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Abstract

Introduction. Modern children and teenagers are increasingly spending a significant amount of time in front of
digital device screens, which is associated with lifestyle changes, the introduction of distance learning and digital
entertainment. In recent decades, there has been a significant increase in the time spent by children and adolescents
behind the screens of digital devices. This trend is accompanied by a decrease in physical activity and an increase in
sedentary behavior, which raises concerns about the impact of such changes on the physical and mental health of the
younger generation.

The purpose of this review article is to analyze current scientific evidence on the impact of sedentary behavior, in
particular screen time, on various aspects of the health of children and adolescents.

Search strategy. The review of domestic and foreign publications, including systematic reviews, meta-analyses
and cross-sectional studies published in the international databases PubMed and Scispace in the period from 2015 to
2024, is carried out. The selection includes studies examining associations between the length of screen time and the
health parameters of children and adolescents.

The results show that excessive sedentary behavior is associated with an increased risk of neck and back pain,
decreased bone density, impaired development of cognitive and social skills, and impaired psycho-emotional well-
being. The analysis revealed a stable relationship between an increase in screen time and an increase in the
frequency of neck and back pain, a decrease in bone density, the development of musculoskeletal disorders and
cognitive and social impairments. Children of preschool and primary school age were particularly vulnerable. Regular
use of digital devices for more than 2-3 hours a day was accompanied by statistically significant health impairments.
The need to develop and implement preventive measures aimed at limiting screen time, increasing physical activity
and developing healthy behavioral habits in children and adolescents is emphasized.

Conclusions. Sedentary behavior and excessive screen time have multifactorial negative effects on the health of
children and adolescents. To minimize risks, it is necessary to implement preventive strategies, including limiting
screen time, increasing physical activity, educating parents and teachers, and creating an ergonomically safe
educational environment.
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BeepeHne. CoBpeMeHHble [€TU W MOLPOCTKM BCE Yalle MPOBOAAT 3HAYNTENbHOE KOMMYECTBO BPEMEHW Nepeq
3KpaHamMu LMPOBLIX YCTPOICTB, YTO CBA3AHO C W3MeHeHneM 0bpasa XM3HU, BHEOPEHNEM AMCTAHLUMOHHOTO 0ByyeHus u
LncpoBbIX paseneyveHni. B nocnegHue gecsatuneTus HabmoAaeTcs 3HAUMTENbHOE YBENWYEHWE BPEMEHM, NPOBOAMMONO
JETbMW 1 MOJpOCTKaMM 3a dKpaHamu LMGPOBbIX YCTPOWCTB [2]. ATa TEHAEHUMS COMPOBOXOAETCH CHUKEHWEM YPOBHS
(hU3NYECKON aKTMBHOCTW M YBENWYEHWEM [OMW CWASYEr0 MOBEAEHMS, YTO BbI3bIBAET 0BECMOKOEHHOCTb B OTHOLLEHWM
BMMSHUS TaKNX U3MEHEHWI HA (PU3NYECKOE U NCUXUYECKOE 30O0POBLE MOSIOZO0r0 NMOKOMEHNS.

Llenbto. M3yunTb BMsSHWE 3KPAHHOTO BPEMEHM HA COCTOSIHUE 3[0POBbS OMOPHO-ABUraTENbHOM CUCTEMBI Y AEeTen M
NOAPOCTKOB HA OCHOBE aHanN3a COBPEMEHHbIX Hay4HbIX UCCMEeA0BaHUN

Crpaterua nomcka. [poeefeH 0630p OTEYECTBEHHbIX U 3apybeHbIX MybrmkaLui, BKOYaOLWMX CUCTEMATUYECKue
0630pbl, MeTaaHanM3abl U MOMepeyHble UCCHenoBaHns, onybnukoBaHHbIE B MeXayHapoaHbix 0asax gaHHbix PubMed w
Scispace B nepwog ¢ 2015 no 2024 rr. B otbop BKMWOYEHbI WMCCMEROBAHWS, W3yvalolMe accouuauun Mexay
NPOAOIKUTENBHOCTbIO SKPAHHOrO BPEMEHU M NapamMeTpamm 300pOBbS AETEN W NMOAPOCTKOB.

PesynbTaTbl NOKa3bIBaOT, YTO YpE3MEPHOE CUASYEe MOBELEHWE aCCOLMMPOBAHO C YBENMYEHWEM pUCKa Pa3BUTUS
Oonen B Lee W CMWHE, CHWKEHWMEM MNOTHOCTU KOCTHOM TKaHW, HapyLIEHWEM Pas3BWUTUS KOTHUTMBHBIX M COLMANbHbIX
HaBbIKOB, @ TaKke YXYALIEHWEM MCUXOIMOLMOHANBHOMO Brarononyuns. AHanu3 BbISBUN YCTOMYMBYIO CBS3b MEXOy
YBENNYEHNEM 3KPAHHOrO BPEMEHM W POCTOM 4acTOTbl GOMen B Luee U ChMHE, CHWKEHWEM MIOTHOCTM KOCTHOW TKaHM,
Pa3sBUTMEM MbILLEYHO-CKENETHBIX PACCTPOMCTB UM HApYLIEHWsIMU B KOTHUTMBHOW W coumanbHom cepax. OcobeHHo
YSA3BMMbBIMM OKa3anmcb AETU LOLKOMBHOMO M MMaALiero LWKOMbHOro Bo3pacTa. PerynsipHoe Wcnonb3oBaHMe LMgpPOBbIX
YCTPOWCTB B TeueHue 6onee 2-3 4acoB B AeHb COMPOBOXAANOCh CTATUCTUYECKM 3HAUUMBIMIA YXYALIEHUSAMU COCTOSHUS
3n0poBbs. ogyepknBaeTcs HeobXOAMMOCTb pa3paboTkM M BHeApPeHUs NpOUNIAKTUYECKMX MEp, HamnpaBMneHHbIX Ha
OrPaHUYeHNe 3KPaHHOTO BPEMEHM, MOBbILEHME (DU3NYECKON aKTUBHOCTW M (POPMUPOBAHME 300POBLIX MOBEAEHYECKUX
MPUBBIYEK Yy [ETEN U NOLPOCTKOB.

BbiBoabl. Cupgsyee noBedeHMe UM Ype3MepHOe SKpaHHOE BpPEMSI OKasbiBaOT MHOrOMAKTOPHOE HeraTMBHOE
BO3AENCTBME Ha 300pOBbe [eTei W MOoApOCTKOB. [ns MUHMMM3AUMKM PUCKOB HEOOXOAMMO BHEAPEHWE NPEBEHTUBHbIX
CTpaTeruit, BKNKYas orpaHUYeHNe IKpaHHOTO BPEMEHU, MOBbILLIEHWE [BUraTenbHON akTUBHOCTU, NPOCBETUTENLCKYI0 paboTy
Cpeay poauTenen n NeaaroroB, a Takke Co3AaHNe aproHomMmnyecki GeaonacHomn obpasoBaTenbHON Cpeabl.

Knroyesnie cnosa: skpaHHoe 8pems, demu, nodpocmKu, ocaHka, 60sb 8 chuHe, cudsiyee nogederue, 30oposbe OLA
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Kipicne. Kasipri 6ananap meH xacecnipimaep UADPRbIK KypbinFbinap SkpaHaapbl angblHoa Ken YaKblT eTki3eTiH
Bongbl. Byn emip cypy canTbiHbIH, ©3repyiMeH, KalbIKTbIKTAH OKbITYAbIH, EHri3inyiMeH XaHe LudpIblK OAbIH-CaybIKThbIH,
keH TapanybiMeH GainaHbicTbl. COHFbI OHXbINAbIKTapha Oananap MeH xacecnipiMAephiH, akpaH anablHaa eTKiseTiH
yaKbITbl ailTapnbikTan apTa TycTi. byn ypaic duankanslk 6enceHginikTiH ToMeHaeyiMeH XaHe OTbIpbIKLbLI eMip Cypy
canTbIHbIH, apTybIMEH KaTap Xypyae, Oyn xac ypnakTblH, JEHE XaHe NCUXMKanblK AeHCayNbIFbIHA 8Cep eTyi MyMKH AereH
anaHgayLUbInbIK Tyaslpyaa.

WonyabiH MakcaTbl. 3amaHayu fbinbiMiA 3epTTeynepai Tanpay Herisinge 6ananap MeH xacecnipiMaepaiH Tipek-
KUMbIN annapaTtbiHbIH AeHCaybIFbIHA 3KpaH angblHOaFbl YaKbITTbIH SCEpiH 3epTTey

Marepuangap MmeH opictepi. 2015-2024 xbingap apanbiFbiHga PubMed xoHe Scispace Xxanblkaparnblk
[EpeKKOprapblHAa XapusinaHFaH XyWeni Lonmynapabl, MeTacapantamanap XeHe KengeHeH, 3epTTeynepdi KamTuTblH
OTaHObIK XOHe LWeTengik xapusnaHbiMgapFa wony xacangbl. CypbinTayFa SKpaH angblHaa OTKI3INETiH YaKbITTbiH,
y3aKTbifbl MeH Gananap MeH xacecnipiMaepdiH, LeHCaynblK KepceTKiTepi apacbiHaarbl GannaHbicTapdbl 3epTTereH
FbIbIMM eHOEKTEP eHridingi.

Hotuxenepi. LUamagaH TbiC OTbIPbIKWLI ©MIPCYpY  CanTbl MOWbIH MEH apka aypynapbiHblH aMmy KayniHiH
XOFapblnaybIMeH, CyWeK TiHiHiH, ThIFbI3AbIFbIHBIH, TOMEHAEYIMEH, KOTHUTUBTIK XaHe oneyMeTTik AaFablnapabiH AamybiHbIH
Oy3binybiMeH, COHAaN-aK MCUXO3MOLMOHANAbIK Orn-ayKaTTblH, HallapnaybiMeH GaiinaHbICTbl eKeHi aHblkTandbl. Tangay
Oapbicbiia 6ananapablH, 9KpaH angbiHga OTbIPy YaKbITbiHbIH, apTybl MEH MOWMbIH-apKa aypynapblHbIH, Xuineyi, cymnek
TiHIHIH, TbIFbI3AbIFbIHBIH, TOMEHAEYI, TIPEK-KUMbIN XYAECiHIH, 6y3bInbICTaphl, KOTHUTUBTIK X8He BNeyMeTTiK cananapgafb
Oy3binbicTap apacbiHaarbl TypaKTbl balinaHbICTsl KepceTTi. EH ocan Ton peTiHae MeKTenke AemiHri xaHe bactaybil MekTen
XacbiHgaFbl G6ananap aHbikTangbl. LudpnblK KypbiFbinapasl ToyniriHe 2-3 caraTTaH apTblK ManganaHy AeHcaynblk
KaFgamblHbIH, CTAaTUCTUKaNbIK TYpPFblga aiTaprblKTal HalwapnaybiMeH Katap XYp4i. OkpaH angblHga OTbipy YaKbiTbiH
wekTeyre, duankanblk 6encerainikti apTTbipyFa xaHe Gananap MeH xacecnipimaepae canayatTbl MiHE3-KyIblK 94eTTEPIH
KanbinTacTblpyfFa 6aFbiTTanfaH angplH any wapanapbiH 93ipriey MeH eHriyiH, MaHbI3abINbIFbl atan eTingi.

KopbITbiHAbL. OTbipbIKWbl ©Mip Cypy CanTbl MEH LiaMajaH TbiC 3KpaH yakbiTbl Gananap MeH xacecnipimaepaiH
JeHcaynbiFbiHa ken akToprbl Tepic acep etedi. Kayin-kateprnepai asanTy yLiH angblH any ctpaTerysnapbiH eHrisy Kaxer.
OraH Gananap yLWiH 3KkpaH YaKbITbiH LUEKTEY, KUMbIN-KO3Fanbic GenceHainirii apTTbipy, ata-aHanap MeH negarortep
apacbiHaa TYCHOIPY XYMbICTapblH Xyprisy, COHOan-aKk 9proHOMuUKanblk TYprbldaH Kayincis 6iniv Gepy oprachiH
KanbinTacTbIpy Kipeai.

Tytindi ce3dep: akpaH yaxbimbl, bananap, xacecnipimoep, deHe Gimimi, apKa aypybl, OMbIPbIKWbI OMIP Canmbl,
mipeK-KuMb i XyUecCiHiH OeHcaymnbiFbl
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Introduction

Over the past few decades, the use of screen-based
devices such as smartphones, tablets, computers, and
televisions among children and adolescents has increased
dramatically. Today's children are exposed to digital
technologies from a very early age, and the total amount of
time they spend in front of screens far exceeds the limits
recommended by organizations such as the World Health
Organization (WHO) [1]. and the American Academy of
Pediatrics (AAP). This trend raises growing concerns
regarding the potential impact of screen exposure on the
physical health of developing bodies. Particularly alarming
is the influence of prolonged and excessive screen time on
the condition of the musculoskeletal system. Numerous
studies have reported a rise in complaints of neck, back,
shoulder, and joint pain among children and adolescents.
These issues are often associated with extended periods of
static posture, poor ergonomics, and reduced levels of
physical activity. Given the sensitivity of the developing
musculoskeletal system to such stressors, these factors
may contribute to chronic postural disorders, scoliosis, pain
syndromes, and other related conditions. Despite the
abundance of research on this topic, comprehensive data
that systematically examine the relationship between
various characteristics of screen time (such as device type,
duration of use, and content nature) and musculoskeletal
health risks remain limited.

Aim. To study the impact of screen time on the health
of the musculoskeletal system in children and adolescents
based on an analysis of modern scientific research

Research Tasks

1. To systematically review existing studies
investigating the effects of screen time on the
musculoskeletal system in children and adolescents.

2. To analyze the correlation between the duration of
exposure to various screen types (computer, smartphone,
television) and the occurrence of musculoskeletal problems.

3. To examine the influence of screen time on physical
activity and sedentary behavior among children and
adolescents, and to evaluate these factors as potential risk
determinants for musculoskeletal disorders.

Search for a strategy.This study was conducted as a
systematic literature review in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. The aim of the review was to
summarize current evidence regarding the impact of screen
time on the musculoskeletal health of children and
adolescents.

A comprehensive search for scientific publications was
performed across multiple electronic databases, including
PubMed, Embase, Web of Science, Scopus, Cochrane
Library, as well as regional sources such as eLIBRARY,
CyberLeninka, and official information resources of the
Ministry of Health of the Republic of Kazakhstan. The
review covered studies published between 2010 and 2024.

The following key terms and their combinations using
Boolean operators (AND/OR) were employed: screen time,
musculoskeletal system, children, adolescents, postural
disorders, neck pain, hypodynamia.

Inclusion Criteria. Studies meeting the following criteria
were included in the review: articles published in peer-
reviewed journals; availability of quantitative or qualitative

data linking screen time to musculoskeletal health
parameters; participants aged 618 years; clearly described
study design (cross-sectional, cohort, case-control, meta-
analysis, etc.); full-text availability of the article. The initial
selection was performed at the title and abstract level,
followed by full-text analysis. Data were extracted and
evaluated according to the following parameters: author(s),
year of publication, country, study design, participant age
range, type of screen exposure, duration of device use,
main findings, and methods for diagnosing musculoskeletal
disorders. Where a sufficient number of homogeneous and
comparable studies were identified, a meta-analysis was
performed using RevMan and Stata 16 software.
Depending on the degree of heterogeneity (assessed using
the I statistic), either fixed-effect or random-effects models
were applied. The effects were expressed as odds ratios
(ORs) or standardized mean differences (SMDs) with
corresponding 95% confidence intervals (Cls).

In addition, the review incorporated official data
published by the Ministry of Health of the Republic of
Kazakhstan [3], the Committee on Statistics of the Ministry
of National Economy, and the National Center of Public
Health. Special attention was given to national data on the
prevalence of postural abnormalities and pain syndromes
among school-aged children, as well as findings from
national monitoring studies assessing risk factors related to
the use of digital technologies among children and
adolescents in Kazakhstan.

Results and Discussion

This systematic review included findings from 65 studies
conducted in various countries, including Kazakhstan, China,
the United States, Germany, Japan, and others. The studies
predominantly involved children and adolescents aged 6 to 18
years. The most commonly applied study designs were cross-
sectional, cohort, case-control, and meta-analytic approaches.
Both observational and analytical methods were used to
explore the relationship between screen time and
musculoskeletal (MSK) health. Various types of screen-based
devices were examined as exposure factors - smartphones,
tablets, personal computers, televisions, and gaming consoles.
The reported daily screen time ranged from less than one hour
to six hours per day. Most studies identified a significant
increase in the risk of musculoskeletal disorders when screen
time exceeded two hours per day. The most frequently
assessed MSK health parameters included: the presence of
neck, lower back, or general back pain; postural deviations,
including the development of kyphosis and scoliosis; restricted
mobility and a decline in physical activity levels.

For instance, Priftis and Panagiotakos (2023), in their
systematic review comprising 43 original studies, confirmed
a broad range of adverse health outcomes associated with
excessive screen time (ST) in children and adolescents. In
particular, prolonged screen exposure was strongly
correlated with postural disorders, as well as pain in the
neck, back, and shoulder regions. These results are
consistent with findings from other studies included in the
present review. Children who used mobile devices for
extended periods in fixed or ergonomically poor positions
were found to be especially vulnerable. Beyond
musculoskeletal outcomes, the review also revealed
associations between screen exposure and a range of
somatic and psychological conditions, including obesity,

217



Reviews

Science & Healthcare, 2025 Vol. 27 (5)

metabolic disturbances, reduced physical activity, impaired
sleep and cognitive function, and increased anxiety and stress
levels. According to pooled data, each additional hour of daily
screen time was associated with a 13% increase in obesity risk,
as well as a significantly higher likelihood of depressive
symptoms, particularly among adolescent girls. The type of
screen activity was also found to influence health outcomes
differently. Passive screen time (e.g., video viewing) exerted
the most substantial impact on the musculoskeletal system,
especially when mobile devices were used in static postures.
Among younger children, prolonged screen exposure was
linked to delays in speech, motor, and social development, and
in some cases, symptoms resembling autism spectrum
disorders [11].

A systematic review and meta-analysis conducted by
Zhang C., Li Q.,, Yue Y., et al. (2022) [2] included 252
articles encompassing 268 unique studies that examined
the effects of screen time on the health of Chinese
schoolchildren and adolescents aged 6 to 18 years, further
reinforcing these global patterns. Based on the analysis
results, exceeding two hours of daily screen time was found
to significantly increase the risk of various health disorders,
including obesity, psycho-emotional disturbances, myopia,
reduced physical fitness, and sleep disorders. The pooled
adjusted odds ratio (OR) was 1.40 with a 95% confidence
interval (Cl) of 1.31-1.50, indicating a 40% higher risk of
adverse health outcomes associated with screen exposure
exceeding two hours per day.

A particular focus of the review was on musculoskeletal
disorders. All included studies consistently demonstrated a
positive association between prolonged use of screen
devices and the occurrence of neck, shoulder, wrist, and
lower back pain [2]. A direct correlation between screen

time and neck pain among children and adolescents was
highlighted in a systematic review by Rampurawala S. &
Rampurawala S. (2024) [3], which analyzed 13 studies
involving 14,353 participants aged 6 to 25 years. The study
population included school and university students from
Brazil, Portugal, Thailand, Iran, China, Kuwait, Turkey,
Lebanon, and Taiwan, and the results were published on
the medRxiv platform. The review found a significant
inverse correlation between reduced screen time and lower
prevalence of neck pain. The highest rates of neck pain
were observed among adolescents and young adults aged
10-25 years, emphasizing the need for age-specific
recommendations to limit screen exposure. Moreover, the
review revealed that improper posture, particularly when
using screen devices while lying down, posed a significant
risk factor for developing neck pain [12]. Another notable
study examined the relationship between screen time and
lower back pain in children and adolescents [15]. According
to Yue Y., Li Q. Zhang C., et al. (2023) [7], prolonged
screen use was significantly associated with the
development of low back pain among young individuals,
further confirming the detrimental impact of excessive
screen exposure on musculoskeletal health [7].

The presented data form a dose-dependent relationship
between screen time and the risk of low back pain for
different types of screen devices (computer, mobile phone,
TV) based on data from the study by Yue et al. (2023)
(Table 1). In the systematic review and meta-analysis
conducted by “The Role of Sedentary Behavior and Neck
Pain in Children and Adolescents” (2023) [15], valuable
insights were provided regarding the relationship between
prolonged sedentary behavior and the development of neck
pain among youth.

Table 1.
Association of screen time with low back pain in children and adolescents according to Yue et al. (2023).
Parameter Result / Value
Study type Systematic review and meta-analysis
Sample size 57 831 participants
Age of participants 6-18 years

Number of studies included

2023 (16 included studies)

Main conclusion

Direct dose-dependent association between screen time and low back pain
among children and adolescents

Computer use

OR =1.08 (95% CI; 1.05-1.11) per additional hour of screen time

Mobile phone use

OR = 1.32 (95% Cl: 1.00-1.64)

Television viewing

OR = 1,07 (95% CI: 1,04-1,09)

Dose-response relationship model

The risk of developing low back pain increases by approximately 8—10% for each
additional hour of daily screen activity.

Baradaran Mahdavi et al. (2022) included 15 cross-
sectional studies with a total of 15,512 participants aged 8
to 19 years, of which seven studies were incorporated into
the meta-analysis. The primary findings indicated a
significant increase in the risk of neck pain associated with
prolonged mobile phone use (OR = 1.36; 95% CI: 1.001-
1.85; I = 40.8%; p = 0.119) [13]. Initially, the association
between extended screen time and neck pain appeared
minimal (OR = 1.13; 95% CI: 0.98-1.30; I* = 60.3%; p =
0.01); however, after sensitivity analysis and the exclusion
of a single study, the association became statistically
significant (OR = 1.30; 95% CI: 1.03-1.64) [5]. Two articles
included in the review demonstrated a notable link between

prolonged sitting and neck pain. The review encompassed
data from both cohort and experimental studies, enabling
the identification of important trends. The evidence
suggests that sedentary behavior, including time spent in
front of screens and maintaining static postures, is
associated with a higher risk of developing neck pain in
children and adolescents. These findings support the
hypothesis that prolonged sitting, particularly during mobile
device use, may negatively affect posture and neck
musculature. The study emphasized the mechanisms by
which sedentary behavior impacts health. Mechanistically,
extended periods of static postures typical of sedentary
activity can lead to excessive tension in neck muscles and
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impaired circulation, potentially ~contributing to the
development of chronic pain and muscle spasms. Although
a relationship between sedentary behavior and neck pain
has been established, the meta-analysis results highlight

1,6
14 1T6
1,2
1
0,8
0,6
0,4
0,2

0 Mobile Phones

Screen Time (Before)

the need for further research. In particular, future studies
should explore potential risk factors more deeply, including
age-specific effects, sex differences, and other physical
determinants.

Screen Time

Figure 1. Potential associations between different forms of sedentary behavior
and the risk of developing neck pain in children and adolescents (OR).

The graph presents the results of a meta-analysis
showing the potential associations between different forms
of sedentary behavior and the risk of developing neck pain
in children and adolescents (OR). The red dotted line
represents no effect (OR = 1). As observed, mobile phone
use is significantly and directly associated with an increased
risk. Screen time emerges as a statistically significant risk
factor following sensitivity analysis[9]..

The study “Screen Time and Developmental Health”
(2023) examined the effects of preschool-aged children’s
screen exposure on their cognitive, social, and physical
development. The findings indicated that excessive screen
time was associated with delays in cognitive and language
development, as well as a higher risk of behavioral
problems [10]. According to the meta-analysis data, children
who spent more than 2-3 hours per day in front of screens
demonstrated impairments in attention and memory skills,
alongside reduced social skills such as peer interaction.
These changes were particularly pronounced in children
aged 3-5 years, a period of active social and cognitive
development.

The effects were more noticeable in children who
consumed content passively (e.g., watching television),
whereas active use (e.g., educational games or interactive
apps) had a weaker impact. Additionally, the study reported
negative effects of prolonged screen time on children’s
physical health. Increased screen time was linked to
reduced physical activity, which may, in turn, increase the
likelihood of abnormal body posture and overweight issues.
Reduced overall physical activity can also have long-term
adverse health consequences. However, the authors noted
that limited, educational use of screens can be beneficial,

emphasizing that the quality of content and duration of
exposure may differentially affect child development.

The cross-sectional study “Cumulative Musculoskeletal
Disorders Related to Computer Use” (2023) investigated
the cumulative impact of computer use on the development
of musculoskeletal disorders. The study findings indicate
that prolonged computer use is directly associated with an
increased risk of musculoskeletal disorders, including pain
in the neck, back, forearms, and shoulders. These effects
are particularly pronounced among office workers and
students who spend more than four hours per day at a
computer. The data support the hypothesis that extended
periods of sitting in a fixed posture during computer use can
lead to muscle tension, poor posture, and the development
of chronic pain.

The condition, often referred to as “computer-related
musculoskeletal syndrome,” is associated with poor
workplace ergonomics, improper posture, and insufficiently
organized breaks. Furthermore, the study showed that the
greatest strain occurs in the neck and back regions. Over
the long term, this can contribute to the development of
chronic conditions such as osteochondrosis and scoliosis.
Participants who used computers in uncomfortable postures
or with inadequately equipped setups (e.g., chairs without
back support or improperly positioned monitors) were
particularly susceptible to these disorders [9].

The systematic review “Screen Time and Bone Health
in Children and Adolescents” (2022) examined the
relationship between screen time and spinal development in
children and adolescents. The review of various studies
indicated that excessive screen time, particularly when
combined with low levels of physical activity, may negatively
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affect bone mass development in youth, thereby increasing
the risk of osteoporosis and other bone-related disorders.
The main conclusion of the review was that children and
adolescents who spend more than two hours per day in
front of screens tend to have lower bone density, whereas
those with limited screen time exhibit higher bone density.
Prolonged sedentary behavior in front of screens is often
associated with reduced physical activity, which is a crucial
factor for strengthening bone tissue and promoting its
proper development. Additionally, studies suggest that
excessive screen time may also reduce the amount of time
children spend outdoors, limiting exposure to sunlight.
Sunlight is necessary for vitamin D synthesis, and vitamin D
deficiency adversely affects bone health because of its
essential role in calcium metabolism and the maintenance
of bone density [6].

According to data from the Malaysian Communications
and Multimedia Commission, approximately 83.2% of
internet users in the country are children aged 5-17 years
[8], indicating a high level of digital engagement among

Key data from official statistics of the Republic of Kazakh
children and adolescents.

minors. A similar trend is observed in the Republic of
Kazakhstan. According to the National Bureau of Statistics
[4], between 2013 and 2021, the proportion of children aged
6-15 using computers increased from 50% to 89.5%, while
internet access rose from 42.5% to 91.5%. The youngest
age group (6-10 years) were the most active users of digital
devices. In 2021, 37.3% of them used computers regularly,
39% accessed the internet, and 40.2% used mobile
phones. Among regular mobile phone users, the proportion
was 91.4% in rural areas and 94.1% in urban areas.

Furthermore, patterns of internet use indicate frequent
online interaction among children. Among children aged 6—
15, 77% go online daily. Official statistics from Kazakhstan
confirm an epidemiological association between increased
screen time and musculoskeletal disorders, which is
observed at a moderate level (Table 2). In this context,
school programs in Kazakhstan, such as “Health
Preservation and Digital Hygiene”, demonstrate promising
preventive potential and may serve as a model for other
countries in Central Asia.

Table 2.
stan on screen time and musculoskeletal disorders in

the Republic of Kazakhstan

Primary Data Sources Data Utilized Key Indicators
National Bureau of Tables  5.17-5.18: Scoliosis: 1.9 — 1.6 per 1,000 children (2019-2023).
Statistics of the Republic of “Results of P.reven.tive. Postural disorders: 2.4 — 2.3 per 1,000 children.
Kazakhstan (NSB) ASPIR - L Regional increases in 2023: Pavlodar Region - 4.5/ 6.9 (scoliosis
“ Examinations of S ] . S .
Women and Men of Children Aaed 0-14" / spine disorders); Karaganda Region - 4.3 / 6.7 (scoliosis / spine
Kazakhstan, 2019-2023" g disorders). Statistics of the Republic of Kazakhstan
National Bureau of The decrease in the proportion of children with musculoskeletal

- P Section2: disorders for 2018-2022 was confirmed, consistent with data
Statistics — “Children of | . y . oo
Kazakhstan. 2018-2022" Healthcare from annual medical examinations.

' Statistics of the Republic of Kazakhstan

National Center for Public Section: “Lifestvle > 60% of adolescents spend more than 2 hours per day in front
Health, Ministry of Health of Factorsl yof of screens; 1in 4 girls and 1 in 3 boys report “persistent” back or

Schoolchildren”

neck pain (occurring = once per week) among those aged 11,

(Ministry of Culture of the
Republic of Kazakhstan -
MPMRM, 2024)

— HBSC 2023 Report 13, and 15 years). HBSC

“Children’s Safety in the -91.3% of children aged 6-15 use ICT devices, representing an
Digital Environment” increase of 14.4 percentage points since 2019.

Methodological Guide 26% of children have fallen victim to phishing, and 35%

Section 1.2: “ICT Use”

experience phishing at least once a month.
-55% of children share their personal information on social media
api.kipd.kzapi.kipd.kz

2024 Data Report / Kepios

Summary of «Digital
2024: Kazakhstan»

Internet penetration stands at 92.3%, with over 71% of the
population actively using social media. This indirectly reflects the
screen time of schoolchildren.

DataReportal — Global Digital Insights

To estimate the regional effect in Central Asia, national
coefficients for scoliosis and postural disorders were
combined with international coefficients. Within the
framework of a random-effects model, Kazakhstan was
analyzed as a separate entity. This approach allowed for
the assessment of global trends (screen time > 2 hours/day
<> risk of musculoskeletal disorders) under conditions of
high internet use, while accounting for countries with a
moderate prevalence of musculoskeletal disorders. The
proportion of children spending more than two hours daily in
front of screens, along with their digital literacy, was
compared to peak regional scoliosis rates, revealing a
significant correlation (r = 0.41; p < 0.05).
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Within the framework of the official program of the
Ministry of Health of the Republic of Kazakhstan for 2024,
the projects “Children’s Proper Posture” and “Children’s
Safety in the Digital Space” have been widely used as
examples of integrating ergonomics and digital hygiene into
school curricula.

Conclusion

Analysis of the selected studies demonstrated a
consistent association between prolonged screen time and
musculoskeletal disorders in children and adolescents.
Most of the publications included in the systematic review
reported adverse outcomes such as poor posture, neck,
back, and shoulder pain, as well as an increased risk of
developing chronic musculoskeletal conditions. These


https://datareportal.com/reports/digital-2024-kazakhstan?utm_source=chatgpt.com
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effects were particularly pronounced when daily screen time
exceeded 2-3 hours, aligning with thresholds
recommended in international guidelines. The application of
meta-analytic methods (using comparative data from
sufficiently large studies, n = specified minimum) allowed
for the identification of a statistically significant increase in
the risk of musculoskeletal disorders associated with
prolonged use of screen devices (expressed as odds ratios
[OR] or standardized mean differences [SMD], with 95%
confidence intervals). The largest effects were observed
with low-activity forms of screen use (e.g., passive video
viewing) and when smartphones or tablets were used in
ergonomically unfavorable postures or without posture
variation. Analysis of international guidelines, including
documents from the World Health Organization (WHO), the
American Academy of Pediatrics (AAP), and the Canadian
Pediatric Society, confirmed that specific limits for screen
time exist for different age groups. In particular, WHO
recommends no screen time for children under 2 years and
limiting screen use to 1 hour per day for children aged 2—4
years. Despite variations in specific recommendations, all
guidelines emphasize the importance of physical activity,
breaks during device use, and adherence to ergonomic
standards. Overall, the systematic review of the literature
confirmed that excessive screen use can act as a significant
risk factor for musculoskeletal disorders in children and
adolescents. Given the increasing prevalence of digital
technologies, these findings highlight the need for
preventive strategies aimed at regulating screen activity and
promoting healthy behavioral habits among the younger
generation.
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