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ABSTRACT

As the world digitises, children and adolescents are increasingly using digital technologies. These devices offer benefits such as 
exposure to social contacts and support, potential learning opportunities, and access to health promotion material. However, along 
with these benefits, emerging evidence is indicating that frequent, extended use of digital technologies is associated with negative 
impacts on the health and wellbeing of children and adolescents. There are many ways to use digital technologies both for learning 
and recreation, so understanding the context of use is important when considering these impacts. As the pace of change unfolds, 
this narrative review provides an overview of the impacts of using digital technologies on the health and wellbeing of children 
and adolescents across eight areas: vision, hearing, obesity, pain, sleep, cognition, mental health, and social impacts. Key points 
summarise the current state of evidence with relating expert opinion on reducing the risk of harm (where indicated), with the aim 
to aid decision-making and risk intervention. Sources include global large-scale studies, systematic reviews, and meta-analyses. 
Physiotherapists, with a professional scope focusing on physical health, quality of life, health promotion, and advocacy, are well 
positioned to support children and families, and to contribute to interventions aimed at reducing risk.
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INTRODUCTION

The use of digital technologies (defined in this review as screen-
based digital tools including hand held digital devices and 
computers) is increasing for children and adolescents worldwide. 
From 2012 to 2018, the global rate of adolescent digital device 
use increased from 21 to 35 hours per week (OECD, 2021). In 
Aotearoa New Zealand, it increased from 22 to 42 hours per 
week in the same period (OECD, 2021). In the school setting, 
New Zealand students have among the world’s highest use of 
digital devices and the highest use of internet in class in the 
world (IEA, 2019; Medina & McGregor, 2019; OECD, 2015, 
2021). 

Screen time further increased with the Covid-19 pandemic 
response for children and young people (Madigan et al., 
2022), and recent research suggests that rates of use have not 
returned to pre-pandemic levels (Hedderson et al., 2023). Online 
schooling was rapidly adopted, and a future direction for hybrid 
schooling has emerged (Raad & Odhabi, 2021). These rapid 
changes have occurred in a timeframe not matched by policy or 
guidance in many countries. 

Digital technologies present both benefits, such as potential for 
educational gain, exposure to social connections and support, 
and access to health promotion information (AAP Council on 
Communications and Media, 2016), and risks to young people. 
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Risks can include compromise of privacy and confidentiality, 
exposure to harmful and inaccurate content, and reduced 
educational outcomes (AAP Council on Communications and 
Media, 2016; OECD, 2015; Sutcliffe & Webber, 2021). Screen-
based digital tools can be used in many ways, and content and 
context of use can influence potential impacts. This can include 
(among other factors) different screen media activities, different 
devices, the user’s age and developmental stage, independent or 
collaborative use, gender, and pre-existing health. While these 
factors are highly relevant, an increasing body of evidence also 
shows potential harm to the health and wellbeing of children 
and youth associated with frequent and extended use of digital 
technologies (AAP Council on Communications and Media, 2016; 
Stewart et al., 2019; Stiglic & Viner, 2019; Wong et al., 2021), 
across a wide range of health domains, as summarised in Table 1. 

An exact figure after which total screen use (including school 
and home use over a 24-hour day) can be described as excessive 
remains elusive and difficult to establish. Additionally, both no 
or low usage and heavy internet use have been associated with 
adolescent mental and physical health problems (McNaughton, 
2021). Furthermore, screen use duration, content, and quality 
can have an unequal impact on different health and wellbeing 
domains. Figures associated with harm within this review 
commonly range from two to six hours of screen use per day for 
children over 5 years old, between various studies and reports. 
While there is considerable variation between these figures, they 
nonetheless highlight the need for interventions to encourage 
healthier screen behaviours, when considering current rates of 
total screen use for young New Zealanders.

Concerns about impacts of excessive screen use have been 
raised by not only parents, health professionals, and educators, 
but by young people themselves (Jiang, 2018; Sahlburg & 
Graham, 2020). Parents look to schools and health providers for 
information. For physiotherapists and other professionals within 
health and education sectors, understanding the evidence 
base along with available guidance, strategies, and resources 
is key to supporting young people to gain benefits from digital 
technologies, while minimising harms. Physiotherapists, whose 
professional scope focuses on physical health, quality of life, 
health promotion, and advocacy (using knowledge to promote 
health and wellbeing), are well positioned to support children 
and families, and to contribute to interventions aimed at 
reducing risk (Appendix A). 

This review sets out to examine the impacts of digital 
technologies on the health and wellbeing of children and 

adolescents, with the aim to provide a holistic overview 
to aid risk intervention (implementing interventions to 
reduce associated risks) and decision-making. Pragmatic 
recommendations developed by subject experts are provided for 
clinicians, educators, and parents, to assist with mitigating risk 
and encouraging safer screen use behaviour in education and 
home settings. These are set broadly due to a wide relevance, 
including to physiotherapists. Further to communicating advice 
or delivery of interventions, developing awareness about what 
other professional roles entail can aid referral processes and 
encourage interdisciplinary and patient-centred approaches. 
Recommendations appear prudent in the context of a growing 
body of evidence in this space, the rise in digital screen time 
compounded by the Covid-19 pandemic (Madigan et al., 2022; 
Wang et al., 2021), an overall earlier age onset of frequent and 
extended screen use (Kabali et al., 2015), and the development 
of best-practice guidelines or recommendations for the safer use 
of digital technologies globally (Appendix B). 

METHODS

This narrative review preferentially focused on systematic 
reviews, meta-analyses, and large-scale studies with sample 
sizes of thousands of participants. Given the large heterogeneity 
across disciplines, smaller studies were considered in areas 
where a high level of evidence was not available, as highlighted 
in the results and discussion sections. Areas of child and 
adolescent health and wellbeing investigated were those 
associated with using digital technologies in the peer-reviewed 
literature to date (Table 1). Databases searched included 
PubMed, MEDLINE, EBSCO, CINAHL, Cochrane, and Google 
Scholar. In addition, references were gained from reference 
lists of sourced articles. The inclusion criteria required studies 
to be published between January 2010 to September 2023, in 
the English language, be peer-reviewed, include participants 
aged 0 to 19 years old, and report potential effects of screen 
use in school and/or the home environment. Publications 
were excluded if participants were over 19 years old, or if they 
focused only on television (TV) use. 

One author (JC) screened the title and/or abstract of the results 
and, if meeting criteria, full text articles were acquired. Key 
words, multiple terms, and Boolean operators are included in 
Table 2. 

For mental health and social impacts, a more systematic search 
strategy was beyond the scope of this review, and brief narrative 
reviews were included to provide a comprehensive overview. 
Case-reports and conference proceedings were excluded from 

Table 1

Areas of Children’s Health and Wellbeing Impacted by Digital Technology Use Reported To Date

Physical Neurological/cognitive Psychosocial

Vision Attention Mental health
Hearing Language Cyberbullying
Obesity Cognition Problematic internet use

Pain syndromes Behaviour Family conflict
Sleep Structural changes Self-harm/sexual harm
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the review but were utilised for discussion purposes along with 
peer-reviewed New Zealand reports, where appropriate.

FINDINGS: IMPACTS OF DIGITAL DEVICE USE ON HEALTH 
AND WELLBEING

Dry eye disease and screen use
Up to 90% of adult computer users report eye discomfort with 
extended screen use (Coles-brennan et al., 2019). The visual, 
cognitive, and ergonomic demands of screen use interfere with 
the physiological blinking mechanism that drives the production 
and distribution of tears, to ensure clear, comfortable vision 
(Talens-Estarelles et al., 2021). This protective tear film 
destabilises and evaporates more quickly as a result of reduced 
blinking during digital screen use, causing discomfort (Stapleton 
et al., 2017). Over time, these symptoms can aggravate and 
contribute to dry eye disease. Digital screen use, given its 
pervasiveness, has thus been recognised as a consistent risk 
factor for dry eye disease. This progressive, multifactorial, 
chronic condition involves inflammation, damage of the eye 
surface, discomfort, and visual disturbance (Craig et al., 2017). 
Dry eye has been shown to impact patients’ quality of life, 
mental health, work productivity, learning, and the economy 
(Stapleton et al., 2017).

Historically, dry eye disease has been seen to predominantly 
affect aging populations, with a global prevalence of up to 50% 
(Stapleton et al., 2017). Lately, however, dry eye is increasingly 
reported among youth as well, primarily in association with 
extended screen use, irrespective of content (Muntz et al., 
2021). Several recent studies in children reveal that hours of 
daily screen use can predict symptoms of discomfort (Akib et al., 
2021; Alnahdi et al., 2022; Elhusseiny et al., 2021; Moon et al., 
2014; Moon et al., 2016; Wu et al., 2020). Emerging evidence 
suggests a link between the early age onset of extended 
screen use and structural changes in ocular surface health, 
some irreversible (Cremers et al., 2021; Kawashima & Tsubota, 
2013). As such, a purported earlier onset of dry eye disease may 
predispose children and youth to a steeper progression of the 
condition and more severe impacts on quality of life. 

Interventions shown to be beneficial in alleviating signs and 
symptoms of dry eye related to screen use include reducing 
time of use, the use of breaks, and re-training habitual blinking 
patterns (Kim et al., 2021; Moon et al., 2014). 

Key recommendations:

•	 Limit daily screen time. 

•	 Regular breaks (“20 min, take a break”).

Table 2

Search Equations Used for This Review

Category Search terms

Vision (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 
AND (computer OR digital device OR “screen media” OR “screen use” OR “screen time” OR (electronic OR 

digital) AND media) 
AND (dry eye* OR computer vision* OR “occular surface disease” OR “ocular dryness” OR keratoconjunctivitis 

sicca)
AND (myopi* OR refractive error)

Hearing (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 
AND (personal music player OR personal listening device OR headphones OR earbuds)
AND (“hearing loss” OR ‘’hearing risk” OR “noise induced hearing loss” OR “noise-induced hearing loss” OR 

NIHL OR hearing threshold* OR hearing problem*)
Obesity (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 

AND (computer OR “digital device” OR “screen media” OR “screen use” OR “screen time” OR (electronic OR 
digital) AND media) 

AND (obesi* OR adipos* OR “weight gain” OR “body mass index”)
Pain (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 

AND (computer OR “digital device” OR “screen media” OR “screen use” OR “screen time” OR (electronic OR 
digital) AND media)) 

AND (back pain OR neck pain OR posture OR spinal OR cervical) OR (headache* OR repetitive strain OR 
musculoskeletal pain)

Sleep (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 
AND (computer OR “digital device” OR “screen media” OR “screen use” OR “screen time” OR (electronic OR 

digital) AND media) 
AND (sleep OR bedtime routine)

Cognition (child* OR adolescen* OR teen* OR pre-schooler* OR paediatric OR pediatric OR young OR youth) 
AND (computer OR “digital device” OR “screen media” OR “screen use” OR “screen time” OR (electronic OR 

digital) AND media) 
AND (cogniti* OR *attention OR hyperactivity OR ADHD OR behaviour* OR memory)
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•	 Education to develop awareness of the relationship between 
dry eye, screen use, and blinking (“think and blink”). 

•	 Implement routine clinical screening and intervention 
programmes. 

Myopia: Risks and protective interventions
Myopia, or “short-sightedness” is a common vision problem that 
causes blurring of distance vision (Martínez-Albert et al., 2023). 
However, myopia has emerged recently as a serious public health 
concern; there has been a rise in the prevalence of myopia, as 
well as a progressively younger age of onset and accelerated 
myopic progression (Chua et al., 2016; Foreman, Salim, Koca et 
al., 2021; Morgan et al., 2018). Myopia is a significant cause of 
visual impairment and, when diagnosed, steps are taken to slow 
the progression and risk of developing high levels of myopia (high 
myopia), which is associated with blinding pathologies, including 
myopic maculopathy, cataracts, and glaucoma. Children with high 
myopia are at a significantly increased risk of developing these 
potentially blinding conditions in later life and these risks cannot 
be prevented with optical correction (Foster & Jiang, 2014). 
Paediatric myopia has reportedly doubled over the last decade, 
with the global prevalence predicted to rise to 50% by 2050. 
Of note, an estimated 10% will qualify as high myopia, which 
exponentially increases the risk of blinding ocular pathology 
(French et al., 2013; Holden et al., 2016).

Factors contributing to the onset and progression of myopia 
include genetic risk, reduced exposure to natural sunlight, and 
near work (including screen time) (Martínez-Albert et al., 2023; 
Wong et al., 2021). The link between screen use and myopia 
in children is considered to relate to increased time spent on 
visual near work, which usually occurs indoors (Watts, 2020). 
When compared to books, children use screens for longer 
periods of time, at younger ages, and may have a closer viewing 
distance with small screen size and font (Foreman, Salim, Koca 
et al., 2021; Foreman, Salim, Praveen et al., 2021). Screen 
time is recognised as a modifiable risk in myopia management, 
and advising reduced screen time is common practise among 
paediatric ophthalmologists (Zloto et al., 2018). 

Previous studies on the association between screen time and 
myopia report mixed results (Lanca et al., 2021). A lack of 
association in some of these studies has been ascribed to the 
inclusion of television viewing, due to the greater viewing 
distance compared to a tablet, computer, or phone (Lanca et 
al., 2021), and the relatively recent emergence of extended 
digital device use in young populations (Foreman, Salim, Koca et 
al., 2021). The majority of recent studies (from 2014 onwards) 
showed an association between screen use and myopia 
(Alvarez-Peregrina et al., 2020; Enthoven et al., 2019; Enthoven 
et al., 2020; Foreman, Salim, Praveen et al., 2021; Harrington 
& O’Dwyer, 2023; Masihuzzaman et al., 2023; Mccrann et al., 
2021; Mineshita et al., 2021; Saxena et al., 2017; Wang et al., 
2021). A review of studies exploring the impact of increased 
digital device usage due to lockdown measures on myopia 
found that increased screen use, near work, and reduced time 
outdoors were significantly associated with a progression in 
myopia (Kaya & Uzel, 2023; Kurupp et al., 2022; Wang et 
al., 2021; Wong et al., 2021). This raised concerns that while 
temporary online learning from home due to lockdowns was 

useful, long-term adoption of increased device use could raise 
risks to children’s vision (Wong et al., 2021). 

Spending time outdoors has been found to have a protective 
role in the development of myopia, although not in its 
progression once diagnosed, and encouraging two hours a 
day outdoors has been described as a practical public health 
intervention to lower risk (Wong et al., 2021; Xiong et al., 
2017). In China, government policies restricting screen use 
and promoting outdoor time have been implemented to try to 
combat the development of the myopia epidemic (Wong et al., 
2021). 

Key recommendations:

•	 Educate to develop awareness of the relationship between 
myopia, near work, and reduced outdoor time. 

•	 Aim for a minimum of two hours per day outdoors.

•	 Encourage frequent breaks from near work (“20 min, take a 
break”) and limiting recreational screen use. 

•	 Encourage outdoor activities at school, and a balance of 
screen-based learning with screen breaks and non-digital 
activities.

•	 Regular vision testing and education on prevention of 
myopia and interventions. 

Noise-induced hearing loss and headphone/earbud use
Portable digital devices are now frequently used as personal 
listening devices (PLD) for sounds, speech, and music from 
audio-visual and audio sources, including smartphones, tablets, 
laptops, and portable music players (Alcântara et al., 2017; 
Gilliver et al., 2017). The popularisation and access to such 
devices have increased the exposure of young people to higher 
levels of noise (Alcântara et al., 2017). Headphone and earbud 
use with portable digital devices are considered in this section 
as they channel audio directly into the ear when compared to 
speaker use, creating a greater noise level risk to hearing (World 
Health Organization, 2021). Headphones/earbuds are commonly 
used by children and teenagers for recreational purposes and 
while studying or doing schoolwork (Gilliver et al., 2017; Le 
Clercq et al., 2018). Use can also be required by schools and 
along with learning apps, audio books, and video content, 
just under half of teenagers report listening to music through 
headphones during school time (Le Clercq et al., 2018; Widen 
et al., 2017).

Exposure to loud noise over a brief period, or high levels of 
noise over extended periods, can damage the structure of 
the inner ear, resulting in noise-induced hearing loss (NIHL) 
(Levey et al., 2012). Children have a unique level of risk, as 
patterns of hearing at the cochleas can have an important role 
in central auditory development; therefore, loss of peripheral 
hearing could affect central mechanisms of hearing (Harrison, 
2008; Levey et al., 2012). In addition, children and adolescents 
are considered a noise-sensitive population, more likely at 
higher risk from harmful noise impacts than exposed adults 
(Fink & Mayes, 2021). Noise-sensitive factors include risk of 
permanent damage during development of the peripheral and 
central auditory systems, which continues into at least late 
adolescence. Further, hearing loss has greater consequences for 
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children and adolescents, because early onset can negatively 
impact cognition, speech communication, mental health, 
socialisation, education, and future vocational success (Fink & 
Mayes, 2021; World Health Organization, 2021).

The association between headphone/earbud use and NIHL are 
well accepted by international health bodies and institutes, and 
the World Health Organization (WHO) estimates that 50% of 
(or 1.1 billion) young people aged 12 to 35 years are at risk of 
hearing loss due to prolonged or excessive sound, including 
through the use of PLD (Mayes & Fink, 2021; Wang et al., 2019; 
World Health Organization, 2021). Headphone/earbud users 
have up to a 4-fold risk of developing NIHL than non-users, and 
hearing loss has been reported in users as young as 9 years old 
(Fink & Mayes, 2021; Le Clercq et al., 2018). Repeated use of 
headphones/earbuds for more than five years has been found to 
cause high frequency hearing loss (World Health Organization, 
2019c). 

The WHO and International Telecommunication Union 
recommend volumes for using headphones/earbuds should 
be set at less than 60% for the general population (which 
equates to approximately 80 dB mean SPL) (Fink & Mayes, 2021; 
World Health Organization, 2019c). Safer daily average sound 
exposures for the public have been described as 70 dB LAEQ24h or 
less (Neitzel & Fligor, 2019; World Health Organization, 2019a), 
with 8-hour equivalent daily average workplace exposures 
at or over 80 dB posing a risk of hearing loss in adults (Fink, 
2017). Because young people are considered noise-sensitive 
populations, a threshold for children and adolescents to use the 
lowest functional personal listening volume below 50% (to limit 
exposure to less than 70 dB LAEQ24h) has been recommended 
for a better margin of safety, with health advice that the less 
time on headphones, the lower the risk of hearing loss (Fink & 
Mayes, 2021). Current evidence suggests young headphone/
earbud users are at risk of hearing loss, and safe practice at 
home and in schools could reduce harms.

Key recommendations:

•	 Educate that the less time on headphones, the lower the risk 
of hearing loss.

•	 Use headphones/earbuds for children at the lowest 
functional personal listening setting (that is, the lowest 
volume they can hear clearly with), generally as low as 
possible below 50% volume (50% volume equates to 
around 70 dB).

•	 Regular hearing testing and education on prevention and 
interventions. 

Obesity/reduced physical activity
Insufficient physical activity in children and adolescents has 
been highlighted as a health concern by the WHO, noting 
that high screen use displaces more active health-promoting 
behaviours (World Health Organization, 2019b). Screen time has 
been linked to a risk of obesity in preschoolers, children, and 
adolescents (Buchanan et al., 2016; Chang et al., 2023; Engberg 
et al., 2019, 2020; Fang et al., 2019; Li et al., 2020; Mineshita 
et al., 2021; Robinson et al., 2017; Stiglic & Viner, 2019; Tripathi 
& Mishra, 2020), although a recent review and meta-analysis 
suggests not in central obesity (Ghasemirad et al., 2023). 

Strength of evidence has been described as weak (Biddle et 
al., 2017), to moderate for a dose-dependent relationship with 
television and total screen time (Li et al., 2020; Stiglic & Viner, 
2019). Duration of screen use associated with obesity ranged 
between studies from greater than one hour for children under 
24 months, to greater than two to four hours in children older 
than 24 months. 

A number of experimental studies have examined reducing 
screen use to test the relationship between screen use and 
weight, showing a reduction in obesity when screen use is 
lowered (Biddle et al., 2017; Buchanan et al., 2016; Leung et 
al., 2012). However, some interventions addressed diet and 
physical activity in addition to reducing screen time, limiting 
interpretation of results (Biddle et al., 2017). Current evidence 
indicates the importance of consideration of the entire 24-hour 
day (both home and school) when considering the impacts 
of screen time on the activities of children and youth (World 
Health Organization, 2019b). Physical activity guidelines in New 
Zealand recommend recreational screen time limits for 5 to 
17 year olds (see Appendix B) and advise at least one hour of 
moderate to vigorous activity per day, along with participating in 
light physical activities and breaking up sitting time (Ministry of 
Health, 2017b). 

Key recommendations:

•	 Educate that high sedentary screen use can displace health-
promoting behaviours. 

•	 Recommend moderation of screen time along with 
encouraging active behaviours in the paediatric population. 

Back/neck/repetitive strain injury pain syndromes 
Physical complaints including back and neck pain, recurrent 
headaches, and repetitive strain injury (RSI) of the upper limb 
have been described in relation to high screen use in children 
and youth (Lui et al., 2011; Torsheim et al., 2010; Yue et 
al., 2023), with posture thought to play an aetiological role 
(Straker et al., 2007). While different screen-based activities can 
contribute to different ergonomic pressures, using computers 
and touch screen devices usually involves sitting work in static 
postures with repetitive upper extremity movements, and can 
increase flexion of the cervical spine (Joergensen et al., 2021). 

Emerging evidence suggests that duration of screen time is 
associated with back pain in children and adolescents, with 
evidence of a dose-dependent relationship; however, the level 
of evidence is weak (Joergensen et al., 2021; Torsheim et 
al., 2010; Yue et al., 2023). Light and visual stimulation has 
been linked to headache and migraine onset, with screen use 
identified as a potential trigger (Montagni et al., 2016). Several 
large-scale studies have examined the association between 
headache and screen use in young people. Total screen media 
use and time spent using computers was significantly associated 
with headaches (Brindova et al., 2015; Taehtinen et al., 2014; 
Torsheim et al., 2010), with a dose-dependent relationship 
found in a study investigating 10 to 12 year olds (Taehtinen et 
al., 2014), providing a weak level of evidence.

Further research is needed to investigate the association 
between headache and computer/device use, along with RSI 
of the upper limb, where only small-scale studies and a weak 
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level of evidence currently exists in children. Studies examining 
headache and musculoskeletal pain have also noted that young 
people reported rarely receiving information on workstation 
layout and ergonomic advice for device use, and education 
alongside appropriate furniture in schools may reduce risks 
(Palm et al., 2007; Straker et al., 2007).

Key recommendations:

•	 Ergonomic guidance for the safer use of digital devices 
should be given to youth, schools, and caregivers, alongside 
appropriate furniture.

•	 Encourage a balance of screen and non-screen activities.

Sleep disturbance and associated impacts
Inadequate sleep is associated with numerous poor health 
outcomes (Janssen et al., 2020). Excessive screen use has been 
linked to sleep disturbance in young people, from infancy to 
adolescence (Hale & Guan, 2015; Janssen et al., 2020; Magee 
et al., 2014; Sahlburg & Graham, 2020). Sleep-onset, quality, 
and duration are noted impacts of screen use, and several 
mechanisms are thought to contribute (Hale & Guan, 2015). 
These include through displacement of physical activity and 
sunlight that may help to regulate sleep, screen-light exposure 
delaying the release of melatonin leading to disruption of the 
circadian rhythm, increased arousal following interactive media 
content before bedtime, and delayed bedtime due to screen use 
and nightly alerts. Sleep is particularly important during periods 
of heightened brain development, such as early childhood and 
adolescence. A U-shaped relationship has also been described 
whereby sedentary screen use leads to delayed sleep, which 
increases fatigue resulting in further sedentary activities the 
following day (Magee et al., 2014). 

While small-scale studies exploring the link between screen use 
and sleep at various stages of children’s development show mixed 
results, very few studies showed favourable screen-sleep trends 
(Belmon et al., 2019; Carter et al., 2016; da Silva et al., 2022; 
Hale & Guan, 2015; Hysing et al., 2015; Janssen et al., 2020; 
Li et al., 2020; Lund et al., 2021; Mei et al., 2018; Mortazavi 
et al., 2019). A recent Organization for Economic Cooperation 
and Development (OECD) report noted that the negative impact 
of screen time on adolescent sleep duration when objectively 
measured was small; however, objective measures from a 
large-scale Spanish birth cohort study were contrary to those 
referenced (Cabré-Riera et al., 2019; OECD, 2020; Orben & 
Przybylski, 2020). Further research using objective measures is 
needed to explore the impact of screen use on sleep.

Key recommendations:

•	 Promote physical activity and time outdoors.

•	 Advise removing screens from bedrooms and limit bedtime 
screen use. 

Cognition: Inattention, language, cognitive function, and 
behaviour
The impact of digital technologies on the developing brain is 
an emerging area of research. The brain changes in response 
to experiences, undergoing potentially lasting structural and 
functional change. Young people have a high level of brain 
plasticity, particularly in infancy, and again in adolescence, 

as well as “sensitive” periods for some functions, where 
experiences may have a greater impact on brain development 
(Fandakova & Hartley, 2020; Kolb et al., 2017). While measures 
of digital screen time on cognition have been a common focus 
in research, different screen media activities may have different 
impacts (Kirlic et al., 2021).

Large-scale studies and reviews of screen use in excess of 
guidelines and cognitive outcomes in children under 6 years 
old (including executive control, emotional maturity, inhibitory 
control, and attention) have shown a trend of negative 
association (Corkin et al., 2021; Jourdren et al., 2023; Kerai et 
al., 2022; Reus & Mosley, 2018; Tamana et al., 2019; Wu et 
al., 2022). To explore cause and effect, a longitudinal cohort 
study explored the directional association of screen time and 
developmental delay in participants at 24, 36, and 60 months, 
measures of which included communication and socioemotional 
health. Results supported a directional association between 
screen time predicting developmental delays, not that children 
who have developmental delays are given more screen time 
(Madigan et al., 2019). 

Numerous studies and reviews have indicated language delays 
associated with hours of screen use in infants and toddlers 
(Karani et al., 2022; Kerai et al., 2022; Raheem et al., 2023; 
Takahashi et al., 2023). A recent meta-analysis, however, found 
no significant associations between screen time and vocabulary 
with non-experimental or “natural” media exposure, and 
small positive associations with experimental content (content 
researchers had created) or educational media exposure (Jing 
et al., 2023). Two systematic reviews investigating the impact 
of screen use on language skills in children found that greater 
quantity of screen use was associated with lower language skills 
(Alamri et al., 2023; Madigan et al., 2020). Educational viewing 
was positively associated, along with co-viewing and the age of 
onset of screen use, suggesting that any language benefits from 
educational content were likely to occur later in childhood than 
earlier. Authors noted that the quality of educational viewing 
varied between studies; therefore, caution needed to be taken 
in interpreting results to mean that all educational viewing is 
beneficial. Madigan et al (2020) concluded that “too soon, too 
much” screen use negatively impacts language skills for young 
children, along with wider negative impacts of excessive screen 
use on developmental, behavioural, physical, and learning 
outcomes; therefore, high quality viewing should only occur in 
moderation, with co-viewing advised. 

ADHD symptoms have been found to have a statistically 
significant association with screen use in children and 
adolescents, from meta-analyses and longitudinal studies (Liu 
et al., 2023; Nikkelen et al., 2014; Ra et al., 2018; Yifei et al., 
2023). Limitations exist in these studies, however, including 
symptoms measured through self-report and in the absence of 
a formal diagnosis of ADHD. Further, causality is not inferred, 
and a bidirectional effect has been found between ADHD 
symptoms and screen time, whereby children with symptoms of 
ADHD seek higher screen exposure, which goes on to heighten 
symptoms (Yang et al., 2022). 

Conversely, a Dutch longitudinal study found no association 
between screen time in the early years and a diagnosis of ADHD 



68 | New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1

at 8 and 10 years (Levelink et al., 2021). Notably, children in this 
study had lower screen time than the previous studies, with an 
average of 30 minutes per day compared to 1.5 to 3.6 hours at 
age two in similar studies. 

The use of TV, social media, and total screen use have been 
negatively associated with cognitive performance, including 
fluid and crystalised intelligence, although educational viewing 
has been associated with some benefits (Paulus et al., 2019; 
Walsh et al., 2020). Videogaming has mixed reports, including 
both enhanced and reduced cognitive performance in specific 
areas, both increased and decreased grey matter on magnetic 
resonance imaging (MRI) studies of 14 year olds depending 
on the strategies used for game playing, and increased reward 
centres and neural activity in the reward centres. These latter 
changes have incited concern due to similarities with gambling 
and addictive behaviours (Kühn et al., 2011). Overall, while the 
majority of participants studied were adults, video games are 
thought to have both positive and negative impacts, although 
gains may depend on age and developmental stage (Gottschalk, 
2019; Kühn et al., 2011; Walsh et al., 2020). 

The relationship between screen use and brain structure is 
complex (Paulus et al., 2019). MRI studies show neural changes 
associated with total screen media use in children. General screen 
media use over and above the time recommended in guidelines 
for pre-schoolers has been associated with lower integrity of 
white matter on MRI studies in areas involved with language 
and emergent literacy skills, as well as poorer performance on 
behavioural tests (Hutton et al., 2020). In 9 and 10 year olds, 
over seven hours a day of screen use was associated with a 
thinner cortex, reduced volume, and difference in sulci depth on 
MRI, along with reduced fluid and crystalised intelligence and 
mixed changes in cognitive performance, although cause and 
effect cannot be determined (Paulus et al., 2019). 

The impacts of screen use on cognition are not well understood 
and appear to differ according to screen media activity and 
developmental stage. While some content (such as educational 
content) can have benefits in children over 2 years old, studies 
have found that greater time spent on screens is associated with 
negative impacts on cognition and development. Duration of 
screen use may interfere with experiences needed for healthy 
development such as social contact, physical activity, and sleep, 
while displacing non-screen free play and leisure activities that 
enhance cognitive, social, and emotional skills (Kerai et al., 
2022). Guidelines advising no screen use in children under 2 
years old, and no more than one hour of high-quality content 
with co-viewing recommended in children aged 2 to 5 years 
therefore are positioned to minimise harm in these age groups. 
Future studies may shed light on this recently explored topic.

Key recommendations:

•	 Continue current advice for screen time limits for children 
under 5 years old.

•	 Educate on the importance of high-quality viewing and 
recommend co-viewing with children under 5 years old.

•	 Monitor digital screen content for children. 

•	 Promote a balance of screen and non-screen activities for 
older children and adolescents.

•	 Teach healthy screen behaviours to children and adolescents.

Mental health and digital technologies: Moral panic or 
tangible risk?
Mental health problems in adolescents have increased in recent 
years, and a connection between the timing of this increase 
coinciding with increased technology use has been drawn 
(Tang et al., 2021; Twenge & Campbell, 2018). A number of 
systematic reviews and meta-analyses have examined this link 
recently, although from predominantly cross-sectional studies 
that make causation very difficult to assess. These reviews 
themselves produce mixed results, from significant associations 
to significant but small associations, and several have described 
the strength of evidence as weak (Santos et al., 2023; Stiglic & 
Viner, 2019; Tang et al., 2021; Zou et al., 2021). 

A dose-dependent relationship is demonstrated in numerous 
studies between excessive screen use and mental health 
problems. While moderate use was not associated with poorer 
outcomes, more frequent daily screen use has been found to 
be associated with lower reported mental wellbeing. However, 
the amount varies between studies, from more than one or two 
hours per day of screen use (Twenge & Campbell, 2018; Khan et 
al., 2021; Kidokoro et al., 2022; Zhang et al., 2020), more than 
three or four hours of daily screen use (Leung & Torres, 2021; 
Mougharbel et al., 2023; Yang et al., 2013), and more than six 
hours per day of screen use (OECD, 2015). 

Gender impact, with females showing a greater risk factor for 
screen use and mental health problems, is a trend that has been 
reported in numerous studies (Barthorpe et al., 2020; Leung 
& Torres, 2021; Nigg et al., 2021; Twenge & Farley, 2021). A 
positive association between high screen use and emotional 
symptoms and reduced emotional understanding in younger 
children has also been found in longitudinal studies (Allen 
& Vella, 2015; Skalická et al., 2019). Whether screen time is 
directly or indirectly (via an impact on sleep) associated with 
depression and anxiety in adolescents has also been explored. 
Leung and Torres (2021) found that more than four hours of 
screen time was associated with depression and anxiety in 
adolescents, and that this was not mediated by sleep. 

While the use of digital technologies can support wellbeing 
(Berger et al., 2022), excessive screen use does appear to have 
a negative association with mental health outcomes in young 
people, but the strength of evidence is weak. Along with 
time spent on screens, gender, pre-existing mental health and 
the type of media matters, and may be more relevant than 
exposure, with different devices or content impacting results in 
several studies. 

Key recommendations:

•	 Promote a balance of screen and non-screen activities for 
older children and adolescents.

•	 Advise removing screens from bedrooms and limit bedtime 
screen use. 

•	 Educate older children and adolescents about healthy social 
media and internet use. 
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Social impacts: Cyberbullying, self-harm, sexual harm, 
problematic internet use, and family conflict
Internet use can have positive social impacts for young people, 
enabling them to connect with like-minded communities, and to 
seek support and information (among other benefits). Harmful 
impacts can also occur, and internet use can negatively impact 
the health and wellbeing of children and adolescents through 
exposure to inappropriate content and pornography, solicitation 
and child abuse, cyberbullying, and obsessive or addictive 
behaviour (see Appendix C) (Sasaki & Hobbs, 2012; Slavtcheva-
Petkova et al., 2015). While the severity of harms caused by 
such online risks can vary from mild to severe, these issues 
impact on the health and wellbeing of high numbers of children 
and youth, and therefore are important to target.

Key recommendations:

•	 Utilise netsafety resources within homes and schools, family 
media plans, and supervision of screen use for younger 
children to reduce risks of online harm.

•	 Continue existing education programmes to reinforce digital 
citizenship and cyber security within schools.

•	 Legislative change may be required to reduce harms, such as 
improving safeguards and enforcing age limits on restricted 
sites.

DISCUSSION

Digital technologies are here to stay and will be an integral part 
of the future for children and adolescents, as they already are 
a part of their lives. Digital technologies can offer benefits and 
in themselves are not universally harmful. Exploring the impacts 
and examining the ways in which we use technologies may 
allow us to maximise their potential and allow young people to 
gain essential skills. 

The impact of quantity versus quality of screen media use on 
health is not equivocally accepted, nor fully understood. While 
some suggest that quality is more relevant than quantity, this 
review found more nuanced relationships. Time spent using 
digital technologies appears to affect some areas of health 
(including dry eye disease, myopia, NIHL, and pain syndromes), 
through mechanisms of use and/or displacement of health-
promoting behaviours, more than quality of screen media 
content. Conversely, quality, and type of screen media may 
affect mental health, wellbeing, and cognition, with age 
and developmental stage as further potential confounding 
factors (Madigan & Reich, 2023). While content and context 
are fundamental, as many excessive activities can be harmful, 
emerging research indicates that high use of digital screens comes 
with numerous risks to health. More studies are needed; however, 
a broad and growing body of literature outlines a range of harms 
associated with frequent, extended use of digital technologies. 

The impact of educational technology on health specifically 
has not been explored in depth, partly due to its complexity. 
The use of digital technologies can certainly support learning; 
however, devices can be used diversely, and tasks can be high 
value or low value. As educational and recreational use become 
more intertwined, with homework tasks completed at home 
online and recreational screen use taking place during class 

(Kay et al., 2017; Sahlburg & Graham, 2020), it is useful to 
factor both cumulative home- and school-based screen use 
into a child’s overall screen use when considering balance and 
holistic wellbeing. While recreational guidelines for screen use 
exist in New Zealand with a focus on time limits (Appendix B) 
(Ministry of Health, 2017a, 2017b), current initiatives to address 
screen use in education focus largely on cyber security, reducing 
harmful online content exposure, and cyberbullying (Lee et 
al., 2023; Ministry of Education, 2024). The United Nations 
Educational Scientific and Cultural Organization (UNESCO) has 
recently noted the risk that excessive screen exposure through 
school use can also contribute to exacerbation of overall risk, 
and has called for discussion and decision-making to support 
children’s access to safer, fairer, and effective use of technology 
(UNESCO, 2023; United Nations General Assembly, 2022).

The challenge, however, is that frequent, extended use of 
digital technologies has become commonplace as screens are 
used for recreation, school, and work. A return to balance may 
benefit the long-term health of children and adolescents. Wise 
solutions are needed to minimise health risks posed by digital 
technologies, including information about how to engage 
with screens positively, and a multi-pronged approach will be 
needed to achieve this (Sahlburg & Graham, 2021; Wilkinson 
et al., 2021). Some health risks may relate more to content 
and context of screen use, while others are associated with 
total screen use (or the displacement of non-screen activities 
that may be protective or enhance development). Therefore, 
recommending time limits or a balance of screen and non-
screen activities may be a component of such advice, dependent 
on age and developmental stage of the young person. Further 
research is needed to better understand and define what 
qualifies as “excessive” screen use and to guide setting “safer” 
limits for use duration. 

Limitations
This review is not without limitations. Key data may have been 
missed through the exclusion of non-English publications. 
The narrow, field-specific focus of many reports hampers the 
development of a holistic perspective needed for decision-
making in a timely manner, especially in the absence of 
consensus on definitions or methodology (Haby et al., 2016). A 
broader search strategy and full systematic approach was limited 
by the breadth and scope of this analysis. This review therefore 
lacks formal assessment of the quality of evidence of included 
studies, introducing risk of bias. Further research is needed to 
explore the impacts of digital technologies on the health of 
children and adolescents, including longitudinal studies on the 
impact of recent technologies, and solutions to circumvent the 
effects of recall-bias with self-reported values. As the majority 
of studies within this review are international in origin, more 
research is required within New Zealand to ensure transferability 
of results, and a cultural understanding of health in the 
context of this population. Research shaped with Indigenous 
perspectives of health would not only be more informative with 
balanced and holistic understandings, but would help improve 
health access and equity in Indigenous communities in New 
Zealand and elsewhere.

Digital screen use is not a single construct; different screen 
media activities can have different influences and future research 
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needs to take this into consideration to more clearly understand 
impacts (Kirlic et al., 2021). A reliance on observational research 
has been noted to limit strength of evidence and proof of 
causation (Wilkinson et al., 2021). Substantiated evidence 
through longitudinal, controlled trials is key, if difficult to attain, 
given the pervasiveness of screens, absence of controls, and 
slow progression changes. However, in the face of emerging 
evidence supporting these associations and mechanisms, as well 
as available interventions to reduce risk, taking steps towards 
supporting healthy use must be prioritised. 

CONCLUSION
As the internet and digital technologies change the way we 
engage and live in society, the impact of digital technologies on 
child and adolescent health and safety have increasingly become 
a global focus. Pragmatic recommendations are needed to 
support clinicians, parents, and educators by giving information 
about potential impacts and how to develop healthy habits 
with screen use, promoting balanced use, and encouraging 
young people to be critical consumers. Such recommendations 
could allow children and adolescents to benefit from digital 
technologies, while lowering existing risks.

KEY POINTS

1.	 The use of digital technologies is increasing for children and 
adolescents, and rapid changes in usage have occurred in 
a timeframe not matched by policy or guidance in many 
countries. 

2.	 While digital technologies offer benefits, frequent and 
extended device use is associated with risk of harm to child 
and adolescent health and wellbeing.

3.	 This review provides a holistic overview of the impacts of 
using digital technologies on the health and wellbeing of 
children and adolescents across eight areas: vision, hearing, 
obesity, pain, sleep, cognition, mental health, and social 
impacts, with relating expert opinion on reducing the risk of 
harm, where indicated.

4.	 Understanding the effects of screen use on child/adolescent 
health is important for physiotherapists, who can not only 
have roles in providing treatment for some health issues 
associated with excessive screen use, but also in research, 
health promotion, and guideline development.

DISCLOSURES

No funding was received to assist with the preparation of this 
manuscript. The authors have no financial or non-financial 
interest to disclose. The authors declare that they have no 
competing interests.

PERMISSIONS

None.

CONTRIBUTIONS OF AUTHORS

Conceptualisation and design, JC, SD, AM, SM, and LS; data 
curation and analysis – JC; writing – original draft preparation, 
JC; writing – review and editing, JC, AM, SM, LS, JM, KO’N, and 
SD. All authors read and approved the final manuscript.

ACKNOWLEDGEMENTS

Dr Yvonne Anderson (Paediatrician, Associate Professor, Faculty 
of Medical and Health Science, Paediatrics, University of 
Auckland, New Zealand) for early support, conceptualisation, 
and feedback of early drafts of the manuscript.

REFERENCES

AAP Council on Communications and Media. (2016). Media use in school-
aged children and adolescents. Pediatrics, 138(5), e20162592. https://doi.
org/10.1542/peds.2016-2592 

Akib, M. N., Pirade, S. R., Syawal, S. R., Fauzan, M. M., Eka, H., & Seweng, 
A. (2021). Association between prolonged use of smartphone and 
the incidence of dry eye among junior high school students. Clinical 
Epidemiology and Global Health, 11, 100761. https://doi.org/10.1016/j.
cegh.2021.100761

Alamri, M. M., Alrehaili, M. A., Albariqi, W., Alshehri, M. S., Alotaibi, K. B., 
& Algethami, A. M. (2023). Relationship between speech delay and smart 
media in children: A systematic review. Cureus, 15(9), e45396. https://doi.
org/10.7759/cureus.45396

Alcântara, E. F., de Nóbrega, M., Ferrar, G. L. M., Passos, M. A. Z., Vitalle, 
M. S. S, & de Pádua Cintra, I. (2017). Utilization of sound devices by 
teenagers. HSOA Journal of Otolaryngology, Head & Neck Surgery, 3, 013. 
https://doi.org/10.24966/OHNS-010X/100013 

Allen, M. S., & Vella, S. A. (2015). Screen-based sedentary behaviour and 
psychosocial well-being in childhood: Cross-sectional and longitudinal 
associations. Mental Health and Physical Activity, 9, 41–47. https://doi.
org/10.1016/j.mhpa.2015.10.002 

Alnahdi, W., Hadrawi, M., Danish, E., Alghamdi, A., Taher, N., Alfaraidi, A. 
T., & Alageel, N. (2022). Relationship between screen time and dry eye 
symptoms during the COVID-19 pandemic in the pediatric population of 
the western region of Saudi Arabia. Cureus, 14(11), e31015. https://doi.
org/10.7759/cureus.31015 

Alvarez-Peregrina, C., Sánchez-Tena, M. Á., Martinez-Perez, C., & Villa-Collar, 
C. (2020). The relationship between screen and outdoor time with rates of 
myopia in Spanish children. Frontiers in Public Health, 8, 560378. https://
doi.org/10.3389/fpubh.2020.560378 

American Academy of Pediatrics. (2023). Screen time guidelines. https://
www.aap.org/en/patient-care/media-and-children/center-of-excellence-
on-social-media-and-youth-mental-health/social-media-and-youth-mental-
health-q-and-a-portal/middle-childhood/middle-childhood-questions/
screen-time-guidelines/

Anderson, E. L., Steen, E., & Stavropoulos, V. (2017). Internet use and 
problematic internet use: A systematic review of longitudinal research 
trends in adolescence and emergent adulthood. International Journal of 
Adolescence and Youth, 22(4), 430–454. https://doi.org/10.1080/026738
43.2016.1227716 

Barthorpe, A., Winstone, L., Mars, B., & Moran, P. (2020). Is social media 
screen time really associated with poor adolescent mental health? A time 
use diary study. Journal of Affective Disorders, 274, 864–870. https://doi.
org/10.1016/j.jad.2020.05.106 

Belmon, L. S., van Stralen, M. M., Busch, V., Hamsen, I. A., & Chinapaw, M. 
J. M. (2019). What are the determinants of children’s sleep behavior? A 
systematic review of longitudinal studies. Sleep Medicine Reviews, 43, 
60–70. https://doi.org/10.1016/j.smrv.2018.09.007

Berger, M. N., Taba, M., Marino, J. L., Lim, M. S. C., & Skinner, S. R. (2022). 
Social media use and health and well-being of lesbian, gay, bisexual, 
transgender, and queer youth: Systematic review. Journal of Medical 
Internet Research, 24(9), e38449. https://doi.org/10.2196/38449 

Biddle, S. J. H., García Bengoechea, E., & Wiesner, G. (2017). Sedentary 
behaviour and adiposity in youth: A systematic review of reviews and 
analysis of causality. International Journal of Behavioral Nutrition and 
Physical Activity, 14, 43. https://doi.org/10.1186/s12966-017-0497-8 

Brindova, D., Veselska, Z. D., Klein, D., Hamrik, Z., Sigmundova, D., van Dijk, 
J. P., Reijneveld, S. A., & Geckova, A. M. (2015). Is the association between 
screen-based behaviour and health complaints among adolescents 
moderated by physical activity? International Journal of Public Health, 
60(2), 139–145. https://doi.org/10.1007/s00038-014-0627-x 

https://doi.org/10.1542/peds.2016-2592 
https://doi.org/10.1542/peds.2016-2592 
https://doi.org/10.1016/j.cegh.2021.100761
https://doi.org/10.1016/j.cegh.2021.100761
https://doi.org/10.7759/cureus.45396
https://doi.org/10.7759/cureus.45396
https://doi.org/10.24966/OHNS-010X/100013 
https://doi.org/10.1016/j.mhpa.2015.10.002 
https://doi.org/10.1016/j.mhpa.2015.10.002 
https://doi.org/10.7759/cureus.31015 
https://doi.org/10.7759/cureus.31015 
https://doi.org/10.3389/fpubh.2020.560378 
https://doi.org/10.3389/fpubh.2020.560378 
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/social-media-and-youth-mental-health-q-and-a-portal/middle-childhood/middle-childhood-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/social-media-and-youth-mental-health-q-and-a-portal/middle-childhood/middle-childhood-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/social-media-and-youth-mental-health-q-and-a-portal/middle-childhood/middle-childhood-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/social-media-and-youth-mental-health-q-and-a-portal/middle-childhood/middle-childhood-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/social-media-and-youth-mental-health-q-and-a-portal/middle-childhood/middle-childhood-questions/screen-time-guidelines/
https://doi.org/10.1080/02673843.2016.1227716 
https://doi.org/10.1080/02673843.2016.1227716 
https://doi.org/10.1016/j.jad.2020.05.106 
https://doi.org/10.1016/j.jad.2020.05.106 
https://doi.org/10.1016/j.smrv.2018.09.007
https://doi.org/10.2196/38449 
https://doi.org/10.1186/s12966-017-0497-8 
https://doi.org/10.1007/s00038-014-0627-x 


New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1 | 71 

Buchanan, L. R., Rooks-Peck, C. R., Finnie, R. K. C., Wethington, H. R., Jacob, 
V., Fulton, J. E., Johnson, D. B., Kahwati, L. C., Pratt, C. A., Ramirez, G., 
Mercer, S. L., Glanz, K, & Community Preventive Services Task Force. 
(2016). Reducing recreational sedentary screen time: A community guide 
systematic review. American Journal of Preventive Medicine, 50(3), 402–
415. https://doi.org/10.1016/j.amepre.2015.09.030 

Cabré-Riera, A., Torrent, M., Donaire-Gonzalez, D., Vrijheid, M., Cardis, E., 
& Guxens, M. (2019). Telecommunication devices use, screen time and 
sleep in adolescents. Environmental Research, 171, 341–347. https://doi.
org/10.1016/j.envres.2018.10.036 

Carter, B., Rees, P., Hale, L., Bhattacharjee, D., & Paradkar, M. S. (2016). 
Association between portable screen-based media device access or 
use and sleep outcomes: A systematic review and meta-analysis. 
JAMA Pediatrics, 170(12), 1202–1208. https://doi.org/10.1001/
jamapediatrics.2016.2341 

Chang, R. Y., Chen, T. L., Yeh, C. C., Chen, C. H., Wang, Q. W., Toung, T., 
& Liao, C. C. (2023). Risk of obesity among children aged 2–6 years who 
had prolonged screen time in Taiwan: A nationwide cross-sectional study. 
Clinical Epidemiology, 15, 165–176. https://doi.org/10.2147/CLEP.S382956 

Children’s Commissioner. (2022, September). Digital childhoods: A survey 
of children and parents. https://www.childrenscommissioner.gov.uk/wp-
content/uploads/2022/09/cc-digital-childhoods-a-survey-of-children-and-
parents.pdf

Chua, S. Y. L., Sabanayagam, C., Cheung, Y.-B., Chia, A., Valenzuela, R. K., 
Tan, D., Wong, T.-Y., Cheng, C.-Y., & Saw, S.-M. (2016). Age of onset of 
myopia predicts risk of high myopia in later childhood in myopic Singapore 
children. Ophthalmic and Physiological Optics, 36(4), 388–394. https://doi.
org/10.1111/opo.12305 

Coles-brennan, C., Sulley, A., & Young, G. (2019). Management of digital 
eye strain. Clinical and Experimental Optometry, 1, 18–29. https://doi.
org/10.1111/cxo.12798 

Common Sense Media. (2016, May 3). New report finds teens feel 
addicted to their phones, causing tension at home. https://www.
commonsensemedia.org/press-releases/new-report-finds-teens-feel-
addicted-to-their-phones-causing-tension-at-home

Corkin, M. T., Peterson, E. R., Henderson, A. M. E., Waldie, K. E., Reese, E., 
& Morton, S. M. B. (2021). Preschool screen media exposure, executive 
functions and symptoms of inattention/hyperactivity. Journal of Applied 
Developmental Psychology, 73, 101237. https://doi.org/10.1016/j.
appdev.2020.101237 

Craig, J. P., Nichols, K. K, Akpek, E. K., Caffery, B., Dua, H. S, Joo, C.-K., Lui, 
Z., Nelson, J. D., Nichols, J. J., Tsubota, K., & Stapleton, F. (2017). TFOS 
DEWS II definition and classification report. The Ocular Surface, 15(3), 
276–283. https://doi.org/10.1016/j.jtos.2017.05.008 

Cremers, S. L., Khan, A. R. G., Ahn, J., Cremers, L., Weber, J., Kossler, A. L., 
Pigotti, C., & Martinez, A. (2021). New indicator of children’s excessive 
electronic screen use and factors in meibomian gland atrophy. American 
Journal of Ophthalmology, 229, 63–70. https://doi.org/10.1016/j.
ajo.2021.03.035 

Cyberspace Administration of China. (2023, August 2). Guidance on building 
online protection of minor’s mode (draft regulations). http://www.cac.gov.
cn/2023-08/02/c_1692541991073784.htm

Department of Legislative Services. (2018). Public schools – health and 
safety best practices – digital devices. Maryland General Assembly. 
https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/
hb1110?ys=2018RS&search=True

da Silva, S. S., da Silveira, M. A. C., de Almeida, H. C. R, do Nascimento, M. 
C. P, dos Santos, M. A. M, & Heimer, M. V. (2022). Use of digital screens 
by adolescents and association on sleep quality: A systematic review. 
Cadernos de Saude Publica, 38(10), Article e00300721. https://doi.
org/10.1590/0102-311XEN300721 

Elhusseiny, A. M., Eleiwa, T. K., Yacoub, M. S., George, J., ElSheikh, R. H., 
Haseeb, A., Kwan, J., Elsaadani, I. A., Abo Shanab, S. M., Solyman, O., 
& Saeed, H. N. (2021). Relationship between screen time and dry eye 
symptoms in pediatric population during the COVID-19 pandemic. The 
Ocular Surface, 22, 117–119. https://doi.org/10.1016/j.jtos.2021.08.002 

Engberg, E., Figueiredo, R. A. O., Rounge, T. B., Weiderpass, E., & Viljakainen, 
H. (2019). Heavy screen users are the heaviest among 10,000 children. 
Scientific Reports, 9(1), Article 11158. https://doi.org/10.1038/s41598-
019-46971-6 

Engberg, E., Figueiredo, R. A. O., Rounge, T. B., Weiderpass, E., & Viljakainen, 
H. (2020). Heavy screen use on weekends in childhood predicts increased 
body mass index in adolescence: A three-year follow-up study. Journal 
of Adolescent Health, 66(5), 559–566. https://doi.org/10.1016/j.
jadohealth.2019.09.002 

Enthoven, C., Tideman, W., Polling, J. R., Verhoeven, V. J. M., & Klaver, C. C. 
W. (2019). The impact of computers on myopia in 6 to 9 year old school 
children [Conference presentation abstract]. 2019 ARVO annual meeting, 
Vancouver, Canada. Investigative Ophthalmology and Visual Science, 
60(9), 5831. https://iovs.arvojournals.org/article.aspx?articleid=2745001

Enthoven, C. A., Tideman, J. W. L., Polling, J. R., Yang-Huang, J., Raat, 
H., & Klaver, C. C. W. (2020). The impact of computer use on myopia 
development in childhood: The Generation R study. Preventive Medicine, 
132, 105988. https://doi.org/10.1016/j.ypmed.2020.105988 

Fandakova, Y., & Hartley, C. A. (2020). Mechanisms of learning and plasticity 
in childhood and adolescence. Developmental Cognitive Neuroscience, 42, 
Article 100764. https://doi.org/10.1016/j.dcn.2020.100764 

Fang, K., Mu, M., Liu, K., & He, Y. (2019). Screen time and childhood 
overweight/obesity: A systematic review and meta-analysis. Child: Care, 
Health and Development, 45(5), 744–753. https://doi.org/10.1111/
cch.12701 

Fink, D., & Mayes, J. (2021). Unsafe at any sound: Hearing loss and tinnitus in 
personal audio system users. Proceedings of Meetings on Acoustics, 43(1), 
Article 040003. https://doi.org/10.1121/2.0001452

Fink, D. J. (2017). What is a safe noise level for the public? American 
Journal of Public Health, 107(1), 44–45. https://doi.org/10.2105/
AJPH.2016.303527 

Foreman, J., Salim, A., Koca, D., & Dirani, M. (2021, May 17). What does 
science say about screen time and childhood myopia? Review of Myopia 
Management. https://reviewofmm.com/what-does-science-say-about-
screen-time-and-childhood-myopia/

Foreman, J., Salim, A. T., Praveen, A., Fonseka, D., Ting, D. S. W., Guang 
He, M., Bourne, R. R. A., Crowston, J., Wong, T. Y., & Dirani, M. (2021). 
Association between digital smart device use and myopia: A systematic 
review and meta-analysis. The Lancet Digital Health, 3(12), E806–E818. 
https://doi.org/10.1016/S2589-7500(21)00135-7 

Foster, P. J., & Jiang, Y. (2014). Epidemiology of myopia. Eye, 28(2), 202–208. 
https://doi.org/10.1038/eye.2013.280

French, A. N., Morgan, I. G., Mitchell, P., & Rose, K. A. (2013). Patterns 
of myopigenic activities with age, gender and ethnicity in Sydney 
schoolchildren. Ophthalmic and Physiological Optics, 33(3), 318–328. 
https://doi.org/10.1111/opo.12045 

Ghasemirad, M., Ketabi, L., Fayyazishishavan, E., Hojati, A., Maleki, Z. H., 
Gerami, M. H., Moradzadeh, M., Fernandez, J. H. O., & Akhavan-Sigari, 
R. (2023). The association between screen use and central obesity among 
children and adolescents: A systematic review and meta-analysis. Journal 
of Health, Population and Nutrition, 42(1), 51. https://doi.org/10.1186/
s41043-023-00391-5 

Gilliver, M., Nguyen, J., Beach, E. F., & Barr, C. (2017). Personal listening 
devices in Australia: Patterns of use and levels of risk. Seminars in Hearing, 
38(4), 282–297. https://doi.org/10.1055/s-0037-1606324 

Gottschalk, F. (2019, February 4). Impacts of technology use on children: 
Exploring literature on the brain, cognition and well-being. OECD 
Education Working Papers, No. 195. OECD Publishing. https://dx.doi.
org/10.1787/8296464e-en 

Haby, M. M., Chapman, E., Clark, R., Barreto, J., Reveiz, L., & Lavis, J. N. 
(2016). What are the best methodologies for rapid reviews of the research 
evidence for evidence-informed decision making in health policy and 
practice: A rapid review. Health Research Policy and Systems, 14(1), Article 
83. https://doi.org/10.1186/s12961-016-0155-7 

https://doi.org/10.1016/j.amepre.2015.09.030 
https://doi.org/10.1016/j.envres.2018.10.036 
https://doi.org/10.1016/j.envres.2018.10.036 
https://doi.org/10.1001/jamapediatrics.2016.2341 
https://doi.org/10.1001/jamapediatrics.2016.2341 
https://doi.org/10.2147/CLEP.S382956 
https://www.childrenscommissioner.gov.uk/wp-content/uploads/2022/09/cc-digital-childhoods-a-survey-of-children-and-parents.pdf
https://www.childrenscommissioner.gov.uk/wp-content/uploads/2022/09/cc-digital-childhoods-a-survey-of-children-and-parents.pdf
https://www.childrenscommissioner.gov.uk/wp-content/uploads/2022/09/cc-digital-childhoods-a-survey-of-children-and-parents.pdf
https://doi.org/10.1111/opo.12305 
https://doi.org/10.1111/opo.12305 
https://doi.org/10.1111/cxo.12798 
https://doi.org/10.1111/cxo.12798 
https://www.commonsensemedia.org/press-releases/new-report-finds-teens-feel-addicted-to-their-phones-causing-tension-at-home
https://www.commonsensemedia.org/press-releases/new-report-finds-teens-feel-addicted-to-their-phones-causing-tension-at-home
https://www.commonsensemedia.org/press-releases/new-report-finds-teens-feel-addicted-to-their-phones-causing-tension-at-home
https://doi.org/10.1016/j.appdev.2020.101237 
https://doi.org/10.1016/j.appdev.2020.101237 
https://doi.org/10.1016/j.jtos.2017.05.008 
https://doi.org/10.1016/j.ajo.2021.03.035 
https://doi.org/10.1016/j.ajo.2021.03.035 
https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/hb1110?ys=2018RS&search=True
https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/hb1110?ys=2018RS&search=True
https://doi.org/10.1590/0102-311XEN300721  
https://doi.org/10.1590/0102-311XEN300721  
https://doi.org/10.1016/j.jtos.2021.08.002 
https://doi.org/10.1038/s41598-019-46971-6 
https://doi.org/10.1038/s41598-019-46971-6 
https://doi.org/10.1016/j.jadohealth.2019.09.002 
https://doi.org/10.1016/j.jadohealth.2019.09.002 
https://iovs.arvojournals.org/article.aspx?articleid=2745001
https://doi.org/10.1016/j.ypmed.2020.105988 
https://doi.org/10.1016/j.dcn.2020.100764 
https://doi.org/10.1111/cch.12701 
https://doi.org/10.1111/cch.12701 
https://doi.org/10.1121/2.0001452
https://doi.org/10.2105/AJPH.2016.303527 
https://doi.org/10.2105/AJPH.2016.303527 
https://reviewofmm.com/what-does-science-say-about-screen-time-and-childhood-myopia/
https://reviewofmm.com/what-does-science-say-about-screen-time-and-childhood-myopia/
https://doi.org/10.1016/S2589-7500(21)00135-7 
https://doi.org/10.1038/eye.2013.280
https://doi.org/10.1111/opo.12045 
https://doi.org/10.1186/s41043-023-00391-5 
https://doi.org/10.1186/s41043-023-00391-5 
https://doi.org/10.1055/s-0037-1606324 
https://dx.doi.org/10.1787/8296464e-en 
https://dx.doi.org/10.1787/8296464e-en 
https://doi.org/10.1186/s12961-016-0155-7 


72 | New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1

Hale, L., & Guan, S. (2015). Screen time and sleep among school-aged 
children and adolescents: A systematic literature review. Sleep Medicine 
Reviews, 21, 50–58. https://doi.org/10.1016/j.smrv.2014.07.007 

Harrington, S., & O’Dwyer, V. (2023). The association between time spent 
on screens and reading with myopia, premyopia and ocular biometric 
and anthropometric measures in 6- to 7-year-old schoolchildren in 
Ireland. Ophthalmic and Physiological Optics, 43(3), 505–516. https://doi.
org/10.1111/opo.13116

Harrison, R. V. (2008). Noise-induced hearing loss in children: A ‘less than 
silent’ environmental danger. Paediatrics and Child Health, 13(5), 377–
382. https://doi.org/10.1093/pch/13.5.377 

Hedderson, M. M., Bekelman, T. A., Li, M., Knapp, E. A., Palmore, M., 
Dong, Y., Elliott, A. J., Friedman, C., Galarce, M., Gilbert-Diamond, D., 
Glueck, D., Hockett, C. W., Lucchini, M., McDonald, J., Sauder, K., Zhu, 
Y., Karagas, M. R., Dabelea, D., & Ferrara, A; for the Environmental 
Influences on Child Health Outcomes Program. (2023). Trends in screen 
time use among children during the COVID-19 pandemic, July 2019 
through August 2021. JAMA Network Open, 6(2), e2256157. https://doi.
org/10.1001/jamanetworkopen.2022.56157 

Hinduja, S., & Patchin, J. W. (2019). Connecting adolescent suicide to the 
severity of bullying and cyberbullying. Journal of School Violence, 18(3), 
333–346. https://doi.org/10.1080/15388220.2018.1492417 

Holden, B. A., Fricke, T. R., Wilson, D. A., Jong, M., Naidoo, K. S., 
Sankaridurg, P., Wong, T. Y., Naduvilath, T. J., & Resnikoff, S. (2016). 
Global prevalence of myopia and high myopia and temporal trends from 
2000 through 2050. Ophthalmology, 123(5), 1036–1042. https://doi.
org/10.1016/j.ophtha.2016.01.006

Hutton, J. S., Dudley, J., Horowitz-Kraus, T., De Witt, T., & Holland, S. K. 
(2020). Associations between screen-based media use and brain white 
matter integrity in preschool-aged children. JAMA Pediatrics, 174(1), 
e193869. https://doi.org/10.1001/jamapediatrics.2019.3869 

Hysing, M., Pallesen, S., Stormark, K. M., Jakobsen, R., Lundervold, A. J., & 
Sivertsen, B. (2015). Sleep and use of electronic devices in adolescence: 
Results from a large population-based study. BMJ Open, 5(1), Article 
e006748. https://doi.org/10.1136/bmjopen-2014-006748 

IEA. (2019). PIRLS 2016 international database. https://timssandpirls.bc.edu/
pirls2016/international-database/index.html

Ipsos. (2018, August 27). Cyberbullying in NZ 3rd highest of 29 countries 
surveyed. https://www.ipsos.com/en-nz/cyberbullying-nz-3rd-highest-29-
countries-surveyed

Janssen, X., Martin, A., Hughes, A. R., Hill, C. M., Kotronoulas, G., & 
Hesketh, K. R. (2020). Associations of screen time, sedentary time 
and physical activity with sleep in under 5s: A systematic review and 
meta-analysis. Sleep Medicine Reviews, 49, Article 101226. https://doi.
org/10.1016/j.smrv.2019.101226 

Jiang, J. (2018, August 22). How teens and parents navigate screen time and 
device distractions. Pew Research Center. https://www.pewresearch.org/
internet/2018/08/22/how-teens-and-parents-navigate-screen-time-and-
device-distractions/

Jing, M., Ye, T., Kirkorian, H. L., & Mares, M.L. (2023). Screen media exposure 
and young children’s vocabulary learning and development: A meta-
analysis. Child Development, 94(5), 1398–1418. https://doi.org/10.1111/
cdev.13927

Joergensen, A. C., Strandberg-Larsen, K., Andersen, P. K., Hestbaek, L., & 
Andersen, A. M. N. (2021). Spinal pain in pre-adolescence and the relation 
with screen time and physical activity behavior. BMC Musculoskeletal 
Disorders, 22(1), Article 393. https://doi.org/10.1186/s12891-021-04263-z 

Jourdren, M., Bucaille, A., & Ropars, J. (2023). The impact of screen 
exposure on attention abilities in young children: A systematic 
review. Pediatric Neurology, 142, 76–88. https://doi.org/10.1016/j.
pediatrneurol.2023.01.005 

Kabali, H. K., Irigoyen, M. M., Nunez-Davis, R., Budacki, J. G., Mohanty, S. 
H., Leister, K. P., & Bonner, R. L., Jr. (2015). Exposure and use of mobile 
media devices by young children. Pediatrics, 136(6), 1044–1050. https://
doi.org/10.1542/peds.2015-2151 

Karani, N. F., Sher, J., & Mophosho, M. (2022). The influence of screen time 
on children’s language development: A scoping review. South African 
Journal of Communication Disorders, 69(1), a825. https://doi.org/10.4102/
sajcd.v69i1.825 

Kawashima, M., & Tsubota, K. (2013). Tear lipid layer deficiency associated 
with incomplete blinking: A case report. BMC Ophthalmology, 13, Article 
34. https://doi.org/10.1186/1471-2415-13-34 

Kay, R., Benzimra, D., & Li, J. (2017). Exploring factors that influence 
technology-based distractions in bring your own device classrooms. 
Journal of Educational Computing Research, 55(7), 974–995. https://doi.
org/10.1177/0735633117690004 

Kaya, P., & Uzel, M. M. (2023). Development and progression of myopia 
in children during the COVID-19 pandemic in urban area in Turkey. 
International Ophthalmology, 43(10), 3823–3829. https://doi.org/10.1007/
s10792-023-02824-w 

Kerai, S., Almas, A., Guhn, M., Forer, B., & Oberle, E. (2022). Screen time and 
developmental health: Results from an early childhood study in Canada. 
BMC Public Health, 22, Article 310. https://doi.org/10.1186/s12889-022-
12701-3 

Khan, A., Lee, E.-Y., Rosenbaum, S., Khan, S. R., & Tremblay, M. S. 
(2021). Dose-dependent and joint associations between screen time, 
physical activity, and mental wellbeing in adolescents: An international 
observational study. The Lancet Child and Adolescent Health, 5(10), 729–
738. https://doi.org/10.1016/S2352-4642(21)00200-5 

Kidokoro, T., Shikano, A., Tanaka, R., Tanabe, K., Imai, N., & Noi, S. 
(2022). Different types of screen behavior and depression in children 
and adolescents. Frontiers in Pediatrics, Article 822603. https://doi.
org/10.3389/fped.2021.822603 

Kim, A. D., Muntz, A., Lee, J., Wang, M. T. M., & Craig, J. P. (2021). 
Therapeutic benefits of blinking exercises in dry eye disease. Contact 
Lens and Anterior Eye, 44(3), 101329. https://doi.org/10.1016/j.
clae.2020.04.014 

Kirlic, N., Colaizzi, J. M., Cosgrove, K. T., Cohen, Z. P., Yeh, H.-W., Breslin, 
F., Morris, A. S., Aupperle, R. L., Singh, M. K., & Paulus, M. P. (2021). 
Extracurricular activities, screen media activity, and sleep may be 
modifiable factors related to children’s cognitive functioning: Evidence 
from the ABCD study. Child Development, 92(5), 2035–2052. https://doi.
org/10.1111/cdev.13578 

Kolb, B., Harker, A., & Gibb, R. (2017). Principles of plasticity in the 
developing brain. Developmental Medicine and Child Neurology, 59(12), 
1218–1223. https://doi.org/10.1111/dmcn.13546 

Kühn, S., Romanowski, A., Schilling, C., Lorenz, R., Mörsen, C., Seiferth, N., 
Banaschewski, T., Barbot, A., Barker, G. J., Büchel, C., Conrod, P. J., Dalley, 
J. W., Flor, H., Garavan, H., Ittermann, B., Mann, K., Martinot, J.-L., Paus, 
T., Rietschel, M., … & Gallinat, J; on behalf of the IMAGEN Consortium. 
(2011). The neural basis of video gaming. Translational Psychiatry, 1, e53. 
https://doi.org/10.1038/tp.2011.53 

Kurupp, A. R. C., Raju, A., Luthra, G., Shahbaz, M., Almatooq, H., 
Foucambert, P., Esbrand, F. D., Zafar, S., Panthangi, V., & Khan, S. 
(2022). The impact of the COVID-19 pandemic on myopia progression in 
children: A systematic review. Cureus, 14(8), Article e28444. https://doi.
org/10.7759/cureus.28444

Lanca, C., Yam, J. C., Jiang, W.-J., Tham, Y.-C., Hassan Emamian, M., Tan, 
C.-S., Guo, Y., Liu, H., Zhong, H., Zhu, D., Hu, Y.-Y., Saxena, R., Hashemi, 
H., Chen, L.-J., Wong, T.-Y., Cheng, C.-Y., Pang, C.-P., Zhu, H., Pan, C.-W., 
… & Saw, S.-M; The Asian Eye Epidemiology Consortium (AEEC). (2021). 
Near work, screen time, outdoor time and myopia in schoolchildren in 
the Sunflower Myopia AEEC Consortium. Acta Ophthalmologica, 100(3), 
302–311. https://doi.org/10.1111/aos.14942 

Le Clercq, C. M. P., Goedegebure, A., Jaddoe, V. W. V., Raat, H., Battenburg 
de Jong, R. J., & van der Schroeff, M. P. (2018). Association between 
portable music player use and hearing loss among children of school 
age in the Netherlands. JAMA Otolaryngology – Head and Neck Surgery, 
144(8), 668–675. https://doi.org/10.1001/jamaoto.2018.0646 

Lee, K., Kostrykina, S., & Washbrooke, S. (2023). Online addictions are real: 
What are technology educators doing about it? Australasian Journal of 
Technology Education, 9. https://doi.org/10.15663/ajte.v9.i0.101 

https://doi.org/10.1016/j.smrv.2014.07.007 
https://doi.org/10.1111/opo.13116
https://doi.org/10.1111/opo.13116
https://doi.org/10.1093/pch/13.5.377 
https://doi.org/10.1001/jamanetworkopen.2022.56157 
https://doi.org/10.1001/jamanetworkopen.2022.56157 
https://doi.org/10.1080/15388220.2018.1492417 
https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1001/jamapediatrics.2019.3869 
https://doi.org/10.1136/bmjopen-2014-006748 
https://timssandpirls.bc.edu/pirls2016/international-database/index.html
https://timssandpirls.bc.edu/pirls2016/international-database/index.html
https://www.ipsos.com/en-nz/cyberbullying-nz-3rd-highest-29-countries-surveyed
https://www.ipsos.com/en-nz/cyberbullying-nz-3rd-highest-29-countries-surveyed
https://doi.org/10.1016/j.smrv.2019.101226 
https://doi.org/10.1016/j.smrv.2019.101226 
https://www.pewresearch.org/internet/2018/08/22/how-teens-and-parents-navigate-screen-time-and-device-distractions/
https://www.pewresearch.org/internet/2018/08/22/how-teens-and-parents-navigate-screen-time-and-device-distractions/
https://www.pewresearch.org/internet/2018/08/22/how-teens-and-parents-navigate-screen-time-and-device-distractions/
https://doi.org/10.1111/cdev.13927
https://doi.org/10.1111/cdev.13927
https://doi.org/10.1186/s12891-021-04263-z 
https://doi.org/10.1016/j.pediatrneurol.2023.01.005 
https://doi.org/10.1016/j.pediatrneurol.2023.01.005 
https://doi.org/10.1542/peds.2015-2151 
https://doi.org/10.1542/peds.2015-2151 
https://doi.org/10.4102/sajcd.v69i1.825 
https://doi.org/10.4102/sajcd.v69i1.825 
https://doi.org/10.1186/1471-2415-13-34 
https://doi.org/10.1177/0735633117690004 
https://doi.org/10.1177/0735633117690004 
https://doi.org/10.1007/s10792-023-02824-w 
https://doi.org/10.1007/s10792-023-02824-w 
https://doi.org/10.1186/s12889-022-12701-3 
https://doi.org/10.1186/s12889-022-12701-3 
https://doi.org/10.1016/S2352-4642(21)00200-5 
https://doi.org/10.3389/fped.2021.822603 
https://doi.org/10.3389/fped.2021.822603 
https://doi.org/10.1016/j.clae.2020.04.014 
https://doi.org/10.1016/j.clae.2020.04.014 
https://doi.org/10.1111/cdev.13578 
https://doi.org/10.1111/cdev.13578 
https://doi.org/10.1111/dmcn.13546 
https://doi.org/10.1038/tp.2011.53 
https://doi.org/10.7759/cureus.28444
https://doi.org/10.7759/cureus.28444
https://doi.org/10.1111/aos.14942 
https://doi.org/10.1001/jamaoto.2018.0646 
https://doi.org/10.15663/ajte.v9.i0.101 


New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1 | 73 

Leung, C. Y., & Torres, R. (2021). Sleep duration does not mediate the 
association between screen time and adolescent depression and anxiety: 
Findings from the 2018 National Survey of Children’s Health. Sleep 
Medicine, 81, 227–234. https://doi.org/10.1016/j.sleep.2021.02.031 

Leung, M. M., Agaronov, A., Grytsenko, K., & Yeh, M.-C. (2012). Intervening 
to reduce sedentary behaviors and childhood obesity among school-
age youth: A systematic review of randomized trials. Journal of Obesity, 
685430. https://doi.org/10.1155/2012/685430 

Levelink, B., van der Vlegel, M., Mommers, M., Gubbels, J., Dompeling, 
E., Feron, F. J. M., van Zeben-van der Aa, D. M. C. B., Hurks, P., & Thijs, 
C. (2021). The longitudinal relationship between screen time, sleep 
and a diagnosis of attention-deficit/hyperactivity disorder in childhood. 
Journal of Attention Disorders, 25(14), 2003–2013. https://doi.
org/10.1177/1087054720953897 

Levey, S., Fligor, B. J., Ginocchi, C., & Kagimbi, L. (2012). The effects of 
noise-induced hearing loss on children and young adults. Contemporary 
Issues in Communication Science and Disorders, 39, 76–83. https://doi.
org/10.1044/cicsd_39_f_76 

Li, C., Cheng, G., Sha, T., Cheng, W., & Yan, Y. (2020). The relationships 
between screen use and health indicators among infants, toddlers, and 
preschoolers: A meta-analysis and systematic review. International Journal 
of Environmental Research and Public Health, 17(19), 7324. https://doi.
org/10.3390/ijerph17197324 

Liu, H., Chen, X., Huang, M., Yu, X., Gan, Y., Wang, J., Chen, Q., Nie, Z., & 
Ge, H. (2023). Screen time and childhood attention deficit hyperactivity 
disorder: A meta-analysis. Reviews on Environmental Health. https://doi.
org/10.1515/reveh-2022-0262 

Lui, D. P. Y., Szeto, G. P. Y., & Jones, A. Y. M. (2011). The pattern of electronic 
game use and related bodily discomfort in Hong Kong primary school 
children. Computers and Education, 57(2), 1665–1674. https://doi.
org/10.1016/j.compedu.2011.03.008 

Lund, L., Sølvhøj, I. N., Danielsen, D., & Andersen, S. (2021). Electronic 
media use and sleep in children and adolescents in western countries: 
A systematic review. BMC Public Health, 21, Article 1598. https://doi.
org/10.1186/s12889-021-11640-9 

Madigan, S., Browne, D., Racine, N., Mori, C., & Tough, S. (2019). 
Association between screen time and children’s performance on a 
developmental screening test. JAMA Pediatrics, 173(3), 244–250. https://
doi.org/10.1001/jamapediatrics.2018.5056 

Madigan, S., Eirich, R., Pador, P., McArthur, B. A., & Neville, R. D. (2022). 
Assessment of changes in child and adolescent screen time during 
the COVID-19 pandemic: A systematic review and meta-analysis. 
JAMA Pediatrics, 176(12), 1188–1198. https://doi.org/10.1001/
jamapediatrics.2022.4116 

Madigan, S., McArthur, B. A., Anhorn, C., Eirich, R., & Christakis, D. A. 
(2020). Associations between screen use and child language skills: A 
systematic review and meta-analysis. JAMA Pediatrics, 174(7), 665–675. 
https://doi.org/10.1001/jamapediatrics.2020.0327 

Madigan, S., & Reich, S. M. (2023). Consideration of developmental stage 
and the debate on the effects of screens use – Not all things are created 
equal. JAMA Pediatrics, 177(11), 1123–1124. https://doi.org/10.1001/
jamapediatrics.2023.3670 

Magee, C. A., Lee, J. K., & Vella, S. A. (2014). Bidirectional relationships 
between sleep duration and screen time in early childhood. 
JAMA Pediatrics, 168(5), 465–470. https://doi.org/10.1001/
jamapediatrics.2013.4183 

Martínez-Albert, N., Bueno-Gimeno, I., & Gené-Sampedro, A. (2023). Risk 
factors for myopia: A review. Journal of Clinical Medicine, 12(18), 6062. 
https://www.mdpi.com/2077-0383/12/18/6062 

Maryland State Department of Health and Maryland State Department of 
Education. (2019). Health and safety best practice guidelines: Digital 
devices. https://marylandpublicschools.org/programs/Documents/ITSLM/
Health_and_Safety_Best_Practice_Guidelines_Digital_Devices.pdf

Masihuzzaman, M., Kunwar, S., & Bhardwaj, G. K. (2023). Progression 
of myopia in school-aged children after Covid-19 home confinement: 
A systematic review. International Journal of Ocular Oncology and 
Oculoplasty, 4(8), 237–240. https://doi.org/10.18231/j.ijooo.2022.052

Mayes, J. L., & Fink, D. (2021). Personal audio system use can harm auditory 
health. The Journal of the Acoustical Society of America, 149(4), Article 
A124. https://doi.org/10.1121/10.0004735 

Mccrann, S., Loughman, J., Butler, J. S., Paudel, N., & Flitcroft, D. I. 
(2021). Smartphone use as a possible risk factor for myopia. Clinical 
and Experimental Optometry, 104(1), 35–41. https://doi.org/10.1111/
cxo.13092 

McNaughton, S. (2021). Briefing note: Screen time – The effects on children’s 
emotional, social, and cognitive development. Ministry of Education. 
https://assets.education.govt.nz/public/Documents/our-work/information-
releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-
Screen-time-effects-on-childrens-emotional-social-and-cognitive-
development_Redacted.pdf

Medina, E., & McGregor, A. (2019). Pisa 2018: Reading in New Zealand 
– Reading achievement and experiences of 15-year-olds. https://www.
educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-
reading-in-new-zealand

Mei, X., Zhou, Q., Li, X., Jing, P., Wang, X., & Hu, Z. (2018). Sleep problems 
in excessive technology use among adolescent: A systemic review and 
meta-analysis. Sleep Science and Practice, 2, Article 9. https://doi.
org/10.1186/s41606-018-0028-9

Mineshita, Y., Kim, H.-K., Chijiki, H., Nanba, T., Shinto, T., Furuhashi, S., 
Oneda, S., Kuwahara, M., Suwama, A., & Shibata, S. (2021). Screen time 
duration and timing: Effects on obesity, physical activity, dry eyes, and 
learning ability in elementary school children. BMC Public Health, 21, 
Article 422. https://doi.org/10.1186/s12889-021-10484-7 

Ministry of Health. (2017a, May 31). Sit less, move more, sleep well: Active 
play guidelines for under-fives. https://www.health.govt.nz/publication/sit-
less-move-more-sleep-well-active-play-guidelines-under-fives

Ministry of Health. (2017b). Sit less, move more, sleep well: Physical activity 
guidelines for children and young people. https://www.health.govt.nz/
system/files/documents/pages/physical-activity-guidelines-for-children-and-
young-people-may17.pdf

Ministry of Education. (2024, February 20). Digital technology: Safe and 
responsible use in schools guide. https://www.education.govt.nz/
school/digital-technology/ict-incidents/digital-technology-guide-for-
schools/#incidents

Montagni, I., Guichard, E., Carpenet, C., Tzourio, C., & Kurth, T. (2016). 
Screen time exposure and reporting of headaches in young adults: 
A cross-sectional study. Cephalalgia, 36(11), 1020–1027. https://doi.
org/10.1177/0333102415620286 

Moon, J. H., Kim, K. W., & Moon, N. J. (2016). Smartphone use is a risk 
factor for pediatric dry eye disease according to region and age: A case 
control study. BMC Ophthalmology, 16, 188. https://doi.org/10.1186/
s12886-016-0364-4 

Moon, J. H., Lee, M. Y., & Moon, N. J. (2014). Association between video 
display terminal use and dry eye disease in school children. Journal of 
Pediatric Ophthalmology and Strabismus, 51(2), 87–92. https://doi.
org/10.3928/01913913-20140128-01 

Mougharbel, F., Chaput, J.-P., Sampasa-Kanyinga, H., Colman, I., Leatherdale, 
S. T., Patte, K. A., & Goldfield, G. S. (2023). Longitudinal associations 
between different types of screen use and depression and anxiety 
symptoms in adolescents. Frontiers in Public Health, 11, Article 1101594. 
https://doi.org/10.3389/fpubh.2023.1101594

Morgan, I. G., French, A. N., Ashby, R. S., Guo, X., Ding, X., He, M., & Rose, 
K. A. (2018). The epidemics of myopia: Aetiology and prevention. Progress 
in Retinal and Eye Research, 62, 134–149. https://doi.org/10.1016/j.
preteyeres.2017.09.004 

Mortazavi, S., Motlagh, M., Qorbani, M., Mozafarian, N., Heshmat, R., & 
Kelishadi, R. (2019). Association of screen time with sleep duration in 
school-aged children; a nationwide propensity score-matched analysis: The 
CASPIAN-V study. Journal of Research in Health Sciences, 19(2), e00443. 

Muntz, A., Turnbull, P. R. K., Kim, A. D., Gokul, A., Wong, D., Tsay, T. S.-W., 
Zhao, K., Zhang, S., Kingsnorth, A., Wolffsohn, J. S., & Craig, J. P. (2021). 
Extended screen time and dry eye in youth. Contact Lens and Anterior Eye, 
45(5), 101541. https://doi.org/10.1016/j.clae.2021.101541 

https://doi.org/10.1016/j.sleep.2021.02.031 
https://doi.org/10.1155/2012/685430 
https://doi.org/10.1177/1087054720953897 
https://doi.org/10.1177/1087054720953897 
https://doi.org/10.1044/cicsd_39_f_76 
https://doi.org/10.1044/cicsd_39_f_76 
https://doi.org/10.3390/ijerph17197324 
https://doi.org/10.3390/ijerph17197324 
https://doi.org/10.1515/reveh-2022-0262 
https://doi.org/10.1515/reveh-2022-0262 
https://doi.org/10.1016/j.compedu.2011.03.008 
https://doi.org/10.1016/j.compedu.2011.03.008 
https://doi.org/10.1186/s12889-021-11640-9 
https://doi.org/10.1186/s12889-021-11640-9 
https://doi.org/10.1001/jamapediatrics.2018.5056 
https://doi.org/10.1001/jamapediatrics.2018.5056 
https://doi.org/10.1001/jamapediatrics.2022.4116 
https://doi.org/10.1001/jamapediatrics.2022.4116 
https://doi.org/10.1001/jamapediatrics.2020.0327 
https://doi.org/10.1001/jamapediatrics.2023.3670 
https://doi.org/10.1001/jamapediatrics.2023.3670 
https://doi.org/10.1001/jamapediatrics.2013.4183 
https://doi.org/10.1001/jamapediatrics.2013.4183 
https://www.mdpi.com/2077-0383/12/18/6062 
https://marylandpublicschools.org/programs/Documents/ITSLM/Health_and_Safety_Best_Practice_Guidelines_Digital_Devices.pdf
https://marylandpublicschools.org/programs/Documents/ITSLM/Health_and_Safety_Best_Practice_Guidelines_Digital_Devices.pdf
https://doi.org/10.18231/j.ijooo.2022.052
https://doi.org/10.1121/10.0004735 
https://doi.org/10.1111/cxo.13092 
https://doi.org/10.1111/cxo.13092 
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://assets.education.govt.nz/public/Documents/our-work/information-releases/Advice-Seen-by-our-Ministers/September-2021/18.-BN-1271123-Screen-time-effects-on-childrens-emotional-social-and-cognitive-development_Redacted.pdf
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-new-zealand
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-new-zealand
https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2018/pisa-2018-reading-in-new-zealand
https://doi.org/10.1186/s41606-018-0028-9
https://doi.org/10.1186/s41606-018-0028-9
https://doi.org/10.1186/s12889-021-10484-7 
https://www.health.govt.nz/publication/sit-less-move-more-sleep-well-active-play-guidelines-under-fives
https://www.health.govt.nz/publication/sit-less-move-more-sleep-well-active-play-guidelines-under-fives
https://www.health.govt.nz/system/files/documents/pages/physical-activity-guidelines-for-children-and-young-people-may17.pdf
https://www.health.govt.nz/system/files/documents/pages/physical-activity-guidelines-for-children-and-young-people-may17.pdf
https://www.health.govt.nz/system/files/documents/pages/physical-activity-guidelines-for-children-and-young-people-may17.pdf
https://www.education.govt.nz/school/digital-technology/ict-incidents/digital-technology-guide-for-schools/#incidents
https://www.education.govt.nz/school/digital-technology/ict-incidents/digital-technology-guide-for-schools/#incidents
https://www.education.govt.nz/school/digital-technology/ict-incidents/digital-technology-guide-for-schools/#incidents
https://doi.org/10.1177/0333102415620286 
https://doi.org/10.1177/0333102415620286 
https://doi.org/10.1186/s12886-016-0364-4 
https://doi.org/10.1186/s12886-016-0364-4 
https://doi.org/10.3928/01913913-20140128-01 
https://doi.org/10.3928/01913913-20140128-01 
https://doi.org/10.3389/fpubh.2023.1101594
https://doi.org/10.1016/j.preteyeres.2017.09.004 
https://doi.org/10.1016/j.preteyeres.2017.09.004 
https://doi.org/10.1016/j.clae.2021.101541 


74 | New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1

Neitzel, R. L., & Fligor, B. J. (2019). Risk of noise-induced hearing loss 
due to recreational sound: Review and recommendations. The Journal 
of the Acoustical Society of America, 146(5), 3911–3921. https://doi.
org/10.1121/1.5132287 

NSW Government. (2020). Digital devices and online services for students 
[Policy]. https://education.nsw.gov.au/policy-library/policies/pd-2020-0471

Nigg, C. R., Wunsch, K., Nigg, C., Niessner, C., Jekauc, D., Schmidt, S. C. E., 
& Woll, A. (2021). Are physical activity, screen time, and mental health 
related during childhood, preadolescence, and adolescence? 11-year 
results from the German Motorik-Modul Longitudinal Study. American 
Journal of Epidemiology, 190(2), 220–229. https://doi.org/10.1093/aje/
kwaa192 

Nikkelen, S. W. C., Valkenburg, P. M., Huizinga, M., & Bushman, B. J. (2014). 
Media use and ADHD-related behaviors in children and adolescents: A 
meta-analysis. Developmental Psychology, 50(9), 2228-2241. https://doi.
org/10.1037/a0037318

Nishank, S. R. P. (2020, July 14). Guidelines on digital/online education 
provide a roadmap for carrying forward online education with enhanced 
quality. Press Information Bureau, Government of India. https://www.
education.gov.in/sites/upload_files/mhrd/files/PR_PRAGYATA_0.pdf

OECD. (2015, September 14). Students, computers and learning: Making the 
connection. OECD Publishing. https://doi.org/10.1787/9789264239555-en

OECD. (2020, October 15). Education in the digital age: Healthy and happy 
children. OECD Publishing. https://doi.org/10.1787/1209166a-en 

OECD. (2021, May 4). 21st-century readers: Developing literacy skills in a 
digital world. OECD Publishing. https://doi.org/10.1787/a83d84cb-en 

Orben, A., & Przybylski, A. K. (2020). Teenage sleep and technology 
engagement across the week. Peer J, 8, Article e8427. https://doi.
org/10.7717/peerj.8427 

Palm, P., Risberg, E. H., Mortimer, M., Pamerud, G., Toomingas, A., & 
Tornqvist, E. W. (2007). Computer use, neck and upper-extremity 
symptoms, eyestrain and headache among female and male upper 
secondary school students. Scandinavian Journal of Work, Environment 
and Health Supplements, 3, 33–41. 

Paulus, M. P., Squeglia, L. M., Bagot, K., Jacobus, J., Kuplicki, R., Breslin, F. 
J., Bodurka, J., Morris, A. S., Thompson, W. K., Bartsch, H., & Tapert, S. 
F. (2019). Screen media activity and brain structure in youth: Evidence for 
diverse structural correlation networks from the ABCD study. NeuroImage, 
185, 140–153. https://doi.org/10.1016/j.neuroimage.2018.10.040 

Ra, C. K., Cho, J., Stone, M. D., De La Cerda, J., Goldenson, N. I., Moroney, 
E., Tung, I., Lee, S. S., & Leventhal, A. M. (2018). Association of digital 
media use with subsequent symptoms of attention-deficit/hyperactivity 
disorder among adolescents. Journal of the American Medical Association, 
320(3), 255–263. https://doi.org/10.1001/jama.2018.8931 

Raad, M., & Odhabi, H. (2021). Hybrid learning here to stay. Frontiers in 
Education Technology, 4(2), 121–131. https://doi.org/10.22158/fet.
v4n2p121 

Raheem, A., Khan, S. G., Ahmed, M., Alvi, F. J., Saleem, K., & Batool, S. 
(2023). Impact of excessive screen time on speech & language in children. 
Journal of Liaquat University of Medical & Health Sciences, 22(3), 155–
159. 

Restrepo, A., Scheininger, T., Clucas, J., Alexander, L., Salum, G. A., 
Georgiades, K., Paksarian, D., Merikangas, K. R., & Milham, M. P. (2020). 
Problematic internet use in children and adolescents: Associations with 
psychiatric disorders and impairment. BMC Psychiatry, 20, Article 252. 
https://doi.org/10.1186/s12888-020-02640-x 

Reus, E. J., & Mosley, I. T. (2018). The health and development correlates of 
screen media exposure in children 0-5yrs: An integrative literature review. 
Australian Journal of Child & Family Health Nursing, 15(2), 12–21. 

Robinson, T. N., Banda, J. A., Hale, L., Lu, A. S., Fleming-Milici, F., Calvert, 
S. L., & Wartella, E. (2017). Screen media exposure and obesity in 
children and adolescents. Pediatrics, 140(Suppl 2), S97–S101. https://doi.
org/10.1542/peds.2016-1758K 

Sahlburg, P., & Graham, A. (2020). Growing up digital Australia: Phase 1 
technical report. Gonski Institute for Education. https://www.gie.unsw.
edu.au/sites/default/files/documents/UNSW%20GIE%20GUD%20
Phase%201%20Technical%20Report%20MAR20%20v2.pdf

Sahlburg, P., & Graham, A. (2021). Growing up digital Australia: Phase 2 
technical report. Gonski Institute for Education. https://www.gie.unsw.
edu.au/sites/default/files/documents/GONS5000%20Growing%20Up%20
Digital%20Report_FINAL.pdf

Santos, R. M. S., Mendes, C. G., Sen Bressani, G. Y., de Alcantara Ventura, 
S., de Almeida Nogueira, Y. J., de Miranda, D. M., & Romano-Silva, M. 
A. (2023). The associations between screen time and mental health in 
adolescents: A systematic review. BMC Psychology, 11, Article 127. https://
doi.org/10.1186/s40359-023-01166-7 

Sasaki, Y., & Hobbs, J. (2012). Internet safety. In Z. Yan (Ed.), Encyclopedia of 
cyber behavior (pp. 960–975). IGI Global. https://doi.org/10.4018/978-1-
4666-0315-8.ch079 

Saxena, R., Vashist, P., Tandon, R., Pandey, R., M, Bhardawaj, A., Gupta, A., 
& Menon, V. (2017). Incidence and progression of myopia and associated 
factors in urban school children in Delhi: The North India Myopia Study 
(NIM Study). PLoS ONE, 12(12), e0189774. https://doi.org/10.1371/
journal.pone.0189774 

Skalická, V., Wold Hygen, B., Stenseng, F., Kårstad, S. B., & Wichstrøm, L. 
(2019). Screen time and the development of emotion understanding from 
age 4 to age 8: A community study. British Journal of Developmental 
Psychology, 37(3), 427–443. https://doi.org/10.1111/bjdp.12283 

Slavtcheva-Petkova, V., Nash, V. J., & Bulger, M. (2015). Evidence on the 
extent of harms experienced by children as a result of online risks: 
Implications for policy and research. Information, Communication and 
Society, 18(1), 48–62. https://doi.org/10.1080/1369118X.2014.934387 

Stapleton, F., Alves, M., Bunya, V. Y., Jalbert, I., Lekhanont, K., Malet, F., Na, 
K.-S., Schaumberg, D., Uchino, M., Vehof, J., Viso, E., Vitale, S., & Jones, 
L. (2017). TFOS DEWS II epidemiology report. The Ocular Surface, 15(3), 
334–365. https://doi.org/10.1016/j.jtos.2017.05.003 

Stewart, T., Duncan, S., Walker, C., Berry, S., & Schofield, G. (2019). Effects 
of screen time on preschool health and development. Ministry of Social 
Development. https://www.msd.govt.nz/documents/about-msd-and-
our-work/publications-resources/research/screen-time-on-preschoolers/
children-and-families-research-fund-report-effects-of-screen-time-on-p....
pdf

Stiglic, N., & Viner, R. M. (2019). Effects of screentime on the health and 
well-being of children and adolescents: A systematic review of reviews. 
BMJ Open, 9, e023191. https://doi.org/10.1136/bmjopen-2018-023191 

Straker, L., Howie, E. K., Cliff, D. P., Davern, M. T., Engelen, L., Gomersall, S. 
R., Ziviani, J., Schranz, N. K., Olds, T., & Tomkinson, G. R. (2016). Australia 
and other nations are failing to meet sedentary behaviour guidelines for 
children: Implications and a way forward. Journal of Physical Activity and 
Health, 13(2), 177–188. https://doi.org/10.1123/jpah.2015-0026 

Straker, L. M., O‘Sullivan, P. B., Smith, A., & Perry, M. (2007). Computer 
use and habitual spinal posture in Australian adolescents. Public Health 
Reports, 122(5), 634–643. https://doi.org/10.1177/003335490712200511 

Sutcliffe, R., & Webber, A. (2021). PISA 2018: Digital devices and student 
outcomes in New Zealand schools. Ministry of Education. https://www.
educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-
Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-
accessible.pdf

Taehtinen, R. E., Sigfusdottir, I. D., Helgason, A. R., & Kristjansson, A. 
L. (2014). Electronic screen use and selected somatic symptoms in 
10–12 year old children. Preventive Medicine, 67, 128–133. https://doi.
org/10.1016/j.ypmed.2014.07.017 

Takahashi, I., Obara, T., Ishikuro, M., Murakami, K., Ueno, F., Noda, A., 
Onuma, T., Shinoda, G., Nishimura, T., Tsuchiya, K. J., & Kuriyama, S. 
(2023). Screen time at age 1 year and communication and problem-
solving developmental delay at 2 and 4 years. JAMA Pediatrics, 177(10), 
1039–1046. https://doi.org/10.1001/jamapediatrics.2023.3057 

https://doi.org/10.1121/1.5132287 
https://doi.org/10.1121/1.5132287 
https://education.nsw.gov.au/policy-library/policies/pd-2020-0471
https://doi.org/10.1093/aje/kwaa192 
https://doi.org/10.1093/aje/kwaa192 
https://doi.org/10.1037/a0037318
https://doi.org/10.1037/a0037318
https://www.education.gov.in/sites/upload_files/mhrd/files/PR_PRAGYATA_0.pdf
https://www.education.gov.in/sites/upload_files/mhrd/files/PR_PRAGYATA_0.pdf
https://doi.org/10.1787/9789264239555-en
https://doi.org/10.1787/1209166a-en 
https://doi.org/10.1787/a83d84cb-en 
https://doi.org/10.7717/peerj.8427 
https://doi.org/10.7717/peerj.8427 
https://doi.org/10.1016/j.neuroimage.2018.10.040 
https://doi.org/10.1001/jama.2018.8931 
https://doi.org/10.22158/fet.v4n2p121 
https://doi.org/10.22158/fet.v4n2p121 
https://doi.org/10.1186/s12888-020-02640-x 
https://doi.org/10.1542/peds.2016-1758K 
https://doi.org/10.1542/peds.2016-1758K 
https://www.gie.unsw.edu.au/sites/default/files/documents/UNSW%20GIE%20GUD%20Phase%201%20Technical%20Report%20MAR20%20v2.pdf
https://www.gie.unsw.edu.au/sites/default/files/documents/UNSW%20GIE%20GUD%20Phase%201%20Technical%20Report%20MAR20%20v2.pdf
https://www.gie.unsw.edu.au/sites/default/files/documents/UNSW%20GIE%20GUD%20Phase%201%20Technical%20Report%20MAR20%20v2.pdf
https://www.gie.unsw.edu.au/sites/default/files/documents/GONS5000%20Growing%20Up%20Digital%20Report_FINAL.pdf
https://www.gie.unsw.edu.au/sites/default/files/documents/GONS5000%20Growing%20Up%20Digital%20Report_FINAL.pdf
https://www.gie.unsw.edu.au/sites/default/files/documents/GONS5000%20Growing%20Up%20Digital%20Report_FINAL.pdf
https://doi.org/10.1186/s40359-023-01166-7 
https://doi.org/10.1186/s40359-023-01166-7 
https://www.igi-global.com/gateway/chapter/64816
https://www.igi-global.com/gateway/chapter/64816
https://doi.org/10.1371/journal.pone.0189774 
https://doi.org/10.1371/journal.pone.0189774 
https://doi.org/10.1111/bjdp.12283 
https://doi.org/10.1080/1369118X.2014.934387 
https://doi.org/10.1016/j.jtos.2017.05.003 
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://www.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/research/screen-time-on-preschoolers/children-and-families-research-fund-report-effects-of-screen-time-on-p....pdf
https://doi.org/10.1136/bmjopen-2018-023191 
https://doi.org/10.1123/jpah.2015-0026 
https://doi.org/10.1177/003335490712200511 
https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://www.educationcounts.govt.nz/__data/assets/pdf_file/0008/208799/PISA18-Digital-devices-and-student-outcomes-in-New-Zealand-schools-web-accessible.pdf
https://doi.org/10.1016/j.ypmed.2014.07.017 
https://doi.org/10.1016/j.ypmed.2014.07.017 
https://doi.org/10.1001/jamapediatrics.2023.3057 


New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1 | 75 

Talens-Estarelles, C., García-Marqués, J. V., Cervino, A., & García-Lázaro, S. 
(2021). Use of digital displays and ocular surface alterations: A review. The 
Ocular Surface, 19, 252–265. https://doi.org/10.1016/j.jtos.2020.10.001 

Tamana, S. K., Ezeugwu, V., Chikuma, J., Lefebvre, D. L., Azad, M. B., 
Moraes, T. J., Subbarao, P., Becker, A. B., Turvey, S. E., Sears, M. R., 
Dick, B. D., Carson, V., Rasmussen, C., CHILD study investigators, Pei, 
J., & Mandhane, P. J. (2019). Screen-time is associated with inattention 
problems in preschoolers: Results from the CHILD birth cohort study. PLoS 
ONE, 14(4), e0213995. https://doi.org/10.1371/journal.pone.0213995 

Tang, S., Werner-Seidler, A., Torok, M., Mackinnon, A. J., & Christensen, H. 
(2021). The relationship between screen time and mental health in young 
people: A systematic review of longitudinal studies. Clinical Psychology 
Review, 86, Article 102021. https://doi.org/10.1016/j.cpr.2021.102021 

The State Council, The People’s Republic of China. (2018, August 31). New 
scheme unveiled to protect children’s eyesight. http://english.www.gov.cn/
state_council/ministries/2018/08/31/content_281476283494658.htm

Torsheim, T., Eriksson, L., Schnohr, C. W., Hansen, F., Bjarnason, T., & 
Välimaa, R. (2010). Screen-based activities and physical complaints among 
adolescents from the Nordic countries. BMC Public Health, 10(1), Article 
324. https://doi.org/10.1186/1471-2458-10-324 

Tripathi, M., & Mishra, S. K. (2020). Screen time and adiposity among 
children and adolescents: A systematic review. Journal of Public Health, 
28(3), 227–244. https://doi.org/10.1007/s10389-019-01043-x 

Twenge, J. M., & Campbell, W. K. (2018). Associations between screen time 
and lower psychological well-being among children and adolescents: 
Evidence from a population-based study. Preventive Medicine Reports, 12, 
271–283. https://doi.org/10.1016/j.pmedr.2018.10.003 

Twenge, J. M., & Farley, E. (2021). Not all screen time is created equal: 
Associations with mental health vary by activity and gender. Social 
Psychiatry and Psychiatric Epidemiology, 56(2), 207–217. https://doi.
org/10.1007/s00127-020-01906-9

UNESCO. (2023). Global Education Monitoring Report Summary 2023: 
Technology in education: A tool on whose terms? https://unesdoc.unesco.
org/ark:/48223/pf0000386147

United Nations General Assembly. (2022). Impact of the digitalization of 
education on the right to education: Report of the Special Rapporteur 
on the right to education, Koumbou Boly Barry (50th session, Agenda 
item 3). United Nations. https://www.right-to-education.org/sites/right-
to-education.org/files/resource-attachments/UNSR_Impact%20of%20
the%20digitalization%20of%20education%20on%20the%20right%20
to%20education_A.HRC_.50.32_April2022_EN.pdf

Virginia General Assembly. (2020). Public schools; use of digital devices. 
https://lis.virginia.gov/cgi-bin/legp604.exe?201+sum+HB817

Walsh, J. J., Barnes, J. D., Tremblay, M. S., & Chaput, J. P. (2020). Associations 
between duration and type of electronic screen use and cognition in US 
children. Computers in Human Behavior, 108, Article 106312. https://doi.
org/10.1016/j.chb.2020.106312 

Wang, J., Li, Y., Musch, D. C., Wei, N., Qi, X., Ding, G., Li, X., Li, J., Song, L., 
Zhang, Y., Ning, Y., Zeng, X., Hua, N., Li, S., & Qian, X. (2021). Progression 
of myopia in school-aged children after COVID-19 home confinement. 
JAMA Ophthalmology, 139(3), 293–300. https://doi.org/10.1001/
jamaophthalmol.2020.6239 

Wang, J., Sung, V., Carew, P., Burt, R. A., Liu, M., Wang, Y., Afandi, A., & 
Wake, M. (2019). Prevalence of childhood hearing loss and secular trends: 
A systematic review and meta-analysis. Academic Pediatrics, 19(5), 504–
514. https://doi.org/10.1016/j.acap.2019.01.010 

Watts, E. M. H. (2020). Re: Enthoven et al.: The impact of computer use on 
myopia development in childhood: The generation R study. Preventive 
Medicine, 139(5), 106038. https://doi.org/10.1016/j.ypmed.2020.106038

Widen, S. E., Båsjö, S., Möller, C., & Kähäri, K. (2017). Headphone listening 
habits and hearing thresholds in Swedish adolescents. Noise Health, 
19(88), 125–132. https://doi.org/10.4103/nah.NAH_65_16 

Wilkinson, C., Low, F., & Gluckman, S. P. (2021, September 4). Screen time: 
The effects on children’s emotional, social, and cognitive development. 
University of Auckland. https://informedfutures.org/screen-time/

Wong, C. W., Tsai, A., Jonas, J. B., Ohno-Matsui, K., Chen, J., Ang, M., & 
Ting, D. S. W. (2021). Digital screen time during the COVID-19 pandemic: 
Risk for a further myopia boom? American Journal of Ophthalmology, 
223, 333–337. https://doi.org/10.1016/j.ajo.2020.07.034

World Health Organization. (2019a, January 30). Environmental noise 
guidelines for the European Region. https://www.who.int/europe/
publications/i/item/9789289053563

World Health Organization. (2019b, April 24). To grow up healthy, children 
need to sit less and play more. https://www.who.int/news/item/24-04-
2019-to-grow-up-healthy-children-need-to-sit-less-and-play-more

World Health Organization. (2019c, September 18). Safe listening devices 
and systems: A WHO-ITU standard. https://www.who.int/publications/i/
item/9789241515276

World Health Organization. (2021, March 3). World report on hearing. 
https://www.who.int/publications/i/item/world-report-on-hearing

Wu, J.-B., Yin, X.-N., Qiu, S.-Y., Wen, G.-M., Yang, W.-K., Zhang, J.-Y., Zhao, 
Y.-F., Wang, X., Hong, X.-B., Lu, D., & Jing, J. (2022). Association between 
screen time and hyperactive behaviors in children under 3 years in China. 
Frontiers in Psychiatry, 13, Article 977879. https://doi.org/10.3389/
fpsyt.2022.977879 

Wu, S. Z. Z., Chong, J. K., Tracer, N., Wu, M., & Raju, L. (2020). Prevalence 
of dry eye symptoms and relationship to screen time in a New York city 
pediatric population. Investigative Ophthalmology & Visual Science, 61(7), 
340. 

Xiong, S., Sankaridurg, P., Naduvilath, T., Zang, J., Zou, H., Zhu, J., Lv, M., He, 
X., & Xu, X. (2017). Time spent in outdoor activities in relation to myopia 
prevention and control: A meta-analysis and systematic review. Acta 
Ophthalmologica, 95(6), 551–566. https://doi.org/10.1111/aos.13403 

Yang, A., Rolls, E. T., Dong, G., Du, J., Li, Y., Feng, J., Cheng, W., & Zhao, X.-
M. (2022). Longer screen time utilization is associated with the polygenic 
risk for attention-deficit/hyperactivity disorder with mediation by brain 
white matter microstructure. EBioMedicine, 80, Article 104039. https://
doi.org/10.1016/j.ebiom.2022.104039 

Yang, F., Helgason, A. R., Sigfusdottir, I. D., & Kristjansson, A. L. (2013). 
Electronic screen use and mental well-being of 10–12-year-old children. 
European Journal of Public Health, 23(3), 492–498. https://doi.
org/10.1093/eurpub/cks102 

Yifei, P., Xuechun, L., & Yu, Y. (2023). Screen use and its association with 
ADHD symptoms among children: A systematic review. MEDS Public 
Health and Preventive Medicine, 3, 1–10. https://doi.org/10.23977/
phpm.2023.030301 

Yue, C., Wenyao, G., Xudong, Y., Shuang, S., Zhuying, S., Yizheng, Z., Linlin, 
Z., Jinxin, C., Xingqi, W., & Yujia, L. (2023). Dose-response relationship 
between daily screen time and the risk of low back pain among children 
and adolescents: A meta-analysis of 57831 participants. Environmental 
Health and Preventive Medicine, 28, 64. https://doi.org/10.1265/ehpm.23-
00177

Zhang, F., Yin, X., Bi, C., Ji, L., Wu, H., Li, Y., Sun, Y., Ren, S., Wang, G., 
Yang, X., Li, M., Liu, Y., & Song, G. (2020). Psychological symptoms 
are associated with screen and exercise time: A cross-sectional study of 
Chinese adolescents. BMC Public Health, 20, Article 1695. https://doi.
org/10.1186/s12889-020-09819-7 

Zloto, O., Wygnanski-Jaffe, T., Farzavandi, S. K., Gomez-de-Liaño, R., 
Sprunger, D. T., & Mezer, E. (2018). Current trends among pediatric 
ophthalmologists to decrease myopia progression—an international 
perspective. Graefe’s Archive for Clinical and Experimental Ophthalmology, 
256(12), 2457–2466. https://doi.org/10.1007/s00417-018-4078-6 

Zou, J., Xiang, J., Wang, H., Wen, Q., & Luo, X. (2021). Association of screen 
time-based sedentary behavior and the risk of depression in children and 
adolescents: Dose-response meta-analysis. Archives of Clinical Psychiatry, 
48(6), 235–244.

https://doi.org/10.1016/j.jtos.2020.10.001 
https://doi.org/10.1371/journal.pone.0213995 
https://doi.org/10.1016/j.cpr.2021.102021 
https://doi.org/10.1186/1471-2458-10-324 
https://doi.org/10.1007/s10389-019-01043-x 
https://doi.org/10.1016/j.pmedr.2018.10.003 
https://doi.org/10.1007/s00127-020-01906-9
https://doi.org/10.1007/s00127-020-01906-9
https://unesdoc.unesco.org/ark:/48223/pf0000386147
https://unesdoc.unesco.org/ark:/48223/pf0000386147
https://www.right-to-education.org/sites/right-to-education.org/files/resource-attachments/UNSR_Impact%20of%20the%20digitalization%20of%20education%20on%20the%20right%20to%20education_A.HRC_.50.32_April2022_EN.pdf
https://www.right-to-education.org/sites/right-to-education.org/files/resource-attachments/UNSR_Impact%20of%20the%20digitalization%20of%20education%20on%20the%20right%20to%20education_A.HRC_.50.32_April2022_EN.pdf
https://www.right-to-education.org/sites/right-to-education.org/files/resource-attachments/UNSR_Impact%20of%20the%20digitalization%20of%20education%20on%20the%20right%20to%20education_A.HRC_.50.32_April2022_EN.pdf
https://www.right-to-education.org/sites/right-to-education.org/files/resource-attachments/UNSR_Impact%20of%20the%20digitalization%20of%20education%20on%20the%20right%20to%20education_A.HRC_.50.32_April2022_EN.pdf
https://lis.virginia.gov/cgi-bin/legp604.exe?201+sum+HB817
https://doi.org/10.1016/j.chb.2020.106312 
https://doi.org/10.1016/j.chb.2020.106312 
https://doi.org/10.1001/jamaophthalmol.2020.6239 
https://doi.org/10.1001/jamaophthalmol.2020.6239 
https://doi.org/10.1016/j.acap.2019.01.010 
https://doi.org/10.1016/j.ypmed.2020.106038
https://doi.org/10.4103/nah.NAH_65_16 
https://informedfutures.org/screen-time/
https://doi.org/10.1016/j.ajo.2020.07.034
https://www.who.int/europe/publications/i/item/9789289053563
https://www.who.int/europe/publications/i/item/9789289053563
https://www.who.int/news/item/24-04-2019-to-grow-up-healthy-children-need-to-sit-less-and-play-more
https://www.who.int/news/item/24-04-2019-to-grow-up-healthy-children-need-to-sit-less-and-play-more
https://www.who.int/publications/i/item/9789241515276
https://www.who.int/publications/i/item/9789241515276
https://www.who.int/publications/i/item/world-report-on-hearing
https://doi.org/10.3389/fpsyt.2022.977879 
https://doi.org/10.3389/fpsyt.2022.977879 
https://doi.org/10.1111/aos.13403 
https://doi.org/10.1016/j.ebiom.2022.104039 
https://doi.org/10.1016/j.ebiom.2022.104039 
https://doi.org/10.1093/eurpub/cks102 
https://doi.org/10.1093/eurpub/cks102 
https://doi.org/10.23977/phpm.2023.030301 
https://doi.org/10.23977/phpm.2023.030301 
https://doi.org/10.1265/ehpm.23-00177
https://doi.org/10.1265/ehpm.23-00177
https://doi.org/10.1186/s12889-020-09819-7 
https://doi.org/10.1186/s12889-020-09819-7 
https://doi.org/10.1007/s00417-018-4078-6 


76 | New Zealand Journal of Physiotherapy | 2024 | Volume 52 | Issue 1

Appendix A

RELEVANCE OF DIGITAL TECHNOLOGIES TO PAEDIATRIC PHYSIOTHERAPISTS

Understanding the effects of screen use on child/adolescent 
health is important for physiotherapists. Digital technologies are 
progressing more rapidly than any other innovation in history. 
Balancing the opportunities they present to young people 
against the risk of harms (including harms of excessive use) is a 
global priority (United Nations General Assembly, 2022). While 
a broad range of health risks have been found, physiotherapists 
also operate across a wide field of practice. Not only is the 
influence of digital technologies on children’s musculoskeletal 
health relevant, but physiotherapists also work in a varied scope 
with roles that are less prominent, such as eye health, mental 
health, obesity, and general population health. Alongside other 
medical disciplines, physiotherapists are positioned to lead in 
designing health interventions, and their unique skillset brings 
a valuable perspective to this field. Indeed, guidelines for screen 
use for children have often focused strongly on the mind, to 
the exclusion of the body (Straker et al., 2016). Physiotherapists 
currently have active roles not only in providing treatment for 
health issues directly associated with excessive screen use, but 
also in research, health promotion, and guideline development.

Beyond these roles, physiotherapy as a profession involves 
wider integration of digitalisation in delivery of care. While not 
the focus of this review, physiotherapists can also utilise digital 
technologies during sessions for motivation, distraction, physical 
activity, and planning (including use of exercise-based gaming 
software), and for remote delivery of services. Understanding 
a child’s daily screen use could therefore influence choice of 
intervention, and to help shape advice on balance and active 
play. As an example, physical conditions relating to excessive 
screen use might indicate interventions including patient and 
caregiver advice (with reference to recreational screen guidelines 
and/or family media plans), and non-screen based treatments 
(Ministry of Health, 2017a, 2017b). Further, treatment ideas 
could be adapted for co-existing conditions, for example, 
interventions for patients with high screen use and myopia 
could include suggestions for outdoor play. Conversely, digital 
interventions can allow access or engagement with treatment 
that would otherwise be challenging. 

Appendix B

BEST PRACTICE GUIDELINES

Best practice guidelines or recommendations for recreational 
screen use have been developed in numerous countries 
worldwide, including New Zealand (Ministry of Health, 2017a, 
2017b). Guidelines for recreational screen use in New Zealand 
focus on time limits, including advice to discourage screen time 
for under 2 year olds and to limit screen time for children aged 
2 to 5 years old to less than one hour per day, noting that “less 
is best” (Ministry of Health, 2017a). For 5 to 17 year olds, no 
more than 2 hours per day of recreational screen time is advised 
(Ministry of Health, 2017b).

The American Academy of Pediatrics has moved away from 
advising specific time restrictions for children over 5 years old, 
instead (1) encouraging families to set and enforce their own 
time limits, (2) providing education on harms of excessive screen 
use and poor quality screen media content, and (3) providing 
advice to support higher-quality screen use (American Academy 
of Pediatrics, 2023).

Best-practice guidelines, recommendations, or legislation for 
the safer use of digital technologies in education have been 
developed in numerous countries or states, including among 
others the United States (Department of Legislative Services, 
2018; Maryland State Department of Health and Maryland State 
Department of Education, 2019; Virginia General Assembly, 
2020), China (Cyberspace Administration of China, 2023; The 
State Council, The People’s Republic of China, 2018), India 
(Nishank, 2020), and Australia (NSW Government, 2020).

Alongside recent commentary from the United Nations 
and UNESCO on the impacts of digitisation of education, 
Sweden and Denmark, with comparatively high use of digital 
technologies in education compared to other wealthy countries, 
are developing guidelines with a view to encourage a balance 
of learning on and off screens, and to limit screen use in the 
classroom for younger school-aged students (UNESCO, 2023; 
United Nations General Assembly, 2022).
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Appendix C

SOCIAL IMPACTS OF DIGITAL TECHNOLOGIES: RELATIONSHIP OF HARMS TO CONTENT AND DESIGN

Sex-related harm due to online experiences for children and 
adolescents can result from abusive sexting, sexual solicitation, 
child pornographic exploitation, child abuse, and viewing of 
pornographic material (whether intentional or unintentional) 
(Slavtcheva-Petkova et al., 2015). Impacts can include the 
development of problem sexualised behaviours (PSB), early 
initiation of sexual behaviours, normalisation and desensitisation 
of sexual violence, sexual aggression, and the psychological and 
physical impacts of abuse (Sasaki & Hobbs, 2012).

Websites promoting dietary restrictions, anorexia, self-harm, and 
suicide can be considered harmful through the normalisation 
of injurious behaviour and by inciting self-harm (Slavtcheva-
Petkova et al., 2015). Nearly 50% of children and adolescents 
aged 8 to 17 years old have reported seeing inappropriate 
content online that made them feel worried or upset (Children’s 
Commissioner, 2022).

Cyberbullying is a well-recognised significant public health 
issue for children and adolescents. New Zealand students have 
the third highest incidence of cyberbullying globally, with a 
prevalence of 27% compared to an international range reported 
at 14 to 21% (Ipsos, 2018). Cyberbullying increases the risk 
of suicidal thoughts and attempts in young people, and is 
associated with declining academic results and post-traumatic 
stress disorder (PTSD). Students who experienced cyberbullying 
were found to be twice as likely to commit suicide as those who 
had not (Hinduja & Patchin, 2019). 

Much has been made of the addictive nature of technology in 
media, coined persuasive design. Fifty percent of adolescents 
have described themselves as feeling “addicted” to their 
phones, with 90% agreeing that too much time spent online is 
a problem facing their age group, and 60% saying it’s a major 
problem (Common Sense Media, 2016; Jiang, 2018). The term 
addiction in relation to technology has been challenged, and 
the WHO’s addition of Gaming Disorder to the International 
Compendium of Diseases has been criticised. 

While also controversial, problematic internet use (PIU), defined 
as excessive internet use ultimately leading to distress or 
impairment, has a reported incidence of 1% to 25% (Restrepo 
et al., 2020). PIU in turn can reduce emotional wellbeing and 
quality of life. Indeed, while mental health diagnosis can be 
a precursor to PIU, PIU also has been found to predict poor 
mental health (Anderson et al., 2017). Certain populations may 
have a greater risk of PIU, including those with a diagnosis of 
Autistic Spectrum Disorder, ADHD, and psychiatric disorders. It 
is also suggested that adolescents are at higher risk due to their 
developing cognitive control mechanisms (Restrepo et al., 2020). 
Two thirds of parents report struggling to support children 
to keep balanced screen habits, and 65% of parents report 
that negotiating screen use causes conflict with their children 
(Sahlburg & Graham, 2021; Sasaki & Hobbs, 2012; Slavtcheva-
Petkova et al., 2015). 
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