
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 24 (2024): 1004-1018. 

 

1004 
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index. 
Web site: https://dergipark.org.tr/en/pub/igusabder  
Contact: igusabder@gelisim.edu.tr 

 

 

The Effect of Telerehabilitation-Based Structured Exercise Program on 

Posture, Pain, Fine Motor Skill, Hand Reaction, and Handgrip Strength in 

Adults with Video Game-Addiction: A Randomized Controlled Trial* 

 

 

Hikmet UÇGUN**, Kaan Taha ÇEKİÇ***, Özlem AYGÜN****, Doğa Nur ERKEK*****,  

Fetihan METE******, Beyzanur KORKUTATA*******, Onur Barış UKİL********,  

Erdem Can TÜRKCAN********* 

 

 

Abstract 

Aim: Playing video-games is characterized by a sedentary lifestyle and may cause many musculoskeletal 

problems. This study aimed to investigate the effect of telerehabilitation-based structured exercise program 

in adults with video-game addiction. 

Method: Forty-four adults with video-game addiction were included in the study. The participants were 

randomly divided into experimental group (EG, n=22) and control group (CG, n=22). A telerehabilitation-

based structured exercise program was given to EG and a brochure-based exercise program was given to CG. 

Both groups performed the exercises three days a week for 8-weeks. Posture, pain, fine motor skill, hand 

reaction, and handgrip strength were assessed before and after program.  

Results: Both the EG and CG achieved significant improvements in enhancing posture and hand reaction 

and reducing pain (p<0.05). The improvements in hand reaction and pain were higher in the EG (p<0.05). 

The handgrip strength significantly increased only in the EG (p=0.014).  Both the EG and CG failed to 

improve fine motor skill (p>0.05). 

Conclusion: The present findings showed that a structured exercise program was effective in improving 

posture, pain, and hand reaction, but the telerehabilitation-based method was superior to the brochure-
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based method in improving pain and hand reaction. Furthermore, only the telerehabilitation-based exercise 

program was found to be successful in improving handgrip strength. 

Keywords: Telerehabilitation, exercise, technology addiction, posture, pain, reaction time 

Video Oyunu Bağımlılığı Olan Yetişkinlerde Telerehabilitasyon Tabanlı Yapılandırılmış 

Egzersiz Programının Postür, Ağrı, İnce Motor Beceri, El Reaksiyonu ve El Kavrama 

Kuvveti Üzerine Etkisi: Randomize Kontrollü Bir Çalışma 

Öz 

Amaç: Video oyunları oynamak hareketsiz bir yaşam tarzıyla karakterizedir ve birçok kas-iskelet sistemi 

sorununa neden olabilir. Bu çalışma, video oyunu bağımlılığı olan yetişkinlerde telerehabilitasyon tabanlı 

yapılandırılmış egzersiz programının etkisini araştırmayı amaçlamıştır. 

Yöntem: Çalışmaya 44 video oyunu bağımlılığı olan yetişkin dahil edildilmiştir. Katılımcılar rastgele deney 

grubu (DG, n=22) ve kontrol grubu (KG, n=22) olarak ayrıldı. DG'ye telerehabilitasyon tabanlı 

yapılandırılmış bir egzersiz programı ve KG'ye broşür tabanlı bir egzersiz programı verilmiştir. Her iki grup 

da egzersizleri haftada üç gün, 8 hafta boyunca yapmıştır. Postür, ağrı, ince motor becerisi, el reaksiyonu ve 

el kavrama gücü programdan önce ve sonra değerlendirilmiştir. 

Bulgular: Hem DG hem de KG, postür ve el reaksiyonunu iyileştirmede ve ağrıyı azaltmada önemli 

gelişmeler elde etmiştir (p<0.05). El reaksiyonu ve ağrıdaki gelişmeler DG'de daha yüksekti (p<0,05). El 

kavrama gücü yalnızca DG'de önemli ölçüde artmıştır (p=0,014). Hem DG hem de KG ince motor 

becerilerini geliştirmede başarısız olmuştur (p>0,05). 

Sonuç: Mevcut bulgular, yapılandırılmış bir egzersiz programının postürü, ağrıyı ve el reaksiyonunu 

iyileştirmede etkili olduğunu, ancak telerehabilitasyon tabanlı yöntemin ağrıyı ve el reaksiyonunu 

iyileştirmede broşür tabanlı yöntemden üstün olduğunu göstermiştir. Dahası, yalnızca telerehabilitasyon 

tabanlı egzersiz programının el kavrama gücünü iyileştirmede başarılı olduğu bulunmuştur. 

Anahtar Sözcükler: Telerehabilitasyon, egzersiz, teknoloji bağımlılığı, postür, ağrı, reaksiyon zamanı. 

 

Introduction 

Video gaming is a rapidly growing global industry, with nearly 3 billion players 

worldwide, including around 50% of the population in Europe and America1,2. Both the 

11th revision of the International Classification of Diseases and the 5th edition of the 

Diagnostic and Statistical Manual of Mental Disorders recognize gaming disorder, or 

video game addiction (VGA), as a pattern of uncontrolled gaming behavior. Adolescents 

and young adults using games to escape stress are particularly vulnerable to VGA, which 

can lead to physical and psychological health issues3,4. 

Video games are a screen-based activity, similar to watching TV or working at the 

computer, and such activities are characterized by long, continuous sitting times and 

physical inactivity. Such sedentary behavior is a well-known risk factor for morbidity, 

mortality, and non-communicable diseases5. In addition to prolonged sitting posture, 

playing video games requires fine motor skills, including repetitive movements of the 

arms, wrists, hands and fingers to maintain control of the game6. Physical inactivity, 

repetitive movements, long-term sitting and unilateral movements while sitting can lead 

to musculoskeletal disorders, especially in the upper limbs, trunk and neck7. It has also 

been shown that VGA may cause musculoskeletal and posture problems as well as 

emotional disturbances that impair reaction time8. 

Home exercise programs, including stretching, strengthening, and endurance exercises, 

have been reported to be effective in reducing neck pain and disability and improving 

functionality. It is also known that supervision contributes to improving adherence to 
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the exercise program and that telerehabilitation can be an effective tool9,10. There are 

studies showing that telerehabilitation-based exercise programs reduce neck pain and 

improve function in musculoskeletal problems11. While studies on VGA mostly focus on 

investigating the effects of approaches such as behavioral therapy on addiction12, a 

limited number of studies analyze the results of aerobic exercise or recreational activity 

programs in individuals with video game addiction13,14. Although it is reported in current 

reviews that gaming addiction is increasing and the effects of different therapeutic 

interventions should be studied12,15, to the best of our knowledge, no study has 

investigated the effects of a telerehabilitation-based exercise program on adults addicted 

to video games. Given the prevalence of musculoskeletal issues commonly observed in 

adults with video-game addiction, it is anticipated that a structured exercise program 

emphasizing fundamental strengthening and stretching exercises may have a positive 

impact on outcome measures related to posture, pain, and dexterity11-14. 

We hypothesized that a structured exercise program delivered through telerehabilitation 

may result in greater improvements in posture, neck pain, fine motor skills, hand 

reaction, and handgrip strength compared to a home-based exercise program 

administered through a brochure in adults with video-game addiction. Therefore, the 

aim of this study was to examine the effects of a telerehabilitation-based structured 

exercise program on posture, neck pain, fine motor skill, hand reaction, and handgrip 

strength in adults with video-game addiction. 

Material and Methods 

Study design and participants 

This was a prospective, single-blinded, randomized controlled study conducted between 

February and October 2023. The study was announced on the social media accounts of 

the authors, and letters of application were received from social media. Inclusion criteria 

were being between 18 and 40 years old, who scored ≥30 on the Game Addiction 

Inventory for Adults (GAIA), having high-speed internet, a camera, and a microphone, 

and volunteering to participate in the study. Exclusion criteria were having a 

neurological/orthopedic condition that would prevent exercise, having a cognitive 

impairment, and having a vision or hearing loss. The diagnosis of video game addiction 

employed in this study does not constitute a formal medical diagnosis but is instead 

defined as a pattern of uncontrolled gaming behavior. Individuals who achieved a GAIA 

score of 30 or higher were classified as exhibiting video game addiction. A total of 98 

adults who play video games regularly were screened, of whom 60 adults with video-

game addiction according to GAIA score were assessed for eligibility. Sixteen of them 

were excluded, and 44 volunteers were included in the study (Figure 1). 
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Figure 1. Flow chart of the study 

 

 

The participants were randomly assigned to either the experimental group (n=22) or the 

control group (n=22). This randomization was carried out using a computer-based 

random number table by an author who was not involved in the assessments or exercise 

programs of the participants. A computer-based randomization program (random.org) 

randomly divided numbers from 1 to 44 into two columns. The numbers in the first 

column represented the participants in the experimental group, and the numbers in the 

second column represented those in the control group. Each number from 1 to 44 was 

placed in opaque and identical envelopes, which were then sealed. Each participant was 

asked to choose one of the envelopes, and their group assignment was determined based 

on the number in the envelope they selected. 

The study received approval from the Biruni University Ethics Board (approval number: 

2015-KAEK-76-23-05, approval date:08.03.2023), and the study was registered to the 

ClinicalTrials.gov website (registration number: NCT06079489). It was conducted in 

accordance with the ethical principles for human research as outlined by the Declaration 

of Helsinki, and written informed consent was obtained from all participants. 

Outcome Measures 

All assessments were conducted face-to-face by the physiotherapists participating in the 

study in the Department of Physiotherapy and Rehabilitation, Faculty of Health 

Sciences, Biruni University. The physical activity (PA) levels of the participants were 
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assessed with the short form of the International Physical Activity Questionnaire 

(IPAQ)16 included in the demographic and clinical information form. The PA levels were 

classified as follows: low (<600 MET-min/week), moderate (600-3000 MET-

min/week), and high (>3000 MET-min/week). 

Video Game-Addiction Assessment: Video-game addiction was assessed using the 

GAIA. The scale was developed to determine the game addiction of adults over the age of 

18 and consists of 31 questions on a five-point Likert scale. It is scored between 0 and 4 

as "(0) strongly disagree and (4) strongly agree" and the highest score that can be 

obtained from the scale is 124. Participants with a score of 30 and above are considered 

to be video-game addicted17. 

Postural Assessment: Posture assessment was performed in 2 directions, anterior-

posterior and lateral, with the PostureZone v.1.6 (©BodyZone LLC, 2017)18, a postural 

assessment software, using the photography analysis of the participants, which proved 

to be highly reliable19,20. The angles of deviations from the standard static posture were 

recorded with measurements made from 5 points of anterior-posterior analysis including 

head, trunk, and pelvis (right and left) and from 3 points of lateral analysis including 

head, trunk, and pelvis. 

Pain Assessment: The intensity of neck pain was rated subjectively on a 10-cm visual 

analog scale (VAS), where 0-cm indicated “no pain” and 10-cm indicated “worst possible 

pain”21. 

Fine Motor Skill Assessment: Fine motor skill assessment of the patients showing 

hand and finger dexterity was performed with 9-Hole Peg Test (9HPT)22. The patients 

were asked to randomly place nine wooden pins on a 9-hole wooden block as fast as 

possible and then remove the pins one by one from the wooden block and place them in 

the storage section. The elapsed time was measured with a stopwatch and recorded in 

seconds.  

Hand Reaction Assessment: Nelson Hand Reaction Test (NHRT) was performed by 

asking the participant, seated in a forearm-supported chair, while looking at a black dot 

in the center of a ruler, after the command "Ready", the ruler was released at a random 

moment and grab the ruler as soon as possible23. Twenty repetitions were performed, the 

5 highest and lowest results were subtracted and the average of the remaining 10 

measurements was recorded and he reaction time was calculated in seconds24. 

Handgrip Strength Assessment: To assess the handgrip strength a hand-held 

hydraulic JAMAR dynamometer (Model 5030 J1, Bolingbrook, IL, USA) was used. The 

measurement was made in the standing position with the upper limb straight at the 

elbow joint25. The best result obtained from 3 repetitions was selected for analysis. The 

results were recorded as kilograms (kg)26.  

Interventions 

The control group received a brochure-based exercise program 3 days a week for 8 weeks. 

The brochure-based exercise program consisted of upper and lower extremity, neck and 

back stretching exercises27 and calisthenic exercises for large muscle groups28, which are 

recommended for healthy adults and can be easily performed at home. Each exercise 

session consisted of 10 minutes of warm-up-cool-down and 40 minutes of specific 
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exercises. Correct sitting and standing positions and ergonomic materials were also 

explained in detail in the brochure. The participants were instructed to keep a diary for 

home sessions to improve adherence to brochure-based exercise program, and it was 

controlled at the end of the 8 weeks. 

The experimental group received a telerehabilitation-based structured exercise program 

via synchronous video conferences with supervision of a physiotherapist 3 days a week 

for 8 weeks. Each exercise session consisted of 10 minutes of warm-up-cool-down and 

40 minutes of specific exercises. Exercises were selected from the upper and lower 

extremities, neck and back stretching exercises27 and calisthenic exercises for large 

muscle groups28 which are recommended for healthy adults, and progressed by changing 

the frequency, duration, and variety within the program. Correct sitting and standing 

positions and ergonomic materials were also explained in detail at the first session and, 

if necessary, reminded in other sessions. Flexible session schedules were applied to 

ensure that participants attended all sessions and did not skip sessions as much as 

possible. Adherence (%) of both groups was defined as the ratio of the completed sessions 

to total sessions, which was calculated as “(completed sessions)/(total sessions) 

multiplied by 100.” 

Statistical analysis and sample size 

Statistical analysis was performed using IBM SPSS v.26 (SPSS Inc.). The normality of 

the data distribution was assessed using the Shapiro–Wilk test. Categorical variables 

were compared between groups using the χ2 test. For within-group comparisons, either 

the Paired Sample T-test or the Wilcoxon test was employed. For between-group 

comparisons, the Independent Samples T-test or the Mann-Whitney U test was used, 

depending on the distribution characteristics of the data. Cohen’s d effect sizes were 

calculated for differences between groups. Results were deemed significant with p-values 

< 0.05. 

The G*Power 3.1 (Universitaet Dusseldorf, Germany) software was used for the sample 

size calculation29. Based on the results of a study in the literature30, we estimated a 

sample size of 20 adults for each group. The sample size calculation was made at 95% 

power and a two‐tailed ɑ level of 0.05 with the 1.176 effect size based on a comparison of 

the changes in the neck pain VAS values between the groups. Participants were included 

in the study by calculating the 10% increase in sample size adjusting for the drop-out 

rate. 

Results 

A total of 44 participants were randomized and divided into two groups: experimental 

group (n=22; 24.32±5.24 years) and control group (n=22; 24.91±7.54 years). 

Demographics and clinical characteristics of participants are shown in Table 1. Both 

groups' weekly video game play time and GAIA scores were similar. Adherence (%) to 

exercise program was 96.2±20.3 in experimental group and 94.4±13.1 in control group, 

with no between-group difference (p=0.782). 
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Table 1. The demographic and clinical characteristics of the participants. 

 Experimental Group 

(n=22) 

Control Group 

(n=22) 
p value 

Age (years) 24.32±5.24 24.91±7.54 0.595 

Gender  

   Female 

   Male 

 

10 (45.5%) 

12 (54.4%) 

 

10 (45.5%) 

12 (54.4%) 

 

1.000 

Body composition    

   Weight (kg) 70.64±11.93 72.23±13.28 0.724 

   Height (cm) 171.77±8.37 174.59±9.28 0.264 

   Body mass index (kg/m2) 23.90±3.68 23.21±3.68 0.392 

Smokers    

   Yes 13 (59.1%) 19 (86.4%) 
0.088 

   No 9 (40.9%) 3 (13.6%) 

Occupation    

   Student 15 (68.2%) 14 (63.6%) 

0.596    Employee 7 (31.8%) 7 (31.8%) 

   Non-employee 0 1 (4.5%) 

Physical Activity Level    

   High 1 (4.5%) 0 

0.607    Moderate 20 (91%) 19 (86.4%) 

   Low 1 (4.5%) 3 (13.6%) 

Weekly Video Game Play 

Time (hours) 
16.14±11.39 21.50±16.57 0.280 

GAIA Score 62.05±21.34 71.64±15.93 0.082 

Data are presented as mean ± standard deviation or n (%). 

Abbreviations: cm: centimeter; GAIA: Game Addiction Inventory for Adults; kg: 

kilogram. 

The comparison of the baseline values in postural assessment, pain assessment, fine 

motor skill assessment, hand reaction assessment, and handgrip strength assessment 

between experimental and control groups are presented in Table 2. There was no 

significant difference between the baseline values of the groups (p>0.05). 
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Table 2. Comparison of the baseline values in the assessment of posture, pain, fine 

motor skill, hand reaction, and handgrip strength between experimental and control 

groups. 

 Experimental 

Group 

(n=22) 

Control Group 

(n=22) 

 

p 

 

95% CI 

 Baseline Baseline   

Postural Assessment     

Anterior-Posterior Analysis 

      Head (°) 

      Trunk (Right) (°) 

      Trunk (Left) (°) 

      Pelvis (Right) (°) 

      Pelvis (Left) (°) 

   Lateral Analysis 

      Head (°) 

      Trunk (°) 

      Pelvis (°) 

1.01±1.01 

7.55±2.32 

8.69±1.42 

9.26±2.67 

9.64±2.21 

 

1.56±1.22 

2.09±1.41 

1.41±1.02 

0.89±0.59 

7.87±1.85 

8.42±1.71 

9.48±2.32 

9.97±2.28 

 

1.29±0.83 

2.65±1.65 

1.45±1.34 

0.832 

0.605 

0.622 

0.769 

0.907 

 

0.681 

0.213 

0.823 

-0.38 - 0.67 

-1.59 - 0.96 

-0.68 - 1.23 

-1.74 - 1.30 

-1.35 - 1.38 

 

-0.36 - 0.91 

-1.49 - 0.38 

-0.76 - 0.69 

Pain Assessment 

   VAS (0-10) 5.27±1.77 4.59±2.48 0.399 -0.63 - 1.99 

Fine Motor Skill Assessment 

   9-Hole Peg Test (s) 15.36±2.15 15.50±2.36 0.981 -1.51 - 1.24 

Hand Reaction Assessment 

   Nelson Hand Reaction Test (s) 14.02±2.96 14.86±2.70 0.565 -1.78 - 2.30 

Handgrip Strength Assessment 

   Jamar Handgrip Strength (kg) 35.38±15.77 38.22±20.54 0.842 -14.00 - 8.32 

Data are presented as mean±SD. 

Abbreviations: °: degree; CI: confidence interval; kg: kilograms; s: second; VAS: 

Visual Analogue Scale. 

The comparison of in-group and inter-group changes in in the assessment of posture, 

pain, fine motor skill, hand reaction, and handgrip strength between experimental and 

control groups are given in Table 3. No significant improvement was achieved in post-

treatment scores of fine motor skill assessment in any group (p>0.05). A significant 

difference was found in the post-treatment values of anterior-posterior trunk and pelvis 

scores and lateral trunk score in both the experimental and control groups after 

compared to the pre-treatment values (p<0.05). However, the changes on postural 

problems of both two groups were not superior to each other.  

A significant improvement was detected in assessment scores of pain and hand reaction 

in both groups. However, the improvement in pain and hand reaction were significantly 

higher in the experimental group compared to the control group, having a medium effect 

size for the difference (p=0.044; dcohen=-0.72; p=0.022; dcohen=-0.49, respectively). The 
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handgrip strength increased significantly only in the experimental group (p=0.014) and 

was significantly higher with a medium effect size compared to the change in the control 

group (p=0.037; dcohen=-0.36). 

Table 3. Comparison of in-group and inter-group changes in in the assessment of 

posture, pain, fine motor skill, hand reaction, and handgrip strength between 

experimental and control groups 

 

 Experimental Group (n=22) Control Group (n=22) 

Inter-

group 

Change 

(Δ) 

 

Effect 

Size 

Pre-

treatment 

Post-

treatment 

In-group 

Change (Δ) 
p 

Pre-

treatment 

Post-

treatment 

In-group 

Change 

(Δ) 

p p 
Cohen's 

d 

Postural Assessment 

AP Analysis 

Head (°) 1.01±1.01 1.05±1.04 0.03±0.22 0.528 0.89±0.59 0.86±0.66 -0.02±0.27 0.518 0.481 0.08 

Trunk 

(Right)(°) 
7.55±2.32 5.59±2.52 -1.96±2.10 <0.001 7.87±1.85 6.44±1.98 -1.43±0.67 <0.001 0.459 -0.24 

Trunk 

(Left) (°) 
8.69±1.42 7.43±1.40 -1.26±0.83 <0.001 8.42±1.71 6.82±2.08 -1.59±1.82 <0.001 0.972 0.21 

Pelvis 

(Right)(°) 
9.26±2.67 8.39±3.00 -0.86±2.57 <0.001 9.48±2.32 8.78±2.88 -0.70±2.13 0.020 0.471 -0.06 

Pelvis 

(Left) (°) 
9.64±2.21 9.38±2.13 -0.26±0.39 0.007 9.97±2.28 9.36±2.41 -0.26±0.45 0.002 0.501 0.15 

Lateral Analysis 

Head (°) 1.56±1.22 1.69±1.23 0.12±0.83 0.861 1.29±0.83 1.20±0.74 -0.08±0.35 0.431 0.785 0.20 

Trunk (°) 2.09±1.41 1.09±0.92 -1.00±0.59 <0.001 2.65±1.65 1.64±1.34 -1.00±0.64 <0.001 0.760 0.01 

Pelvis (°) 1.41±1.02 1.46±0.85 0.05±0.31 0.240 1.45±1.34 1.48±1.23 0.02±0.26 0.553 0.619 0.01 

Pain Assessment 

VAS  

(0-10) 
5.27±1.77 1.64±1.17 -3.83±1.70 <0.001 4.59±2.48 2.55±2.40 -3.00±1.96 <0.001 0.044 -0.72 

Fine Motor Skill Assessment 

9-Hole 

Peg Test 

(s) 

15.36±2.15 15.20±2.19 -0.15±1.73 0.485 15.50±2.36 15.49±1.76 -0.00±1.68 0.733 0.742 -0.06 

Hand Reaction Assessment 

Nelson 

Hand 

Reaction 

Test (s) 

14.02±2.96 12.07±2.99 -1.47±0.30 0.001 14.86±2.70 13.77±3.70 -0.90±0.95 0.041 0.022 -0.49 

Handgrip Strength Assessment 

Jamar 

Handgrip 

Strength 

(kg) 

35.38±15.77 36.91±16.21 1.52±2.62 0.014 38.22±20.54 38.60±20.45 0.38±1.96 0.289 0.037 0.36 

Data are presented as mean±SD. 

Abbreviations: °: degree; AP: anterior-posterior; kg: kilograms; s: second; VAS: 

Visual Analogue Scale. 

 

Discussion 

The present study showed that both the experimental group who received the 

telerehabilitation-based structured exercise program and the control group who received 

the brochure-based exercise program achieved significant improvements in enhancing 

posture and hand reaction and reducing pain. The improvements in hand reaction and 

pain were higher in the experimental group compared to the control group. Moreover, 
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only the experimental group showed significant improvement in handgrip strength, 

whereas both the experimental and control groups failed to improve fine motor skill. 

It has been shown that poor neck, spine, and pelvis posture are frequently seen in 

individuals with VGA, smartphone users, and esports players4,31. However, the number 

of studies investigating the effect of exercise-based approaches on posture problems in 

individuals with VGA is limited. Several systematic reviews have revealed that exercise 

applications are effective in improving postural problems in both healthy individuals and 

smartphone users32,33. Harman et al. showed that a structured home-based exercise 

program including stretching and strengthening exercises was effective in improving 

postural disorders in the neck and trunk34. Similarly, Proskura et al. reported that an 

individualized exercise program was effective in improving posture in individuals with 

lumbar and pelvic disorders who were working in a seated position35. The authors 

conclude that, considering the relationship between postural problems and prolonged 

sitting in poor posture, weakened and shortened muscles play a primary role in the 

emerging of these problems. Our findings showing that a structured exercise program 

including specific stretching and strengthening exercises was effective in the 

improvement of posture are consistent with the literature. The fact that the 

telerehabilitation-based approach did not provide an additional benefit may be 

associated with the high and similar adherence to the exercise program of both groups. 

The complaint of neck pain is common among individuals who play video games for a 

long time, with a reported incidence of approximately 35% to 42%36. Considering that 

chronic musculoskeletal pain with a VAS value between 3.5 and 7.4 is defined as 

moderate pain37, the fact that the baseline VAS value of the participants included in our 

study was approximately 5 confirms that neck pain is a major problem in adults with 

video-game addiction. In recent studies in which telerehabilitation-based structured 

exercise programs were given to individuals with chronic neck pain, significant 

improvement in neck pain was obtained, but the telerehabilitation was not found to be 

superior to other unsupervised methods38,39. On the other hand, in another two 

randomized controlled studies investigating the effect of telerehabilitation-based 

exercise program in office workers and adults with chronic neck pain, telerehabilitation 

was found to be effective in reducing neck pain and superior to other home-based 

interventions40,41. Among these studies that are methodologically similar to each other 

and to our study, it is seen that telerehabilitation is superior to other home-based 

programs in those that include correct posture and ergonomics recommendations. In 

this study, reminding the participants in the experimental group of the importance and 

implementation of relevant recommendations in the sessions they needed may have 

played a role in the telerehabilitation-based structured exercise program having further 

improvement, especially in relieving neck pain related to poor posture. 

Video game players need to react as quickly and accurately as possible to different visual 

and auditory stimuli. An incorrect or delayed reaction can lead to the player's defeat 

within a few seconds. Therefore, it is essential for players to have improved fine motor 

skills and reaction times so that they can perform better42,43. In a recent study, it was 

revealed that reaction time was prolonged in adolescents who played video games for a 

long time, and regular physical activity was effective in reducing reaction time44. 
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Likewise, a current review reported that various exercise programs were effective in 

improving performance parameters, including reaction time, in e-sports players and that 

performing the exercises with high motivation and participation played a key role45. 

Similarly, a structured exercise program was found to be effective in improving hand 

reaction, and telerehabilitation, which increased motivation and participation, was 

shown to provide further enhancement in the present study.  

Borecki et al. reported that computer games have a positive effect on psychomotor 

function and are effective in the improvement of fine motor skills and movement 

coordination in adults who play computer games for a long-time6. The effect of different 

types of exercise on fine motor skill has been investigated in a limited number of studies 

and is still inconclusive46. Exercise programs involving stretching and strengthening 

mostly have positive effects on grip strength, while specific exercises, including task-

oriented activities to improve cognitive function and motor coordination, are needed to 

improve fine motor skills46,47. The lack of any improvement in fine motor skills in both 

groups in our study may be attributed to both exercise programs that did not include any 

hand-dexterity-specific activity and the participants with developed motor skills. 

To improve handgrip strength, it is essential that individuals perform upper limb 

strengthening exercises repetitively. The ability of intense, repetitive, and task-

orientated exercises to increase grip strength is based on the principles of 

neuroplasticity48. Consistent with the studies showing that telerehabilitation is more 

effective than home-based and paper-based applications49-51, handgrip strength 

improved only in the experimental group in the present study. Digital delivery of exercise 

programs may lead to greater improvement compared to home-based practices as it 

facilitates access, ensures continuity, increases participation and motivation48,52. 

Additionally, the supervised nature of the telerehabilitation sessions may have facilitated 

explaining, observing, guiding, and correcting movements through lively dialogues. 

Given that studies investigating the effect of exercise in adults with video game addiction 

are limited, the lack of a third group that was not given any exercise program is a 

limitation of the present study. Another limitation is that this study did not include long-

term follow-up, which would be important to investigate in future studies. 

Conclusion 

To our knowledge, this is the first study to examine the impact of a telerehabilitation-

based structured exercise program on adults with video-game addiction. The present 

findings showed that a structured exercise program was effective in improving posture, 

pain and hand reaction, but the telerehabilitation-based method was superior to the 

brochure-based method in improving pain and hand reaction. Furthermore, only the 

telerehabilitation-based exercise program was found to be successful in improving 

handgrip strength. Future studies may focus on comprehensive assessment of 

individuals with VGA and longer-term follow-up. 
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