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Abstract

Background: Carpal Tunnel Syndrome (CTS) is commonly reported in adults; however, symptoms suggestive of CTS are
increasingly observed among adolescents. Repetitive wrist movements related to academic activities and prolonged smartphone use
may contribute to wrist-hand complaints in this population. Despite this, information regarding wrist—-hand disability among
adolescents remains limited, particularly in primary healthcare settings.

Objective: This study aimed to describe the demographic characteristics and the level of wrist-hand disability among adolescents
presenting with symptoms suggestive of Carpal Tunnel Syndrome.

Methods: This observational study used a descriptive cross-sectional design. Participants were adolescents with wrist or hand
complaints suggestive of median nerve compression and were recruited using purposive sampling in the working area of
Wonopringgo Primary Health Center. Clinical screening using Tinel’s sign and the Phalen test was performed. Wrist—hand disability
was assessed using the Wrist Hand Disability Index (WHDI). Data were analyzed descriptively using means, standard deviations,
frequencies, and percentages.

Results: A total of 62 adolescents participated. Most respondents were aged 10-14 years (53.5%), followed by 15—-17 years (27.4%)
and 18-24 years (19.4%). Female participants accounted for 66.1%. The mean WHDI score was 2.39 + 0.947. Based on WHDI
categories, 21.0% reported no disability, 30.6% mild disability, 37.1% moderate disability, and 11.3% severe disability.

Conclusion: Adolescents with symptoms suggestive of CTS were predominantly early adolescents and female. Moderate wrist—
hand disability was most common, highlighting the importance of early screening and preventive physiotherapy interventions.
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Introduction

Carpal Tunnel Syndrome (CTS) is the most common entrapment neuropathy of the upper extremity and occurs due to
compression of the median nerve as it passes through the carpal tunnel in the wrist. This condition is characterized by symptoms
such as numbness, tingling, pain, and weakness in the hand, particularly in the distribution of the median nerve. CTS has traditionally
been associated with adult populations, especially individuals performing repetitive hand movements or occupational activities
involving prolonged wrist positioning."

Epidemiological studies indicate that CTS affects approximately 3—6% of the general adult population and is considered one
of the most common peripheral nerve disorders affecting the upper extremity. The condition can significantly impair hand function,
reduce grip strength, and interfere with daily activities. As a result, CTS has been extensively studied in adult populations, particularly
among workers exposed to repetitive biomechanical stress such as industrial workers, office employees, and manual laborer."2

Although CTS is typically associated with adults, recent reports suggest that symptoms resembling CTS are increasingly
observed among adolescents. This emerging pattern may reflect changes in lifestyle and activity patterns in younger populations.
Adolescents today are exposed to prolonged academic activities and frequent use of digital devices, which often involve repetitive
wrist movements and sustained hand postures. These behavioral patterns may increase mechanical stress within the carpal tunnel
and potentially contribute to symptoms related to median nerve compression.3*

The increasing use of smartphones and other handheld digital devices has introduced new patterns of repetitive hand activity
among adolescents. Activities such as texting, scrolling, gaming, and typing require repetitive thumb movements combined with
prolonged wrist flexion or extension. From a biomechanical perspective, repetitive wrist motion may increase intracarpal pressure
and reduce the available space for the median nerve within the carpal tunnel. Increased intracarpal pressure can impair
microcirculation of the nerve and potentially lead to neural irritation or compression over time.%6

In addition to behavioral factors, anatomical variations may also influence susceptibility to CTS symptoms. Structural
variations within the carpal tunnel, such as persistent median arteries, anomalous muscles, or bifid median nerves, have been
reported in some individuals and may predispose them to nerve compression. These anatomical conditions may reduce the available
space in the carpal tunnel, thereby increasing the likelihood of median nerve irritation even during relatively low levels of repetitive
activity.*”

Demographic characteristics may also play a role in the occurrence of CTS symptoms. Several studies have reported that
females are more likely to experience CTS compared with males. This difference is often attributed to anatomical variations, including
smaller carpal tunnel dimensions and differences in connective tissue properties. Hormonal influences have also been suggested as
contributing factors. Although these mechanisms have been mainly documented in adult populations, similar anatomical
predispositions may influence the occurrence of wrist complaints among adolescents.®°
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The functional consequences of CTS extend beyond sensory disturbances. Median nerve compression can impair hand
function, resulting in difficulties with gripping, pinching, and performing fine motor tasks. Wrist—-hand disability may affect daily
activities such as writing, typing, holding objects, or manipulating small items. In adolescents, these functional impairments may
interfere with school-related activities and academic performance. Therefore, identifying early signs of wrist—-hand disability is
important for preventing long-term functional limitations. %"

Clinical screening tests such as Tinel's sign and the Phalen test are commonly used in clinical practice to identify symptoms
suggestive of median nerve compression. Although these tests are not definitive diagnostic tools, they provide a practical and non-
invasive method for identifying individuals who may be experiencing CTS-related symptoms in primary healthcare settings. Early
identification of wrist complaints may allow for preventive interventions, including ergonomic education, activity modification, and
physiotherapy management aimed at reducing mechanical stress on the wrist.

Despite increasing awareness of musculoskeletal complaints among adolescents, research specifically examining wrist—
hand disability associated with CTS-related symptoms in this population remains limited. Most existing studies focus on adult
populations or occupational groups, while evidence regarding adolescents in community healthcare settings is still scarce.
Furthermore, limited information is available regarding the demographic characteristics of adolescents presenting with wrist
complaints and the extent to which these complaints affect functional hand activities.

Understanding the characteristics and functional impact of wrist complaints among adolescents is important for several
reasons. First, it may help healthcare providers identify early indicators of potential nerve compression disorders in younger
populations. Second, it may contribute to the development of preventive strategies addressing musculoskeletal risks associated with
repetitive hand activities and prolonged digital device use. Third, it may provide evidence supporting the role of physiotherapy in
preventing functional impairment of the upper extremity among adolescents. Therefore, this study aimed to describe the demographic
characteristics of adolescents presenting with wrist complaints and to evaluate the level of wrist—hand disability associated with
symptoms suggestive of Carpal Tunnel Syndrome in the working area of Wonopringgo Primary Health Center.

Methods

This study employed an observational quantitative design using a descriptive cross-sectional approach. The cross-sectional
design was selected to describe the demographic characteristics of adolescents presenting with wrist complaints and to assess the
level of wrist—hand disability associated with symptoms suggestive of Carpal Tunnel Syndrome (CTS) at a single point in time. The
study was conducted in the working area of Wonopringgo Primary Health Center (Puskesmas Wonopringgo), Indonesia, a primary
healthcare facility that provides outpatient services to community members including adolescents presenting with musculoskeletal
complaints related to school activities, repetitive hand movements, or prolonged digital device use. Data collection was conducted
during the study period when eligible adolescents presenting with wrist or hand complaints were identified and invited to participate
in the research.

The study population consisted of adolescents presenting with wrist or hand complaints suggestive of median nerve
compression. Participants were recruited using purposive sampling to select individuals who met predefined eligibility criteria relevant
to the objectives of the study. The inclusion criteria were adolescents experiencing wrist or hand complaints such as pain, numbness,
or tingling sensations, the presence of symptoms consistent with sensory disturbances in the distribution of the median nerve, and
willingness to participate in the study and complete the assessment procedures. Participants were excluded if they had a history of
wrist trauma or fracture that could affect hand function, congenital anatomical abnormalities involving the wrist or hand, or systemic
diseases such as inflammatory arthritis or neurological disorders that might influence hand function. In cross-sectional descriptive
studies, sample size is often determined based on the availability of eligible participants during the study period. In this study, all
adolescents presenting with wrist complaints who met the eligibility criteria during the data collection period were included. A total of
62 participants were considered sufficient to provide preliminary descriptive information regarding wrist-hand disability among
adolescents in the study setting.

The variables examined in this study consisted of demographic characteristics and wrist—hand functional disability. The
independent variables included age, sex, and body mass index (BMI), while the dependent variable was the level of wrist—-hand
disability measured using a standardized questionnaire instrument. In this study, symptoms suggestive of Carpal Tunnel Syndrome
were operationally defined as wrist or hand complaints accompanied by sensory symptoms in the distribution of the median nerve
and supported by positive results on at least one clinical screening test, namely the Phalen test or Tinel's sign. These clinical
screening tests were used as preliminary indicators of possible median nerve compression in primary healthcare settings.

Data collection was conducted through a structured process involving questionnaire assessment and basic clinical
screening. Participants were first provided with an explanation regarding the objectives and procedures of the study. Adolescents
who agreed to participate were asked to complete a self-administered questionnaire collecting demographic information including
age, sex, and body mass index. Following questionnaire completion, participants underwent a simple clinical screening examination
to identify symptoms consistent with median nerve compression. Tinel’s sign was assessed by gently tapping over the median nerve
at the level of the carpal tunnel on the volar aspect of the wrist. The test was considered positive when the participant reported tingling
or paresthesia radiating along the distribution of the median nerve in the hand. The Phalen test was performed by instructing
participants to maintain maximal wrist flexion by pressing the dorsal surfaces of both hands together for approximately 60 seconds.
The test was considered positive if the maneuver reproduced symptoms such as numbness, tingling, or discomfort in the median
nerve distribution. Participants who demonstrated symptoms suggestive of CTS during clinical screening proceeded to complete the
wrist—hand disability assessment questionnaire.

The level of wrist—hand disability was assessed using the Wrist Hand Disability Index (WHDI), a self-reported questionnaire
designed to evaluate functional limitations related to wrist and hand conditions. The instrument assesses perceived difficulties during
daily activities involving wrist and hand movements and classifies disability into four levels: no complaints, mild complaints, moderate
complaints, and severe complaints. Participants were asked to rate their perceived level of difficulty or discomfort during activities
involving the wrist and hand, with higher WHDI scores indicating greater levels of functional impairment. Previous studies have
reported that the WHDI demonstrates acceptable psychometric properties for evaluating functional limitations in individuals with wrist
and hand disorders. The instrument has shown good internal consistency and reliability for assessing patient-reported wrist-hand
disability in clinical and research settings. Body Mass Index (BMI) was used as an indicator of participants’ nutritional status. BMI
values were categorized according to commonly used classifications for adolescents, including underweight, normal weight, and
overweight. The BMI data were analyzed descriptively and presented as mean values, standard deviations, and categorical
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distributions. Body Mass Index (BMI) was used as an indicator of participants’ nutritional status and was calculated as body weight
in kilograms divided by the square of height in meters (kg/m?).

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) software. Descriptive statistical analysis
was performed to summarize participant characteristics and wrist—hand disability levels. Continuous variables were presented as
means and standard deviations, whereas categorical variables were reported as frequencies and percentages. In addition,
exploratory bivariate analysis using the chi-square test was performed to examine potential associations between demographic
characteristics and wrist—hand disability levels. Statistical significance was determined at a confidence level of 95% (a = 0.05). This
study primarily aimed to provide a descriptive overview of wrist—hand disability among adolescents; therefore, the analysis focused
mainly on descriptive statistics.

Results

A total of 62 adolescents participated in this study. The analysis focused on describing the demographic characteristics of
participants and the level of wrist-hand disability among adolescents presenting with symptoms suggestive of Carpal Tunnel
Syndrome. The characteristics examined included age distribution, sex, body mass index (BMI), and wrist—hand disability scores
measured using the Wrist Hand Disability Index (WHDI).

The distribution of participants according to age groups is presented in Table 1. The largest proportion of participants
belonged to the 10-14 years age group (53.5%), followed by adolescents aged 15-17 years (27.4%) and those aged 18—-24 years
(19.4%). These findings indicate that wrist and hand complaints were most commonly reported among early adolescents in the study
population. Participant recruitment and selection procedures are illustrated in Figure 1.

Population of
adolescents visiting
Wonopringgo Primary
Health Center

Adolescents screened for
wrist or hand complaints

Adolescents meeting
inclusion criteria
(n=62)

Participants included in
final analysis
(n=62)

Figure 1. Participant Recruitment Flow Diagram

Table 1. Distribution of Participants by Age Group

Age Group n %

10-14 years 33 535

15-17 years 17 27.4

18-24 years 12 194

Total 62 100

The distribution of participants by sex is presented in Table 2. Female participants accounted for the majority of respondents,

representing 66.1% of the sample, while male participants accounted for 33.9%.

Table 2. Distribution of Participants by Sex

Sex n %

Male 21 339

Female 41 66.1

Total 62 100

Descriptive statistics for Body Mass Index (BMI) are presented in Table 3. The distribution of participants according to BMI

categories is presented in Table 3. When categorized according to nutritional status, 45.2% of participants were classified as
underweight and 45.2% as having normal body weight, while a smaller proportion (9.7%) were categorized as overweight.
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Table 3. Body Mass Index Distribution

Variable Value
Standard Deviation 0.665
Minimum 1
Maximum 3

BMI Category n %
Underweight 28 452
Normal 28 452
Overweight 6 97
Total 62 100

The level of wrist—hand disability was assessed using the Wrist Hand Disability Index (WHDI), and the results are presented
in Table 4. The mean WHDI score was 2.39 + 0.947, with scores ranging from 1 to 4.

Table 4. Wrist Hand Disability Index Scores

Variable Value
Mean 2.39
Standard Deviation 0.947
Minimum 1
Maximum 4
WHDI Category n %
No complaints 13 21.0
Mild complaints 19 30.6
Moderate complaints 23 37.1
Severe complaints 7 11.3
Total 62 100

Based on WHDI classification, the largest proportion of participants experienced moderate wrist—hand disability (37.1%),
followed by mild disability (30.6%), no disability (21.0%), and severe disability (11.3%). These findings indicate that most adolescents
presenting with wrist complaints experienced some degree of functional limitation in wrist and hand activities.

Overall, the descriptive analysis demonstrates that adolescents presenting with wrist complaints in this study were
predominantly early adolescents and female. In addition, moderate levels of wrist—hand disability were the most frequently observed
condition among participants.

Discussion

This study aimed to describe the demographic characteristics of adolescents presenting with wrist complaints and to
evaluate the level of wrist—hand disability associated with symptoms suggestive of Carpal Tunnel Syndrome (CTS). The findings
indicate that wrist complaints suggestive of CTS symptoms were observed among adolescents, with the majority of participants
belonging to the early adolescent age group and female sex. In addition, moderate levels of wrist—hand disability were the most
commonly reported condition among participants.

One of the notable findings of this study is the age distribution of respondents, where most participants were aged 10-14
years. This finding suggests that wrist and hand complaints may emerge relatively early during adolescence. Although CTS has
traditionally been associated with adult populations, several studies have indicated that musculoskeletal complaints involving the
upper extremity may also occur in younger individuals. This phenomenon may be associated with increasing exposure to repetitive
hand activities during school-related tasks and the use of digital devices.'?'3

Adolescence is characterized by a transition toward increased academic and technological engagement. Activities such as
prolonged writing, typing, drawing, and the use of smartphones require repetitive hand movements and sustained wrist positioning.'
Repetitive biomechanical loading of the wrist may increase pressure within the carpal tunnel and potentially contribute to median
nerve irritation. Over time, such mechanical stress may lead to symptoms resembling CTS, including numbness, tingling, and
discomfort in the wrist and hand.'®

The results of this study also showed that female adolescents represented the majority of participants experiencing wrist
complaints. This finding is consistent with several epidemiological studies reporting that CTS occurs more frequently in females than
in males. One possible explanation for this difference relates to anatomical characteristics, as females generally have smaller carpal
tunnel dimensions compared with males. A narrower carpal tunnel may increase susceptibility to median nerve compression when
repetitive wrist movements or increased intracarpal pressure occur.®

Hormonal influences and differences in connective tissue properties have also been proposed as contributing factors to the
higher prevalence of CTS symptoms among females. Although these mechanisms have been primarily documented in adult
populations, similar anatomical and physiological differences may contribute to the distribution observed in adolescent populations.8

Another factor that may explain the predominance of female participants in this study is behavioral differences in daily
activities. Some studies suggest that females may engage more frequently in activities requiring fine motor skills or prolonged use of
digital devices, which may increase exposure to repetitive wrist movements.'® However, further research is required to better
understand the relationship between behavioral factors and the development of CTS symptoms among adolescents.

The distribution of Body Mass Index (BMI) in this study showed that most participants were categorized as underweight or
within the normal weight range. Only a small proportion of adolescents were classified as overweight.'” In adult populations, obesity
has been identified as a potential risk factor for CTS because increased adipose tissue may elevate pressure within the carpal tunnel.
However, the relationship between BMI and CTS symptoms in adolescents remains less clearly established.

The findings of this study suggest that wrist complaints among adolescents may occur independently of BMI status. This
observation may indicate that behavioral factors, such as repetitive hand activities and prolonged use of digital devices, may play a
more significant role in the development of wrist complaints in younger populations than metabolic or anthropometric factors.

The assessment of wrist—hand disability using the Wrist Hand Disability Index revealed that moderate functional impairment
was the most common level of disability among participants. More than one-third of adolescents reported moderate functional
limitations involving wrist and hand activities. Functional complaints commonly reported by adolescents include discomfort during
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prolonged writing, difficulty gripping objects, and fatigue during repetitive hand activities. These limitations may interfere with school-
related activities that require sustained manual effort and fine motor coordination.'®

The presence of moderate levels of wrist—hand disability among adolescents suggests that wrist complaints in this population
should not be underestimated. Early symptoms such as numbness or mild discomfort may gradually progress and begin to affect
functional performance if not addressed. Early identification of wrist—hand disability may therefore play an important role in preventing
further functional impairment.'8

The findings of this study highlight the importance of early screening and preventive strategies for wrist complaints among
adolescents. Physiotherapy interventions may play an important role in addressing early musculoskeletal symptoms and preventing
the progression of nerve compression disorders. Preventive approaches may include ergonomic education, activity modification, and
therapeutic exercises targeting wrist and hand muscles.'®

Ergonomic education may help adolescents adopt healthier wrist postures during academic activities and digital device use.
Encouraging regular breaks during repetitive tasks and promoting appropriate workstation ergonomics may reduce mechanical stress
on the wrist. In addition, therapeutic exercises such as tendon gliding and nerve mobilization exercises may help maintain mobility of
the median nerve and surrounding structures within the carpal tunnel.?°

Despite these findings, several limitations should be considered when interpreting the results of this study. First, the cross-
sectional design does not allow causal relationships to be established between demographic characteristics and wrist—hand disability.
Second, the identification of CTS symptoms in this study was based on clinical screening tests such as Tinel’s sign and the Phalen
test, which are commonly used in clinical practice but do not provide definitive diagnostic confirmation. Electrophysiological
examinations such as nerve conduction studies are considered the gold standard for diagnosing CTS and were not performed in this
study. Third, the use of purposive sampling from a single healthcare setting may limit the generalizability of the findings to broader
adolescent populations.

Future research is recommended to further investigate wrist and hand complaints among adolescents using larger and more
diverse populations. Longitudinal study designs may help clarify the progression of wrist complaints and their relationship with CTS
development over time. In addition, future studies may incorporate objective diagnostic assessments such as nerve conduction
studies or ultrasonographic examination of the median nerve to improve diagnostic accuracy.

Investigations examining behavioral factors such as smartphone usage duration, typing habits, and ergonomic practices
may also provide valuable insights into modifiable risk factors associated with wrist disorders among adolescents.

Overall, the results of this study suggest that wrist complaints suggestive of CTS symptoms are present among adolescents
and may already be associated with functional limitations in wrist and hand activities. These findings highlight the importance of early
identification and preventive strategies aimed at protecting musculoskeletal health in younger populations.

Conclusion

This study described the demographic characteristics of adolescents presenting with wrist complaints and evaluated the
level of wrist—-hand disability associated with symptoms suggestive of Carpal Tunnel Syndrome in a primary healthcare setting.

The findings indicate that adolescents experiencing wrist complaints were predominantly in the early adolescent age group
and were more frequently female. In addition, moderate levels of wrist—hand disability were the most commonly observed condition
among participants, indicating that wrist complaints in adolescents may already affect functional hand activities.

These findings highlight the importance of early identification of wrist and hand complaints among adolescents, particularly
in relation to repetitive hand activities and prolonged use of digital devices. Early screening in primary healthcare and school
environments may assist in detecting adolescents at risk of developing functional impairment of the wrist and hand.

From a clinical perspective, preventive physiotherapy strategies such as ergonomic education, activity modification, and
therapeutic exercises may help reduce mechanical stress on the wrist and improve functional outcomes. Future studies involving
larger populations and objective diagnostic assessments are recommended to better understand the risk factors and mechanisms
associated with wrist complaints suggestive of Carpal Tunnel Syndrome among adolescents.

Author Contribution
Ardhia Pramesti Amalia: Conceptualization; Methodology; Investigation; Data Curation; Formal Analysis; Writing — Original Draft;
Writing — Review & Editing; Visualization; Supervision.

Acknowledgments

The authors would like to express their gratitude to the Undergraduate Physiotherapy Program of Universitas
Muhammadiyah Pekajangan Pekalongan for supporting this research. The authors also thank the Head of Wonopringgo Primary
Health Center and all respondents who participated in this study for their cooperation and contribution to the successful completion
of this research.

Conflict of Interest Statement
The authors declare that there is no conflict of interest regarding the publication of this study.

Funding Sources
This research received no external funding.

Ethics Statement

This study involved minimal-risk observational research using questionnaire-based data collection and non-invasive clinical
screening procedures. All participants and their parents or guardians received a full explanation of the study objectives and
procedures prior to participation. Written informed consent was obtained before data collection. No personal identifying information
was collected, and all data were analyzed anonymously to ensure participant confidentiality.

References

1. Joshi A, Patel K, Mohamed A, Oak S, Zhang MH, Hsiung H, et al. Carpal tunnel syndrome: pathophysiology and comprehensive guidelines for
clinical evaluation and treatment. Cureus. 2022;14(8):e27053.

2. Nowak W, Znamirowska P, Szmigielska N, Zemsta K, Miskiewicz J, Plata H, et al. Risk factors for carpal tunnel syndrome. J Pre Clin Clin Res.
2023;17(3):167-70.

Majalah limiah Fisioterapi Indonesia (MIFIl) — Indonesian Scientific Journal of Physiotherapy | https://ejournal2.unud.ac.id/index.php/mifi/index |282]


https://ejournal2.unud.ac.id/index.php/mifi/index

Ardhia Pramesti Amalia / Wrist-Hand Disability in Adolescents with Symptoms Suggestive of Carpal Tunnel Syndrome: Cross-Sectional Study

3.

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rusch CT, Knirsch U, Weber DM, Rohrbach M, Eichenberger A, Liitschg J, et al. Etiology of carpal tunnel syndrome in a large cohort of children.
Children (Basel). 2021;8(8):624.

Qin J, Tan XX, Xue MQ, Wang JW, Zhao JM, Sha K. Coexistence of anomalous muscle, persistent median artery, bifid median nerve causing
carpal tunnel syndrome: a case report and literature review. Front Pediatr. 2023;11:1043442.

Athar M, Hashmi J, Saleem MM, Azam J, Umar SA, Eljack MF. Impact of excessive phone usage on hand functions and incidence of hand
disorders. Ann Med Surg (Lond). 2025;87:1794-7.

Choi MJ, Bustos VP, Xu KY, Nayak VV, Coelho PG, Tadisina KK. The impact of handheld device use on hand biomechanics. Bioengineering
(Basel). 2025;12(11):1145.

Gruber M, Wawrik A, Gasser F, Ebner B, Reitbauer P, Uzel R, et al. Anatomical variations and their association with carpal tunnel syndrome: a
comparison with healthy controls. Int Orthop. 2025;49(4):911-7.

Rodriguez P, Casado A, Potau JM. Quantitative anatomical analysis of the carpal tunnel in women and men. Ann Anat. 2022;243:151956.
Kondak M, Celep M, Uluutku MH. Examination of the cross-sectional area of the carpal tunnel on fetal cadavers. Eur J Anat. 2023;27(4):455—
61.

Uz C, Umay E. Ultrasonographic measurement of median nerve and wrist skin thickness in patients with carpal tunnel syndrome: relationship
with clinical, electrophysiologic and functionality. Acta Orthop Belg. 2023;89(1):167-72.

Naghizadeh H, Salkhori O, Akrami S, Khabiri SS, Arabzadeh A. Diagnostic challenges of carpal tunnel syndrome in patients with congenital
thenar hypoplasia: a comprehensive review. J Orthop Surg Res. 2025;20:473.

Matur Z, Zengin T, Bolu NE, Oge AE. Prevalence of carpal tunnel syndrome symptoms among young dentists. Cureus. 2023;15(10):e43358.
Tsang SMH, Cheing GLY, Lam AKC, Siu AMH, Pang PCK, Yip KC, et al. Excessive use of electronic devices among children and adolescents
is associated with musculoskeletal symptoms, visual symptoms, psychosocial health, and quality of life: a cross-sectional study. Front Public
Health. 2023;11:1178769.

Khan MS, Wahid E, Ahmad S, Khan S, Memon M, Ullah S. Smartphone-based activities exposure as risk factors for De Quervain’s tenosynovitis
in young adults of Khyber Pakhtunkhwa, Pakistan. Healer J Physiother Rehabil Sci. 2026;6(1):72-80.

Stjernbrandt A, Liv P, Jackson JA, Pettersson H, Lewis C, Punnett L, et al. Occupational biomechanical risk factors for carpal tunnel syndrome
surgery: a prospective cohort study on 203866 Swedish male construction workers followed for 19 years. Occup Environ Med. 2025;82(4):263—
9.

Hernandez-Duarte WA. Musculoskeletal disorders, associated factors, and literature review for intervention according to gender. Rev Bras Med
Trab. 2024;22(1):1-13.

Seetharaman S, Matson PA, Trent ME, Swamy AM, Marcell AV. Association of adolescents’ body mass index classification with preventive
clinical care receipt. J Adolesc Health. 2023;73(6):1046-52.

Wesley A, Bray P, Pacey V, Chan C, Nicholson LL. Hand impairment and function in children and adolescents with heritable disorders of
connective tissue. Am J Occup Ther. 2022;76(4):7604205120.

Alshuweihi HH, Al-Sharman A, Abdelbasset WK. A narrative review on the role of physiotherapy in musculoskeletal disorders. Fizjoter Pol.
2024;24(3):367-72.

Andriani |, Zartika M, Purnomo MA. Education on gadget intensity and youth empowerment in preventing carpal tunnel syndrome with exercise.
J Pengabdi Masy Multidisiplin. 2026;9(2):367-71.

Majalah limiah Fisioterapi Indonesia (MIFI) — Indonesian Scientific Journal of Physiotherapy | https://ejournal2.unud.ac.id/index.php/mifi/index |283|


https://ejournal2.unud.ac.id/index.php/mifi/index

