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ABSTRACT
Introduction
As a result of the aging population, hip fracture is emerging as a major medical, social and 
economical concern. A higher risk of fracture occurs in women of older age. Early surgery, 
preferably performed within 48 hours, is considered as the gold standard of treatment. Post-
operative rehabilitation also has a significant role in patients’ recovery.

Aim
The aim of this article is to compare the effectiveness of rehabilitation methods, such as 
physiotherapy and alternative interventions, provided after surgical treatment in patients 
with hip fracture.

Material and methods
Publications available on PubMed databases concerning the effectiveness of various rehabili-
tation methods after hip fracture were analyzed. In total, 15 works from 2018 to 2023 were 
included in the review.

Results
The review of clinical studies focused mainly on comparison of interdisciplinary home rehabili-
tation with conventional methods. Physiotherapy is particularly important in the recovery of 
patients after hip fracture. No significant difference was shown between the use of multidis-
ciplinary therapy and classical physiotherapy in combination with in-hospital geriatric care.

Conclusions
The analyzed papers do not clearly indicate which form of rehabilitation should be considered 
most effective for elderly patients after hip fracture. Physiotherapy and Transcutaneous Elec-
trical Nerve Stimulation play a crucial role in re-establishing mobility and improving quality 
of life. Chronically bed-ridden patients represent a group for whom the development of newer 
rehabilitation methods is particularly important. There is a need for further research into the 
methods and improvement of those currently in practice.
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STRESZCZENIE

Wstęp
W związku ze starzeniem się społeczeństwa złamanie biodra staje się jednym z głównych 
problemów medycznych, socjalnych i ekonomicznych. Zwiększone ryzyko złamania dotyczy 
kobiet w starszym wieku. Wczesne leczenie operacyjne, przeprowadzone przed upływem 48 
godzin, uważa się za złoty standard. Rehabilitacja pooperacyjna również odgrywa znaczącą 
rolę w odzyskiwaniu sprawności przez pacjentów.

Cel
Celem niniejszego artykułu jest porównanie skuteczności metod rehabilitacyjnych, obejmują-
cych fizjoterapię i sposoby alternatywne, stosowanych po leczeniu operacyjnym u pacjentów 
ze złamaniem biodra.

Materiał i metody
Analizie poddano dostępne w bazie PubMed publikacje dotyczące skuteczności różnych metod 
rehabilitacji po złamaniu biodra. Łącznie w przeglądzie uwzględniono 15 prac z lat 2018–2023.

Wyniki
Przegląd badań klinicznych koncentruje się głównie na porównaniu interdyscyplinarnej 
rehabilitacji domowej z metodami konwencjonalnymi. Fizjoterapia ma szczególne znaczenie 
w powrocie do zdrowia pacjentów po złamaniu biodra. Nie wykazano istotnej różnicy między 
stosowaniem terapii multidyscyplinarnej a fizjoterapii klasycznej w połączeniu ze szpitalną 
opieką geriatryczną.

Wnioski
Przeanalizowane prace nie wskazują jednoznacznie, która forma rehabilitacji powinna być 
uznana za najskuteczniejszą u starszych pacjentów. Fizjoterapia oraz przezskórna elektryczna 
stymulacja nerwów odgrywają istotną rolę w odzyskiwaniu sprawności ruchowej i poprawie 
jakości życia. Szczególnie ważną kwestię stanowi rozwój nowszych metod rehabilitacji ukie-
runkowanych na pacjentów przewlekle leżących. Ze względu na niejednoznaczne wyniki, 
niezbędne jest kontynuowanie badań nad nowymi metodami i udoskonalanie tych, które są 
obecnie stosowane.

Słowa kluczowe: złamanie szyjki kości udowej, rehabilitacja, ADL, fizjoterapia, TENS.

Introduction
Hip fracture is a common problem among the  
elderly people and thus has a major impact on 
length and quality of life for seniors. Worldwide, 
nearly 1.6 million hip fractures occur annu-
ally. However, there is a forecast that by 2050 
this number may reach even 6.3 million (Liu 
et al., 2021). According to the latest research, 
it is estimated that approximately 300.000 

patients in the USA, 45.000 patients in Spain 
and 20.000 patients in Poland are treated for 
hip fractures annually (Tsitko et al., 2023).

Hip fracture leads to serious consequences 
for the individual, as it can lead to disability 
and higher mortality. It also has a huge impact 
on the health service and society as a whole, 
mainly for economic and social reasons.
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Mortality within one year after the fracture 
is 20–40%, predominantly in male patients 
(Tsitko et al., 2023). About 33% of men and 22% 
of women suffering from a hip fracture are 
expected to die within 1 year (Li et al., 2021).

Risk factors for hip fracture may be divided 
into modifiable and non-modifiable. Gender, 
age, low socio-economic status, family history 
of femoral neck fracture classify as non-
modifiable risk factors. Women over the age of 
85 are 10 times more likely to suffer a fracture 
than those aged 60–65. In contrast, modifiable 
risk factors for hip fracture include reduced 
bone mineral density, falls and chronic drug 
use. A bone mineral density with T-score less 
than −2.5 is associated with an increased risk 
of fractures. A lower T-score may be due to 
insufficient calcium and/or vitamin D supple-
mentation as well as positive osteoporotic 
family history. Drugs that may increase the 
risk of falls include high levothyroxine doses, 
long-term therapy of proton pump inhibitors, 
benzodiazepines and selective serotonin 
reuptake inhibitors (Tsitko et al., 2023).

Studies show that 30% of hip fractures 
occur in nursing homes, and this percentage 
is likely to increase due to the growing popu-
lation over the age of 80 requiring constant 
care (Baek et al., 2023).

There is a relationship between the risk 
of death after hip fracture and the general 
condition before the injury. The survival rate 
is negatively affected by: the presence of 
chronic diseases (e.g. renal and heart failures, 
diabetes, anemia, cancer), high ASA score, 
dementia and poor functional status before 
fracture (Xu et al., 2019).

Due to the fact that the number of elderly 
patients with osteoporotic fractures is increas-
ing, and this type of hip fracture seriously 
affects the quality of life and even survival 
rates of seniors, researchers are trying to 
find out which method of rehabilitation 
and treatment is the most effective. Early 
surgical treatment is recommended for hip 
fractures. Some guidelines advise surgery 
within 48 hours in order to decrease the risk 
of prolonged bed rest and mortality after 
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operation (Zhu et al., 2022). The difficulty in 
the treatment of such fractures is associated 
with the coexistence of multimorbidity and 
polypharmacy in elderly patients (Henrik-
sen et al., 2023). The role of rehabilitation 
in the postoperative period is also worth 
emphasizing (Zhu et al., 2022).

This article aims to compare the effective-
ness of rehabilitation methods and other 
interventions after surgical treatment, as 
well as to find the “gold standard”.

Materials and methods
For the literature review, the PubMed data-
base was searched for the period from 2018 
to June 2023. Key words such as: hip fracture 
rehabilitation OR femoral neck fracture reha-
bilitation OR femoral trochanteric fracture 
rehabilitation were used. The “free full text”, 

“Clinical Trial” and “Randomized Controlled 
Trial” filters were applied and 74 articles 
were identified. Only studies in English were 
selected. The papers that did not include 
methods of rehabilitation in patients with 
hip fracture were rejected. Finally, 15 articles 
matched the requirements.

Results
The results of literature review are presented 
in a table (Table 1).

Scales
Barthel Index for Activities of Daily Living 
(Barthel ADL) is used to assess and monitor 
the activity status of rehabilitated patients 
with chronic disabilities. The ability to perform 
basic activities of daily living, such as bathing, 
toileting, dressing, eating, continence, walk-
ing, grooming, and stair climbing is assessed. 
The score varies depending on whether the 
patient performs the activity independently 
or with the help of another person. Obtain-
ing 0 points is tantamount to dependence in 
all of the assessed activities, and 100 points 
indicates full independence (Cech et al., 2012).

Katz Index of Independence in Activities of 
Daily Living Scale (Katz ADL) assesses basic 
activities of daily living of older patients 
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in the community and all care settings. It 
assesses the need for assistance in bathing, 
eating, dressing, transfer, toileting and conti-
nence (Arik et al., 2015).

The Lawton Instrumental Activities of 
Daily Living (IADL) Scale takes into account 
the patient’s capacity to perform eight activi-
ties, which include doing laundry, using the 
phone or handling finances. Obtaining a low 
score may indicate impairment in daily func-
tioning and a need for a deeper evaluation 
(Graf et al., 2008).

The Short Physical Performance Battery 
(SPPB) test is used to assess the physical activ-
ity of patients and allows the identification 
of people at particular risk of disability and 
difficulties in performing basic life activities. 
It evaluates three physical activities: main-
taining balance in three positions, walking 
speed for a short distance at a normal pace 
and getting up five times from a chair without 
the help of the upper limbs. Each task is scored 
from 0 to 4 points, and in total the patient can 
score from 0 to 12 points. Obtaining 12 points 
indicates the best physical capacity. A low 
score on the test is a risk factor for future 
mobility problems, disability, hospitalization 
and death (Zasadzka et al., 2013).

The Functional Balance Test for Geriatric 
Patients (FBG) assesses the patient’s mobility 
during 4 activities, such as walking, turning, 
sitting and standing up as well as maintaining 
a standing position. Each activity is scored on 
a scale from 0 to 6, and the test’s maximum 
number of points is 24 (Howell et al., 2023).

The EuroQol 5 Dimension (EQ5D) consists 
of an assessment on a 5-point scale of 5 
dimensions: mobility, anxiety or depres-
sion, self-care, pain or discomfort and usual 
activities. In addition, patients assess their 
health using the Visual Analogue Scale (VAS). 
The score on the scale ranges from 0 (death) 
to 1 (full health) and reflects the patient’s 
state of health in comparison to the health 
status of the population of a specific region 
(Howell et al., 2023).

The Timed Up and Go (TUG) test consists 
in measuring the time in which the patient 

gets up from the chair, walks a distance of 3 
meters and then returns and sits back on the 
chair. The patient wears his comfortable shoes 
and may use walking aids. If the duration of 
these activities is greater than or equal to 
13.5 seconds, this may indicate an increased 
fall risk (Barry et al., 2014).

The Radiographic Union Score for Hip 
(RUSH) was designed to assess the radio-
graphic fracture healing in femoral neck after 
surgeries. It is important to identify unhealed 
fractures to assess the need for further 
surgery in the patient (Frank et al., 2016).

The Functional Independence Measure 
(FIM) assesses the need for help from others 
in performing specific 18 activities (such as 
self-care, continence, mobility, social cogni-
tion). Each activity is scored from 1 (complete 
dependence) to 7 (complete independence) 
points. The total score ranges from 18 points 
to 126 points (Ribeiro et al., 2017).

Dementia Quality of Life Measure 
(DEMQOL) is a patient reported outcome 
measure, which is designed to enable the 
assessment of health-related quality of life of 
dementia patients. In DEMQOL 28 questions 
on health, well-being, daily activities, cognitive 
function, social contacts and self-perception 
are answered (Hendriks et al., 2019).

Training programs
The Otago Exercise Program is usually 
performed at the patient’s place of residence 
and its purpose is to prevent falls. It is based 
on walking as well as exercises to strengthen 
the muscles and improve balance (Martins 
et al., 2018).

The High-Intensity Functional Exercise 
(HIFE) program is aimed at increasing the 
strength of lower limbs, as well as improving 
the balance and mobility (Sondell et al., 2019).

Transcutaneous electrical nerve stimula-
tion (TENS) is a method of pain relief involv-
ing the use of an electrical current in order 
to block the transmission of pain signals 
(Vance et al., 2014).

Julia Tomys-Składowska et al.: Rehabilitation after hip fracture: a literature review
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Discussion
The study by Taraldsen et al. (2019) analyzed 
the effect of an additional 10 weeks of home 
rehabilitation on a patient’s preferred gait 
speed. Gait speed was measured in m/s using 
an electronic walkway. Training program 
focused on muscle strength and included 
exercises such as lunges, sit-to-stand and 
box step-ups. The main outcome of the trial 
was gait speed. The provided intervention 
confirmed the effectiveness of the training 
plan and resulted in improvement of preferred 
gait speed in the trial group. In addition, the 
study showed no increase in total health care 
costs in the intervention group.

Karlsson et al. (2020a) studied the effect 
of early patient discharge along with geri-
atric interdisciplinary home rehabilitation 
(GIHR) on activities of daily living (ADL). The 
control group consisted of patients receiving 
rehabilitation in the hospital. The exercise 
plan for the study group was individualized 
and tailored to the needs of each patient. It 
included elements of the High-Intensity Func-
tional Exercise (HIFE). The primary outcome, 
which was the independence of ADL, was 
measured using the ADL Barthel Index and 
ADL Staircase. In both study groups, patients 
regained independence in ADL after 3 and 
12 months. No significant differences were 
observed between groups.

A trial conducted by Magaziner et al. (2019) 
tested the effects of 16 weeks of multicompo-
nent physical therapy on the ability to walk 
300 m or more in 6 minutes. The training in 
the study group included elements such as 
endurance, strength, balance and lower limb 
function. General home-based exercises and 
transcutaneous electrical nerve stimulation 
(TENS) were performed in the control group. 
The ability to walk in the community was 
regained by 22.9% and 17.8% of the study 
group and control group, respectively. The 
results represent no statistically significant 
difference in the intervention’s effectiveness 
in the two groups.

Berggren et al. (2019) aimed to verify 
whether interdisciplinary home rehabilitation 

would reduce the number of complications, 
rehospitalization risk, falls risk and the total 
number of days of hospitalization compared to 
standard rehabilitation. The therapy included 
elements of the HIFE program. The ability to 
walk inside and outside the house was targeted 
as well. There was no significant difference in 
trial results between study and control groups 
in terms of complications, rehospitalization 
rates or length of hospitalization.

Soukkio et al. (2022) in their study focused 
on the effect of a 12-month supervised home-
based training program on the post-hip 
fracture patients’ performance. The exer-
cise program introduced in the study group 
was based on OTAGO training. The control 
group consisted of patients receiving standard 
rehabilitation. The intervention group showed 
improvements in IADL score, SPPB and grip 
strength compared to standard rehabilitation.

Howell et al.’s (2023) study tested the 
effectiveness of HIFE. Patients were divided 
into 3 groups. Of these, one was the control 
group, and the other two included patients 
qualified for the HIFE program. In addition 
to HIFE training, one of the study groups 
was controlled with an inertial measurement 
unit (IMU) which measures movement and 
body position. All three groups also were 
assisted by a physiotherapist who modified 
and tailored exercises to the patient’s needs 
during home visits. Improvements were 
obtained in FBG, BI and EQ5D parameters 
in all groups, but without significant differ-
ences between them. Also, no group showed 
significant improvement in balance.

Karlsson et al. (2020b) studied the impact of 
interdisciplinary home-based rehabilitation 
in patients with dementia after hip fracture. 
The control group patients received interdisci-
plinary in-hospital rehabilitation. Participants 
of the intervention group after interdisci-
plinary rehabilitation at hospital when no 
medical contraindications were present have 
been discharged home. After discharge, they 
underwent home-based personalized rehabili-
tation which includes elements such as ADL 
training, walking exercises and functional 
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strength and balance compliant with HIFE 
program. No differences in patients with 
dementia in study and control groups in terms 
of falls, postoperative hospitalization length, 
readmissions, ADL, mortality 1 year after 
hospital discharge, and the ability to walk 
after 3 months and after a year were found.

Crotty et al. (2019) aimed to study the 
effectiveness of 4-week post-operative reha-
bilitation provided at Nursing Care Facilities. 
Physiotherapy program followed by the inter-
vention group’s patients included mobility 
and muscle strength training. After 4 weeks, 
increased mobility was achieved in the study 
group compared to the control group, but no 
change in quality of life was observed. After 
12 months of the study, patients’ quality of 
life measured by the DEMQOL scale was 
higher in the study group.

Sherrington et al. (2020) studied the effect 
of exercise on improving mobility impairment 
and reducing the risk of falls. Training was 
supervised by physiotherapists, who moni-
tored and adjusted the exercise program over 
a 12-month period. The training plan consisted 
of lower limb balance and strengthening 
exercises. Participants were asked to exercise 
three times a week for 20–30 minutes. There 
were no significant differences between the 
groups in terms of mobility improvement 
and fall risk.

In Schemitsch et al. (2020) study the effect 
of Romosozumab subcutaneous injections 
at different doses was tested. The results 
of the treatment used were verified by the 
TUG score and the RUSH score. These two 
parameters increased in the drug-receiv-
ing group as well as in the placebo group. 
However, the differences between the groups 
were not significant. The time to radiological 
evidence of bone regeneration was similar 
in both groups.

Hulsbæk et al. (2021) tested the effect of 
anabolic steroid use combined with training 
and nutritional supplement in hip-fracture 
patients’ rehabilitation. Both, the control and 
research groups, received identical physi-
otherapy and nutritional supplementation. 

In the research group, Nandrolone Decanoate 
was additionally used. The efficacy of the 
method in terms of change in maximal isomet-
ric knee-extension strength was measured in 
Nm/Kg using a belt-fixed handheld dynamom-
eter. Non-significant differences between both 
groups in knee extension strength after the 
inclusion of anabolic steroid have been found.

Elboim-Gabyzon et al. (2019) studied the 
effectiveness of TENS on mobility and post-
operative pain in patients after hip fracture. 
Both the control and study groups received 
standard postoperative treatment including 
the 30 minute physiotherapy. The exercise 
program consisted of balance, transfer, lower 
limb and ambulance training. Additionally, the 
active TENS and sham TENS were provided 
in study and control groups, respectively. The 
ambulation distance and mobility increased 
in the study group. The pain while walking 
was reduced as well, in comparison to the 
control group. No effect of active TENS on 
pain alleviation at rest and night was proven.

Jinli-Guo et al. (2019) in their study aimed 
to test the effectiveness of “upper-body yoga” 
in elderly patients after hip fracture. The 
therapy included elements of breath training 
and slow stretching movements. In short-term 
results, after 1 week, values of PCF and BI 
were higher in the study group. After 4 weeks 
of training the FVC%, PCF, BI increased in 
the intervention group. The authors noted 
that upper body yoga may provide a specific 
method for improving the function of immo-
bilized patients after femoral neck or trochan-
teric fracture.

In Ortiz-Piña et al. (2021) trial the effective-
ness of telerehabilitation and rehabilitation 
at home on the patients’ functioning after 
hip fracture was compared. Both the control 
and research groups received usual hospital 
care. Tele-rehabilitation group consisted of 
patients’ receiving three exercise sessions 
and two occupational therapy sessions. 
The online program was based on tutorial 
videos and written instructions. The training 
plan included balance, strengthening and 
cardiovascular exercises. The occupational 
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component included videos presenting advice 
on how to carry out everyday activities and 
avoid falls. The control group after discharge 
received usual in-person rehabilitation at 
home. Patients using the tele-rehabilitation 
program had better performance on the TUG 
and a higher FIM score. The SPPB score was 
not significantly different in the two groups.

Kim et al. (2020) studied the impact of 
4-week training on an anti-gravity treadmill 
on isokinetic muscle activity and strength in 
post-hip fracture surgery patients. An anti-
gravity treadmill by using an air pressure 
control system eases the impact on lower 
limbs during training. The control group 
received the conservative rehabilitation. Both 
groups showed significant improvement in 
isokinetic muscle strength and endurance of 
the hip extensors and flexors. However, there 
were no between-group differences except 
in hip extensor muscle strength. The activity 
of the tested lower limb muscles increased 
after the intervention. In contrast, significant 
differences between the groups were observed 
only in the activity of the gluteus maximus 
and gluteus medius muscles.

Co nclusions
M ost studies have concentrated on the 
comparison of interdisciplinary home 
rehabilitation with standard rehabilitation. 
Analyzing the above studies, physiotherapy 
has a significant role in the recovery of 
patients after hip fracture. However, not 
much difference is observed between multi-
disciplinary therapy and standard physi-
otherapy and geriatric care provided in the 
hospital and after discharge. Long-term 
physical rehabilitation seems to be more 
effective compared to short-term exercises. 
It is worth noting that the effectiveness of 
exercises performed by the patient at home 
may be improved by instructional videos.

Romosozumab and steroid therapy have 
not proven effective. Functioning of patients 
after hip fracture may be improved by alter-
native methods such as TENS and “upper 
body yoga”. The latter is particularly useful 

in chronically bed-ridden patients who are 
unable to perform the conventionally recom-
mended exercises. Home rehabilitation may 
also be complemented by an antigravity 
treadmill, which in Kim et al. (2020) research 
has been shown to be effective in improving 
hip extensor and gluteal muscle strength.

Due to ambiguous study results and insuf-
ficient number of studies, it is not possi-
ble to determine the effectiveness of the 
analyzed methods. There is a need for further 
clinical studies to find suitable rehabilitation 
methods to improve the condition of post-
fracture patients.

REFERENCES
Arik, G., Varan, H. D., Yavuz, B. B., Karabulut, 
E., Kara, O., Kilic, M. K., Kizilarslanoglu, M. C., 
Sumer, F., Kuyumcu, M. E., Yesil, Y., Halil, M., 
Cankurtaran, M. (2015), �‘Validation of Katz 
index of independence in activities of daily 
living in Turkish older adults.�’ Arch Gerontol 
Geriatr. 61(3), 344–350.
Baek, Y., Iuliano, S., Robbins, J., Poon, S., See-
man, E., Ademi, Z. (2023), �‘Reducing hip and 
non-vertebral fractures in institutionalised 
older adults by restoring inadequate intakes 
of protein and calcium is cost-saving.’ �Age 
Ageing. 52(6), afad114.
Barry, E., Galvin, R., Keogh, C., Horgan, F., 
Fahey, T. (2014), �‘Is the Timed Up and Go test 
a useful predictor of risk of falls in community 
dwelling older adults: a systematic review and 
meta-analysis.’ �BMC Geriatr. 14, 14.
Berggren, M., Karlsson, Å., Lindelöf, N., 
Englund, U., Olofsson, B., Nordström, P., 
Gustafson, Y., Stenvall, M. (2019), �‘Effects of 
geriatric interdisciplinary home rehabilita-
tion on complications and readmissions after 
hip fracture: a randomized controlled trial.’ 
�Clin. Rehabil. 33(1), 64–73.
Cech, D. J., Martin, S. T. (2011)�, ‘Evaluation of 
Function, Activity, and Participation. Func-
tional movement development across the life 
span.’ �(Third Edition) 2012; 88–104.
Crotty, M., Killington, M., Liu, E., Cameron, 
I. D., Kurrle, S., Kaambwa, B., Davies, O., 
Miller, M., Chehade, M., Ratcliffe, J. (2019)�, 

Julia Tomys-Składowska et al.: Rehabilitation after hip fracture: a literature review



55www.ironsjournal.org

‘Should we provide outreach rehabilitation 
to very old people living in Nursing Care 
Facilities after a hip fracture? A randomised 
controlled trial.’ �Age Ageing, 48(3), 373–380.
Elboim-Gabyzon, M., Andrawus Najjar, S., 
Shtarker, H. (2019)�, ‘Effects of transcutaneous 
electrical nerve stimulation (TENS) on acute 
postoperative pain intensity and mobility 
after hip fracture: A double-blinded, rand-
omized trial.�’ Clin Interv Aging. 14, 1841–1850.
Frank, T., Osterhoff, G., Sprague, S., Garibaldi, 
A., Bhandari, M., Slobogean, G. P., FAITH In-
vestigators (2016), �‘The Radiographic Union 
Score for Hip (RUSH) Identifies Radiographic 
Nonunion of Femoral Neck Fractures.�’ Clin 
Orthop Relat Res. 474(6), 1396–1404.
Graf, C. (2008)�, ‘The Lawton instrumental 
activities of daily living scale.’ �Am J Nurs. 
108(4), 52–63.
Guo, J., Gao, C., Xin, H., Li, J., Li, B., Wei, Z., 
Yue, Y. (2019), �‘The application of “upper-body 
yoga” in elderly patients with acute hip frac-
ture: a prospective, randomized, and single-
blind study.’ �J Orthop Surg Res. 14(1), 250.
Hendriks, A. A. J., Smith, S. C., Black, N. 
(2019), �‘DEMQOL and DEMQOL-Proxy: 
a Rasch analysis among those diagnosed 
with dementia.’� Health Qual Life Outcomes. 
17(1), 161.
Henriksen, B. T., Krogseth, M., Andersen, R. 
D., Davies, M. N., Nguyen, C. T., Mathiesen, 
L., Andersson, Y. (2023), �‘Clinical pharmacist 
intervention to improve medication safety 
for hip fracture patients through secondary 
and primary care settings: a nonrandomised 
controlled trial.’ �J Orthop Surg Res. 18(1), 434.
Howell, D. F., Malmgren, Fänge, A., Rogmark, 
C., Ekvall Hansson, E. (2023), �‘Rehabilita-
tion Outcomes Following Hip Fracture of 
Home-Based Exercise Interventions Using 
a Wearable Device-A Randomized Controlled 
Pilot and Feasibility Study.’ �Int J Environ Res 
Public Health. 20(4), 3107.
Hulsbæk, S., Bandholm, T., Ban, I., Foss, 
N. B., Jensen, J. B., Kehlet, H., Kristensen, 
M. T. (2021), ‘Feasibility and preliminary 
effect of anabolic steroids in addition to 
strength training and nutritional supplement 

in rehabilitation of patients with hip fracture: 
a randomized controlled pilot trial (HIP-SAP1 
trial).�’ BMC Geriatr., 21(1), 323.
Guo, J., Gao, C., Xin, H., Li, J., Li, B., Wei, Z., 
Yue, Y. (2019)�, ‘The application of “upper-
body yoga” in elderly patients with acute 
hip fracture: a prospective, randomized, and 
single-blind study.�’ Orthop Surg Res. 14(1), 250.
Karlsson, Å., Lindelöf, N., Olofsson, B., 
Berggren, M., Gustafson, Y., Nordström, 
P., Stenvall, M. (2020a)�, ‘Effects of Geriatric 
Interdisciplinary Home Rehabilitation on 
Independence in Activities of Daily Living 
in Older People With Hip Fracture: A Ran-
domized Controlled Trial.’ �Arch Phys Med 
Rehabil. 101(4), 571–578.
Karlsson, Å., Berggren, M., Olofsson, B., 
Stenvall, M., Gustafson, Y., Nordström, P., 
Lindelöf, N. (2020b), �‘Geriatric Interdisci-
plinary Home Rehabilitation After Hip Frac-
ture in People with Dementia – A Subgroup 
Analysis of a Randomized Controlled Trial.�’ 
Clin Interv Aging. 15, 1575–1586.
Kim, P., Lee, H., Choi, W., Jung, S. (2020)�, 
‘Effect of 4 Weeks of Anti-Gravity Treadmill 
Training on Isokinetic Muscle Strength and 
Muscle Activity in Adults Patients with a Fem-
oral Fracture: A Randomized Controlled Trial.’ 
�Int J Environ Res Public Health. 17(22), 8572.
Li, X. P., Zhang, P., Zhu, S. W., Yang, M. H., Wu, 
X. B., Jiang, X. Y. (2021),� ‘All-cause mortality 
risk in aged femoral intertrochanteric frac-
ture patients.’ �J Orthop Surg Res. 16(1), 727.
Liu, E., Killington, M., Cameron, I. D., Li, R., 
Kurrle, S., Crotty, M. (2021), �‘Life expectancy 
of older people living in aged care facilities 
after a hip fracture.’ �Sci Rep. 11, 20266.
Magaziner, J., Mangione, K. K., Orwig, D., 
Baumgarten, M., Magder, L., Terrin, M., For-
tinsky, R. H., Gruber-Baldini, A. L., Beamer, B. 
A., Tosteson, A. N. A., Kenny, A. M., Shardell, 
M., Binder, E. F., Koval, K., Resnick, B., Miller, 
R., Forman, S., McBride, R., Craik, R. L. (2019),� 
‘Effect of a Multicomponent Home-Based 
Physical Therapy Intervention on Ambulation 
After Hip Fracture in Older Adults: The CAP 
Randomized Clinical Trial.’ �JAMA, 322(10), 
946–956.

Julia Tomys-Składowska et al.: Rehabilitation after hip fracture: a literature review



Martins, A. C., Santos, C., Silva, C., Balta-
zar , D., Moreira, J., Tavares, N. (2018)� Does 
modified Otago Exercise Program improves 
balance in older people?’ A systematic review. 
�Prev Med Rep. 11, 231–239.
Ortiz-Piña, M., Molina-Garcia, P., Femia, 
P., Ashe, M. C., Martín-Martín, L., Sala-
zar-Graván, S., Salas-Fariña, Z., Prieto-Moreno, 
R., Castellote-Caballero, Y., Estevez-Lopez, 
F., Ariza-Vega, P. (2021)�, ‘Effects of Tele-
Rehabilitation Compared with Home-Based 
in-Person Rehabilitation for Older Adult’s 
Function after Hip Fracture.’ �Int J Environ 
Res Public Health. 18(10), 5493.
Ribeiro, D. K. D. M. N., Lenardt, M. H., Lou-
renço, T. M., Betiolli, S. E., Seima, M. D., Guim-
arães, C. A. (2018), �‘The use of the functional 
independence measure in elderly.’ �Rev. gaucha 
enferm, 38.
Schemitsch, E. H., Miclau, T., Karachalios, 
T., Nowak, L. L., Sancheti, P., Poolman, R. W., 
Caminis, J., Daizadeh, N., Dent-Acosta, R. E., 
Egbuna, O., Chines, A., Maddox, J., Grauer, A., 
Bhandari, M. (2020), �‘A Randomized, Placebo-
Controlled Study of Romosozumab for the 
Treatment of Hip Fractures.’ �J Bone Joint 
Surg Am. 102(8), 693–702.
Sherrington, C., Fairhall, N., Kirkham, C., 
Clemson, L., Tiedemann, A., Vogler, C., Close, 
J. C. T., O’Rourke, S., Moseley, A. M., Cameron, 
I. D., Mak, J. C. S., Lord, S. R. (2020)�, ‘Exercise 
to Reduce Mobility Disability and Prevent 
Falls After Fall-Related Leg or Pelvic Fracture: 
RESTORE Randomized Controlled Trial.’ �J 
Gen Intern Med. 35(10), 2907–2916.
Sondell, A., Rosendahl, E., Gustafson, Y., 
Lindelöf, N., Littbrand, H. (2019), �‘The Ap-
plicability of a High-Intensity Functional 
Exercise Program Among Older People With 
Dementia Living in Nursing Homes.�’ Geriatr 
Phys Ther. 42(4), E16–E24.

Soukkio, P. K., Suikkanen, S. A., Kukkonen‑ 
-Harjula, K. T., Kautiainen, H., Hupli, M. T., 
Aartolahti, E. M., Kääriä, S. M., Pitkälä, K. H., 
Sipilä, S. (2022), �‘Effects of a 12-month home-
based exercise program on functioning after 
hip fracture – Secondary analyses of an RCT.’ 
�J Am Geriatr Soc. 70(9), 2561–2570.
Taraldsen, K., Thingstad, P., Døhl, Ø., Folles-
tad, T., Helbostad, J. L., Lamb, S. E., Saltvedt, 
I., Sletvold, O., Halsteinli, V. (2019), �‘Short 
and long-term clinical effectiveness and cost-
effectiveness of a late-phase community-based 
balance and gait exercise program follow-
ing hip fracture. The EVA-Hip Randomised 
Controlled Trial.’ �PloS one, 14(11), e0224971.
Tsitko, H., Dudzińska, P., Milanowska, M., 
Grudzińska, A. Jarosz, D. (2022), �‘Intertro-
chanteric fractures and mortality in elderly 
patients.’ �J Educ Health Sport. 13(1), pp. 95–99.
Vance, C. G., Dailey, D. L., Rakel, B. A., Sluka, 
K. A. (2014), �‘Using TENS for pain control: 
the state of the evidence.’ �Pain Manag. 4(3), 
197–209.
Xu, B. Y., Yan, S., Low, L. L., Vasanwala, F. F., 
Low, S. G. (2019), �‘Predictors of poor func-
tional outcomes and mortality in patients 
with hip fracture: a systematic review.’ �BMC 
Musculoskelet Disord. 20(1), 568.
Zasadzka, E., Pawlaczyk, M., Wieczorows-
ka-Tobis, K. (2013)�, ‘Test Short Physical Per-
formance Battery jako narzędzie służące do 
oceny sprawności fizycznej osób starszych.’ 
�Gerontol Pol. 4, 148–153.
Zhu, T., Yu, J., Ma, Y., Qin, Y., Li, N., Yang, H. 
(2022), �‘Effectiveness of Perioperative Com-
prehensive Evaluation of Hip Fracture in the 
Elderly.’ �Comput Intell Neurosci. 4124354.

Authors reported no source of funding.
Authors declared no conflict of interest.

Julia Tomys-Składowska et al.: Rehabilitation after hip fracture: a literature review


