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Introduction

Spinal surgeries represent a crucial treatment avenue for 
patients who fail to respond to conservative interventions. 
In light of technological advancements, surgical procedures’ 
precision, safety, and efficacy have markedly improved [1]. 
Nevertheless, despite these advances, postoperative compli-
cations such as muscle dysfunction may occur due to the 
inherent nature of spinal neurosurgery [2]. Therefore, it is 
evident that postoperative rehabilitation plays a crucial role 
in the patient’s functional recovery.

Studies have demonstrated that rehabilitation in the 
postoperative period accelerates functional recovery, con-
tributes to pain reduction, and provides more effective 
results than those observed in patients who do not receive 
postoperative rehabilitation [3, 4]. Furthermore, the effi-
cacy of postoperative rehabilitation programs is contin-
gent upon patient participation and completion. Despite the 
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Abstract
Background  The literature reports the postoperative effects of telerehabilitation following spinal surgery; however, no up-
to-date systematic review and meta-analysis is available.
Aim  The objective of this study was to present a systematic review and meta-analysis of telerehabilitation interventions after 
spinal neurosurgery.
Methods  A literature search was conducted in electronic databases “ScienceDirect, PubMed and Web of Science (WoS)”. A 
total of 3806 studies were accessed using the identified keywords. According to the inclusion and exclusion criteria, a total 
of 7 articles were included. The “PEDro scale” was used to assess the methodological quality of the included studies. The 
study protocol has been registered in PROSPERO (Registration number: CRD42024586517).
Results  Seven studies were included in the systematic review. The included studies were of “fair” quality based on the mean 
PEDro score. Pain and functional capacity were among the most assessed physical outcomes. Telerehabilitation showed low 
to moderate effectiveness on the Visual Analog Scale (VAS) and Numeric Pain Rating Scale (NPRS)-based pain severity 
(ES: -0.31, 95% CI: -6.15; 5.53). Besides, there is moderate to strong evidence for Oswestry Disability Index (ODI)-based 
disability scores on the effectiveness of telerehabilitation after lumbar spine surgery (LSS) (ES: -0.73, 95% CI: -12.01; 
10.55).
Conclusions  Telerehabilitation methods are effective, acceptable, and feasible in individuals after spinal neurosurgery. 
Telerehabilitation has been found to improve pain and disability in individuals after spinal neurosurgery.
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established advantages of rehabilitation, some patients are 
unable to complete these programs due to various factors, 
including difficulties in accessing rehabilitation services, 
the capacity of health institutions, costs, and the formation 
of waiting lists due to high demand [2]. In instances where 
rehabilitation is required but cannot be adequately provided, 
innovative solutions have emerged owing to technological 
advancements, facilitating more convenient access to reha-
bilitation services for patients [2, 5]. Telerehabilitation rep-
resents a pivotal strategy in this regard.

Telerehabilitation, a branch of telehealth, has been devel-
oped for the remote control and monitoring of rehabilitation 
using communication technologies. The potential benefits of 
telerehabilitation include ensuring the continuity of rehabili-
tation, delivering health services to geographically remote 
areas, saving time and resources, and its use in the treatment 
of many chronic diseases [6]. Telerehabilitation methods, 
which are also employed following spinal surgery with a 
prolonged recovery period, assist patients in managing their 
perioperative period more effectively. These interventions 
facilitate healthy lifestyle modifications, enhance medication 
adherence, abbreviate the recovery period in the postopera-
tive phase through patient monitoring or protocol compli-
ance, and augment patients’ self-care abilities, self-assurance, 
and satisfaction [2, 7–9]. Furthermore, the education pro-
vided to patients through digital health applications is more 
advantageous than written methods, as it incorporates visual 
and audio elements. This practical service allows patients to 
gain a deeper comprehension of rehabilitation protocols and 
practice independently in the clinic or at home [8].

The utilization of telerehabilitation following spinal neu-
rosurgery has demonstrated favorable outcomes concerning 
patient education, rehabilitation participation, and feasi-
bility, particularly within the postoperative period. Conse-
quently, this study aimed to present a systematic review and 
meta-analysis of telerehabilitation interventions after spinal 
neurosurgery.

Materials and methods

Search strategy

The literature search was conducted in the “ScienceDirect, 
PubMed, and Web of Science (WoS)” databases in August 
2024. The keywords used in the literature review were dis-
cussed among the authors, and a consensus was reached 
regarding the final version of the keywords used in the 
review. This systematic review and meta-analysis is based 
on the “Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)” [10]. The study protocol 
has been registered in PROSPERO (Registration number: 

CRD42024586517). The search was performed with a com-
bination of “Boolean operators” (AND, OR). Title, abstract 
and keyword filtering were used in all databases during the 
search. The detailed search strategy is described in Supple-
mentary Material 1 (see Supplementary Material 1).

Eligibility criteria

The inclusion criteria were (a) full-text studies written in 
English and (b) studies involving postoperative telereha-
bilitation interventions given to patients undergoing neu-
rosurgery in the spine region. Exclusion criteria were (a) 
studies including participants who underwent only surgi-
cal procedures without telerehabilitation intervention, (b) 
the presence of neurosurgical intervention due to trauma, 
malignancy, or deformity.

Study selection and data extraction

All studies accessed with the identified keywords were 
exported to the software (Rayyan, Rayyan Systems Inc., 
USA). Rayyan is a practical software that provides an inter-
face for selecting articles that meet the eligibility criteria 
in reviews. Rayyan’s responsiveness was reported by Ouz-
zani et al. [11]. A total of 3806 studies (ScienceDirect (n 
= 503), PubMed (n = 126), Web of Science (n = 3177)) 
were accessed by the two authors. Duplicate publications 
were detected by the Rayyan software and removed by the 
authors. Two researchers then independently screened the 
articles by reading the titles and abstracts according to the 
eligibility criteria. Study selection was determined by mark-
ing “exclude, include or maybe”. If there were any con-
flicting study selections between the two researchers, the 
final decision was finalized in consultation with the third 
researcher. Detailed study selection stages and numerical 
data are shown in Fig. 1. The following data were extracted 
from the articles included in the present review: Date of 
publication, type of study, diagnosis of participants, type of 
surgery, the objective of the study, number of participants, 
age of participants, gender of participants, interventions, 
outcome measures, follow-up and results (Table 1).

Quality assessment

Quality assessment of the included studies was based on the 
PEDro scale. The PEDro scale consists of 11 questions mea-
suring the quality of studies (e.g. randomization, blinding). All 
items of the PEDro scale were rated as “Yes” or “No”. Each 
“Yes” answer is scored 1 point. But even if the first question is 
answered “Yes”, it is not included in the total score. According 
to the PEDro total scores, 9–10 was defined as “excellent”, 
6–8 as “good”, 4–5 as “fair” and 0–3 as “poor” [12].
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Meta‑analysis

The meta-analysis of the review was conducted using 
the “Meta-Mar web application (Philipps-Universität 

Marburg, Germany)” [13]. The “Standardized Mean Dif-
ference (SMD)” was calculated with “the mean, standard 
deviation (SD), and sample sizes”. The “Cochrane Hand-
book” was used to identify “unknown SD (change over 

Fig. 1  PRISMA flow diagram
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time) and confidence interval (CI) of delta values, refer-
ence values” [14]. The meta-analysis results were pro-
vided with “SMD, CI, weighted average effect size, and 
p-value” scores. In addition, “I2, Tau2, and Chi2” values ​​
were also given.

Results

Screening results

After the deletion of duplications, a total of 1642 articles 
were screened. Finally, seven studies were included in the 
systematic review and the meta-analysis.

Study characteristics

The characteristics of the studies in this systematic review 
and meta-analysis are shown in Table 1. All the studies were 
published in English between 2019 and 2024. Four stud-
ies were designed as randomized controlled trials [2, 8, 9, 
15], two were designed as pilot feasibility and acceptability 
studies (5, 16), and one of them was a retrospective analy-
sis [7]. The included studies were aimed to investigate the 
feasibility and acceptability of mobile phone or computer-
based telerehabilitation interventions in patients with under-
gone spine surgeries (such as spinal fusion, decompression, 
or discectomy surgeries), to evaluate the effects and to com-
pare with controls (e.g., conventional or usual care or rou-
tine discharge training including brochures, guidebooks and 
advices).

Methodological quality assessment

According to the PEDro scoring of the seven studies 
reviewed with final evaluations (Table 2), PEDro scores 
ranged from 3 to 8 (median = 6; mean = 5.42 ± 1.9); and 
four articles were “good” [2, 8, 9, 15], 1 article was “fair” 
[5], two articles were ‘‘poor’’ [7, 16] quality. Based on the 
mean score of the studies, a ‘‘fair’’ level of quality was con-
sidered in general according to the PEDro classification 
[17]. Based on whether the PEDro scale items were pro-
vided in the included studies, while “eligibility criteria” and 
“point estimates and variability’’ items were found in all of 
these studies ‘‘blind subjects’’ and ‘‘blind therapists’’ were 
mentioned none. Two studies had ‘‘concealed allocation’’ 
[2, 15], and only one had ‘‘blind assessors’’ [2]. In 3 stud-
ies, there was no ‘‘random allocation’’ method [5, 7, 16]. 
One study did not use the ‘‘baseline comparability’’ [16]; 
one did not have ‘‘adequate follow-up’’ and ‘‘intention to 
treat analysis’’ [7]. Lastly, one of the studies did not have 
‘‘between group comparisons’’ [16].
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with ODI and MBI; and self-care ability; and general physi-
cal health and quality of life evaluated with Likert Scale, 
EuroQoL-5D and SF-36 than standard training methods 
including verbal education and guidebooks [2, 8, 9]. In addi-
tion, high information level was correlated with lower ODI 
scores at 1st month in telerehabilitation group and informa-
tion level was significantly higher than training guidebook 
group over the time [9]. In line with this, the other study 
reported that a significantly higher knowledge, attitude and 
practice levels than controls following 8 weeks smartphone-
based education program after lumbar surgery [15]. Addi-
tionally, individuals had lower anxiety levels according to 
STAI after telerehabilitation, and according to the results of 
the study, a significant correlation was observed between 
ODI and state anxiety scores; information level and anxi-
ety level were negatively correlated in both groups [9]. 
After intervention including core stability exercise applied 
via mobile phone based system, ODI and VAS-pain scores 
showed higher improvement at 24th months after surgery 
than usual care. Also, these improvements were more sig-
nificant in those with high compliance at 6th, 12th and 
24th months [2]. In another study, it was reported that pain 
improved significantly more according to the NPRS score 
after telerehabilitation compared to usual care [5]. More-
over, while there was no significant improvement in mental 
well-being after usual care, significant improvements were 
observed after telerehabilitation [5].

Feasibility and acceptability of telerehabilitation 
after spine surgery

One study showed the feasibility and acceptability of 
internet-based psychological intervention including cog-
nitive-behavioral therapy skills targeting anxiety, sleep, 
and acute pain management in adolescents undergone 
major spinal fusion surgery and their parents. Participa-
tion rate (81.2%), intervention engagement for adolescents 
and parents (91.7% and 83.3%, respectively) and measure 
completion (100%) criteria were met for feasibility and 
moderate to high levels of acceptability was observed 
[16]. Another study mentioned the feasibility and accept-
ability of a digital ‘‘acceptance and commitment therapy’’ 
and ‘‘positive psychology’’ based health intervention after 
decompression or spinal fusion surgery. As for the fea-
sibility of a future RCT, 51% (18/35) of the approached 
patients did not want to participate and did not start with 
or dropped out of the intervention. Of these 18 patients, 
14 (78%) were female and 14 (78%) underwent decom-
pression surgery. Female sex, decompression surgery and 
> 65 years were the frequent dropouts and/or nonadher-
ences characteristics [5]. As for the acceptability, of the 
available weekly modules on average 80% was completed 

Outcome measures

Outcome measures are presented in Table 1. Functional capac-
ity was evaluated with the Oswestry Disability Index (ODI) 
[2, 9] and the Modified Barthel Index (MBI) [8] in three stud-
ies. Besides functional capacity, self-care ability was evalu-
ated with Exercise of Self-Care Agency Scale (ESCA) in 
one of them [8]. Pain was one of the most evaluated physi-
cal outcomes. Visual Analog Scale (VAS) and Numeric Pain 
Rating Scale (NPRS) were used to evaluate pain severity, and 
Multidimensional Pain Inventory (MPI) was used to evaluate 
pain interference [2, 5]. In addition to the physical outcomes, 
various psychological outcomes were evaluated. Depression 
and anxiety levels were assessed with Hospital Anxiety and 
Depression Scale (HADS) and State-Trait Anxiety Inventory 
(STAI) [5, 9]. General mental health, quality of life (Likert 
Scale, Euro Quality of Life – 5 Dimension Health Question-
naire (EuroQoL-5D), Short Form-36 (SF-36) [2], valued liv-
ing (Engaged Living Scale (ELS), psychologycal flexibility 
(Psychological Inflexibility in Pain Scale (PIPS) and mental 
wellbeing (Mental Health Continuum–Short Form (MHC-
SF)) [5] were assessed in other studies.

Two of the included studies evaluated patients’ knowl-
edge/information levels about situation [9, 15], one evalu-
ated patients’ attitudes and practices of postoperative care 
[15]. Two studies examined postoperative complications 
and problems following discharge [7, 9]. Length of stay in 
hospital, readmission and reoperation in first 90 days, and 
satisfaction level were recorded also in one of the studies [7].

In addition, feasibility and acceptability were assessed 
in two of the studies [5, 16]. Recruitment and dropout 
rates, dropout characteristics, intervention engagement 
and measure completion were used to assess the feasibil-
ity. Acceptability was assessed with interviews and Twente 
Engagement with eHealth Technologies Scale (TWEETS) 
[5, 16].

Effectiveness of telerehabilitation on cervical spine 
surgeries

Only one of the included studies used telerehabilitation 
after cervical spine surgery and reported that intervention 
reduced hospital stays more than conventional treatment 
without any additional complication or increased treatment 
satisfaction [7].

Effectiveness of telerehabilitation on lumbar spine 
surgeries

As for lumbar spine surgeries, three studies showed that 
mobile or computer based telerehabilitation provided sig-
nificantly higher increase in functional capacity evaluated 
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Adverse events

Only one study reported adverse effects in both telereha-
bilitation and control groups, including mild joint and back 
pain. However, these complaints did not differ in frequency 
and severity between groups (p > 0.05) [2].

Discussion

The present systematic review and meta-analysis aimed to 
report the level of effectiveness of telerehabilitation inter-
ventions after spinal neurosurgical surgery and to provide 
meta-analysis results on common parameters. Adherence 
to and engagement in rehabilitation strategies is required to 
optimize recovery after spinal neurosurgical surgeries. This 
can be achieved by telerehabilitation. In addition, telereha-
bilitation strategies are preferred after spinal neurosurgical 
surgeries for many reasons such as reducing the risk of nos-
ocomial infection, facilitating access to rehabilitation, and 
cost-effectiveness. To the best of our knowledge, a system-
atic review of telerehabilitation studies after spinal neuro-
surgery has been conducted previously, but meta-analysis 
is not available in the literature and there is a need for a 
recent review study on this issue. An up-to-date review and 
meta-analysis of telerehabilitation methods and outcomes 
after spinal neurosurgery can contribute to the literature. 
This systematic review and meta-analysis provide evidence 
for the effectiveness of telerehabilitation therapy after spi-
nal neurosurgery. The included studies were designed as 
a randomized controlled trial, pilot feasibility and accept-
ability study and retrospective analysis. The findings from 
our present systematic review and meta-analysis indicate 

by patients undergoing spinal fusion and 67% was com-
pleted by patients undergoing decompression surgery. 
A total of 68% of the participants used the intervention 
until the final interview. Some patients found intervention 
more accessible and more reliable than brochure. In terms 
of TWEETS score the intervention were considered easy 
to use, helpful and fitting. Most participants (88%) would 
recommend the intervention to future patients [5]. As to 
content of the intervention, the tips from previous patients 
and pain medication module were appreciated by 65% of 
the participants. Hospital contact details were found clear 
and useful. However, physical therapy guidelines were not 
satisfied by 18% of the participants. Psychological content 
was too high and more specific physical guidelines, more 
physical therapy exercises, and information about return-
ing to work were demanded [5].

Meta-analysis results

Our meta-analysis of seven studies found that telerehabilita-
tion had a low impact on pain severity and disability scores. 
Two studies followed up on pain scores at three months. 
In addition, disability scores were considered during the 
post-op three months. The I2 values of the pain (89%) and 
disability (95%) score pooling were lower than 0.50%. 
Therefore, we focused on the random effect models. Spe-
cifically, telerehabilitation showed low to moderate effec-
tiveness on VAS/NPRS-based pain severity (ES: -0.31, 95% 
CI: -6.15; 5.53). Besides, there is moderate to strong evi-
dence for ODI-based disability scores on the effectiveness 
of telerehabilitation after lumbar spine surgery (LSS) (ES: 
-0.73, 95% CI: -12.01; 10.55). These pooled findings are 
summarized in Table 3.

Table 3  Forest plots of the ODI and VAS/NPRS score at three months
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between face-to-face intervention groups and telerehabilita-
tion groups [21]. Based on this finding, we emphasize that 
telerehabilitation may be essential in terms of disability 
in individuals undergoing spinal neurosurgery, since it is 
assumed that a condition such as spinal neurosurgery sur-
gery, which can be considered a more serious problem than 
chronic neck pain, cannot have access to continuous face-
to-face intervention. In another study, the authors reported 
that telerehabilitation has positive effects on disability and 
can be used in individuals with musculoskeletal disorders 
[22]. In low back pain, telerehabilitation services with exer-
cise videos have also been reported to improve disability 
[23]. In the results of our study, we also report moderate 
to high evidence for disability. In addition, high levels of 
knowledge and low levels of anxiety are associated with a 
reduction in disability. The positive effect of telerehabilita-
tion on disability may be due to the optimal implementation 
of specific exercises given after spinal neurosurgery surger-
ies by the participants. Due to the nature of telerehabilita-
tion, the fact that the participants had access to the necessary 
postoperative information at any time and that this infor-
mation could be constantly updated by the clinician may 
have positively affected the level of disability. Therefore, 
we recommend that specific physical instructions, exercises, 
knowledge, attitudes and intervention strategies be imple-
mented through telerehabilitation in this population.

Included studies of telerehabilitation after spinal neu-
rosurgical surgeries also evaluated psychometric methods 
(depression, anxiety, quality of life, general mental health, 
knowledge of individuals about the condition). A previous 
review study reported that providing telerehabilitation to 
caregivers of stroke survivors improved caregiver burden, 
knowledge, competence and mood [24]. Another review 
reported that telerehabilitation improved quality of life 
in individuals with chronic diseases, but did not show an 
advantage over face-to-face interviews in terms of anxi-
ety and depression [25]. The reason for this result may be 
that in individuals with chronic diseases such as diabetes 
and cancer, bad feelings such as long-term depression and 
anxiety may have settled. However, the population in our 
study showed improvements in psychometric outcomes 
with multiform telerehabilitation methods such as adequate 
information and correct exercise after neurosurgical sur-
gery. We recommend multiform telerehabilitation methods 
to improve psychometric outcomes after spinal neurosur-
gery. The studies in the present review that measured the 
feasibility and acceptability of telerehabilitation after spi-
nal neurosurgical surgery showed moderate to high levels 
of acceptability. In addition, the feasibility and acceptabil-
ity of internet-based telerehabilitation methods are also 
demonstrated. However, female gender, decompression 
surgery and age > 65 years were common dropout and/or 

moderate quality on the PEDro scale, feasibility and accept-
ability of telerehabilitation methods, pain and functional 
capacity were among the most commonly used outcome 
measures, telerehabilitation reduced the length of hospi-
tal stay, telerehabilitation was more effective than verbal 
advice, and brochures in terms of function and quality of 
life, high levels of knowledge and low levels of anxiety pro-
vided by telerehabilitation are associated with a reduction in 
disability, the improvement in pain and disability provided 
by telerehabilitation is maintained in the long term, with 
low to moderate evidence for pain and moderate to strong 
evidence for disability.

The majority of the reviewed studies had good scores on 
the PEDro scale [2,8,9,15]. However, only one of the stud-
ies was blinded [2]. This may increase the risk of bias. Future 
studies should use blinding methods to avoid potential bias 
and improve the level of evidence. In addition, four of the 
studies included in the review were randomized controlled tri-
als [2,8,9,15]. We recommend focusing on more randomized 
controlled trials. Pain assessment was one of the most used 
outcome measures. Previous reviews have also addressed the 
effects of telerehabilitation on pain and found parallel results 
with the present review. A review of the effectiveness of 
telerehabilitation for shoulder pain reported a low level of evi-
dence for pain and disability [18]. An overview of systematic 
reviews investigated the effects of telerehabilitation on mus-
culoskeletal pain. Most of the reviewed reviews reported evi-
dence that pain levels improved with telerehabilitation [19]. 
In another review, all interventions and measurement meth-
ods of telerehabilitation in pain management were analyzed 
in detail and the authors reported that telerehabilitation can be 
successfully employed in pain management [20]. According 
to the meta-analysis results of our study, we found that telere-
habilitation after spinal neurosurgery is at a low to moderate 
level of evidence in terms of pain. The reason for this positive 
effect of telerehabilitation on pain may be that a wide range 
of rehabilitation options can be applied in a short time and 
with high compliance due to its easy accessibility and feasibil-
ity. Another reason may be that the post-surgical knowledge 
levels of individuals related to surgery are optimized through 
telerehabilitation and that it is a kind of pain school. Individu-
als who have undergone spinal neurosurgery may not be able 
to make frequent hospital visits after discharge, but telereha-
bilitation can provide patient education and rehabilitation at 
any time by using powerful expression methods.

Another outcome measure used in telerehabilitation stud-
ies after spinal neurosurgery is the level of disability. The 
disability results of the present review and similar previous 
studies are in parallel. A study reviewing telerehabilitation 
methods in chronic neck pain reported that telerehabilitation 
was superior in improving pain and disability. However, it 
was also reported that there was no significant difference 
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exercises and information about returning to work. All 
these advantages of telerehabilitation, such as diversity and 
accessibility, may have contributed to improved outcome 
measures for participants. Telerehabilitation methods are 
as diverse as telerehabilitation interventions. These include 
mobile applications, internet-based software, computer-
generated software, phone calls, various notifications, com-
munication networks, video visual tools, different storage 
devices and ensuring continuity of access to intervention 
protocols. Future studies may use different and more tech-
nological telerehabilitation methods such as instant assess-
ments with sensors, exercise training and information with 
three-dimensional visualizations, and artificial intelligence-
supported applications.

Clinical implications

Telerehabilitation following spinal neurosurgery can be 
considered and implemented as a practical and effective 
alternative to standard rehabilitation. Telerehabilitation may 
improve access to rehabilitation, rehabilitation adherence, 
and long-term improvement, particularly for patients unable 
to attend face-to-face rehabilitation sessions. Telerehabilita-
tion interventions that include structured exercise programs, 
such as patient education and a biopsychosocial approach, 
may offer greater improvements in functional recovery and 
quality of life. Additionally, the ease of continuous moni-
toring and feedback may help optimize postoperative out-
comes. In addition to clinicians, healthcare systems and 
policymakers should consider integrating telerehabilita-
tion into standard postoperative care to reduce the burden 
on healthcare services, shorten hospital stays, and improve 
overall rehabilitation efficiency.

Limitations

Some limitations can be mentioned in our study. First, we 
could not create a homogeneous data pool due to the differ-
ences in the age and gender of the reviewed studies. Second, 
pooling of some parameters could not be performed due to 
heterogeneous data distribution. Third, the number of ran-
domized controlled trials in the relevant field was limited. 
With the increase in the number of studies in the future, stud-
ies in which only randomized controlled trials are reviewed 
and meta-analyzed may yield more significant results.

Conclusions

In conclusion, telerehabilitation methods are effective, 
acceptable, and feasible for individuals after spinal neu-
rosurgery. Among individuals after spinal neurosurgery, 

non-adherence factors for telerehabilitation. Participants 
found telerehabilitation interventions more accessible and 
reliable than the brochure. Finally, participants indicated 
that the psychological content of telerehabilitation inter-
ventions was too high and requested more specific physical 
instructions, more physical therapy exercises and informa-
tion about returning to work. In a previous review assessing 
acceptance and satisfaction with telerehabilitation in stroke 
survivors, participants reported good acceptance, usability 
and satisfaction with telerehabilitation [26]. In the present 
review, we report results in line with previous results in 
terms of feasibility and acceptability. Although some barri-
ers to the use of telerehabilitation have been reported [27], 
its effectiveness and simplicity have been recognized even 
in extreme situations such as pandemics. The applicability, 
acceptability and satisfaction level of telerehabilitation in 
the population undergoing spinal neurosurgery in the pres-
ent review was good, as the mean age of the participants was 
not high. Considering the ever-improving technological lit-
eracy, we report that telerehabilitation methods are feasible 
in this population. In addition, telerehabilitation shortened 
the length of hospital stay after spinal neurosurgery. The 
content of telerehabilitation interventions in the reviewed 
studies; patient, parent, caregiver information, explanation 
of all stages of the surgical procedure, information about 
prescribed medications, information about the stages after 
discharge, continuous accessibility of clinicians, reminder 
notifications, video-assisted information approaches such 
as exercises, feedback to clinicians, muscle strengthening 
exercises, mobility exercises, core stability exercises, bal-
ance coordination exercises, functional activities, cogni-
tive behavioral therapy, anxiety, sleep quality, coping with 
pain, thought stopping, relaxation strategies, activity pac-
ing, interdisciplinary approaches, wound management, 
sexuality, messages, fall prevention training, ergonomics, 
nutrition recommendations, body mechanics principles, 
driving, return to work, positive psychology. A previous 
review focusing on telerehabilitation interventions in chil-
dren with disabilities reported a great diversity in telemoni-
toring interventions [28]. We also report a wide diversity 
of telerehabilitation interventions after spinal neurosurgery. 
Especially interdisciplinary interventions can be effectively 
implemented with telerehabilitation. Approaches based on 
the biopsychosocial model can also be used through telere-
habilitation. In addition, telerehabilitation interventions 
consider the ease with which clinicians and patients can 
communicate with each other and easily access treatment 
programs. The diversity of these interventions that can be 
implemented with telerehabilitation can be advantageous 
for clinicians, researchers and the current population. How-
ever, individuals after spinal neurosurgery wanted more 
emphasis on specific physical guidelines, physical therapy 
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telerehabilitation has low to moderate evidence for improv-
ing pain and moderate to strong evidence for improving dis-
ability. There is a wide range of interventions that can be 
implemented with telerehabilitation. Future studies should 
use various technological telerehabilitation methods in 
order to obtain more practical outcomes.
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