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ABSTRACT

Children are using digital screen media at an even younger age as they use it for a wide range of activities such as 
watching videos, playing games, and educational purposes. Due to its accessibility and portability, children also 
spend a significant amount of time on screen. Excessive screen time in children is associated with many consequenc-
es, including language delay, hyperactivity, impulsivity, visual problems, and lower psychological well-being. With 
the emergence of behaviour addictions related to technologies such as addiction towards online games, the internet, 
and the mobile phone, researchers are looking into these incidences among children. However, a validated and reli-
able tool is important to detect the problem early, especially for young children at increased risk. To date, many tools 
have been developed to detect screen-related dependencies for adolescents and adults but lacking among children. 
This review aims to elicit tools available specifically for children below 10 years of age, to analyse its psychometric 
properties and validation process as well as to compare between them.
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INTRODUCTION

Screen media is defined as “media specifically produced, 
created for, and unfolding on the screen yet are general 
enough to encompass a broad array of different media, 
both moving (film, video, television, and gaming) as well 
as those which are generally more static (websites, social 
media, blogs)” (1 p250). With the rapid advancement 
in technology, screen media now plays a significant 
part in our daily lives in almost all forms of activities. 
The affordability of screen media devices means that 
children are exposed much earlier. A nationwide survey 
in the United States showed that 74% of children below 
two were exposed to the screen (2). While in Malaysia, 
the National Health Morbidity Survey (NHMS) 2016 
for Maternal Child Health (MCH) showed that the 
prevalence of children less than two years old who 
were exposed to the screen was 73.3%, which makes 
it worryingly similar with a developed country (3). As 
screen media devices are getting more portable and 
high-speed internet more accessible, children are at risk 
of being exposed to the screen longer and continuously, 
especially to online streaming content such as online 
videos. A recent survey indeed had shown that online 

videos now dominate children’s screen time, replacing 
the television as the screen media most used by children 
previously. The same study showed that children from 
birth to eight years old spent about two and half hours on 
screen media daily (4). In Malaysia, 52.2% of children 
under five years of age were exposed to the screen for 
more than 2 hours per day (3). This is longer than the 
recommended time limit suggested by The American 
Academy of Pediatrics (AAP). The AAP recommends no 
media for children under two years old except for video 
calls and only up to 1 hour of quality media for children 
from 2 to 5 years old per day (5). 

Prolonged exposure to screen media beyond the 
recommended limits is associated with several health 
complications, such as language delay (6), hyperactivity 
(7), impulsivity (8) , visual problems (9), and lower 
psychological well-being (10). Neurobiological 
research has found evidence to suggest that the effect 
of problematic screen media use is associated with 
epigenetic and brain structure changes in young 
children (6,11,12). This has led to concern amongst 
some researchers of another complication of the screen: 
screen media dependency. Screen media dependency 
is a term used to describe the use of the screen in a 
problematic manner (which includes preoccupation, 
withdrawal symptoms, increasing tolerance, failure to 
reduce or stop screen activities, and so on), which affect 
health and daily functioning (12). In literature, various 
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(preschool OR children) AND (questionnaire OR tool 
OR measure) AND (validation OR development). 
Results were further filtered by age group (birth to 12 
years), Methodology (Quantitative measures), and year 
of publication from 2015 to 2020. The language of 
publication was restricted to English in both databases. 
77 articles were manually reviewed by title and 
abstracts by two reviewers working together to include 
and exclude relevant studies. The full-text articles of the 
final list were then examined in more detail. Additional 
articles found in references were hand-searched on 
Google Scholar (Figure I). 

terminologies are used in classifying screen media-
related dependencies, which are interchangeable with 
one another, such as internet addiction, mobile phone 
dependency, video game disorder, etc. It is not suitable 
to categorize a specific media addiction to young 
children since they are generally exposed to all kinds of 
screen media devices such as television, mobile phones, 
laptops, and tablets (13). 

Research on screen media-related (such as internet, 
smartphone, and video games) dependencies are 
established among adolescents, teenagers, and adults, 
with worrying results. But with surveys showing earlier 
and increasing use of screen media devices among 
young children, attention is now shifting to this age 
group. There are also other reasons why screen media 
dependency research need to concentrate on this age 
group. Firstly, young children’s brains are at a critical 
stage of development and possibly at higher risk of 
severe adverse effects. Between the age of one to two 
years, the brain is at the peak of plasticity, producing 
excess neurons before it is pruned by early adolescence 
(14,15). WHO (World Health Organization) defines 
adolescence as the age from 10-19 years of age (16). 
Therefore, the earlier the detection during childhood 
may lead to a better outcome with intervention and 
rehabilitation. Secondly, hyperactivity and impulsivity 
were observed with prolonged exposure of screen 
in experimental studies on rats (8), and hyperactivity 
developed during preschool years are one of the risk 
factors for future substance and alcohol abuse as well as 
other behavioural problems (17). Therefore, screening 
and detecting screen media dependency in younger 
children may lead to a better outcome if intervened 
early with parental involvement.

However, research on screen media-related dependencies 
among young children below the adolescence age (less 
than 10 years) is scarce. This could be due to the lack 
of suitable tools to measure screen media dependency 
in this age group. Therefore, the purpose of this paper 
was to search for any appropriate tools that can be used 
to screen for media related dependency in children less 
than 10 years of age; to evaluate their validation process; 
to analyse the psychometric properties of each tool; and 
to make an in-depth comparison, with the purpose to 
facilitate researchers in choosing the right tool. 

METHODS

We searched two databases for relevant articles: 
PubMed and PsycInfo. Search terms for PubMed were 
MeSH terms [Internet Addiction] AND [ Questionnaire 
Design] AND [Validation Studies]. Results were further 
filtered by year of publication from 2015 to 2020.  and 
age categories from 2-12 years old.  Search terms for 
PsycInfo were (screen OR media OR videogame OR 
internet OR smartphone OR digital) AND (addiction 
OR dependence OR problematic OR disorder) AND 

Figure 1: Flowchart of literature included for review

Selection process

Inclusion criteria
Articles that focused on new questionnaire development 
for any screen-related addiction and the age range of the 
participants from 4 to 9 years old were selected.

Exclusion criteria
Articles were excluded if it is a commentary and if full-
text articles were not available.

RESULTS

We identified 3 tools to detect screen-related addictive 
behaviour that can be used for young children less than 
10 years old, which were the Videogame Addiction 
Scale (VASC) by Griffith et al, the Digital Addiction Scale 
for Children (DASC) by Hawi et. al, and the Problematic 
Media Use Measure (PMUM) by Domoff et. al.

The Videogame Addiction Scale for children (VASC) 
was developed to assess video game addiction among 
780 Turkish schoolchildren aged 9 to 12 years old (18). 
Five specialists in the academic and psychological fields 
were involved in the development of the initial draft. Its 
Exploratory Factor Analyses (EFA) resulted in 21 items 
and a 4-factor structure explaining 55% of the variance. 
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psychosocial consequences, serious problems due to 
use, withdrawal, tolerance, deception, escape, or relieve 
mood (Table I).

The 4-factor structure was “self-control, reward/
reinforcement, problem, and involvement” (12 p874). 
The VASC was found to have good internal consistency 
reliability of 0.89. The Confirmatory Factor Analyses 
(CFA) found the VASC to have an excellent fit (RMSEA 
= 0.05 and CFI 0.96) (18). Overall, the VASC scale is a 
reliable and valid questionnaire to be used. For this scale, 
the authors recommended that the responses’ scores to 
be summed up, with a total score ranging from 21 to 
105. A score above 90 indicates a possible addiction 
to video games, making this scale a screening and not 
a diagnostic tool. The time to complete the scale was 
approximately 25 minutes. Based on our knowledge, the 
VASC scale is only available in the Turkish language.
 
Another questionnaire is the Digital Addiction Scale for 
children (DASC) (19). It is a self-reporting instrument that 
was constructed on the internet gaming disorder from 
DSM V and Griffith’s 6 core addiction criteria. This scale 
was validated in Lebanon among 822 schoolchildren 
but is available in English. The content was validated 
by an English teacher, scale development professionals, 
and child psychologist. Discriminant validity is good as 
none of the 9 criteria highly correlate with each other. 
Its internal consistency reliability is excellent at 0.936. 
It contains a 4-factor structure with 21 items obtained 
via exploratory factor analysis (EFA). CFA found that the 
DASC had a perfect fit and confirmed the dimensional 
structure (RMSEA: 0.0418, CFI: 0.959). The DASC score 
underwent criterion-related validation correlated with 
duration using digital devices. It was used to assess 
children aged 9 – 12 years old who were already in 
primary school and exposed to digital devices in various 
ways. The scores for DASC range from 25 to 125. The 
higher the scores mean higher digital dependency.

The latest questionnaire produced to detect children’s 
problematic media use was the Problematic Media Use 
Measure (PMUM) (20) which was developed in the 
United States and to be used for children from the age of 
4 to 11 years old. The responses were from 632 parents. 
It was developed based on the DSM V’s 9 criteria of 
internet gaming disorder. Experts involved in content 
validity were from pediatrics, developmental and clinical 
psychology, communications, and adolescent medicine. 
The Cronbach alpha was 0.97 for 27-item questionnaire 
and 0.93 for PMUM short form (PMUM SF). Exploratory 
Factor Analyses (EFA) of the items found one-factor 
construct of screen media addiction. The authors 
proceeded to conduct Confirmatory Factor Analysis 
(CFA) for the PMUM-SF only since it has “demonstrated 
similar psychometric properties, was highly correlated 
with the PMUM full scale, similarly predicted child 
psychosocial difficulties and was shorter” (11 p7). The 
CFA for PMUM-SF was RMSEA=0.085, CFI=0.961, 
and SRMR=0.024, which showed an acceptable fit to 
the data. The finalized 27 items of the PMUM reflect 
all 9 criteria of internet gaming disorder, including 
unsuccessful control, loss of interest, preoccupation, 

Table I: Criteria of each Questionnaire

PMUM DASC VASC

Unsuccessful control Deception Self control

Loss of interest Conflict Reward/re-inforcement

Preoccupation Displacement Problems

Psychosocial consequences Problems Involvement

Serious problem due to use Preoccupation

Withdrawal Relapse

Tolerance Mood modification

Deception Withdrawal

Escape/relieve mood Tolerance

DISCUSSION

The questionnaires share some similarities and 
differences that can be compared (Table II). The VASC 
was validated among Turkish children, the DASC among 
Lebanese children, while the PMUM was validated 
among predominantly (84%) White ethnicity in the 
United States. The tools may not be generalizable to 
other populations, and it is recommended to translate 
and validate in local settings before being used. The 
DASC and the PMUM were the only questionnaires 
developed in English, while the VASC was developed 
in the Turkish language. To our current knowledge, 
an English version is not yet available. For content 
validation, all three tools developed items from the 
Internet Gaming Disorder (IGD) criteria in DSM V, with 
the VASC did not mention which criteria it followed. 
The PMUM specifically said following all 9 criteria from 
the IGD in DSM V, while the developers of DASC also 
based on Griffith’s 6 core addiction criteria, including 
(problems, deception, and displacement). The VASC 
and DASC are targeted at children ages 9 to 11, and 
both questionnaires underwent a cohesive language 
reviewing process to ensure the questions were suitable 
to be understood for that age group. Both DASC and 
VASC had experts in education in their team to ensure 
the language was ideal for their target population. The 
VASC was the only questionnaire that underwent face 
validity among children. The questions developed for 
the PMUM were created for adults since it is a parent-
report measure. The wordings for their questions were 
reviewed during content validity.

All three tools were analysed for their internal consistency 
reliability. As for validation analysis, all three tools 
underwent a robust construct validity. The VASC and 
DASC both stated that they went through the face and/
or language validity, while it was not clear whether 
the PMUM had any, though it is noted that they had a 
communication expert as part of the team. The DASC 
and PMUM also underwent criterion and convergent 
validity, respectively, while the authors of VASC noted 
their limitations in not doing this. 
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Table II:  Comparison between questionnaires

Tool Author Target age Number of items Areas of strengths Report measures

1 2 3 4 5 6 7 A B

VASC Griffiths et. Al
2017

9-11 21 ● ● ● ● ●

DASC Hawi et. Al
2019

9-11 25 ● ● ● ● ● ● ●

PMUM Domoff et. Al
2019

4-11 27 ● ● ● ● ● ●

1.	 Internal consistency reliability
2.	 Face/language validity
3.	 Content validity
4.	 Construct validity
5.	 Convergent or concurrent validity
6.	 Short Form
7.	 Scoring information
A.	 Self-report measure
B.	 Parent report measure

Two questionnaires, the VASC and the PMUM went 
through the validation process using two separate 
samples. At the same time, the creators of DASC did not 
mention this method, so it was assumed to have gone 
through its validation procedure using one sample. The 
standard and recommended procedure for validation 
studies are to use two separate samples (21,22). The first 
sample was to determine the tool structure, while the 
second sample was to confirm the fit of the tool structure.

The VASC and the PMUM can be used for any media 
device, while the DASC can be explicitly used for video 
game use. Video game addiction is a suitable parameter 
for the age of 9 – 12 years old since playing a videogame 
is common among children (23,24). The creators of the 
VASC and PMUM felt that the approach towards screen 
devices, in general, is suitable since young children tend 
to use multiple devices. In this aspect, the PMUM is the 
only questionnaire used among preschool children, 
starting from the age of 4. While the VASC and the DASC 
both can be used from the age of 9. Because the PMUM 
is a tool that can be used in young children, it is also 
the only questionnaire that uses parent’s report measure, 
which is essential to get accurate information via the 
parents or the primary caregiver. The creators of PMUM 
also produced a validated short-form version along with 
the extended version, which is fast and practical to be 
used in studies where other tools are also being used. 

All questionnaires used a 5-point Likert scale answer 
format. In addition, both DASC and VASC gave 
instructions on scoring and interpretation while the 
PMUM did not mention this. Lastly, all three share the 
same limitations of self-reporting tools, which may be 
influenced by memory recall and social desirability 
biases.

Eventhough the aim of this review was to find tools that 
are suitable to be used for children below adolescence 
age (<10 years old), there is only one questionnaire (the 
PMUM) available at this moment that covers the early 
childhood age range. The other two questionnaires were 
developed for children starting from the age of 9. We coud 
not find any tools for the toddler age group . Therefore 

it is recommended that more research on developing 
parent report measures for younger age groups such as 
pre-school age (4-6 years old) and toddler or nursery 
age (1-3 years old) to be carried out, since these are the 
age groups where screen media are usually introduced. 
Earlier detection of young children at risk of dependency 
may lead to successful intervention outcome.

CONCLUSION

Research has shown that prolonged use of screen media 
may have health implications among children. However, 
screening tools for screen-related dependency for young 
children below 10 years old are still scarce, with the 
majority of tools were developed for adolescents and 
older age groups. Our search came up with only 3 tools, 
and out of this, one tool can be used exclusively for 
young children from pre-school age. In addition, only 
two tools were available in English, and one tool was 
specific for video game addiction. All three tools are 
valid and reliable to be used. Still, re-validation in the 
researcher’s target population is highly recommended 
since all three tools were developed and validated in 
specific populations. It is also recommended for more 
parent-report questionnaires to be developed especially 
for pre-school and nursery age children.

ACKNOWLEDGEMENT

This review is part of the FRGS RACER (RACER/1/2019/
SKK05/UIAM//1) grant. 
  
REFERENCES
 
1.	 Taren D1. 	 Chilsen P. Making it for the screen: 

Creating digital media literacy. Handb Res Digit 
Media Creat Technol. 2015;249–64. 

2. 	 Rideout VJ. Zero to Six, electronic media in the 
lives of infants, toddlers and preschoolers. Henry J 
Kaiser Fam Found. 2015;(August). 

3. 	 Jai AN, Kassim ABM, Samad AA, Baharuddin 
A, Rosman A, Naidu BM, et al. National Health 
And Morbidity Survey 2016 : Maternal And 
Child Health (MCH). Kementeri Kesihat Malaysia 



Mal J Med Health Sci 18(3): 174-178, May 2022 178

[Internet]. 2016;2:276. Available from: http://
www.iku.gov.my/ images / IKU/Document /
REPORT/2016/NHMS2016ReportVolumeII-
MaternalChildHealthFindingsv2.pdf

4. 	 Rideout V, Robb MB. The Common Sense census: 
Media use by kids age zero to eight. San Francisco, 
CA: Common Sense Media; 2020. 

5. 	 Hill D, Ameenuddin N, Chassiakos YR, Cross C, 
Radesky J, Hutchinson J, et al. Media and young 
minds. Pediatrics [Internet]. 2016 [cited 2021 Jun 
22];138(5). Available from: www.aappublications.
org/news

6. 	 Hutton JS, Dudley J, Horowitz-Kraus T, Dewitt 
T, Holland SK. Associations between Screen-
Based Media Use and Brain White Matter Integrity 
in Preschool-Aged Children. JAMA Pediatr. 
2020;174(1):1–10. 

7. 	 Hermawati D, Rahmadi FA, Sumekar TA, 
Winarni TI. Early electronic screen exposure and 
autistic-like symptoms. Intractable Rare Dis Res. 
2018;7(1):69–71. 

8. 	 Christakis DA, Benedikt Ramirez JS, Ferguson 
SM, Ravinder S, Ramirez JM. How early media 
exposure May affect cognitive function: A review 
of results from observations in humans and 
experiments in mice. Vol. 115, Proceedings of the 
National Academy of Sciences of the United States 
of America. National Academy of Sciences; 2018. 
p. 9851–8. 

9. 	 Valcheva KP, Krivoshiiska-Valcheva EK, Stateva D 
V., Statev KN. Computer Eye Syndrome in Children 
Aged 3 To 6 Years. J IMAB - Annu Proceeding 
(Scientific Pap. 2016;22(1):1075–7. 

10. 	 Twenge JM, Campbell WK. Associations between 
screen time and lower psychological well-being 
among children and adolescents: Evidence from 
a population-based study. Prev Med Reports. 
2018;12(October):271–83. 

11. 	 Blum K. Neurogenetics and Epigenetics in 
Impulsive Behaviour: Impact on Reward. 2012; 

12. 	 Sigman A. Screen Dependency Disorders: a new 
challenge for child neurology. J Int Child Neurol 
Assoc. 2017; 

13. 	 Domoff SE, Borgen AL, Radesky JS. Interactional 

theory of childhood problematic media use. Hum 
Behav Emerg Technol. 2020;2(4):343–53. 

14. 	 Kolb B, Gibb R. Brain plasticity and behaviour in 
the developing brain. J Can Acad Child Adolesc 
Psychiatry [Internet]. 2011 Nov;20(4):265–76. 
Available from: https://pubmed.ncbi.nlm.nih.
gov/22114608

15. 	 Johnston M V. Plasticity in the developing 
brain:Implications for rehabilitation. Dev Disabil 
Res Rev. 2009;15:94–101. 

16. 	 WHO. Strategic Guidance on Acelerating Actions 
for Adolescent Health (2018 -2022) [Internet]. 2018. 
103 p. Available from: https://apps.who.int/iris/
bitstream/handle/10665/274312/9789290226475-
eng.pdf?sequence=1&isAllowed=y

17. 	 Belcher HM., Shinitzky HE. Substance Abuse in 
Children: Prediction, Protection, and Prevention. 
Pediatr Adolesc Med. 1998;152:952–60. 

18. 	 Griffiths MD, Kan A. Development and Validation 
of Videogame Addiction Scale for Children ( VASC 
). 2017;869–82. 

19. 	 Hawi NS, Samaha M, Griffiths MD. The Digital 
Addiction Scale for Children : 2019;00(00):1–8. 

20. 	 Domoff SE, Harrison K, Gearhardt AN, Gentile DA, 
Lumeng JC, Miller AL. Development and validation 
of the problematic media use measure: A parent 
report measure of screen media “addiction” in 
children. Psychol Pop Media Cult. 2019;8(1):2–11. 

21. 	 Cabrera-Nguyen P.  Author Guidelines for Reporting 
Scale Development and Validation Results in the 
Journal of the Society for Social Work and Research 
. J Soc Social Work Res. 2010;1(2):99–103. 

22. 	 Worthington RL, Whittaker TA. Scale 
Development Research: A Content Analysis and 
Recommendations for Best Practices. Couns 
Psychol. 2006;34(6):806–38. 

23. 	 Christakis DA. The Challenges of Defining and 
Studying “Digital Addiction” in Children. JAMA. 
2019;321(23):2277. 

24. 	 Gentile DA, Bailey K, Bavelier D, Brockmyer 
JF, Cash H, Coyne SM, et al. Internet Gaming 
Disorder in Children and Adolescents. Pediatrics. 
2017;140(Supplement 2):S81–5. 


