th day after surgery. The incidence of
UTI did not differ between the two groups (31% and 38%
in groups 1 and 2, respectively). The recovery of urination
was significantly fast in the CIC group (group 2) (37% and
66%, respectively; p<0.025) [133]. In patients who un-
derwent hip or knee replacement surgeries (n=96), and
maintained primary catheterization for 24 hours after
surgery (group 1; 41 patients), UTIs did not occur more
often during the 5 days after surgery than in those in the
CIC group (group 2; 55 patients) (11% and 15% in groups
1 and 2, respectively). In this study, when primary cath-
eterization was maintained for 24 hours after surgery, the
rate of urine retention (=700 mL) was significantly lower
(7% and 45%, respectively; p<0.01) [134]. In the previous
three trials comparing the occurrence of UTI between
CIC and indwelling catheterization, the durations were
all within 48 hours, and there was no difference in the
risk of UTI during this period. Therefore, the results of
these studies were limited to conditions within 48 hours
after surgery.

Most hospitals are equipped with equipment to attempt
natural urination after the early removal of the indwell-
ing catheter and then to measure residual urine. Thus,
this recommendation may not be difficult to apply in a
clinical setting. The urination method after HFS should
be decided considering the patient’s physical function,
nursing workforce, and equipment conditions.

Recommendation

- After HFS, the indwelling catheter is suggested to be
removed as early as possible (evidence level: 1 CPG
[acceptable], very low [3 RCTs], grade of recommen-
dation: weak).

KQ1I3. Can bisphosphonate administration reduce re-

fracture and mortality after HFS?

Fragility fractures, such as hip fractures, are a risk factor
for fractures [135]. One of the causes of increased com-
plications and related costs after hip fracture is a new
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osteoporotic fracture. Each year, 10.4 new fractures oc-
cur per 100 people with hip fractures, a 2.5-fold increase
compared to the case without hip fractures [136]. In one
meta-analysis study, the risk ratio of refracture after hip
fracture increased from 1.32 to approximately five times
according to age [137]. In another meta-analysis study,
fractures of the elbow, hip, and vertebrae in postmeno-
pausal women increased the risk of refracture by ap-
proximately two times [138]. However, the rate of receiv-
ing osteoporosis treatment increased by only 3% after the
occurrence of a hip fracture, suggesting that health care
professionals showed a lack of interest in osteoporosis
treatment even if a fracture occurred [139]. After fracture,
less than 30% of women and less than 10% of men are re-
ceiving osteoporosis treatment. Osteoporosis treatment,
such as bisphosphonate administration after fragility
fracture, could reduce the incidence of refracture by 40%
over 3 years [140]. In addition, the better the compliance
with bisphosphonate, the lower the risk of refracture
[141]. When a hip fracture occurs, considerable attention
is needed for the diagnosis and treatment of osteoporosis
[138]. Early initiation of bisphosphonate is recommended
to reduce refractures after HFS, and fracture union is not
adversely affected [142,143].

In one double-blinded RCT study, 2,127 patients aged
>50 years who had a hip fracture were assigned to the
zoledronic acid treatment group (1,065 patients) and the
control group (1,062 patients) and compared refractures
and mortality over 3 years. When received, refractures
decreased by 35% and mortality by 28%, and there was no
difference in adverse reactions [143]. When zoledronic
acid injection was administered when performing HFS
(30 patients), compared to the non-injection group (30
patients), after follow-up for 1 year, the injection not only
prevented new fractures, but also fracture pain, bone
density, and life expectancy. The quality improved, and
bone union was promoted [144]. In an RCT involving 220
hip joint patients aged =50 years, taking alendronate 70
mg or risedronate 35 mg weekly reduced the risk of death
to 0.92/month [145]. When the patients with HFS were
randomized into the group that was administered alen-
dronate weekly along with calcium+vitamin D, and the
control group that was administered calcium+vitamin D
only, the mean difference in total hip BMD was 2.57%,
but there was no difference in mortality between the
two groups at the 1 year follow-up [146]. In patients who

underwent HFS, when risedronate was administered
to prevent fracture of the other non-fractured side and
observed for 3 years, the contralateral hip fracture was
significantly reduced by 13.1% [147]. In a meta-analysis
based on the above studies, bisphosphonate treatment
after hip fracture reduced refracture and mortality [148].
Another meta-analysis evaluating the reduction of refrac-
ture and mortality of bisphosphonate after the incidence
of fragile fractures, including hip fractures, also revealed
that the OR of refracture was 0.499 and the OR of mortal-
ity was 0.662 [149].

When bisphosphonate is taken orally, the absorption
rate in the intestine is low (1%-5%). Therefore, taking it
before meals in the morning is necessary to maximize
absorption in the body and to avoid interfering with the
absorption of the drug, but this may be inconvenient.
In addition, to reduce the possibility of esophageal ir-
ritation, the patient should swallow with a sufficient
amount of water (200 mL or more) and should not lie
down for about 1 hour after taking it. There is a risk of
adverse esophageal reactions if the patient does not take
it according to the instructions. If the patient has reflux
esophagitis or esophageal disease, intravenous admin-
istration may be an alternative. In addition, when this
drug is used for the first time, flu-like symptoms such
as body aches may occur, and acetaminophen or non-
steroidal anti-inflammatory drugs may be administered
for 3 or 4 days to prevent or treat these symptoms. Since
bisphosphonate may affect renal function, it should not
be administered to patients with severe renal failure
with a creatinine clearance of 30-35 mL/min or less. In
addition, the risk of jaw bone necrosis increases when
bisphosphonate is used for a long time, and an associa-
tion with atypical femur fractures has been reported. For
more information on this, refer to the “Guidelines for Di-
agnosis and Treatment of Osteoporosis” published by the
Korean Bone Metabolism Society [150]. In Korea, in order
to use bisphosphonates in clinical settings, it is necessary
to fulfill the reimbursement criteria of bone densitometry
for insurance coverage. As a treatment for osteoporosis,
in addition to bisphosphonates, parathyroid hormone
and denosumab (RANKL inhibitor) are also widely used,
so studies on the effects of these agents on refracture and
mortality after hip fracture are needed.

Recommendation

WWW.e-arm.org

247



Kyunghoon Min, et al.

- After HFS, bisphosphonate administration is suggest-
ed to reduce refracture and mortality (evidence level:
low [2 SRs], grade of recommendation grade: weak).

KQ14. After HFS, does nutritional evaluation and plan-

ning help functional recovery?

Along with rehabilitation exercises, nutrition is also
important for the recovery of patients with hip fractures
[151]. Malnutrition, which can be determined using a nu-
tritional assessment tool, is not only a factor that increas-
es the risk of fracture [152], but also results in increase in
mortality and complications after fracture [153,154].

In particular, malnutrition is common in older patients
with hip fractures, which negatively affects the recovery
of function after fracture, and is associated with increased
postoperative complication rates and rehabilitation pe-
riod, delayed wound recovery, poor QoL, and increased
medical costs [155-157]. Planning and implementation of
nutritional intervention, including nutritional counseling
and provision of food for patients, as well as determina-
tion of malnutrition using appropriate nutritional evalu-
ation tools, are cost-effective and result in improved nu-
tritional status and functional recovery in older patients
with hip fractures [155].

For 86 patients hospitalized for hip fracture, the nu-
tritional status evaluated using the Mini Nutritional
Assessment (MNA)-18 item within 72 hours after hospi-
talization was gait impairment (OR=0.773, p=0.001) and
mortality at 6 months after fracture (HR=0.869, p=0.04),
and as the MNA score increased by one point, the pro-
portion of normal walking increased by 29% and the
mortality rate decreased by 15% [154]. In a systematic
review of the literature that analyzed the effect of nutri-
tional status and nutritional intervention on the progno-
sis of older patients with hip fractures (44 studies; 26,281
target patients), MNA was an independent indicator pre-
dicting functional recovery after discharge, and malnu-
trition was associated with delayed functional recovery
and increased incidence and mortality of complications
such as delirium, sepsis, and pressure sores after surgery.
Nutritional intervention in providing food for patients af-
fected increased caloric and protein intake during hospi-
talization, increased protein intake, decreased bed sores
and incidence period, and increased muscle mass. In
addition, multidisciplinary nutrition intervention includ-
ing a dietitian led to decreased incidence of malnutrition
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and mortality and improved QoL (EuroQol-5D scale),
ADL, and gait recovery [155]. In a non-randomized con-
trolled study involving 124 hip fracture patients 50 years
of age or older, when comparing nutritional intake after
surgery (n=64) with normal treatment alone (n=60), the
group who were trained for intake under a nutrition plan
showed increased milk intake and sun exposure time,
and decreased mortality rate for one year after surgery
compared to the control group [158].

Malnutrition in patients with hip fractures is an adjust-
able risk factor that can predict future mortality and com-
plications. If nutritional assessment is performed using
appropriate nutritional evaluation tools, patients with
a high risk of malnutrition after HFS can be found. Nu-
tritional intervention conducted by a multidisciplinary
team, including clinical nutritionists, is expected to im-
prove the nutritional status of patients and recover their
function. Currently, in Korea, nutritional status evalua-
tion and nutritional intervention after hip surgery are not
yet covered by the National Health Insurance, and nutri-
tional management of patients after hip surgery is rarely
performed under the prescription of physicians. There-
fore, it is necessary to increase the interest and recogni-
tion of health care professionals on the nutritional status
of patients, and to apply this, the resources and human
power of each hospital should be prepared. In addition,
it is necessary to develop assessment guidelines for the
nutritional status of patients with HFS and to develop a
standardized nutrition management program for patients
undergoing hip surgery.

Recommendation

- After HFS, nutritional evaluation and planning are
suggested for functional recovery (evidence level: low
[1 SR], low [2 RCTs], very low [1 non-RCT], grade of
recommendation: weak).

KQ1I5. After HFS, does high protein supplementation

help restore function?

To maintain muscle mass and strength and to prevent
senility, adequate protein intake is an essential nutrition-
al factor to be considered [159]. According to the World
Health Organization (WHO), consuming 0.8 g of protein
per kg of body weight per day in older adults can improve
sarcopenia along with exercise [160,161]. In older adults
over 65, 1.0-1.2 g of protein per kg is recommended [162].



CPG for Hip Fracture Rehabilitation

In a systematic review of the effects (benefits and
harms) of starting nutritional treatment within one month
after the onset of hip fracture in patients aged >65 years,
as comparing the effects of high protein and protein-free
nutrition, there was no difference in the mortality rate
among the groups (30/181 vs. 21/180; 95% ClI, 0.82-2.37)
[163]. High protein supply (20 g of protein for 60 days
[164]) and 20.4 g of protein for 17 weeks [165] decreased
unfavorable outcomes (66/113 vs. 82/110; RR=0.78; 95%,
CI 0.65-0.95) in studies investigating mortality or com-
plications following hip fracture [163]. In a randomized
study of 32 patients who underwent HFS, functional out-
comes were compared between group A, who consumed
4 g of amino acids daily for 2 months (n=16) and group
B without (n=16) before and after intervention. Ten pa-
tients with sarcopenia in group A showed significant
improvement in hand grip strength, Timed Up and Go,
and the Iowa Level of Assistance (ILOA). In contrast, 12
patients with sarcopenia in group B showed significant
improvement only in the ILOA [151]. The group that con-
sumed 8 g of amino acids daily (RE group, rehab+amino
acid; n=28), placebo group (RP group, rehab+amino acid
placebo; n=28), and rehabilitation-only groups (Rehab;
n=27) were randomly assigned to 83 patients, on average,
20 days after HFS. In the RE group, the 6-minute walking
distance was significantly improved (p=0.04) compared
to the other two groups (RP and Rehab group) (RE group
+118.2 vs. RP group +73.6 , Rehab group +65.4) [166]. In
152 older patients who underwent HFS, the group with
40 g of protein daily taken for 3 months (n=73) was com-
pared with normal nutritional management only (n=79)
for up to 5 years. At three months, the nutritional status
further improved, but there was no difference in hospi-
tal stay, refracture, or mortality [167]. One randomized
controlled study regarding the short-term postoperative
effects after high protein intake was conducted on 38 pa-
tients over 60 years of age who underwent HES. The study
was divided into 20 patients receiving 32.3 g protein daily
for 1-2 weeks after surgery, and undergoing rehabilita-
tion treatment, and 18 patients receiving only rehabilita-
tion treatment for 2 weeks postoperatively. The protein-
taking group had higher knee joint extension strength
(0.5 Nm/kg vs. 0.33 Nm/kg, assessed by isokinetic knee
extension) and higher scores of Modified Barthel Index
than the other group [168]. When nutrition containing 36
g of protein was taken additionally for 30 days after sur-

gery, it was also helpful for wound healing and muscle
strength improvement [169].

A high-protein diet can help reduce complications and
improve muscle strength. High-protein diets are not rec-
ommended for patients with proteinuria or decreased re-
nal function. In addition, if the patient suffers from gout,
it is better to intake protein from eggs, dairy products,
beans, and legumes rather than fish, shellfish, or meat.
Although the number of hip fracture patients continues
to increase in older adults, the protein intake of older
Korean adults is very low in quantity and quality. In par-
ticular, protein supplements should be considered along
with nutrition education for high-protein meals in older
patients with limited digestive function.

Recommendation

- After HFS, it is suggested to provide high protein sup-
plementation for functional recovery (evidence level:
low [1 SR], very low [5 RCTs], grade of recommenda-
tion: weak).

DISCUSSION

We developed a CPG based on evidence from the litera-
ture regarding rehabilitation issues for patients with hip
fractures. This guideline covers the structures and clini-
cal settings of fracture rehabilitation, the effectiveness of
rehabilitative treatments, and the management of com-
bined problems after HFS. As this CPG has focused on re-
habilitation issues after fragility HFS, topics related to the
diagnosis, surgical techniques, pathologic fractures, and
pediatric fractures were not included in the developmen-
tal process. As for rehabilitation structures and settings,
a multidisciplinary approach is strongly recommended
based on the level of evidence and expert opinion. Start-
ing rehabilitation early and community- or home-based
rehabilitation is recommended weakly concerning rela-
tive benefit and a low level of evidence. Among the reha-
bilitative treatments, progressive muscle strengthening
and balance exercises and ADL training are strongly rec-
ommended, while weight-bearing exercises are weakly
recommended due to the relatively low level of evidence
and potential risk of excessive weight loading. To manage
the combined problems after HES, we proposed a nerve
block for pain relief, compression treatment/medications
to prevent VTE, early removal of indwelling catheter,
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bisphosphonate administration to reduce refracture rate
and mortality, and nutritional planning/intervention for
functional recovery with a weak recommendation. This is
a Korean CPG based on the level of evidence and domes-
tic acceptance and applicability, as well as experts’ con-
sensus on the overall issues covering the rehabilitation
required for hip fracture patients.

Multidisciplinary care with early mobilization has
been emphasized in most of the previous guidelines
[22,170,171]. However, the incremental benefit of mul-
tidisciplinary interventions, over and above usual care,
may be difficult to ascertain in clinical trials [170]. In
our guideline, we included four systematic reviews with
a medium level of evidence when the risk of bias was
evaluated using AMSTAR 2.0. Despite discrepant results
in mortality, length of stay, and cost-effectiveness, overall
findings supported better ADL and mobility outcomes
following multidisciplinary interventions compared to
usual care. Therefore, the panel could make a strong
recommendation for multidisciplinary rehabilitation in
patients with HFS, with sufficient evidence to improve
functional outcomes.

Active physiotherapy and structural exercises are criti-
cal for hip fracture recovery. Among these interventions,
strengthening and balance training have been recom-
mended with moderate to high quality of evidence in
most clinical guidelines [17,22,170,171], although weight-
bearing exercises have been argued in terms of timing
and progression depending on surgical type, even though
the benefit of treatment is expected to be high. One sys-
tematic review reported that arthroplasty provided supe-
rior functional outcomes due to earlier weight-bearing
than internal fixation in older patients with hip fractures
[172]. In a recent CPG from the American Physical Ther-
apy Association, weight-bearing exercise was recom-
mended as a multicomponent structural exercise [24].
We suggest that weight-bearing exercise is recommended
after HFS, but close communication between surgeons
and rehabilitation physicians is required to determine
the timing and level of weight-bearing exercises.

A greater proportion of hip fracture patients are un-
able to maintain or regain their mobility and functional
abilities after discharge from inpatient rehabilitation.
Therefore, there is a vital need for community-based
rehabilitation services, including home-based care, to
maintain the progress gained from inpatient care after
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discharge. To date, a variety of home-based rehabilitation
models have been implemented, depending on the pro-
vision of locally available services. “Early Supported Dis-
charge” (ESD) or “Intermediate Care” at home are some
community-based rehabilitation programs [17]. The
NICE guidelines recommend ESD at home as part of a
hip fracture program, provided that the multidisciplinary
rehabilitation team remains involved, and the patient has
not yet achieved full rehabilitation potential [17]. In our
guidelines, we investigated the evidence for the home-
based rehabilitation program separately in the setting of
the recovery phase following the acute phase and chronic
maintenance phase. If there is a difference in the level
of evidence for each setting, specific recommendations
should be made accordingly. However, in the current sys-
tematic review of the literature, the level of evidence was
not high for both, so we made weak recommendations
for both.

Our guidelines had some limitations. Because of the
limited time and budget for the development of CPG,
some clinical questions related to rehabilitation issues
were not included in the current developmental pro-
cess. For example, the examination and assessment of
impairment and activity limitations were not included
in this guideline. The use of standardized “outcome mea-
sures” is critical to determine which intervention is effec-
tive. Recently, a hip fracture core outcome set was devel-
oped and recommended for use in clinical trials [173,174].
It is necessary to cover the clinical questions more com-
prehensively, including assessment issues in the next
update or revision of the guidelines. Second, the current
recommendations were made by an expert panel based
on domestic acceptance and applicability considering
the healthcare system and resources in Korea. Nonethe-
less, the level of evidence for each clinical question was
determined mainly based on the results of studies con-
ducted in other countries. High-quality domestic studies
related to fracture rehabilitation should be conducted
in the future. Third, the survey data on patients’ prefer-
ences were referred to in the guideline development, but
these data did not seem to be directly reflected in clinical
question formation. Patient and public involvement have
been recognized as key components of guideline devel-
opment [175]. Further research is needed to determine
how patient and public involvement are effectively en-
gaged in guideline development and implementation.
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This CPG is the first guideline that reflects the level of
evidence of relevant literature and the consensus of mul-
tidisciplinary experts, and faithfully follows the method-
ology of CPG development, focusing on rehabilitation
after HFS. It is expected to be widely used in a variety of
fields, including physicians and other healthcare profes-
sionals in a primary to a tertiary center, as well as patients
and caregivers.
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