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ABSTRACT

Introduction: Hip fracture is the leading cause of hospitalization in frail geriatric patients, due to osteoporosis and frequent falls.
They affect 18% of women and 6% of men. The global number of hip fractures is expected to increase to 4.5 million by 2050. Sur-
gery remains the predominant treatment of choice, and clinical practice guidelines recommend starting rehabilitation early. How-
ever, patients often have difficulty attending physical therapy clinics. Objective: To evaluate the effectiveness of telerehabilitation
programs for patients undergoing hip fracture surgery. Materials and Methods: A review was carried out following the PRISMA
guidelines. The databases of PubMed, Cinahl, PsycINFO, SPORTDiscus, Academic Search Complete, Lilacs, IBECS, CENTRAL,
SciELO, and WOS were consulted. The Cochrane tool was used to assess the risk of bias. Results: 59 articles were retrieved
from all databases. After applying the inclusion criteria, 5 clinical studies remained. The total sample was 282 patients operated on
for hip fractures. The total duration of telerehabilitation ranged from 3 to 12 weeks. All studies showed safety and good tolerability.
Conclusions: Telerehabilitation is effective in patients undergoing hip fracture surgery. This method improves mobility, quality of
life, effectiveness of falls, anxiety, depression, and supports physical recovery to pre-fracture levels.
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Eficacia de los programas de telerrehabilitaciéon para pacientes operados de fractura de cadera. Revision
sistematica

RESUMEN

Introduccion: La fractura de cadera es la causa mas comun de hospitalizacion en personas de edad avanzada, fragiles, debido a
la osteoporosis y las caidas recurrentes. El 18% de las mujeres y el 6% de los hombres sufren este tipo de fractura. Se espera que
el nimero global de estas fracturas aumente a 4,5 millones en el 2050. La cirugia sigue siendo el tratamiento de eleccion predo-
minante, y las guias de practica clinica recomiendan iniciar la rehabilitacion de forma precoz. Sin embargo, en muchas ocasiones,
los pacientes tienen problemas para asistir a las clinicas de fisioterapia. Objetivo: Evaluar la eficacia de los programas de telerre-
habilitacién para pacientes operados de fractura de cadera. Materiales y Métodos: Se realizé una revisiéon siguiendo la norma-
tiva PRISMA. Se consultaron las bases de datos de PubMed, CINAHL, PsycINFO, SPORTDiscus, Academic Search Complete,
LILACS, IBECS, CENTRAL, SciELO y WOS. Se utilizé la herramienta Cochrane para valorar el riesgo de sesgo. Resultados: Se
obtuvieron 59 articulos. Tras aplicar los criterios de inclusion, quedaron 5 ensayos clinicos. La muestra total estaba formada por
282 pacientes operados de fractura de cadera. La duracion total de la telerrehabilitacion oscilo entre 3 y 12 semanas. En todos los
estudios, se comunicé la seguridad y la buena tolerabilidad. Conclusiones: La telerrehabilitacion es eficaz en pacientes operados
de fractura de cadera. Este método mejora la movilidad, la calidad de vida, el nivel de miedo a caerse, la ansiedad, la depresion,
y favorece la recuperacion del nivel de estado fisico anterior a la fractura.
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INTRODUCTION

Hip fracture is a serious injury affecting the upper part of the femur, which can occur either in the neck of the
femur or in the intertrochanteric region. It causes severe pain, immobility, bruising, and swelling. Visually, one
lower limb may appear shorter than the other, often accompanied by an outward twisting of the lower limb on
the side of the injured hip.'?

Hip fracture is the most common cause of hospitalization among frail elderly individuals, primarily due to os-
teoporosis and recurrent falls. It is a significant and debilitating condition in the elderly, particularly in women.?

Epidemiological data vary between countries, but it is estimated that globally, about 18% of women and 6%
of men will suffer a hip fracture. Although the age-standardized incidence is gradually decreasing in many
countries, this trend is more than offset by the aging population. As a result, the global number of hip fractures
is expected to increase from 1.26 million in 1990 to 4.5 million in 2050.*3

Patients with hip fractures are typically elderly and often have various comorbidities. Upon hospital admis-
sion, they frequently present with acute pain, electrolyte disturbances, anemia, coagulopathy, and delirium. As
hip fracture rates increase with age, so do morbidity, mortality, and functional impairment, making the manage-
ment of these patients a significant challenge for orthogeriatric and rehabilitation healthcare professionals. ¢

The economic cost associated with hip fractures is substantial, as they require prolonged hospitalization and
subsequent rehabilitation. Additionally, hip fractures are linked to other negative outcomes, such as disability,
depression, and cardiovascular disease, all of which add to the cost.® Despite the poor prognosis, surgery re-
mains the predominant treatment of choice today.’

Clinical practice guidelines for rehabilitation after hip fracture surgery recommend early initiation of treat-
ment. However, many patients face difficulties in attending physiotherapy sessions due to mobility issues, trans-
portation challenges, family availability, or economic constraints. For this reason, telerehabilitation has recently
been proposed as a viable alternative. '

Telerehabilitation refers to the use of technology to deliver rehabilitation services to patients in their homes.
Given the need for long-term care for individuals with hip fractures, home-based telerehabilitation could en-
hance independence, reduce hospital stays, and lessen the burden on caregivers.'!

The aim of this study was to review the available scientific literature on the efficacy of telerehabilitation pro-
grams for patients with hip fractures.

MATERIALS AND METHODS

A literature review was conducted following the recommendations of the PRISMA (Preferred Reporting
Items for Systematic Review and Meta-Analysis) Statement. Specifically, the PRISMA 2020 Statement and its
accompanying 27-item checklist were used.'?

Electronic searches were performed across multiple databases. The primary database utilized was PubMed,
accessed via the National Library of Medicine platform. In addition, LILACS and IBECS were consulted
through the Virtual Health Library platform; CENTRAL via the Cochrane Library platform; and Academic
Search Complete, PsycINFO, CINAHL, and SPORTDiscus through the EBSCO Host platform. WOS Core and
SciELO were accessed through the Web of Science.

The search strategy was based on the following PICOS (Patient, Intervention, Comparison, Outcome, Study)
framework: "

* P (Patient): Patients who underwent surgery for hip fracture.

¢ I (Intervention): Telerehabilitation.

* C (Comparison): Not applicable.

* O (Outcome): Efficacy.

* S (Study Design): Randomized controlled clinical trials.
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The search strategy in the various databases involved using a combination of terms from the English the-
saurus, MeSH (Medical Subject Headings) terms, and free terms (TW terms). Additionally, the truncated term
“Random™*” was used to capture studies classified as randomized clinical trials. All terms were combined using
the Boolean operators “AND” and “OR.”

Only randomized clinical trials published in national and international peer-reviewed journals within the last
10 years were included. These studies specifically evaluated the efficacy of telerehabilitation programs for hip
fracture patients. The risk of bias was analyzed individually using the tool proposed by the Cochrane Handbook
for Systematic Reviews of Interventions. This tool comprises six specific domains that are assessed as having
a high, medium, or low risk of bias. The domains evaluated include selection bias, performance bias, detection
bias, attrition bias, reporting bias, and other biases.'*

The quality of evidence was assessed using the Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) system. This system evaluates the quality of evidence based on the confidence users can
have that the reported effect accurately reflects the item being assessed. The quality of evidence assessment
considers factors such as risk of study bias, inconsistency, imprecision, publication bias, indirect outcomes, and
other elements that may influence the overall quality of evidence. To summarize this information, summary of
findings tables were developed.'”

RESULTS

A total of 59 studies were retrieved from all the databases consulted. After removing duplicates using the
Rayyan QCRI program,'® the titles and abstracts of 27 studies were reviewed, with 16 meeting the inclusion cri-
teria. Upon reading the full text of these studies, 11 were excluded for not meeting the specific selection criteria.
Ultimately, five trials were included in this systematic review (Figure).

Figure. Flowchart.
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All studies included in this review were randomized controlled clinical trials, published between 2015 and
2024.

Regarding the countries where these studies were conducted, 40% were from Spain, 20% from the United
States, 20% from Israel, and the remaining 20% from China. The studies were published in journals such as:
Stud Health Technol Inform, BMC Geriatr, Int J Environ Res Public Health, and J Telemed Telecare (Table 1).

Table 1. Included studies

Bedra and Finkelstein'’ 2015 Stud Health Technol Inform United States

Gilboa etal."® 2019 BMC Geriatr Israel RCT
Ortiz-Pifia et al."” 2021 Int J Environ Res Public Health Spain RCT
Liet al.? 2022 J Telemed Telecare China RCT
Mora-Traverso et al.*! 2024 J Telemed Telecare Spain RCT

RCT = randomized controlled trial.

In all these studies, telerehabilitation was implemented for hip fracture patients in the experimental group. In the
trials by Bedra and Finkelstein, Ortiz-Pifia et al., and Mora-Traverso et al., the control group received face-to-face
rehabilitation, whereas the control groups in the studies by Gilboa et al. and Li et al. were provided with an exercise
booklet for self-directed practice.

The sample consisted of 282 patients who underwent hip fracture surgery. The clinical trial by Ortiz-Pifia et al.
had the largest sample size (133 patients), while the trial by Bedra and Finkelstein had the smallest (14 patients).

Telerehabilitation duration ranged from 3 to 12 weeks. Across all studies, telerehabilitation was found to be safe,
tolerable, and free of significant side effects.

A variety of measurement instruments were used to evaluate the patients. The Timed Up and Go test was used
in the trials by Gilboa et al. and Ortiz-Pifia et al. Motor performance was assessed in the studies by Gilboa et al.,
Ortiz-Pifia et al., and Li et al. Bedra and Finkelstein, along with Mora-Traverso et al., used anxiety and depression
scales. The Yale Physical Activity Survey and Barthel Index were utilized only in the study by Bedra and Finkel-
stein. The 2-minute walk test, 10-meter walk test, sit-to-stand test, gait speed, and mean stride length were used ex-
clusively in the study by Gilboa et al. The Functional Independence Measure and the Short Physical Performance
Battery were only employed in the study by Ortiz-Pifia et al. The level of fear of falling was assessed only in the
study by Li et al., while the EuroQol scale and the level of physical fitness, evaluated with the International Fitness
Scale, were used only in the study by Mora-Traverso et al (Table 2).

The main results are summarized below in chronological order:

The study by Bedra and Finkelstein, conducted in 2015 in the United States, examined the efficacy of home-
based telerehabilitation in older adults following hip fracture. The study aimed to assess the impact of home-based
telerehabilitation on range of motion, psycho-behavioral factors, quality of life, and satisfaction with care in com-
munity-dwelling older adults during the post-acute phase of recovery after hip fracture. It also sought to estimate
the acceptance of the telerehabilitation system and compliance with the exercise program. Fourteen patients were
randomly assigned to either the telerehabilitation or face-to-face rehabilitation group. The instruments used in-
cluded the Center for Epidemiologic Studies Depression Scale, the Yale Physical Activity Survey, and the Barthel
Index. Results showed statistically significant improvements in exercise self-efficacy, range of motion, quality of
life, and patient satisfaction after 30 days of telerehabilitation."”
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Table 2. Intervention characteristics.

Author

Intervention

m

Bedra Telerehabilita- 14 Yes 4 weeks Center for Epidemiologic  Telerehabilitation

and tion vs. on-site Studies Depression Scale,  improves exercise

Finkel- rehabilitation Yale Physical Activity self-efficacy, range of

stein!’ Survey, Barthel Index motion, quality of life

and patient satisfaction.

Gilboa Telerehabi- 40 Yes 6 weeks Timed Up and Go, 2 min Telerehabilitation

etal.' litation vs. walk test, 10 m walk test,  generates a positive
workbooks sit-and-stand tests, gait effect on the mobility of

speed and mean stride people after hip fracture
length surgery

Ortiz- Telerehabilita- 133 Yes 12 Functional Independence  Telerehabilitation

Pina tion vs. on-site weeks Measure, Timed Up and improves Functional

etal.” rehabilitation Go and Short Physical Independence Measure

Performance Battery. scores and functional
recovery.

Lietal.” Telerehabi- 31 Yes 3 Motor performance, Telerehabilitation
litation vs. weeks function in activities of improves the level of
workbooks daily living and fear of fear of falling and the

falling. performance of
instrumental activities
of daily living

Mora- Telerehabilita- 64 Yes 12 EuroQol questionnaire, Telerehabilitation

Traverso  tion vs. on-site weeks Hospital Anxiety and improves quality of life,

et al.”! rehabilitation Depression Scale and anxiety, and depression,

fitness level, according to
the International Fitness
Scale.

and favors the recovery
of the level of

previous physical
condition

In the 2019 clinical trial by Gilboa et al. in Israel, the effects of telerehabilitation on range of motion after hip

fracture surgery were evaluated. This randomized controlled trial included 40 participants who were randomly
assigned to either a control group or a telerehabilitation intervention group (6 weeks, 3 sessions/week). Telere-
habilitation was based on video clips of common rehabilitation exercises focused on the lower extremities. The
control group received an exercise booklet. Both groups participated in twice-weekly physical therapy sessions.
Outcome measures included the Timed Up and Go test, 2-minute walk test, 10-meter walk test, sit-to-stand tests,
gait speed, and mean stride length. The telerehabilitation group showed greater improvements in five out of six
tests compared to the control group. The most significant improvements in the telerehabilitation group were
observed in the 2-minute walk (86.1%) and gait speed (65.6%) tests. At follow-up, the telerehabilitation group
continued to improve in all outcome measures, whereas the control group showed no change in five of the six
measures. Telerehabilitation, as a complementary treatment to standard physical therapy, had a positive effect on
mobility in patients following hip fracture surgery.'®
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The study by Ortiz-Pifia et al. (2021) in Spain examined the effect of a telerehabilitation program on the func-
tional recovery of older adults who underwent surgery for hip fracture, comparing it to face-to-face rehabilitation.
The telerehabilitation group participated in a 12-week program supervised by their family caregivers, while the
control group received the usual postoperative rehabilitation. The primary endpoint was patient-reported func-
tional status, assessed using the Functional Independence Measure. Performance-based functional recovery was
also evaluated using the Timed Up and Go test and the Short Physical Performance Battery. The study included
133 participants. Those in the telerehabilitation group scored higher on the Functional Independence Measure
and performed better on the Timed Up and Go test compared to the control group. However, differences between
the groups on the Short Physical Performance Battery were not statistically significant after the intervention. The
telerehabilitation intervention proposed in this study is a valuable treatment option in the recovery process of
older adults with hip fractures."

The study by Li et al. (2022) in China examined the efficacy of home telerehabilitation using a smartphone to
improve motor performance, function in activities of daily living, and the level of fear of falling in outpatients
receiving rehabilitation after hip fracture surgery. Thirty-one patients were randomly assigned to either the ex-
perimental group or the comparison group. The experimental group followed a telerehabilitation program, while
the comparison group received paper-and-pencil instructions for the home program weekly for three weeks. In
the experimental group, the level of fear of falling and performance of instrumental activities of daily living
improved significantly in the post-intervention period and at follow-up. This study supports the potential use of
telerehabilitation for adults after hip fracture surgery.”

The study by Mora-Traverso et al. (2024) in Spain analyzed the efficacy of telerehabilitation on quality of life,
psychological factors, and physical condition in patients who had suffered a hip fracture. The study included
64 patients. The intervention group received multidisciplinary telerehabilitation at home for 12 weeks, while
the control group received traditional care and rehabilitation. Outcomes measured included patients’ quality of
life using the EuroQol Questionnaire (EQ-5D), psychological factors (anxiety and depression) using the Hospi-
tal Anxiety and Depression Scale (HADS), and fitness level assessed with the International Fitness Scale. The
telerehabilitation group showed an increase in quality of life, while the control group’s score worsened after three
months. The total HADS score decreased more in the telerehabilitation group than in the control group. Addition-
ally, the telerehabilitation group recovered a fitness level closer to that at the time of the hip fracture compared to
the control group (p = 0.022). The telerehabilitation program appears to be a promising treatment to improve the
quality of life and psychological factors (anxiety and depression) of older adults after a hip fracture, as well as to
help them regain their previous level of physical fitness.?!

DISCUSSION

The results obtained indicate that telerehabilitation is a valuable tool for use in patients with hip fractures.

These findings are consistent with those of similar studies, such as the 2021 study by Ariza-Vega et al., which
explored family caregivers’ perspectives on the recovery process of older adults with hip fractures and described
the experiences of caregivers who used telerehabilitation or home care. Forty-four caregivers were interviewed.
Caregivers preferred the telerehabilitation program over in-person rehabilitation because it improved post-frac-
ture recovery, helped them acquire skills for home management, and was more convenient in terms of time,
transportation, and cost.”

In 2023, Tsuge et al. conducted a systematic review similar to ours, aiming to determine the efficacy of telere-
habilitation in patients after hip fracture surgery through a systematic review and meta-analysis. Data were col-
lected until mid-2022. Their results were similar to ours regarding the efficacy of rehabilitation and further
suggested that telerehabilitation could boost patients’ confidence in performing activities of daily living without
fear of falling.”

Another similar review was conducted by Bramanti et al. in 2023. They also analyzed the safety and efficacy
of telerehabilitation in hip fracture patients. Their conclusions align with ours, finding that telerehabilitation is
safe, effective, well-tolerated by patients, and not inferior to conventional physical therapy. Additionally, they
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highlighted its positive role in psychological rehabilitation, the prevention of complications, and the maintenance
of achieved goals.”

The limitations of this study include those inherent to the search strategies selected for this systematic review,
such as the language restriction to Spanish and English, which may have led to the exclusion of relevant articles.
However, appropriate thesauri were used during the database searches. Additionally, many clinical trials did not
specify the exact form of telerehabilitation used, potentially leading to uncontrolled variations across studies.
This, along with incomplete data in some of the articles reviewed, limits the scope of the analysisDespite the
promising results obtained, further research is needed to establish a unified protocol regarding frequency, session
duration, program duration, and the number of sessions, supported by long-term follow-up of patients. Random-
ized controlled clinical studies analyzing potential synergistic effects with other therapies or treatments are also
necessary. This approach will enable healthcare professionals to provide the best care based on the latest scientific
evidence.

CONCLUSIONS

Telerehabilitation is effective for patients recovering from hip fracture surgery. This rehabilitation method
improves the Functional Independence Measure, exercise self-efficacy, range of motion, quality of life, fear of
falling, and performance of instrumental activities of daily living. It is also effective in reducing anxiety and
depression, increasing patient satisfaction, and promoting the recovery of pre-fracture fitness levels.
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