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Digital technology has become an integral part of our daily lives, replacing many devices, 

and have revolutionized our lives over a few decades. Children are no exception to this trend, as 

they were “born digital”. This term is used by Palfrey and Gasser in their book Born Digital: 

Understanding the First Generation of Digital Natives(1). “Digital natives” is a term coined by 

Prenksy to refer to individuals who were born after 1980 and who have grown up immersed in a 

culture of computers and mobile technologies, as opposed to “digital immigrants” who have had 

to learn to use these devices later in life(2). 

The use of mobile phones among children can have both positive and negative effects. 

On the positive side, mobile phones can provide a way for children to stay connected with family 

and friends, access educational content, and learn valuable digital skills. However, excessive use 

of mobile phones can lead to negative effects such as on children's health, well-being, and social 

development. 

With the increasing availability and accessibility of smartphones, tablets, and other digital 

devices, children are becoming more immersed in the digital world from an early age. A study 

done in Morocco in 2018 by the ANRT (National Telecommunications Regulatory Agency) showed 

that nearly 91% of Moroccan children under the age of 15have internet access. Additionally, it is 

observed that 87.24% of children in the same age group possess a smartphone. (3) 

This increased use of mobile phones among children has raised questions about potential 

health effects, especially since children are starting to use digital devices early. And the main 

difference between today’s children and adults concerning the use of these devices is the longer 

lifetime exposure of children when they grow older, even if this chronic effect from exposure to 

these devices use is still under debate. 

In Morocco, the available information regarding the prevalence of digital technology use 

in young Moroccan children is very limited, additionally, it is still inclusive concerning the 

potential chronic health symptoms resulting from digital devices’ usage. 

To shed light on this issue, the present study aims to: 
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 Carry out links between the use of smartphones between children and health symptoms 

from a medical and psychological perspective, and raise concerns about possible adverse 

health effects of digital technologies ‘use among children. 

 Investigate the prevalence of mobile phone use among Moroccan children aged between 

3-15 years old. 

 Appraise the impact of covid19 and online learning on the purchase of smartphones.  

 Evaluate the awareness of Moroccan parents about the negative effects of mobile phone 

use on their children. 

 Compare the results collected with those of similar studies. 

 Set clear guidelines for parents on the optimal use of digital supplies, to ensure that the 

children can enjoy the benefits from mobile phones while minimizing the drawbacks. 

This study is a call for reasoned vigilance, and thus stimulating reflection on this topic 

that can help parents and educators to surround their children for an adapted exposure to the 

screens and to better live in this new ‘’digital world’’. 
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I. Study presentation: 

Our research is a cross-sectional observational study, conducted using an anonymous 

questionnaire, where we explored digital technology use among children between the ages of 3-

15 years old in the city of Tiznit (south of Morocco). We restricted our target to this range of age 

essentially due to a higher likelihood of starting smartphone use in this age group, and to 

compare our study’s results to other studies that have also concentrated on this particular age 

group.  

For that purpose, a questionnaire comprising 26 questions was made and delivered 

online, printed in paper form, and distributed to the target population at various locations: 

Hassan I hospital Tiznit, healthcare centers, and public garden. (Annex 1) 

II. Time of collection: 

The study took place over a period of four months: between November 2022 and 

February 2023.  

III. Population: 

Since children may not fully understand the validity of the study, which is a fundamental 

part of ethical concern, parents were chosen as the survey's interviewers. 

Our sample consisted of 162 parents, and 6 cases with at least one item of missing data 

were excluded, resulting in 156 cases entered in the final database. After sorting the answers, it 

was revealed that we obtained a sample size of 272 children. The research was carried out in the 

city of Tiznit, located in the Souss Massa region of Morocco.  

1. Inclusion criteria: 

Tiznitian parents of a child(ren) from the age of 3 to 15 years old. Parents of both sexes 

with different social and intellectual classes, from different regions of Tiznit and willing to 

participate in this study 
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2. Exclusion criteria: 

Any parent of a child under the age of 3 YO or over 15 YO, a foreigner, or those who 

refuse to answer the questionnaire. 

IV. Questionnaire: 

The survey was elaborated using an anonymous questionnaire, developed from 

questionnaires of similar studies consulted during the literature review. To avoid any information 

bias, the questionnaire was written in French and Arabic, using simple and understandable 

vocabulary. After completing the questionnaire on Google Forms, an introduction was added to 

orient the respondent and establish a first contact. (Annex 1) 

The distribution of the survey utilized two methods: an online form through social 

networks such as Facebook and WhatsApp, and a printed form distributed in person at different 

locations. The questions were asked directly in Arabic dialect or Tamazight according to the 

choice of the person questioned. 

It contains 26 questions:  3 multiple-choices, 20 single-choices, and 3 open-ended 

questions. 

It is divided into four parts dealing respectively with the general characteristics of the 

population studied and the characteristics of the use of mobile phones by children, as well as 

their effects on children’s health according to parents. The questionnaire, which can be 

completed in 5 minutes, was tested with 4 people before being finalized. 

The first part aims to collect data on the personal and professional characteristics of the 

parent, including gender, age, and level of education of the parent. Also  the age, gender, type of 

school, and housing area of their children. 

The second part aims to assess the characteristics of the use of mobile phones among 

children. 

The third part aims to appreciate the effects of screens on children’s health according to 

parents. 
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The last part aims to evaluate the awareness of Moroccan parents about the negative 

effects of mobile phone usage on their children. 

V. Digital technologies: 

In this study, when we refer to Digital technologies, we mean the use of electronic devices 

(such as mobile phones not connected to the internet, smartphones, tablets, and computers. 

And we didn’t include other devices since they are less used by the children. 

VI. Ethical considerations: 

The form is provided by Google Forms, this application respects the anonymity of the 

participants and the confidentiality of their information and it doesn’t  mention any personal 

elements of the respondent. 

Participation in the study is unique, each participant is asked for a sincere answer. 

VII. Statistical Data Entry and Analysis: 

Results were recorded on a Microsoft Office Excel Plus 2019 database and analyzed with 

SPSS (Statistical Package for the Social Sciences) version 23.  

The analysis included a descriptive study of qualitative and quantitative parameters with 

the calculation of percentages.  

The bivariate analysis was conducted to determine the factors associated with digital 

devices’ usage among children and the impact of Parental’ concern on the children’s pattern of 

the use. These analyses involved comparing percentages for qualitative variables using the 

Fisher's exact test. 

The test was considered significant at a value of p<0.05. 

The results were expressed as a percentage. They are reported in tables or represented in 

the form of histograms and sectors. 
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I. Demographic Data of the participants: 

Our sample consisted of 156 parents, with more mothers 126 (80.8%) than fathers 30 

(19.2%), and the age group between 30 and 49 years is the most represented in our sample 

(68.6%). Most of the participants 84% (131) were from the urban region of Tiznit. 

It was determined that all participants have child(ren); 46,8% (n:73) had 1 child, 35.9% 

(n:56) had 2 children, 13.5% (n:21) had 3 children, and 3.8% (n:6) had 4 children.  

Table I presents the demographic Data of the interviewed parents. 

Table I: Demographic Data of the participants (N= 156). 

Characteristic N % 

Total 

Sex 

Female 

Male 

 

156 

126 

30 

 

100 

80,8 

19,2 

Age group 

18-29 

30-49 

>50 

 

25 

107 

24 

 

16,0 

68,6 

15,4 

Educational level 

Unschooled 

Primary/middle school 

High school 

College 

 

16 

23 

18 

99 

 

10,3 

14,7 

11,5 

63,5 

Region 

Urban 

Rural 

 

131 

25 

 

84,0 

16,0 
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II. Evaluation of children using the devices: 

1. Frequency of usage: 

After the general socio-demographic data, the percentage of the use of digital devices 

among Tiznitian children between the age of 3-15 years old was examined. It was determined 

that 94.1% of children use a digital device with a 95% confidence interval [90.5%, 96.5%]   

(figure 1). 

 

Figure 1: Frequency of usage of digital devices among Tiznitian children 
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2. Analysis of the use according to different socio-demographic variables 

and other general criteria:              

2.1. Age: 

The age group that uses digital devices the most is between 10 and 15 years old (37.6%) 

(Figure 2). 

 

Figure 2: Age distribution of children 
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2.2. Gender 

Boys use digital technologies more than girls, with a sex ratio of 1.14 (Figure 3). 

 

Figure 3: Gender distribution of children 

2.3. Housing area: 

The majority of digital technology users are from the urban region (86%), with a 

significant correlation between the urban region and the use of digital devices (Figure 4). 

 

Figure 4: Housing area distribution of children 
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2.4. School Attendance: 

Most digital device users attend a private school (54%) (Figure 5). 

 

Figure 5: Distribution of children according to their schools 

Table II: An overall table of the relationship between the usage of digital devices and different 

social demographic characteristics of children. 

 
The usage of digital devices n(%) 

P 
Yes No 

Age of children 

0.16 

3-5 YO 54(90.0) 6(10.0) 

5-7 YO 43(91.5) 4(08.5) 

7-10 YO 59(95.2) 3(04.8) 

10-15 YO 99 (97.1) 3(02.9) 

Gender of the children 

0.16 Girl 119(92.2) 10(07.8) 

Boy 136(95.8) 06(04.2) 

Housing area 

<0.001 Rural 35(74.5) 12(25.5) 

Urban 220(98.2) 04(01.8) 

46%

54%

Public school

Private school
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3. The use of electronic devices:   

3.1. Duration of the use: 

Regarding the time spent by children on digital devices, 91.6% of children used them 

daily, (41.4% used them for less than 1 h, 27.5% used them for 1 h to less than 2 h, and 22.7% 

used them for more than 2h). Less than 1 h of use was the most common, and 8.4% only for 

weekends. (Figure 6) 

 

Figure 6: The time spent by children on their digital devices 

3.2. Most used devices by children 

We also examined the type of digital technologies that Tiznitian children use, 

accordingly,28.2% of the children have a smartphone, whereas, 17.6% own a tablet, 11.0% have a 

personal computer, and only 5.5% were using a classical touchtone mobile phone. (Figure7) 
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Figure 7: Type of devices owned by Tiznitian children 

3.3. Number of children who have their own device: 

Most children in Tiznit only share their devices with their families (50.2%), while 43.9% 

personally own them (Figure 8). 

 

Figure 8: Percentage of children who have their own devices and those who share them with their 

family 
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3.4. Influence of Covid on the purchase of devices for children  

In this study, we also examined the impact of COVID-19 on the purchase of digital 

devices. It was observed that 52.1% of the purchase was after the pandemic (Figure9). 

 

Figure 9: The purchase of digital devices and COVID-19 

3.5. The activities for which children use their devices 

The activities performed by children using media were more for entertainment than for 

educational reasons (Figure10). 

 

Figure 10: Activities for which children use their devices 
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III. Monitoring children's activities on their devices: 

1. Predefined screen time: 

The majority of Parents (54%) predefined screen time for their children (figure 12). 

 

Figure 11: Predefined Screen Time by Parents 

2. Means used by parents for monitoring: 

The results revealed that 73.1% (114) of the parents supervise their children’s activity on 

their devices. The majority of parents (57%) choose to control their children’s activity by being 

present by their side (co-viewing), while 21% review the history, 13% use applications, 6% choose 

themselves the content, and 3% have the password of their children’s device. (Figure 13) 

 

Figure 12: Means used by parents for supervision of children's activity on their devices 
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IV. Children's activities outside of the use of their digital devices: 

1. Exploring alternative activities for children instead of screens: 

The majority of children engage in activities other than playing with their devices. (82%) 

(Figure 14). 

 

Figure 13: Alternative activities of children beyond screens 

2. Children's Preferences: Non-Digital Activities vs. Device-based Play: 

Almost half of the children prefer spending their free time using electronic media as their 

preferred leisure activity, more than any other single free-time activity (Figure 15). 

 

Figure 14: The most preferred leisure activities among children 
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V. Devices and health symptoms: 

1. Reported physical and mental health problems in children due to the use 

of digital technologies: 

The participants had noticed specific health complaints among their children due to the 

use of digital devices(Figure 15), the majority of which were anger (45.1%) and loss of 

concentration (38.0%), in addition, complaints related to the children’s physical health have been 

noticed like insomnia (12.20%), eye complaints (19.10%) and lower back pain (17.10%). 

 

Figure 15: Reported physical and mental health problems in children due to the use of digital 

technologies 
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2. Parental Observations: Detecting deterioration in Children's Health after 

one year of digital devices’ usage: 

Only 30.2% of parents noticed a deterioration in their children’s health after one year of 

digital devices usage (Figure 17). 

 

Figure 16: Detecting deterioration in Children's Health after one year of digital devices’ usage 
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VI. Parents ‘concern about the Detrimental Impacts of digital 

technologies’ usage: 

1. Parental concerns about digital technology use among their children: 

the majority of parents were concerned about the detrimental effects of digital 

technologies (83%), while 17% were unbothered(figure 18).   

 

Figure 17 :  Parental’ Concern about the detrimental effects of digital technologies. 
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- Another mother added:  

“My child is completely isolated from the family atmosphere as if she does not live with us” 

- Furthermore, some parents had noticed that their children are becoming addicted to 

smartphones: 

“I think my kid is becoming addicted and I am especially concerned about his mental health. 

There seems to be a problem with communication. Concentration while studying has become 

almost non-existent. When I try to pull the phone away from him, I find a fierce resistance, 

anger, and crying. I do not know what to do sometimes.” 

- However, some parents find themselves obliged to give their children a mobile phone: 

“Because the fact that I let him use a computer does not mean that I agree, but I am obliged to 

do so, he must learn to use the new technologies and must also develop immunity against their 

dangers, finally, we don't really have a choice.” 

“I am worried about its many psychological and physical negative aspects. 

If it wasn’t for the necessity (to study and to keep in touch with family), my daughter would not 

have her own phone.” 

-Most of the interviewed parents in this study stated that keeping abreast of technology is 

crucial for their children, but that the pattern of use must be well controlled to avoid harmful 

consequences: 

“The phone has become an essential item in today's world. It is not something that children can 

be easily deprived of, and it is important for them to be supervised until they are capable of 

using it responsibly as adults.” 
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Figure 18: Reasons for parents’ displeasure regarding the use of digital technologies 

2. Vulnerability to sickness among digital technology users according to 

parents 

Most parents don’t think that their children are more vulnerable to sickness than other 

kids of the same age and do not use digital technology (58%)(Figure 20). 

 

Figure 19: The thoughts of parents about the vulnerability of their children to sickness. 
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3. Influence of parents’ age, gender, education level, or region on their levels 

of concern about the detrimental impacts of digital technology: 

The results revealed that the parents’ gender, educational level, and region had an 

influence on their concern about the detrimental effects of digital technologies. Mothers between 

the age of 30-49 years, educated and residing in urban region were the most concerned.(Table 

III) 

Table III: Concerns of parents about children's health in relation to demographic characteristics 
of parents. 

 
The concern of parents about children’s health n (%) 

P Yes No 

Gender 

Female 103(81.7) 23(18.3) 
0.21 

Male 27(90.0) 03(10.0) 

Age 

N/A 
18-29 YO 19(76.0) 06(24.0) 

30-49 YO 91(85.0) 16(15.0) 

>50 YO 20(83.3) 04(16.7) 

Education 

 
0.48 

Not 
schooled 

14(87.5) 02(12.5) 

schooled 116(82.9) 24(17.1) 

Primary 13(86.7) 02(13.3) 

N/A 
Secondary 22(84.6) 04(15.4) 

Post-
secondary 

81(81.8) 18(18.2) 

Housing area 

0.048 Rural 24(96.0) 01(04.0) 

Urban 106(80.9) 25(19.1) 
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4. Examining the Potential of Parental concern in Reducing Children's Digital 

Device Usage: 

Children use digital technology, regardless of their parents' level of concern about its 

negative impacts. (Table IV) 

Table IV: Parental concern of detrimental impacts in relation to the overuse of digital devices 

among children 

 
Overuse of digital devices n(%) 

P 
Yes No 

The concern of parents about children’s health 
 

0.304 
Yes 215(93.9%) 14(6.1%) 

No 40(97.6%) 01(2.4%) 
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I. History of digital technologies: 

1. Invention of the phone: 

Communication has always been very important since the beginning. The revolution of 

communication reached a very different point On February 1876, when the American of English 

origin Alexander Graham Bell filed a patent for a voice transmission system. These are the 

research conducted from 1870 to transmit simultaneously several messages on the same 

messages simultaneously on the same telegraph line (invented in 1837), using alternating 

current and not continuous, which were to lead to the invention of the telephone.(4) 

The history has retained March 10, 1876, as the date for the first transmission on electric 

wires of a voice message, when Bell managed to transmit to a room on another floor, where his 

assistant Thomas Watson was standing, a sentence that has remained famous "Mr. Watson, come 

here, I need you!".(5) 

2. The evolution of the technology: 

The introduction of cellular phones by MOTOROLA at the end of the 20th century (1983), 

further revolutionized communication opportunities. Thus, the first-generation analog cellular 

telephony (1G) began, though we didn’t call it that at the time. But, as time goes by, users' needs 

encourage professionals to design and develop new technology to meet customers' 

requirements.(6) 

Most recently, in three decades, rapid growth was marked in the field of wireless 

communication concerning the transition of 1G to 4G. This decomposition of the history of 

mobile telephony into several technological generations (1G, 2G, 3G, 4G) can be reviewed from 

the perspective of the quest for speed. 

First generation (1G): 1G cell phone was launched between the 1970s and 80s, based on 

analog technology, which works just like a landline phone. It suffers in various ways, such as 

poor battery life, voice quality, and dropped calls. In 1G, the maximum achievable speed was 2.4 

Kbps. 
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Second Generation (2G): In 2G, the first digital system was offered in 1991, providing 

improved mobile voice communication over 1G. In addition, Code-Division Multiple Access 

(CDMA) and Global System for Mobile (GSM) concepts were also discussed. In 2G, the maximum 

achievable speed was 1 Mpbs. 

Third Generation (3G): When technology ventured from 2G GSM frameworks into 3G 

universal mobile telecommunication system (UMTS) framework, users encountered higher system 

speed and quicker download speed making constant video calls. 3G was the first mobile 

broadband system that was formed to provide the voice with some multimedia. 

Fourth Generation (4G): 4G is the enhancement of 3G technology in which data speed 

enhances, with the improvement in QoS and internet facilities. It provides video calling and fast 

internet. 

Fifth Generation (5G): 5G is a pillar of digital transformation; it is a real improvement on 

all the previous mobile generation networks. It promises to change the field of wireless 

communication with higher data rates to transfer the data from source to destination in real-

time. It would also offer artificial intelligence (AI) features and unmatched speed with better 

performance along with a battery life of the devices.(6) 

 

Figure 20: Evolution of Mobile Communication, from 1G to 5G(7). 
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Figure 21: Evolution of 1G to 5G technology(8). 

II. Epidemiology: 

1. International: 

Over the last years, there has been a rapid worldwide increase in the use of digital 

technologies. According to Global System for Mobile Communications, the global number of 

mobile phone subscribers hit by the end of 2021, 5.3 billion people subscribed to mobile 

services, representing 67% of the global population, and this is expected to climb to 8 billion by 

2025. (9) 

Young people (15 to 24 years old) are the most connected age group. Globally, 71% of 

them use the Internet compared to 48% of the total population.(8,9) 

Common Sense Media, declared that children between the ages of 8 and 12 spend an 

average of 4.5 hours a day using screens, with about half of that time spent on a mobile 

device.(12) . It is estimated that one in three Internet users worldwide is a child or adolescent 

under the age of 18.(10). However, the children from the lowest income countries use the 

internet least (figure 22).  For example, in Africa, approximately 3 out of 5 young people don’t 

have an access to the internet (figure 23). 
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Figure 22: Percentage of 15–24-year-olds who are non-internet users by region, 2017.(10) 

 

 

Figure 23: The percentage of under 15 years old using the internet, selected countries and 

territories, 2012-2016.(10) 
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2. National: 

In Morocco, the latest report (2020) of the National Telecommunications Regulatory 

Agency (ANRT) (13), showed that there is an increase in the number of subscribers in: 

Mobile telephony: + %10 per year on average; 49.2 million subscribers by the end of 

2020; 

Mobile internet: + %71 per year on average; 27.7 million internet users in 2020; 

Fixed-line internet: %13+ per year on average, corresponding subscribers reached 

1.6million by the end of 2020, including 218,000 FTTH (fibers to the home) lines. 

The number of Internet subscribers is around 30 million, bringing the Internet 

penetration rate to 83%. Mobile internet is predominant in Morocco, accounting for more 

than93% of connections. As for fixed-line internet, about 99.93% of ADSL subscriptions are 

operated by Maroc Telecom. 

In terms of fixed internet, Morocco is ranked 66th out of 206 countries with the lowest 

average monthly subscription cost of 324 dirhams per month. Additionally, Morocco is the 6th 

cheapest country in Africa in this respect.(14) 

While neither Internet nor smartphone addiction prevalence was previously reported in 

Morocco, data revealed that 13 million are active mobile social users (37% penetration), 14 

million are monthly Facebook users, 93% of them have access from their smartphones, and 45% 

are daily basis users.(15) 

Moroccan children have more access to technology than ever before. According to the 

report of the National Telecommunications Regulatory Agency (ANRT)(3): 

In 2020, 87.24% of children under the age of 15 years old own a smartphone, whereas, 

27.5% own a PC or tablets, and 91% of Moroccan children under the age 15 years old have access 

to internet. 
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III. Digital technology and addiction: 

1. Internet addiction: 

Addiction, once limited to drugs and substances, now includes behavioral addiction, 

classified as impulse control disorder with a behavioral focus that resembles substance addiction 

in many domains such as phenomenology, natural history, neurobiological mechanisms, 

tolerance, comorbidity, and overlapping genetic contribution.(16,17) 

Technological addiction, defined by Griffiths (1995) as a non-substance addiction that 

involves human-machine interaction, is a subset of behavioral addiction that shares similarities 

with the five core components of addiction including salience, mood modification, tolerance, 

withdrawal, conflict, and relapse.(18) 

Several studies have addressed different technological addictions and corresponding 

instruments have been developed to assess these addictions. (19) These technological addictions 

include Internet addiction or problematic Internet use(20), social networking sites (SNS) 

addiction, and in particular Facebook addiction(21), online gaming addiction or problematic 

Internet gaming and online gambling.(22) 

Internet addiction for Shaw et al. is characterized by "excessive or poorly controlled 

preoccupations, urges or behaviors regarding computer use and internet access that lead to 

impairment or distress".(19) 

Internet addiction as defined by Hawi et al. is "repetitive usage of Internet-related apps 

driven by a need, inflicting problems primarily on oneself." (20)As for Internet gaming disorder, 

it was introduced as a psychiatric diagnosis in the Diagnostic and Statistical Manual of Mental 

Disorders, fifth edition (DSM-5). (23) 

With the evolution of mobile phones to smartphones and by encompassing all of the 

internet features and mobile applications, the technological addictions cited above have been 

shifting gradually to smartphones. Several terminologies have been used by different researchers 
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to express the phenomenon of problematic mobile phone use (PMPU), (24)(25)such as mobile 

phone dependency(26), mobile phone addiction(27), and smartphone addiction(28). 

Nevertheless, it was argued that more research is needed before PMPU can be considered 

behavioral addiction.(25) 

It is not the smartphone or the mobile apps that are addictive in nature. Instead, it is the 

academic deficiency that leads to smartphone addiction (20). For instance, Chinese young adults 

who were mobile phone addicts or possibly mobile phone addicts were found to be more 

vulnerable to have negative emotions compared to non-addicts. Students may turn to 

smartphone use to cope with stress, depression, anxiety, strained relationships, loneliness, and 

bad academic achievement. (29) 

Studies conducted in Egypt and America showed that the risk for problematic Internet use 

was significantly increased among those who meet the criteria for severe depression(30,31). 

Other studies conducted in South Korea and Lebanon showed that those who have lower self-

control and those who have greater stress were more likely to be addicted to 

smartphones(32,33). Whether a cause or an effect, smartphone addiction is detrimental to 

productivity in general and learning in particular. 

2. The Dual Processing Model: 

 One of the most comprehensive of established neurobiological models explaining how 

addictive behavior relates to dysfunction within the brain is the dual processing model. 

This paradigm describes addiction as an imbalance between the “go” network and the 

“stop” network. The go network, also called the reactive system (RaS), mediates immediate 

outcomes from behavior. The stop network, also called the reflective system (RfS), provides 

inhibitory control based on long-term projections (Figure24). 

Key structures involved in the go network are the bottom-up mesolimbic and 

mesocortical dopamine pathways (including the nucleus accumbens), other parts of the striatum, 

and the amygdala.  



Survey among Tiznitian parents about the use of digital technology by their children 

34 

Along the top of these pathways are key structures of the stop network, areas associated 

with control of impulses and attention, such as the ventromedial, dorsolateral, and anterior 

cingulate prefrontal cortices. Other vital stop network structures are associated with memory and 

affective states, such as the somatosensory cortex, the insula, and the hippocampus. The dual 

processing model allows clinicians to understand addiction as an imbalance of 2 competing 

forces, which parallels the ambivalence that patients with addictions typically display(34). A 

stronger go network and weaker stop network have been found in patients with substance use 

disorders (SUDs) as well as ADHD. The adolescent brain has an imbalance between the go and 

stop networks when compared with that of the adult brain, which may help explain why the 

onset of SUDs and IVGA often occurs in adolescence.(35)(36) 

 

Figure 24: Dual processing reward system model. The green arrows show the direction of the 

bottom-up “go” network (reactive) and the red arrows show the direction of the top-down “stop” 

network (reflective). An imbalance between these 2 systems is implicated in addiction.(35) 
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3. Smartphone Addiction Scale (SAS): 

Despite the lack of consensus in diagnostic criteria, many tools of screening and 

assessing the degree of Internet-related problems have been developed and used in research 

around the globe. Kwon et al. developed and validated the SAS (Smartphone Addiction Scale) 

based on the Internet Addiction Test (Young, 1998) which was modified to include features 

specific to smartphones. It consists of 33 questions that assess smartphone use primarily to 

identify the level of smartphone addiction risk, but not to diagnose smartphone addiction. and 

has a short version SAS-SV that comprises ten items.(28,37) .The SAS-SV responses are given on 

a 6-point Likert scale ranging from: 

• Strongly Disagree to 6 - Strongly Agree. The total scores ranged from 10 to 60. 

Neurobiological effect of internet addiction: 

Neurobiological research has provided increasing evidence to support the idea that the 

prefrontal cortex (PFC) is closely linked to the development of Internet addiction (IA). This 

suggests that adolescents may be particularly susceptible to IA due to this brain region's 

incomplete yet rapid development during this stage of life(38). To give few examples, Using MRI, 

adolescents with Internet Gaming Disorder (IGD) have been scanned. Compared with controls, a 

decreased thickness was reported in key cortical regions of IGD subjects: the orbitofrontal cortex 

(OFC), the insula, and the entorhinal cortex (39). It is tempting to link this structural finding with 

an impaired cognitive control, resulting – for these IGD adolescents – in a decreased ability to 

voluntarily drive their own Internet-related activities. On the other hand, increased cortical 

thickness was also observed in the precuneus and inferior/middle temporal cortices (39). These 

brain regions, associated with visual imagery and memory, have been related to craving as 

induced in addicts by drug-related cues (40). It is tempting to speculate that, in people suffering 

from IGD, a ‘true’ craving for Internet may be elicited by stimuli associated with gaming (e.g., 

commercial ads, or other cues).  
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In other studies, adolescents with IGD or otherwise addicted to Internet had less grey 

matter in the anterior cingulate cortex (ACC), posterior cingulate cortex (PCC), dorsolateral PFC, 

OFC, and insula(41)(39). 

 

Figure 25: Correlation analysis results between cortical thickness and duration of online gaming 

addiction in late adolescence with online gaming addiction(39). 

Weinstein et al. studied neurobiological mechanisms underlying internet gaming disorder, 

and found that adolescents with IGD share, to a large extent, neurobiological alterations that are 

typical for other addictions, such as:  

• Activation in brain regions associated with reward, as evident from cue exposure and 

craving studies and neurotransmitter systems studies that indicate an involvement of 

dopamine-mediated reward mechanisms 

• Reduced activity in impulse control areas and impaired decision making 

• Reduced functional connectivity in brain networks that are involved in cognitive control, 

executive function, motivation, and reward.  
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Furthermore, there are structural changes, mainly reduction in gray-matter volume and 

white-matter density. Additionally, according to Park et al. Smart phone addiction among young 

children degrades function of right brain by brain balance according to brain wave test. 

Furthermore, smart phone does not fit early childhood development stage because it is a very 

passive tool which you just sit down and absorb the knowledge. The function of frontal lobe in 

brain which relates to the ability to think, judge, and concentrate is damaged, so that normal 

brain development is hindered(42). 

IV. Discussion of descriptive results: 

1. Children’s patterns of digital technology use: 

1.1. Number of users: 

Although there is an increasing trend of digital technologies use in children and 

adolescents in most parts of the world, there is a variation in the prevalence of mobile media use 

in young people in different countries. In our study, it was determined that 94.1% of children use 

a digital device with a 95% confidence interval [90.5%, 96.5%].This result is in agreement with a 

Moroccan study conducted by the National Telecommunications Regulatory Agency (ANRT), in 

2020, that showed that 90.34%of Moroccan children aged 5-15 use digital devices(3). In a study 

carried out by Kucuk et al., it was reported that approximately 92.8% of the children involved in 

their study had mobile phones(43).A Belgian study revealed that 95.6% of the children surveyed 

have or have access to smartphones (44).approximately one-quarter of American teenagers 

describe themselves as “constantly connected” to the Internet (45). 

Table V: Number of digital technology users according to the literature. 

Author Country Year Number of digital technology users 

Kucuk(43) Turkey 2020 92.8% 

Bernard(44) Belgium 2016 95.6% 

ANRT(3) Morocco 2020 90.3% 

Our study Morocco 2023 94.1% 
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1.2. Analysis of the use according to different socio-demographic variables: 

a. Age: 

In our study, the age group with the highest frequency of digital technologies use was 

between 10 and 15 years old. As the age range decreases, the frequency of use decreases as 

well. This result aligns with The National Telecommunications Regulatory Agency (ANRT) reports 

in 2020.(3)(Figure 26) (Figure 27). 

 

Figure 26: Smartphone equipment by age in Morocco.(3) 
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Figure 27: Computer and/or tablet equipment by age in Morocco.(3) 

Internationally, a study on Turkish children reported that the mean age of a child at the 

moment they have been given a mobile phone was 12.1±2.5 years (min: 3.0, max: 18.0). 

Further, Mobile technology is becoming increasingly available to younger children, and they are 

starting to own their own mobile devices at a younger age. According to a recent study, 89.79% 

of American preschoolers use digital devices (46). Kabali et al. found that most American 

children started using digital devices before age 1, and three-fourths of them had their own 

device by age 4 (47).In a study carried out in Canada, it was found that The older the child, the 

greater the likelihood that they will have their own digital device.(48) 

Moreover, some studies found age to predict problematic usage(49,50) or to be 

associated with it (51,52,46).Some studies have shown that older adolescents(49,50), or older 

girls (52)are more prone to problematic usage, while others indicate a higher prevalence among 

younger pupils (aged 11-14)(51)or high school students as opposed to university students(46). 
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However, others found no correlation between age and problematic usage(47,53).Additionally, a 

study conducted in South Korea showed that the rate of smart phone addiction among children 

reaching twice of adults.(53) 

b. Gender: 

Findings of this study stated that there were more male users of digital technologies than 

females with no significant relation between gender of children and digital technologies’ 

frequency of usage (p<0.01). This is in contrast to a Saudi study among college student(54) that 

found that 61.4% of users were male. Additionally, According to UNICEF's recent report, girls are 

least likely to go online in low-connectivity countries(10).(Figure 28) 

Moreover, a study in Romania(46) showed that boys and girls use their phones for 

different reasons: Girls spend more time on social media or text messaging, while boys are more 

interested in video gaming, media sharing, and Internet searches. 

 

Figure 28: Percentage of 15–19-years-old who used the internet in selected countries, between 

2012–2016.(10) 
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Some studies linked gender to smartphone addiction and showed that males were usually 

more addicted to phones than females((55),(56),(57)). 

Actually, we should focus not only on the gender differences in the prevalence of Internet 

addiction, but also on the gender differences in the formation mechanism of Internet addiction. 

social role theory provides a theoretical basis for understanding gender differences. It argues 

that different social divisions of labor can make a difference in the shaping of gender roles(58). 

Specifically, men are socialized to be independent problem-solvers, while women are socialized 

as warm, compassionate, sensitive, and emotionally expressive(59). Thus, these gender roles can 

result in different coping strategies and levels of tolerance when faced with uncertain situations, 

which in turn may affect their levels of Internet addiction. In addition, girls are asked to manage 

their behavior effectively in the social contexts, so they may prioritize self-control in their daily 

activities more than boys. For example, girls may pay a greater emphasis on avoiding losses than 

males and exhibiting greater self-control (60, 61).  However, it was not common finding and 

several studies showed that females were actually more addicted to phones than 

males(62,63,64).In contrast, other studies  revealed that male and female are equally susceptible 

to smartphone addiction(65,66). Exploring gender differences among internet addict is helpful 

for understanding the mechanism of Internet addiction more accurately and providing more 

effective guidance for the Internet addiction intervention among children. 

c. Region: 

Region plays a role in children’s access to digital devices. In our results, children from 

urban region have greater access to digital devices than those from rural region, with a 

significant relation between the region and digital devices frequency of usage (<0.01). 

This finding is in agreement with ANRT’s report, as they also noted that there is still a 

disparity in terms of internet and digital devices access between urban and rural 

areas(3).Another study carried out in Italy revealed that 82.6% of children residing in urban areas 

were the privilege of using digital devices.(67) (Figure 29, 30, 31) 
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Figure 29: Distribution of Moroccan internauts aged 5 years old and above based on the housing 

region.(3) 

 

Figure 30: Distribution of smartphones' ownership among Moroccan individuals aged 5 years old 

and above based on the housing region.(3) 

 

Figure 31: Distribution of computer and/or tablets' ownership among Moroccan individuals aged 

5 years old and above based on the housing region.(3) 

However, after Covid19 pandemic, the access to digital devices in rural areas has 

increased significantly by over 83%, against + 12% for the urban world.(3) 

The low access to internet and digital devices in rural regions is not limited to Morocco, 

as UNICEF has also noted that  youth in rural areas are less likely to go online.(10) (Figure 31) 
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Figure 32: Percentage of 15–24-years-old who used the internet  in selected countries, between 

2012-2016.(10) 

d. Type of school: 

In our sample 54% of digital devices users studied in private schools, this result aligns 

with results of an Indian study among  760 students in five private and five public high schools, 

they stated that60.95% of internet users were from private schools, while 39.05% were from 

public schools(68).The high socio-economic status and purchasing of private school student can 

explain this disparity. Moreover, a study(51) identified going to a private school as a predictor 

for excessive mobile phone use. 

1.3. Number of children who have their own devices: 

According to our findings, 43.90% of parents reported that their children have their own 

digital device. This result is consistent with a study conducted in Korea, where 32.6% of 

elementary school students own a personal smartphone (69). In America, a study conducted 

among preschoolers revealed that 35.0% of them had their own device (70),and among 
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adolescents 91% report having access to a smartphone, while 84% have their own device(12). 

According to a recent British study, More than six in ten (63%) children aged 3-17 had their own 

mobile phone in 2021(71).(Table VI) 

Table VI: The number of children who own a digital device in the literature. 

Authors Country Target Population Year 
Number of children who 

own a digital device 

Ridout (12) USA Adolescents 2015 84% 

Radesky (70) USA Preschoolers 2020 35% 

Buckingham (71) UK Children aged 3-17 2022 63% 

Baek (69) 
South 

Korea 
Children aged 7-12 2014 32.6% 

Our study Morocco Children aged 3-15 2023 43.9% 

1.4. Duration of use: 

There is a general consensus among health authorities that excessive screen time has an 

adverse impact on childhood development. 

The current American Academy of Pediatrics (AAP) guidelines(72), discouraged children 

under2 years to spend any time using electronic media, except for video calls. While children 

over 2 years of age should be restricted to less than 2 h per day. The Brazilian Society of 

Pediatrics and The Australian Department of Health have stricter criteria, recommending children 

from two to five years old to not spend more than an hour/ day in front of a 

screen(73).Therefore, children investigated in this study respected the recommendation 

(41.4%)similar to the children surveyed by Kucuk et al. (24.0%) (43), and Cho et al. where87.8% of 

children uses digital devices for less than one hour(74). (Table VII) 

However, most of children did not meet guidelines for screen time. For example, US 

children aged0 to8 years, spend on average 2 hours and 19 min a day on screens and the 

average US teen consumes 9 h and 33 min of digital media per day(75).In addition, the average 
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time spent in front of digital devices in a study conducted by Mohan et al. was 3.9 h per day(76), 

which was similar to a study done in the United kingdom(77), in which the participants spent 

approximately 4h a day on digital devices.Moreover,41% of British children aged between 5-16 

years stated that they could not live without their mobile phone(71). 

Table VII: Distribution of the average duration of digital technologies usage in the literature 

review. 

Author Country Year <1 hour 1-2 hours >2 hours 

Kucuk (43) Turkey 2020 41.4% 27.5% 22.7% 

Cho (74) South Korea 2017 24.0% 25.5% 16.9% 

Our study Morocco 2023 87.8% 07.3% 05.0% 

1.5. Most used devices by children: 

The device that is most commonly owned by childrenin Tiznit is a smartphone (28.2%). 

 In fact, smartphones have become more accessible than computers and have replaced 

them. Smartphones are a new type of media that combines the internet and communication. In 

addition to computers and traditional cellular phones functions, smartphones offer a wide variety 

of functions such as video, music, games and social networking. 

An epidemiological study with parents and children in Morocco revealed that 27.5% of 

children between 5-14YO own a tablet and/or a computer, while, 83.2% own a smartphone 

(Figure 26) (Figure 27)(3), another study that evaluates nomophobia’s (No mobile Phone Phobia) 

prevalence among adolescents in Morocco, found that Smartphones are more used with 86.7% 

than laptop 13.3%(78). 

Previous study suggests that older age groups prefer using laptops and desktops to 

browse the internet, whereas younger adults/children are more likely to  use smartphones

 for this purpose(79). 
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Smartphones are also commonly used in early childhood, as Rideout et al.(12), in 2013, 

pointed to a growth in smartphone use by children aged 8 and under in the United States, with a 

prevalence of 52% in 2011, and 75 % in 2013. In a related context, a study conducted in Brazil 

among preschoolers Smartphone and tablets were the most used digital device with a prevalence 

of86.7% and19.3% respectively.(73) 

Studies such as that of Prince et al. show that the use of touch-screen devices can 

enhance fine motor skills in children aged two to three years old(80). The French Academy of 

Sciences, in 2013,pointedout that the visual and tactile functions of tablets can be useful or the 

sensory and motor development of children, increasing their learning(81). However, these 

devices may pose risks in that they keep children from doing physical, social and emotional 

activities related to their age. Lin et al., report that activities using tablets can lead to improper 

physiological changes in the wristand finger joints(82). The literature is still in controversy 

regarding the effects of these media on child development and, therefore, more studies are 

needed. 

1.6.  COVID-19 and the purchase of digital devices: 

The novel coronavirus (COVID-19) was initially reported in China, then spread to create a 

global pandemic that imposed lockdown to break the chain of virus transmission that resulted in 

changes in the way of living of all individuals, including children. Children were required to stay 

at home and spend more time using technological devices such as smartphones or tablets for 

school learning and entertainment(83,84). As a result, many studies have shown higher rates of 

online activity and higher rates of Internet addiction than in the pre-pandemic period(85)as this 

excessive usage was a way to fight boredom and self-isolation while staying home(86), as well 

as a way to cope with negative feelings and stress(87). Since the research has also revealed that 

anxiety levels in children and teenagers were significantly higher during the pandemic than 

before(87), particularly in regards to fears of physical injury in children and social phobia in 

adolescents. This may be due to the fact that at the initial stage of the outbreak, protective and 

therapeutic responses were not yet in place, and the rising number of confirmed cases and 
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deaths caused children to become excessively worried about their own and their family's physical 

well-being due to exposure to the virus. 

According to the National Telecommunications Regulatory Agency’s recent 

reports(3),during lockdown in Morocco, there was a remarkable surge in the purchase of laptops 

and tablets, with a 64.2% equipment rate, this increase demand of laptops and tablets is due to 

tele-working and online learning in the era of Covid 19.This aligns with our findings, as we 

observed 52.1%increase in digital devices purchases, indicating that the purchase and the 

overuse of digital technologies represents an outcome of the COVID-19 pandemic. 

1.7. The activities for which children use digital technology: 

In our study, most children use media for entertainment (63.1% watch videos, 49.0% play 

video games, and 28.6% check their social media) and 43.9% for educational reasons. This is 

consistent with the previous findings that reported that The most common preference for 

smartphone usage by the child was for watching children's videos (38.7%)(74).A further study 

detailed the leading smartphone uses among Iranian elementary and middle school students 

were for social networking (77.9%), web-surfing (53.3%), and camera activities(50.9%)(88). 

According to the smartphone application use rates in 2018, the use rate of game apps 

(38.3%) was the highest in elementary school higher graders, followed by the use rate of instant 

messenger apps (17.9%). In contrast, the most frequently used apps by middle school students 

were instant messenger apps (24.3%), followed by game apps (20.1%)(89). These results suggest 

that smartphone usage patterns differ depending on the grade (90). 

Higher graders of elementary school are in the stage of “industry vs. inferiority” according 

to Erikson’s psychological development theory, and experiencing a sense of accomplishment by 

making efforts has an important influence on them. As many of the smartphone games are 

designed for single players rather than for group players, it seems that smartphone games 

stimulate a sense of accomplishment in higher graders of elementary school, engrossing them in 

these games. 
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As middle school students are in a stage of “identity vs. role confusion” that characterizes 

adolescence, peer relationships are important to them. Therefore, they seek to be part of a 

community where they can share culture and play together with their peers rather than engaging 

in smartphone games that are relatively more focused on a single play. Therefore, computer 

games in computer cafes where they can interact with their peer community are more preferred 

by adolescents to smartphone games. This suggests that research on which platform each age 

group mainly plays games with their developmental age is also necessary. 

2. Monitoring children's activities on their devices: 

2.1. Predefining screen time: 

Screen time (defined as television viewing, computer/electronic game playing, or use of 

portable screen-based devices) remains an important aspect of studying how to use media in a 

healthy way. Screen media parenting practices are defined as the set of parental behaviors or 

interactions with their child that influence the latter’s screen media use (91) in terms of the three 

dimensions recommended by the AAP guidelines: amount, content and context (92). For 

example, parenting practices include setting rules that limit total viewing, content restriction and 

viewing context (co-viewing with parents, no screen in bedrooms, etc…).  

In our study, the majority of the parents interviewed (54%) had set a screen time for their 

children. According to the Canadian Pediatric society, three-quarters of Canadian parents are 

concerned about how much time children spend using media (48), but only 49% set a predefined 

screen time(93). 

According to several studies on parenting practices, children engage in less screen time 

when there are parental rules governing screen media use(94)(95)(96).For instance, children 

from low restrictive families exceeded the two hours per day by more than 2 times compared to 

children from high restrictive families (97).In a study conducted among Kuwaiti parents, Buabbas 

et al. found that many parents were apathetic to their children's excessive use of electronic 

devices, as they found it challenging to control (98).Moreover, past research suggests that rules 

for monitoring screen time decrease as children increase in age (99,100). 
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It has been frequently mentioned that parents act as examples for their children, and 

previous studies indicate that the way parents use media directly affects how often their children 

use media(101)(102).Additionally, Matthes et al. found that parents who excessively use 

smartphones were unable to control their children's smartphone use, and that was fostering the 

conflict between parents and children(103).According to Santrock, based on social learning 

theory, children learn by observing what other people do (modelling) and then cognitively 

presenting the behavior of the other people who are observed(104).Therefore, one of the most 

effective ways to decrease children screen time is to focus on modifying the behavior of parents. 

2.2. Means used by parents to control their children’s activity on digital devices: 

The term "digital parenting" refers to the way parents control their children's interactions 

with digital media, which includes parental mediation and integrating media into their parenting 

strategies, Parents adopt different practices to manage children’s media use(105). In our study, 

we asked parents about their interventions to decrease and control their children’s activity on 

digital devices. Accordingly, the majority (57%) choose to co-view the content with their children, 

but the co-viewing strategies are common for TV watching, and the rise of mobile devices such 

as smartphones and tablets, which are often individually owned, makes it more difficult to 

supervise and co-use, however, research in this area is sparse.21% of parents review the browser 

history, 6% of parents choose themselves the content, while 3% have the password of their 

children’s devices. 

In fact, the use of tools such as parental control software still struggle to impose itself in 

Morocco, according a Moroccan study (106), 9 out of 10 parents  feel overwhelmed when it 

comes to managing their children's digital activity. Additionally, 60% of parents have stated that 

they lack confidence in their child to use digital devices and content responsibly. However, only 

16.30% of parents have used parental control software. This is consistent with our finding, where 

13% of parents use applications to monitor their children’s activity on their devices, while in 

South Korea 43.3% use parental control software,  because South Koreans are the world’s largest 

tech users, plus this software is offered for free(49).However, findings suggest that smartphone 
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parental-control software programs may not be the best resource to prevent smartphone 

addiction, as children often know more about technology than do their parents because of a 

lifetime of access to the equipment. Children have been known to use proxy sites, which allow 

users to bypass filters like parental control software in a smartphone. 

Our study showed that 26.9% of the parents in Tiznit did not pay attention to what their 

children were doing on their devices. Leaving children to use digital devices without parental 

control leaves them susceptible to unknown risks that could expose them to physical and/or 

mental health problems, especially during periods of behavioral development and physical 

growth, when parents play a vital role in taking care of them. Hence, parents’ support via close 

supervision and participation with their children is of paramount importance for the safe use of 

digital technologies and healthy online participation. 

Surprisingly, some studies suggest that limiting access to digital devices is not very 

effective and may exacerbate smartphone addiction(107,108). In a previous study that examined 

parental control of bad behaviors, children tended to hide rather than improve their behavior 

when faced with strict restrictions (109).conversely, permissive parenting, which is characterized 

by inconsistency, full of affection, and laissez faire, has been associated with higher rates of 

smartphone addiction in children(110). On the other hand, active management such as parents 

discussing with their children the smartphone use’s pros and cons has been found to be more 

effective(49). Maintaining a good relationships and open communication between parents and 

children has also been shown to help children to voluntarily discuss their behavior with their 

parents.(109) 
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3. Children's activities outside of the use of their digital devices: 

Although 82% of children surveyed engage in activities other than playing with their 

devices. Nearly, half of them prefer spending their free time using electronic media as their 

preferred leisure activity, surpassing any other single free-time activity. This is in agreement 

with other findings indicating that American Children and adolescents spend more time with 

media than any other activity except for sleeping(111). 

In high-income countries, children are experiencing less contact with nature, or "Green 

Time", than previous generations. (112)(113). For example, twelve-year-old children in the U.S. 

spend less than six hours per week outdoors on average(114), which is less than their daily 

screen time. Similarly, in England less than a quarter of children visit their local nature areas, and 

fewer than one in ten regularly play in wild spaces, compared to previous generations(115). 

Likewise, in a survey of Australian adults, 73% reported playing outdoors more often than 

indoors when they were children, compared to only 13% of their own children today (116). Rapid 

urbanization has contributed to this trend, reducing access to urban green spaces and private 

gardens. (117). Benefits of natural environments could be gained through increased physical 

activity(118)(119) and social connections experienced in green spaces like parks(118)(120). 

Natural areas also tend to be less crowded, with reduced air and noise pollution, which is 

beneficial for overall health (118). Furthermore, time spent exposed to natural sunlight helps to 

regulate the circadian rhythm. 

In addition, practicing a physical activity can serve as a means to reduce screen time, as 

Veitch et al. showed when they examined strategies to reduce screen time among children, they 

found that children who are physically active, and prefer spending time playing outside or sport, 

spent less time on their digital devices(121). Similar to a number of other results(33,122). 
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4. Devices and health symptoms 

Although Tiznitian children had a relatively low prevalence of digital devices use, most 

parents reported health symptoms related to these technologies.  

4.1. Loss of concentration:  

Our results revealed that 38% of the interviewed parents declared that their children had 

difficulties in concentration. This association could be linked to digital multitasking.  

When children are exposed to multiple digital devices and platforms simultaneously, their 

attention becomes divided, making it difficult to concentrate on any one task for an extended 

period. Multitasking has an immediate negative impact on both concurrent learning (in class or 

at home) and academic outcomes in children aged 12 years and younger. It can disrupt reading 

efficiency, impair problem-solving, and may undermine children’s confidence in their own ability 

to do homework (111)(123).  

A study by Mrazek et al. suggested that students may be spending approximately 204 h 

per year trying to complete homework but unintentionally distracted from it(124), another study 

by Gezgin et al. stated that the adolescents who expressed a distraction each time reading a 

book reported higher smartphone addiction levels. Consequently, a significant negative 

relationship was found between the high school students' smartphone addiction level and their 

reading behaviors(125). 

 Finally, the scattered-attention hypothesis claims that poor performance is rooted in 

developed deficits of cognitive control that result from habitual digital multitasking (126). 

Previous study in India by Acharya JP et al., have also reported that two hundred and nine 

(47.4%) of the students answered positively when asked about their lack of concentrating. 

Related to this they experienced learning disabilities and stated that their level of academic 

success decreased(127). 

In a study carried out by Kucuk et al., 17.85% of the participants stated that their children 

had a loss of concentration(43). 
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A polish study among university students showed that 56% of respondents complained of 

difficulties in concentration(128). 

In a study carried out by Akbulut et al.,  it was observed that 20.8% of university students 

reported an impaired concentration (129). 

This has also been reported by Alkhateeb et al. 32.0% loss of concentration(130). 

An earlier American population study estimated that 66.7% of high school students 

surveyed  believed that smartphones are hurting teenagers’ ability to concentrate(124). 

Another Kuwaiti study reported that 10.0% of parents noticed a loss of concentration 

among their children(98).(Table VIII) 

Table VIII: Loss of concentration reported by authors. 

Authors Country Year Loss of concentration 

Mrazek (124) USA 2021 66.7% 

Szyjkowska(128) Poland 2005 56.0% 

Kucuk (43) Turkey 2018 17.8% 

Buabbas (98) Kuwait 2021 10.0% 

Akbulut (129) Turkey 2018 20.8% 

Acharya JP(127) India 2013 47.4% 

Alkhateeb(130) KSA 2016 32.0% 

Our study Morocco 2023 38.0% 

Studies have also linked mobile phone use and attention deficit disorder with 

hyperactivity (ADHD). In a Chinese study, 6 factors causing ADHD were detected. One of the 

most important factors is the mobile phone addiction (131). In a study carried out by Zheng F et 

al. on Chinese adolescents, a significant relationship was found between the duration of mobile 

phone use and ADHD (132). 
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4.2. Anger: 

In our study,45.1%of parents reported that their children became angrier after digital 

devices use, almost the same results were found in a study conducted among college students in 

India, were they found that 50.8% of students got angry due to the use of smartphones for a 

prolonged duration.(127) 

A similar study among 120 parents of Kuwaiti children aged 6-18 yearsshowed24.2% of 

parents noticed that their children became irritated(98) (Table IX). 

Table IX: Anger reported by authors. 

Authors Country Year Anger 

Buabbas  (98) Kuwait 2021 24.2% 

Feten(133) Lebanon 2022 34.0% 

Cha(134) South Korea 2018 31.1% 

Acharya (135) India 2013 50.8% 

Our study Morocco 2023 45.1% 

A lot of studies have also shown that higher levels of smartphone use were associated 

with greater anger and lower levels of life satisfaction. However, it is important to note, that the 

relationship between digital devices use and anger is complex and likely to be influenced by the 

type of content that children consume.  

Diverse studies warn about the high occurrence of aggression among children and the 

consumption of violent content. A study showed that by the age of 18, the average adolescent 

will have seen an estimated200 000 acts of violence on television alone.(136)also Both music 

videos and rap music have become increasingly violent.(137)(138)A recent analysis of video 

games revealed that more than half of all games contain violence, including 90% rated as 

appropriate for children aged 10 years and older.(139) 
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The impact of media violence on real-life aggressive behavior is stronger than many 

commonly accepted public health risks and nearly as strong as the link between smoking and 

lung cancer(figure 19) (140) 

 

Figure 33: The influence of media violence and actual aggression on children is almost 

equivalent to the effect of smoking on lung cancer the 

Additionally, according to Park et al., children with smart phone or game addiction are 

deprived of the ability to sympathize with other children and become aggressive which makes it 

difficult for them to make friends.(42) 

4.3. loneliness: 

In our study, 16.5%of the parents reported an association between their children’s use of 

digital devices and a sense of loneliness. It is imperative to note that children's fascination with 

smartphones may decrease opportunities for their interactions with peers and in physical 

activities. This too may lead to a lack of social skills. More screen time, less movement, and 
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fewer interactions with others can lead to loneliness, depression and sedentary lifestyle. This 

association could be because children need to play and socialize in real life not just online, to 

feel connected to others. (141) 

A similar study conducted in Kuwait showed comparable results among parents of 

children aged 6-18 years old (98).However, Korean children between the ages of 6 and 12 years 

old displayed a significant level of loneliness (69). (Table X) 

Table X: Loneliness reported by authors. 

Authors Country Year loneliness 

Baek (142) South Korea 2014 63.15% 

Buabbas (98) Kuwait 2021 10.00% 

Masthi(68) India 2017 11.40% 

Jiang (143) China 2018 5.3% 

Iqbal (144) Indonisia 2016 11.7% 

Gökçearslan(145) Turkey 2021 19.8% 

Our study Morocco 2023 16.50% 

Studies of children and adolescents with internet addiction  have also shown that internet 

addicts are more risk-averse, shy and anxious, and have difficulty forming interpersonal 

relationships, so they feel safer online and prefer to interact in virtual spaces.(146) 

Loneliness and digital technology use can be interrelated in a complex way, it can be a 

consequence but also a cause of digital devices use. 

In one hand, some studies suggest that increased smartphone use may lead to feelings of 

loneliness and social isolation (98,69,146). This can occur if children spend excessive amount of 

time on their devices instead of interacting with others face-to-face. 

On the other hand, it is also possible that children and adolescents who are already 

experiencing loneliness and social isolation may turn to their smartphones as a way to cope. 
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Smartphones can provide a sense of comfort and distraction from negative emotions, and can 

also be used to connect with others online. Bian et al. proved that the higher one scored in 

loneliness and shyness, the higher the likelihood one would be addicted to smartphone. When 

they analyzed the cause of smart phone addiction of Chinese college students. Also a 

longitudinal study with 288 participants 13–40 years of age examined causal relations between 

problematic use of smartphones, loneliness, face-to-face-interaction, and the need for social 

assurance (147). 

Authors concluded that loneliness increases problematic use of smartphones, which in 

turn reduces face-to-face interactions and thus does not gratify increased needs for social 

assurance, and consequently, this process eventually leads to increased loneliness. 

Moreover, clinicians from different countries (France(148), Japan(149), 

Romania(150),USA(151), Tunisia(152) and Qatar(153)) have independently witnessed a 

phenomenon not described previously in younger children. They found that children who have 

been heavily exposed to screen media (more than four hours a day, sometimes significantly 

more) from a very young age (usually from their first year of life) suffered from what they called 

“virtual autism”. A term coined by a Romanian clinical psychologist Marius Zamfir.(150) 

Virtual autism seems to have, in the beginning, a potentially very different trajectory from 

classical autism. But being clinically indistinguishable from « atypical autism », psychologists 

believe that it is possible that after some time it can stabilize in an Autistic Spectrum 

Disorders(ASD) presentation with some degree of mental retardation and/or language 

delay.(154) 

Autistic children and adolescents are known to be at risk for problematic use of screen 

media, due to their tendency towards restricted interests and repetitive behaviors. (155) They 

also tend to use screen media in less social ways than peers in other disability groups. (156)A 

study by the Autism Center for Children with Autism in Romania shows that 90% of children aged 

2-3 years who are diagnosed with autism are the trigger factor of over watching television 

programs or other forms of reality virtual.(150) 
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The child in front of the screen does not have the usual language experience, the dialogic 

stimulation of thought and reflection that parents or the human environment generally offers. 

The visual and auditory stimuli perceived in front of the small screen succeed with such rapidity 

that they exceed the brain's ability to control them. The invariable effect will be the inhibition of 

some important mental processes. Children get used to watching television or monitors no 

longer wanting to understand what's happening in the world around them, they are just happy 

with the sensations. (157) 

However, according to psychologists, the “Virtual Autism” can disappear or dramatically 

decline within months after parents accept to remove Electronic Screen Media and replace them 

with daily dyadic playful interaction. Because after an initial phase of up to two weeks of a 

withdrawal-like state with irritability, clinical changes start to occur. The most impressive and 

usually the first to appear are in the facial expressions: those children whose faces were blank 

and inexpressive animated, displaying more social facial expressions. They suddenly seem to 

pay attention to family members around them and this is usually a very rewarding experience for 

the parents. Those children often keep some degree of language delay and hyperactivity but 

after a few months they no longer display the core symptoms of autism.(154) 

4.4. Neck pain: 

In our study10.2% of the parent reported that their children’s use of digital technologies 

had caused them Neck pain. Buabbas et al. reported that 27% of their study participants had 

neck pain(98). In a study conducted by Alkhateeb et al. 26.5% were having neck and back 

pain(130). (Table XI) 
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Table XI: Neck pain according to the literature. 

Study  Country Year Neck pain 

Shan (158) China 2013 40.8% 

Buabbas (98) Kuwait 2021 27.0% 

Hakala (159) Filand 2006 26.0% 

Alkhateeb(130) KSA 2016 27.2% 

Our study Morocco 2023 23.1% 

During the last few years, several studies are showing that the “text neck syndrome” 

might be considered as an emerging 21st-century syndrome. This clinical condition refers to the 

onset of cervical spinal degeneration that results from the repeated stress of frequent forward 

head flexion while we look down at the screens of mobile devices and while we “text” for long 

periods of time(160)(161). “Text neck syndrome” is largely reported in adult patients. However, 

very recent data show that new technologies are inducing a shift in the prevalence of this 

relevant issue from adulthood to all of the pediatric ages(162). 

 

Figure 34: A chart depicting the stress and weight put on the neck and spine as a result of 

hunching over a smartphone, the neck flexion angle is the angle between the global vertical and 

the vector pointing from C7 to the occipito-cervical joint. A fullgrown head weighs 5 kg in the 

neutral position. As the head bends forward, the weight seen by the neck increases up to 18 kg 

at 30° and 27 kg at 60°(160) 



Survey among Tiznitian parents about the use of digital technology by their children 

60 

4.5. Lower back pain: 

In our study, 17.10% of children suffered from lower back pain. These data are practically 

comparable to those found in the literature (Table XII). 

Table XII: Lower back pain according to the literature. 

study Country Year Lower back pain 

Shan (158) China 2013 33.1% 

Alexander (163) Scotland 2003 25.3% 

Hakala (159) Filand 2006 12.0% 

Alkhateeb (130) KSA 2016 26.5% 

Our study Morroco 2023 17.1% 

Most studies on the effects of screen time in children indicate that the odds of 

musculoskeletal effects increase after 2–3 hours. (159) 

The lower back  pain is mainly associated with postural problems secondary to improper 

placement of computer screens, unsuitable table or chair height, or incorrect distance between 

the eye and screen resulting in unnecessary stretching or forward bending often resulting in a 

muscular sprain(164,165). 

Straker et al. highlighted the importance of ergonomic workstation in the prevention of 

neuro-musculo-skeletal disorders (166), and recommend the following: 

• Chair heights should be set such that the child’s feet can lay flat on the floor or on a stool 

underneath the feet to allow for support.  

• Chairs should not have arm rests unless they fit the child perfectly, as should back rests. 

• Desks should be set at the child’s elbow height or slightly lower.  

• There should be enough depth on the desk to allow for forearm support; this is 

specifically effective in preventing musculoskeletal strain. 

• Displays should be set in front of the child.  
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• There is no official recommendation for the angle of screen inclination. For computers, it 

is recommended to place the top of the display or monitor at the child’s eye level, and 

then allow them to move the screen down into a comfortable viewing position as needed.  

• Official recommendations regarding a screen’s distance from a child do not exist. the 

computer screen should be placed at arm’s length, and then moved as necessary.  

• External devices such as keyboards should also be placed in front of the child, with the 

mouse close to the keyboard and appropriately sized.  

• Workstation lighting should be equal throughout the visual field, so glare and reflections 

that inhibit screen viewing or cause visual discomfort are inhibited. 

 

Figure 35: Standard ergonomic practice during laptop usage. (167) 

4.6. Headache and migraine: 

Our study revealed that 3.90%of parents noticed headache and migraine due to the use of 

digital devices by their children. As compared to other studies, our children had a lower 

incidence of headache.  (Table XIII) 
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A Polish study showed that Out of 82 subjects who complained of headache, only 8 (6.8%) 

related this symptom to mobile phone use(128).In addition, Alosaimi et al. have confirmed a 

significant relationship between the frequency of headache and the use of a mobile phone.(54) 

Table XIII: Headache and migraine among digital technology users according to authors. 

Authors Country Year Headache and migraine 

Mohan (168) India 2021 22.0% 

Alosaimi (54) KSA 2016 21.6% 

Khalaj (169) Iran 2015 40.2% 

Akbulut (129) Turkey 2018 22.3% 

Kucuk (43) Turkey 2020 23.8% 

Falkenberg (170) Norway 2020 12% 

Szyjkowska (128) Poland 2005 6.80% 

Our study Moroccco 2023 3.90% 

In a study carried out in Denmark, when compared to those having no exposure, the 

incidence of migraine was found to be 1.30 and that of symptoms related with headache was 

found to be 1.32 among the individuals being exposed to mobile phone in prenatal and 

postnatal period (171).  Another study has demonstrated that headache, concentration 

problems, sleep disorders, and sense of heat in the ear were found to be dose-dependent (172).  

4.7. Sleep disorders: 

Our results revealed that 14.20% of Tiznitian parents reported sleep disorders among 

their children, 12.20% of which had insomnia(i.e., difficulty in initiating sleep in 30minutes), and 

only 2.00% felt excess daytime sleepiness. This result was in agreement with many other studies 

(table XIV) 
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Table XIV: Comparison of studies in sleep disorders among digital technologies users. 

Study  Country Year Sleep disorders 

Alkhateeb (130) KSA 2020 28.90% 

Cartanyà (173) Spain 2021 23.60% 

Buabbas (98) Kuwait 2021 03.30% 

Chiu (174) China 2015 04.90% 

Kucuk (43) Turkey 2020 10.88% 

Our study Morocco 2023 14.20% 

Several studies have demonstrated that individuals who spend too much time online tend 

to lose sleep(173,175,176,177). Hale et al. reviewed 67 studies published from 1999 to early 

2014, they found that screen time is adversely associated with sleep outcomes (primarily 

shortened duration and delayed timing) in 90% of studies. Some of the results varied by type of 

screen exposure, age of participant, gender, and day of the week. While the evidence regarding 

the association between screen time and sleep is consistent(176). 

In a study that aims to investigate the relationship between sleep length, sleep quality 

and mobile phone use among Moroccan adolescents, Moustakbal et al. found that 46% of 

adolescents reported using phones at night before going to sleep. Most of those late-night 

mobile phone users had poor sleep quality and a significant reduction in sleep length, with 45 

minutes less sleep than their counterparts not using mobile phones before sleep(178). 

 George et al.(179)suggested three possible pathways explaining sleep disorders due to 

digital devices use: 

• Time spent on media and technology is displacing sleep time. 

• Emotional arousal or online interactions make it more difficult for adolescents to fall and 

stay asleep. 

• Emission of blue light or electromagnetic radiation from mobile phones can suppress 

melatonin production and disturbed sleep rhythms. 
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4.8. Eye complaints 

19.10% of Tiznitian parents reported that their children are experiencing a variety of eye 

problems, such as their eyes hurting, eyestrain, and needing to wear glasses due to prolonged 

internet usage. Same as this study, studies found the significant relation between smartphone 

overuse and vision problems (Table XV). 

Table XV: Eye complaints among digital technologies in the literature. 

Study Country Year Eye complaints 

Mohan (76) India 2021 49.76% 

Buabbas (98) Kuwait 2021 40.00% 

Alkhateeb (130) Saudi Arabia 2020 24.70% 

Mokhtarinia (88) Iran 2022 39.70% 

Acharya (135) India 2013 36.50% 

Kucuk (43) Turkey 2020 16.37% 

Our study Morocco 2023 19.10% 

Digital eye strain (DES) or computer vision syndrome (CVS) is an entity defined by both 

visual and ocular symptoms arising due to the prolonged use of digital devices.DES is present in 

at least 50% of regular users of digital media. It is characterized by dry eyes, itching, foreign 

body sensation, visual fatigue, watering, blurring of vision, and headache. Non-ocular symptoms 

associated with eye strain include stiff neck, general fatigue, headache, and backache(180).A 

study conducted by Falkenberg et al. showed that eye strain increased with screen time and 

shorter viewing distance. This suggests that even healthy children with good vision may develop 

vision symptoms(170). 

Although the ocular complications of digital device use have been extensively studied in 

adolescents and adults, only a few studies have addressed DES in children (181,182).While the 

COVID-19 pandemic has led to significant increase of children use of digital devices, as many 

schools have shifted to online learning and many families are practicing social distancing to limit 
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the spread of the virus, also the restrictions on outdoor activities has led to an increase time 

spent by children to play videogames. As a result, School closure protects children from COVID, 

but affects their eyesight, according to Mohan et al. there is high prevalence of DES among 

children in the present scenario of COVID19, even myopia progression has been linked to the 

digital eye strain in children. And this would remain unique to the pediatric population only 

(76).Despite earlier thinking, screen time is not a direct cause of the increased prevalence or 

progression of myopia; this prevalence has instead been linked with children spending fewer 

hours outdoors, and may potentially be due to decreased exposure to outdoor light. (183,184) 

Additionally, playing videogames for long hours with maximum concentration and 

without any breaks can cause a newly described condition in children known as videogames 

vision syndrome (185). 

Computer Vision Syndrome is still under-diagnosed. Awareness should be raised among 

parents, teachers, eye care- and health care personnel, of the importance of good visual 

ergonomics and screen time to promote health in youth. Canadian ophthalmologists recently 

emphasized on the following recommendations for a safe use of electronic screens(186): 

•  Recommended amount of screen-time for children: 

o 0–2 years: None, with the possible exception of live video-chatting (e.g., Skype, 

Facetime) with parental support, due to its potential for social development, though 

this needs further investigation.  

o 2–5 years: No more than 1 hour per day. Programming should be age-appropriate, 

educational, high-quality, and coviewed, and should be discussed with the child to 

provide context and help them apply what they are seeing to their 3-dimensional 

environment.  

o 5–18 years: Ideally no more than 2 hours per day of recreational screen time. 

Individual screen time plans for children between the ages of 5–18 years should be 

considered based on their development and needs. 
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o Breaks no later than after 60 minutes of use (after 30 minutes is encouraged). Breaks 

should include whole-body physical activity. The ideal length of break has not been 

identified for either children or adults.  

o Workstation ergonomics: Displays should be set in front of the child. There is no 

official recommendation for the angle of screen inclination. For computers, it is 

recommended to place the top of the display or monitor at the child’s eye level, and 

then allow them to move the screen down into a comfortable viewing position as 

needed. Official recommendations regarding a screen’s distance from a child do not 

exist; the computer screen should be placed at arm’s length, and then moved as 

necessary. Workstation lighting should be equal throughout the visual field, to avoid 

the glare and reflections that inhibit screen viewing or cause visual discomfort. 

o The use of screens should be avoided one hour before bedtime. Screens in the 

bedroom are not recommended.  

o Outdoor activity over screen time should be encouraged.  

o Either the Children complain of electronic screen-associated discomfort or not, 

regular eye exams, which assess a child’s visual ability to cope with their visual 

demands and offer treatments for deficiencies are recommended. 

4.9. Skin itches: 

Table XVI: Skin itches among digital technologies users according to the literature. 

Authors Country Year Skin itches 

Szyjkowska (128) Poland 2005 11.0% 

Acharya (135) India 2013 32.2% 

Akbulut(129) Turkey 2018 0.70% 

Ofdetal (187) Sweden 2000 3.20% 

Our study Morocco 2023 2.00% 
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Allergic contact dermatitis (ACD), a T-cell mediated hypersensitivity reaction, is often 

observed following skin exposure to metal items that release nickel in high concentrations.  It is 

important to note that nickel allergy affects up to 17% of women and 3% of men in the general 

population. In addition, nickel sensitization is common in children, with a prevalence estimate 

ranging from 17% to 33%. The lesions appear, most of the time, during prolonged use (30 

minutes in a row or 1 hour spread over the day).(188) 

Reports of Allergic contact dermatitis (ACD) from cell phones have been reported since 

2000, when Pazzaglia et al. reported two cases of nickel allergy caused by the use of a cell 

phone. In 2000, in Italy, 35 more cases were published, for a total of 37 cases. (189) 

 

Figure 36: Close-up of patch of dermatitis above patient's right jaw line.(188) 

 

Figure 37: Patient's metallic cell phone menu botton lines up directly with patch of dermatitis 

above patient's right jaw line. (188) 
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A Danish clinical study conducted in patients with dermatitis evaluated consecutively for 

nickel allergy between 2007 and 2009 also revealed that one third of the cell phones of nickel 

allergic patients released nickel. (190) 

In a systematic review carried out by Keykhosravi A et al., it was reported that increase in 

skin temperature, oversensitivity to temperature, facial dermatitis, and sense of burning (on face, 

skin, behind and around the ear) may develop because of the use of mobile phone and 

tablets.(191) 

5. Parents ‘Concern of the Detrimental Impacts of digital technology: 

In this study, 83.3% of parents surveyed were concern about detrimental impacts of 

digital devices. The group that demonstrated the highest level of concern were mothers aged 

between 30-49 years old, who had received education, and lived in urban areas. This aligns with 

a Canadian study that revealed that 80% of parents were concerned about the negative effects of 

digital technology (on their child’s physical activity, ability to focus, behavior, social skills, 

creativity, and learning) and parents with post-secondary education were more concerned than 

those parents who had a high school education or less(93). Buabbas et al. stated that almost all 

parents (98.3%) expressed worries about the negative effects of digital devices’ overuse 

especially addiction, however, the parents’ levels of concern were not associated with the 

interviewer’s age, gender, education level, or region(98). In Turkey, following the smoking and 

the friend selection, the use of mobile phone is the third most frequent problem that the parents 

have with young people(43).Madden et al. also reported that 69% of parents were worried about 

their adolescents’ online activities and how their children are managing their reputations 

online(192).However, in a study conducted in four European countries (England, Greece, Malta 

and Luxemburg),parents did not believe that their children were at risk with using 

technologies(77).Moreover, Takeuchi et al. studied how parents nowadays feel about raising 

children in a digital age. They revealed that 65% of parents of children ages 3 through 10, did 

agree that although they are aware of negative impact of digital technologies’ use from a very 
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young age, they considered their role is to help their children to learn how to use technologies in 

a responsible way(193). 

In our study, the most common concerns among parents were about their child physical 

health (26.2%); their child mental health (12.3%); their child performing poorly in school (15.4%); 

their child 's ability to concentrate (10%); their child becoming addict to digital devices 

(8.5%);their child being exposed to inappropriate content (6.9%); their child’s social skills (4.6%). 

Numerous studies confirmed that the concerns expressed by these parents are well-

founded. 

5.1. Physical well being: 

The most common worry of parents was about their child’ physical health (26.2%), 

additionally, 30.2% of parents surveyed believed that their child's health had deteriorated since 

they started using a digital device, and 42.3% considered their children to be more vulnerable to 

sickness than other children who didn’t use these devices. 

Evidence from a variety of cross-sectional, longitudinal and empirical studies, linked 

prolonged digital technologies use to serious health damage. The evidence is both wide-ranging 

and compelling. The possible health risks identified include not only brain tumors but also 

damage to genes, the blood brain barrier and melatonin production as well as other biological 

effects thought to have a role in cancer development. Although radiation-emitting out of mobile 

phones are non-ionizing and hence appear to cause no harm to human, with the advent of 4G 

and 5G communication technology, the operating frequency has reached to the microwave 

range. Mobile phones kept in proximity may cause localized dielectric heating due to the 

interaction of living tissue with electromagnetic waves. Long-term exposure to these radiations 

may cause some dangerous and irreversible changes in the biological system of human beings 

which could cause irreparable loss to the brain functioning in the long run. The largest body of 

evidence concerns brain tumors. Almost every study of prolonged mobile phone use (roughly 

half-an-hour a day for 10 years) has found an increased risk of brain tumors. Several large-scale 
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studies have found a doubling of the risk after only 10 years’ use. This evidence contributed to 

the classification of mobile phone radiation as “possibly carcinogenic to humans” by the World 

Health Organization’s International Agency for Research on Cancer (IARC)(194).This is especially 

so for children. Not only do their thinner skulls, greater tissue conductivity and smaller heads 

increase their radiation absorption when on a phone call, but their cumulative lifetime exposure 

to the radiation will also be much greater(195).  

Various studies have reported electromagnetic radiations to cause DNA damage. Single 

and double-stranded DNA might break in brain cells and increase the chances of apoptosis. 

Human blood leukocytes and lymphocytes when exposed to electromagnetic radiation may 

induce long-term chromosomal damage-causing gene mutation(196)(197)(198). This may also 

trigger the release of harmful free radicals which may lead to loss of immunity, blood-brain 

barrier damage, changes in metabolism, impaired brain function, risk of cardiovascular disease, 

decreased bone density, cause type 2 diabetes, hormonal imbalance, mental stress, loss of blood 

sugar control, autoimmune, inflammatory disorders and genetic degenerative disease 

(199)(200).  

5.2. School performance: 

While technology has undoubtedly provided significant support for student learning, 

particularly during the COVID-19 pandemic, excessive smartphone use may have a negative 

impact on academic achievement. 

The results obtained in different studies suggest that children who spend an excessive 

amount of time on screens tend to perform poorly academically. A local study in Morocco, found 

that university students with good academic performance are less likely to be attached to their 

smartphone(78). In contrast, a different research revealed that 39.5% of students believed that 

their academic performance suffered because they spent more time using their phones. The 

correlation between phone use and academic performance was found to be statistically 

significant(201).Among a sample of 480 university students in the United States, those who 

dedicated more time to using technology, spent less time studying, and this was found to have a 
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highly negative correlation with their GPAs(202).Ironically, fifteen years ago, it was believed that 

the emergence of communication technologies would contribute to a growing disparity between 

learning rich and learning-poor (203). However, recently, there was optimism that mobile 

technology could actually help bridge the gap in learning opportunities by facilitating access to 

educational resources(204). 

Research has shown that technological distractions are negatively related to academic 

performance(205). In a study by Junco et al., it was found that 93% of students engaged in active 

chatting while doing schoolwork (206). The appeal of numerous smartphone apps catering to 

every aspect of their lives fuels distractions from learning, and this allure is intensified by the 

apps' ease of use and the students' need for them. Additionally, the lack of interest and 

motivation in doing homework further exacerbate these distractions (207). For instance, 

Facebook use has been identified as a key factor contributing to students multitasking while 

studying (208), while instant messaging has been linked to failing to complete schoolwork (206). 

Studies have also found a correlation between smartphone multitasking and decreased 

academic performance. For instance, in a study of 263 students in the United States between the 

ages of 11 and 25, those who used Facebook and texted while studying had lower GPAs 

compared to those who did not engage in such multitasking (209). According to Montag et al. 

when the student is focusing on a specific task, such as schoolwork, using a smartphone to 

check social media or notifications can interrupt their flow state previously experienced during 

the task, making the task less enjoyable and more difficult to complete(210). smartphones can 

divert attention from studying by presenting a different and potentially more psychologically 

satisfying method of spending one's time, unlike studying for exams, which does not provide 

immediate satisfaction(211). 

Moreover, several studies suggest that higher brain exposure to the electromagnetic 

radiofrequency field effect (RF-EMF)is related to lower non-verbal intelligence and has a negative 

effect on the cognitive functions and memory performance. However, the effects of the long 

term use of this technology on our brain are not exactly known yet(212,213,214). 
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5.3. Mental well being: 

Numerous studies have extensively investigated the relationship between digital 

technologies usage and mental health from a psychological and behavioral point of view.  

Findings indicate that high quantity of digital devices use was associated with a wide range of 

mental health outcomes, in both children and adults. 

An observational study showed that spending more than a few hours per week using 

electronic media correlated negatively with self-reported happiness, life satisfaction and self-

esteem, whereas time spent on non-screen activities (in-person social interactions, sports, 

religious services, working at a paid job), correlated positively with psychological well-being, 

among adolescents(215). 

In addition, social media can affect adolescents’ self-view and interpersonal relationships 

through social comparison and negative interactions, including cyberbullying. Moreover, social 

media content often involves normalization and even promotion of self-harm and suicidality 

among youth(216). 

Although population-based studies suggest a link between social media use and mental 

distress among youth, the impact of these technologies may vary among individuals, and some 

may be less susceptible to harm, as indicated by an emerging literature of experimental studies. 

Girls and young women tend to spend more time on social media than boys do, have more 

exposure to cyberbullying and show tendency to experience more mental health effects(215) 

which is consistent with recent epidemiologic trends indicating that depressive symptoms, self-

harm and suicidality have increased among young females in particular(217,218) 

5.4. Addiction: 

There is a growing scientific evidence base to suggest excessive internet use may lead to 

symptoms traditionally associated with substance-related addictions (219). Griffith et al. has 

operationally defined addictive behavior as any behavior that features what he believes are the 

six core components of addiction (salience, mood modification, tolerance, withdrawal symptoms, 
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conflict, and relapse). He also argues that any behavior (e.g., social networking) that fulfils these 

six criteria can be operationally defined as an addiction(220). For instance, some individuals, 

their use of social networking sites may become the single most important activity that they 

engage in, leading to a preoccupation with digital devices use (salience). The activities on these 

devices are then being used in order to induce mood alterations, pleasurable feelings or a 

numbing effect (mood modification). Increased amounts of time and energy are required to be 

put into engaging with digital devices activities in order to achieve the same feelings and state of 

mind that occurred in the initial phases of usage (tolerance). When digital devices use is 

discontinued, addicted individuals will experience negative psychological and sometimes 

physiological symptoms (withdrawal), often leading to a reinstatement of their digital devices use 

(relapse). 

Local studies showed that over of the half of Moroccan youth suffer from addiction. In 

contrast, Sfendla et al. found that  55.8% of adolescents were excessive smartphone users(221). 

Another Moroccan study revealed that 57% of university students were social media addicts(222). 

According to Lee et al. adolescents are more susceptible to smartphone addiction than 

adults(223), which can be attributed to the former’s use of various contents for the purpose of 

interaction with peers and entertainment with their smartphones (34) and their neurobiological 

vulnerability as discussed in the dual processing theory(224).  

5.5. Inappropriate content 

Our study revealed that 6.9% of parents are worried about the content that their children 

consume. Similarly, a study conducted in the United States revealed that about a quarter of 

parents (23%) say that inappropriate content in the media is one of their top concerns as a 

parent. However, most parents don’t think their own children are exposed to a lot of 

inappropriate content in the media they use. (225) 

Livingstone et al. now typically organize the wide range of risks encountered online into 

three categories: content, contact and conduct risks. (226) 
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Content risks: Where a child is exposed to unwelcome and inappropriate content. This 

can include sexual, pornographic and violent images; some forms of advertising; racist, 

discriminatory or hate-speech material; and websites advocating unhealthy or dangerous 

behaviors, such as self-harm, suicide and anorexia. 

Contact risks: Where a child participates in risky communication, such as with an adult 

seeking inappropriate contact or soliciting a child for sexual purposes, or with individuals 

attempting to radicalize a child or persuade him or her to take part in unhealthy or dangerous 

behaviors. Conduct risks: Where a child behaves in a way that contributes to risky content or 

contact. This may include children writing or creating hateful materials about other children, 

inciting racism or posting or distributing sexual images, including material they have produced 

themselves.(226) 

5.6. Social skills: 

Nowadays, groups of children and adolescents seen interacting with their phones rather 

than engaging with one another, it is described as spending time "alone together", and missing 

out on important socialization experiences, this trend raises worries among parents. In our 

study, 4.6% of parents fear that time spent by their children on devices is interfering with their 

ability to develop effective social and relationship skills.  

Effectively, a Moroccan study reported that 1 in 3 parents believe that their child is less 

sociable since they have a smartphone. Indeed, the risks of overexposure to screens and the 

Internet are not only linked to the bad experiences that a child can have online, but also to the 

risks to their development and sociability. While 31% of Moroccan parents notice a drop in this 

sociability, they are 9 out of 10 to indicate that they have already been in conflict with their child 

because of a subject related to digital technology. They are also 9 out of 10 to feel totally 

overwhelmed by their children in all things digital (106). Another study conducted among 

second-grade students in a private elementary school in Indonesia showed that the degree of 

smartphone use had a direct positive effect on social skills (227). Moreover, some studies have 

shown that higher than average reported Internet use by adolescents is associated with lower 
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quality parental relationships, including parental attachment and knowledge (228). Thus, 

technology use among adolescents may take away from time spent with parents, but it does not 

necessarily weaken the parent–child relationship. Existing evidence suggests that if the quality of 

the parent–child relationship is strong offline, then new technologies may confer benefits.  

Young people who replace in-person exchanges with time spent online appear to 

intensify their social impairments. Whereas, those who use online exchanges to supplement 

existing friendships report improvements in the quality and closeness of their existing 

relationships. (179) 

In addition, time spent online may be beneficial for skill building and enhanced wellbeing 

among those with existing vulnerabilities. (229,230).  

For example, shy college students report that they Instant Message to increase 

interpersonal contacts, improve fluency of in person conversations, and decrease loneliness 

(229). 

Children use digital technology, regardless their parents' level of concern about their 

negative impacts. It seems that we are immersed in a digital era where it is impossible to prevent 

children from using these devices. Therefore, proper parental education and action are needed, 

wherein they can learn and use a variety of strategies to reduce the detrimental effects of digital 

devices without depriving them of their use. 
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V. Study limits 

The limitations of this study are as follows. First, the subjects of this study were confined 

to children between the age of 3-15 years old in an area of Tiznit Province. There can be 

differences in children’s digital technologies usage according to regions and age. Therefore, it 

will be necessary to consider the regional differences among study subjects and to extend the 

age range of the subjects in future studies. Second, Parent-reported duration of mobile device 

use in young children has low accuracy, and use of objective measures is needed in future 

research. Third, it only included parents, excluding their children from the study. Fourth, some 

of the questions asked the parents to recall their children’s health-related symptoms as a result 

of digital technology’s usage, which could be subject to recall bias. 

Moreover, these health-related symptoms should not be attributed to digital technology 

use alone, as confounding factors were not accounted for because of the nature of the study. 

Fifth, due to the lack of research on similar populations in the region, most of the results of this 

study can only be compared with the findings of similar studies with populations from different 

cultures and environments. 

VI. Study strengths 

Despite these limitations, this study is significant in that it is believed to be the first 

nationwide survey of digital technologies usage among parents of children, because previous 

local studies focused on adolescents or mixed samples, whereas studies on young children (aged 

3–15 years) are hardly found both domestically and abroad. This is due to a higher prevalence of 

use and ownership of smartphones in adolescents. Yet in the past years, smartphone usage rates 

have also considerably increased among preschool children. 

In addition, several researches have mainly focused on the effects of excessive digital 

media use or overuse on the health of children. More research should be conducted on general 

populations of children, rather than focusing exclusively on excessive technology users. This 

qualitative study describes technology’s impact on physical and mental health from parents’ 

perspectives. 
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The use of digital technologies has become an integral part of modern life, and it is 

understandable that parents may be concerned about the potential negative effects of excessive 

smartphone use on their children's well-being. However, there are several steps parents can take 

to mitigate these concerns: 

• Set limits: Establishing reasonable limits on the amount of time your child can spend 

using their smartphone is an effective way to minimize the negative effects of excessive 

smartphone use. Parents can set daily or weekly limits on screen time and encourage 

their children to engage in other activities such as sports, reading, or spending time with 

friends. 

The Australian Department of Health (2012) published guidelines for children about the 

recommended time to pass on mobile devices or electronic media (229): 

o Children <2 years: recommended no time watching TV or using other electronic 

media. 

o Children 2–5 years: no more than 1 h/day sitting and watching television and other. 

o Infants, toddlers, and preschoolers should not be sedentary, restrained or kept 

inactive for more than 1 h at a time, with the exception of sleeping. 

• Monitor usage: Parents should regularly monitor their children's smartphone usage to 

ensure they are using it in a safe and healthy way. Monitoring can include checking their 

messages, social media accounts, and browser history. 

• Encourage offline activities: Encourage your child to participate in offline activities, such 

as playing outdoors, reading books, or engaging in arts and crafts. These activities can 

help to reduce their reliance on smartphones and provide a healthy balance between 

online and offline activities. 
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• Educate about online safety: Children should be educated about the potential dangers of 

using smartphones and the internet, such as cyberbullying, online predators, and 

exposure to inappropriate content. Parents can discuss safe online behavior and set rules 

for what is and is not acceptable to share online. 

• Lead by example: Children often learn by example, so it's important for parents to model 

healthy smartphone use themselves. Parents should limit their own screen time and 

engage in offline activities with their children. 

• Pediatricians and health care professionals also should promote healthy digital media 

use, by educating parents and taking a media history and ask questions related to media 

use at every well-child visit. 
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The widespread adoption of digital technologies has transformed various aspects of our 

lives, including how children interact, learn, and communicate. 

The findings of the present study indicate that a significant majority (94.1%) of children 

use digital devices, and 50.2% of them own one. Moreover, the purchases of these devices has 

risen after the onset of the COVID-19 pandemic.  

The study revealed that 30.2% of parents in Tiznit, observed a decline in their children’s 

health after one year of the use of these digital devices. With anger, loss of concentration and 

sleep disorders being the most prevalent. 

Most parents interviewed (83%) expressed concerns about the adverse effects of digital 

technologies, particularly on their children's physical, mental health, and school performance  

Overall, the findings highlight that children are immersed in a digital era where 

smartphone use will continue to rise and have the potential to lead to psychological and 

physiological challenges for the pediatric population. It becomes evident that preventing children 

from using these devices is an unattainable goal. Instead, controlled, safe, and balanced Internet 

usage should be the goal 

Therefore, proper parental education and action are needed, wherein they can learn and 

use a variety of strategies to reduce the detrimental effects of digital devices without depriving 

them of their use. 

The results of this study serve as a clear call to action for parents, educators, 

pediatricians and policymakers in supporting the digital well-being of children. 
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Abstract 

Introduction: 

With the increasing availability and accessibility of smartphones, tablets, and other digital 

devices, children are becoming more immersed in the digital world from an early age. This has 

raised questions about potential health effects. When exploring the reasons behind and 

consequences of this public health concern, it is essential to take into account parents' 

awareness and attitudes toward this societal phenomenon, as they play a significant role. 

Patients and methods: 

We conducted a cross-sectional observational study, using an anonymous questionnaire 

to collect data from 156 parents of children aged 3-15 years from different regions of Tiznit.  

Results: 

The vast majority (94.1%) of children used digital devices and 50.2% owned one, with 

smartphones being the most commonly owned device. Boys aged between 10 and 15, living in 

urban areas and attending private schools, were found to be the biggest users of digital 

technology. More than half (52%) of device purchases took place after the onset of the COVID-19 

pandemic.  

Use for less than an hour was the most common (41.4%).  

In terms of parental intervention, most parents (54%) set predefined screen time limits for 

their children, and the majority of them (73.1%) monitored their children's activity on these 

devices.  

Half of the children preferred to spend their free time using electronic media as their 

preferred leisure activity (50,6%).  

The study revealed that specific health problems were observed in children using digital 

devices: anger (45.1%), loss of concentration (38.0%), insomnia (12.2%), eye disorders (9.1%) and 
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back pain (7.1%). A significant proportion of parents (30.2%) observed a deterioration in their 

children's health after a year of using digital devices, and 83% of participants were concerned 

about these adverse effects of digital technologies, particularly on their children's physical, 

mental health and academic performance. 

Conclusion: 

Parents, Pediatricians, and health care professionals should be aware of the potential 

risks related to inappropriate use of digital technology. They should monitor, possible associated 

adverse effects. They must carry out, as well, the necessary interventions to prevent and/or 

lower the detrimental impact of smartphone overuse on children and adolescents’ health, 

oriented to sustain adequate physical and psychological development as well as social 

relationships. 
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Résumé 

Introduction : 

Avec la disponibilité et l'accessibilité croissante des smartphones, tablettes et autres 

appareils numériques, les enfants sont de plus en plus immergés dans le monde numérique dès 

leur plus jeune âge. Cette situation a soulevé des questions quant aux effets potentiels sur la 

santé. Lorsque l'on étudie les raisons et les conséquences de ce problème de santé publique, il 

est essentiel de tenir compte de la sensibilisation et des attitudes des parents à l'égard de ce 

phénomène de société, car ils jouent un rôle important. 

Patients et méthodes : 

Nous avons mené une étude observationnelle transversale, en utilisant un questionnaire 

anonyme pour recueillir des données auprès de 156 parents d'enfants âgés de 3 à 15 ans de 

différentes régions de Tiznit.  

Résultats : 

La grande majorité (94,1 %) des enfants utilisait des appareils numériques et 50,2 % 

d'entre eux en possèdent un, les smartphones étant l'appareil le plus couramment possédé. Il a 

été observé que les garçons âgés de 10 à 15 ans, vivant dans des zones urbaines et fréquentant 

des écoles privées, étaient les plus grands utilisateurs de la technologie numérique. Plus de la 

moitié (52 %) des achats d'appareils ont eu lieu après le début de la pandémie de COVID-19.  

L'utilisation de moins d'une heure était la plus répandue (41.4%).  

En ce qui concerne l'intervention des parents, la plupart d'entre eux (54 %) ont fixé des 

limites prédéfinies de temps d'écran pour leurs enfants et la majorité des parents (73,1%) 

surveillaient l’activité de leurs enfants sur ces appareils.  

La moitié des enfants préféraient passer leur temps libre en utilisant les médias 

électroniques comme activité de loisir préférée (50,6%).  
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L'étude a révélé que des problèmes de santé spécifiques ont été observés chez les 

enfants utilisant des appareils numériques : la nervosité (45,1 %) et la perte de concentration 

(38,0 %), l’insomnie (12,2 %), les troubles oculaires (9,1 %) et les douleurs lombaires (7,1 %). Une 

proportion significative de parents (30,2%) %) ont observé une dégradation de la santé de leurs 

enfants après un an d'utilisation d'appareils numériques et 83 % des participants ont été 

préoccupés par ces effets néfastes des technologies numériques, en particulier sur la santé 

physique, mentale de leurs enfants et sur les résultats scolaires. 

Conclusion : 

Les parents, les pédiatres et les professionnels de la santé doivent être conscients des 

risques potentiels liés à une utilisation inappropriée de la technologie numérique. Ils doivent 

surveiller les éventuels effets indésirables associés et effectuer également les interventions 

nécessaires pour prévenir et/ou réduire l'impact néfaste de la surutilisation des smartphones sur 

la santé des enfants et des adolescents afin de maintenir un développement physique et 

psychologique adéquat ainsi que des bonnes relations sociales. 
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 ملخص
 مقدمة:

مع زيادة توفر الهواتف الذكية والأجهزة اللوحية وغيرها من الأجهزة الرقمية وسهولة 

 سن مبكرة. وقد أثار هذا تساؤلات ذن في العالم الرقمي منيالوصول إليها، أصبح الأطفال منغمس

حول التأثيرات الصحية المحتملة لهذه الأجهزة. عند استكشاف الأسباب والنتائج المحتملة لهذه 

المشكلة الصحية العامة، من الضروري أخذ وعي الآباء واتجاهاتهم تجاه هذه الظاهرة المجتمعية 

 في الاعتبار، حيث يلعبون دورًا هامًا.

 :المرضى والأساليب 

 أب وأم لأطفال  156أجرينا دراسة مراقبة مقطعية باستخدام استبيان لجمع البيانات من 

  سنة من مناطق مختلفة في تزنيت.15 و3تتراوح أعمارهم بين 

 النتائج: 

٪) من الأطفال يستخدمون 94.1تشير نتائج الدراسة الحالية إلى أن غالبية كبيرة (

٪ منهم جهازًا خاصا به، وتعتبر الهواتف الذكية هي الأجهزة 50.2الأجهزة الرقمية، ويمتلك 

 سنة، ويعيشون في 15 و 10الأكثر امتلاكًا. ولوحظ أن الأولاد الذين تتراوح أعمارهم بين 

المناطق الحضرية ويدرسون في مدارس خاصة، هم أكثر المستخدمين للتكنولوجيا الرقمية. 

 19٪) عمليات شراء الأجهزة حدثت بعد بدء جائحة كوفيد-52ولوحظ كذلك أن أكثر من نصف (

في حين أن أقل من ساعة من الاستخدام كانت الأكثر شيوعًا، تبين أن الأنشطة الرئيسية 

 التي يقوم بها الأطفال باستخدام وسائط رقمية هي للترفيه بدلاً من الأغراض التعليمية.

٪) حدود زمنية محددة لاستخدام الشاشة 54فيما يتعلق بتدخل الآباء، أنشأ غالبية الآباء ( 

 جهزة.للأ٪ من الآباء استخدام أطفالهم 73.1لأطفالهم وراقب 
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كما لوحظ أن نصف الأطفال يفضل قضاء وقت فراغهم باستخدام وسائط إلكترونية 

 ٪)50.6كنشاطهم الترفيهي المفضل (

كشفت الدراسة عن وجود مشاكل صحية معينة بين الأطفال الذين يستخدمون الأجهزة 

٪) 9.1 شكاوى العين (، ٪)12.2 الأرق (،٪)38.0 فقدان التركيز (،٪)45.1الرقمية: الغضب (

٪) تدهورا في صحة 30.2٪). كما لاحظت نسبة كبيرة من الآباء (7.1وآلام أسفل الظهر (

 أطفالهم بعد عام واحد من استخدام الأجهزة الرقمية.

٪ من المشاركين أعربوا عن قلقهم إزاء التأثيرات السلبية 83وأشارت الدراسة إلى أن 

للتكنولوجيا الرقمية، وخاصة على صحة أطفالهم الجسدية والعقلية، وكذلك على تحصيلهم 

 الدراسي.

 الاستنتاج:

يجب على الآباء وأطباء الأطفال وأخصائي الرعاية الصحية أن يكونوا على دراية 

بالمخاطر المحتملة المتعلقة بالاستخدام غير الملائم للتكنولوجيا الرقمية. يجب عليهم مراقبة 

الآثار الضارة المحتملة المرتبطة بها و تنفيذ التدخلات اللازمة لمنع و / أو تقليل التأثير الضار 

للإفراط في استخدام الهواتف الذكية على صحة الأطفال والمراهقين، بهدف الحفاظ على النمو 

 .البدني والنفسي المناسب وكذلك علاقات اجتماعية مناسبة

 
 

 

 

 

 

 

 



Survey among Tiznitian parents about the use of digital technology by their children 

89 

 

 

 

 

 

 

 

 

 

 

ANNEX 

 
 

 

 

 

 

 

 

 

 



Survey among Tiznitian parents about the use of digital technology by their children 

90 

 

 



Survey among Tiznitian parents about the use of digital technology by their children 

91 

 

 



Survey among Tiznitian parents about the use of digital technology by their children 

92 



Survey among Tiznitian parents about the use of digital technology by their children 

93 



Survey among Tiznitian parents about the use of digital technology by their children 

94 

 



Survey among Tiznitian parents about the use of digital technology by their children 

95 



Survey among Tiznitian parents about the use of digital technology by their children 

96 



Survey among Tiznitian parents about the use of digital technology by their children 

97 



Survey among Tiznitian parents about the use of digital technology by their children 

98 



Survey among Tiznitian parents about the use of digital technology by their children 

99 



Survey among Tiznitian parents about the use of digital technology by their children 

100 

 



Survey among Tiznitian parents about the use of digital technology by their children 

101 

 

 

 

 

 

 
 

 

BIBLIOGRAPHY 

 

 
 

 

  



Survey among Tiznitian parents about the use of digital technology by their children 

102 

1. Palfrey J, Gasser U. 
Born Digital: Understanding the First Generation of Digital Natives. 
Published by BASIC BOOKS, 2008. Page 610. 
 

2. Prensky M. 
Digital Natives, Digital Immigrants Part 2: Do They Really Think Differently? 
On the Horizon. 1 January2001;9(6):1‑6.  
 

3. National Telecommunications Regulatory Agency.  
ICT equipment and usage in Morocco.(2022) 
Retrieved from: https://www.anrt.ma/indicateurs/etudes-et-enquetes/enquete-
annuelle-marche-des-tic 
 

4. Law CM. 
The technology in your cell phone wasn’t invented for you.  
Communications Policy & Research Forum. 2006 
 

5. Flood JE. 
 Alexander Graham Bell and the invention of the telephone.  
Electronics &amp; Power. March 1, 1976;22(3):159‑62.  
 

6. Dangi R, Lalwani P, Choudhary G, You I, Pau G.  
Study and Investigation on 5G Technology: A Systematic Review.  
Sensors. December22, 2021;22(1):26.  
 

7. Guevara L, AuatCheein F.  
The Role of 5G Technologies: Challenges in Smart Cities and Intelligent Transportation 
Systems. Sustainability. August 11, 2020;12(16):6469.  
 

8. Yadav R.  
Challenges and Evolution of Next generation Wireless Communication.  
Proceedings of the International Multi-Conference of Engineers and Computer Scientists 
2017 Vol II, IMECS 2017, March 15 - 17, 2017, Hong Kong 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

103 

9. Aranda-Jan, Clara, et al.  
"The Mobile Economy Report 2022.” 
GSMA." The Mobile Disability Gap Report 4 (2020): 4. 
 

10. UNICEF. 
Children in a digital world.  
UNICEF; 2017. 205 p. (The state of the world’s children).  
 

11. United Nations.  
World statistics pocketbook 2014 edition [Internet].  
(World Statistics Pocketbook (Ser. V)). Disponible sur: https://www.un-
ilibrary.org/content/books/9789210566575.visited April 11, 2023 
 

12. Rideout V.  
The common sense census: media use by tweens and teens [Internet].  
Common SenseMedia; 2015 nov [cité 31 mai 2023]. Disponible sur: 
https://apo.org.au/node/58360 
 

13. National Telecommunications Regulatory Agency. 
ICT equipment and usage in Morocco. (2022)  
Retrieved from: https://www.anrt.ma/indicateurs/etudes-et-enquetes/enquete-
annuelle-marche-des-tic 
 

14. Belabbes, I., Oubrich, M., Fiano, F., Orlando, B., et al. 
Conceptualisation of customer experience: the case of mobile telecoms services in 
Morocco. International Journal of Managerial and Financial Accounting, 2020 12(1), 89-
118. 
 

15. Meng, S. Q., Cheng, J. L., Li, Y. Y., Yang, X. Q., Zheng, J. W., et al. 
Global prevalence of digital addiction in general population: A systematic review and 
meta-analysis. Clinical Psychology Review. 2022;92, 102128. 
 

16. Lee YS.  
Biological Model and Pharmacotherapy in Internet Addiction.  
J Korean Med Assoc. 2006;49(3):209.  

 



Survey among Tiznitian parents about the use of digital technology by their children 

104 

17. Grant JE, Potenza MN, Weinstein A, Gorelick DA.  
Introduction to Behavioral Addictions.  
The American Journal of Drug and Alcohol Abuse. August, 1 2010;36(5):233‑41.  
 

18. Griffiths M,  
Technological addictions.  
Clinical psychology forum,February 1995;1(76):14‑9.  
 

19. Shaw M, Black DW.  
Internet Addiction.  
CNS Drugs. May 2008;22(5):353‑  365.  
 

20. Hawi NS, Blachnio A, Przepiorka A.  
Polish validation of the Internet Addiction Test. Computers in Human Behavior. July 
2015;48:548‑53.  
 

21. Andreassen CS.  
Online Social Network Site Addiction: A Comprehensive Review.  
Current Addiction Report. June 2015;2(2):175‑84.  
 

22. Cole SH, Hooley JM.  
Clinical and Personality Correlates of MMO Gaming: Anxiety and Absorption in 
Problematic Internet Use.  
Social Science Computer Review. August 2013;31(4):424‑36.  
 

23. Pies, R.  
Should DSM-V Designate “IA” a mental disorder?  
Psychiatry (Edgmont). 2009 ;6, 31–37. 
 

24. Bianchi A, Phillips JG.  
Psychological Predictors of Problem Mobile Phone Use.  
CyberPsychology & Behavior. February 2005;8(1):39‑51.  
 

25. Billieux J, Van Der Linden M, d’Acremont M, Ceschi G, Zermatten A.  
Does impulsivity relate to perceived dependence on and actual use of the mobile phone?  
Applied Cognitive Psychology. May 2007;21(4):527‑37.  



Survey among Tiznitian parents about the use of digital technology by their children 

105 

26. Toda M, Ezoe S, Nishi A, Mukai T, Goto M, Morimoto K.  
Mobile phone dependence of female students and perceived parental rearing attitudes.  
Social Behavior and Personality: An International Journal. July 2008;36(6):765‑71.  
 

27. Griffiths MD.  
Adolescent mobile phone addiction: A cause for concern?  
Education and Health, January 2013;(3).  
 

28. Kwon M, Lee JY, Won WY, Park JW, Min JA, Hahn C, et al.  
Development and Validation of a Smartphone Addiction Scale (SAS).  
PLOS ONE. February 17, 2013;8(2):e56936.  
 

29. Chen L, Yan Z, Tang W, Yang F, Xie X, He J.  
Mobile phone addiction levels and negative emotions among Chinese young adults: The 
mediating role of interpersonal problems.  
Computers in Human Behavior. February 1, 2016;55:856‑66.  
 

30. Mobasher MW, Fouad AA, Enaba DA, Shawky K, Moselhy HF.  
Impact of depression on pathologic internet use among intern doctors of Cairo university 
hospital (Kasr Al-Ainy).  
Addictive Disorders and their Treatment. 2015;14(4):182‑7.  
 

31. Moreno MA, Jelenchick LA, Breland DJ.  
Exploring depression and problematic internet use among college females: A multisite 
study.  
Computers in Human Behavior. 1 août2015;49:601‑7.  
 

32. Jeong SH, Kim H, Yum JY, Hwang Y.  
What type of content are smartphone users addicted to?SNS vs. games.  
Computers in Human Behavior. 1 janvier 2016;54:10‑7.  
 

33. Samaha M, Hawi NS.  
Associations between screen media parenting practices and children’s screen time in 
Lebanon.  
Telematics and Informatics. février 2017;34(1):351‑8.  
 



Survey among Tiznitian parents about the use of digital technology by their children 

106 

34. Adisetiyo V, Gray KM. 
Neuroimaging the neural correlates of increased risk for substance use disorders in 
attention-deficit/hyperactivity disorder-A systematic review.  
The American  Journal of Addiction. Mars 2017;26(2):99‑111.  
 

35. Sussman CJ, Harper JM, Stahl JL, Weigle P.  
Internet and Video Game Addictions.  
Child and Adolescent Psychiatric Clinics of North America. Avril2018;27(2):307‑26.  
 

36. Noël X, Van Der Linden M, Bechara A.  
The Neurocognitive Mechanisms of Decision-making, Impulse Control, and Loss of 
Willpower to Resist Drugs.  
Psychiatry. Mai 2006;3(5):30‑41.  
 

37. Young KS. 
 Internet Addiction: The Emergence of a New Clinical Disorder.  
Cyberpsychology & Behavior, 1(3), 237–244. 
 

38. Caballero A, Tseng KY.  
GABAergic Function as a Limiting Factor for Prefrontal Maturation during Adolescence.  
Trends in Neurosciences.  Juilliet2016;39(7):441‑8.  
 

39. Yuan K, Cheng P, Dong T, Bi Y, Xing L, Yu D, et al.  
Cortical Thickness Abnormalities in Late Adolescence with Online Gaming Addiction.  
PLOS ONE. 9 janv 2013;8(1):e53055.  
 

40. Kilts CD, Schweitzer JB, Quinn CK, Gross RE, Faber TL, Muhammad F, et al. 
Neural Activity Related to Drug Craving in Cocaine Addiction.  
Arch GenPsychiatry. 1 Avril2001;58(4):334.  
 

41. Zhou Y, Lin F chun, Du Y song, Qin L di, Zhao Z min, Xu J rong, et al.  
Gray matter abnormalities in Internet addiction: A voxel-based morphometry study.  
European Journal of Radiology. Juillet 2011;79(1):92‑5.  
 

42. Park C, Park YR.  
The Conceptual Model on Smart Phone Addiction among Early Childhood.  
International Journal of Social Science and Humanity · January 2014;4(2):147‑50.  



Survey among Tiznitian parents about the use of digital technology by their children 

107 

43. Kucuk I, Eser U, Cevik M, Ongel K.  
Mobile phone usage characteristics of children at school and parents’ approach.  
Med-Science. 2020;(0):1.  
 

44. Pateson, R. 
Enquête sur l’Usage du Smartphone auprès de 1.589 Jeunes en Fédération Wallonie-
Bruxelles. Université Libre de Bruxelles. 
Bruxelles: ReForm.2016 
 

45. Lenhart A, Page D.  
Teen, Social Media and Technology Overview 2015” 
Pew Research Center, April 2015. 
 

46. Cocoradă E, Maican CI, Cazan AM, Maican MA.  
Assessing the smartphone addiction risk and its associations with personality traits 
among adolescents.  
Children and Youth Services Review. Octobre2018;93:345‑54.  
 

47. Randler C, Wolfgang L, Matt K, Demirhan E, Horzum MB, Beşoluk Ş. 
Smartphone addiction proneness in relation to sleep and morningness–eveningness in 
German adolescents. 
 Journal of Behavioral Addictions. Septembre 2016;5(3):465‑73.  
 

48. Canadian Paediatric Society. 
Digital media: Promoting healthy screen use in school-aged children and adolescents. 
Published by Oxford University Press on behalf of the Canadian Paediatric Society. 5 
Septembre 2019;24(6):402‑8.  
 

49. Lee EJ, Ogbolu Y.  
Does Parental Control Work With Smartphone Addiction?: A Cross-Sectional Study of 
Children in South Korea.  
Journal of Addictions Nursing. Avril 2018;29(2):128‑38.  
 

50. Laurence PG, Busin Y, Da Cunha Lima HS, Macedo EC.  
Predictors of problematic smartphone use among university students.  
Psicologia:Reflexão e Crítica. Décembre2020;33(1):8.  
 



Survey among Tiznitian parents about the use of digital technology by their children 

108 

51. Lopez-Fernandez O, Honrubia-Serrano L, Freixa-Blanxart M, Gibson W.  
Prevalence of Problematic Mobile Phone Use in British Adolescents.  
Cyberpsychology, Behavior, and Social Networking. Février2014;17(2):91‑8.  
 

52. Gallimberti L, Buja A, Chindamo S, Terraneo A, Marini E, Rabensteiner A, et al.  
Problematic cell phone use for text messaging and substance abuse in early adolescence 
(11- to 13-year-olds).  
European Journal Pediatrics. Mars 2016;175(3):355‑64 .  
 

53. Ayar D, Bektas M, Bektas I, Akdeniz Kudubes A, Selekoglu Ok Y, Sal Altan S, et al.  
The Effect of Adolescents’ Internet Addiction on Smartphone Addiction.  
Journal of Addictions Nursing. Octobre 2017;28(4):210‑4.  
 

54. Alosaimi FD, Alyahya H, Alshahwan H, Mahyijari NA, Shaik SA.  
Smartphone addiction among university students in Riyadh, Saudi Arabia.  
SaudiMedicalJournal. Juin 2016;37(6):675‑83.  
 

55. Zhang Z, Lin Y, Liu J, Zhang G, Hou X, Pan Z, et al.  
Relationship between behavioral inhibition/activation system and Internet addiction 
among Chinese college students: The mediating effects of intolerance of uncertainty and 
self-control and gender differences.  
Front Public Health. 28 Décembre2022;10:1047036.  
 

56. Choi SW, Mok JY, Kim DJ, Choi JS, Lee JW, Ahn HJ, et al.  
Latent class analysis on internet and smartphone addiction in college students.  
Neuropsychiatric Disease and Treatment. Mai 2014;817.  
 

57. Ko CH, Yen JY, Chen CC, Chen SH, Yen CF.  
Gender Differences and Related Factors Affecting Online Gaming Addiction Among 
Taiwanese Adolescents.  
Journal of Nervous & Mental Disease. Avril  2005;193(4):273‑7.  
 

58. Eagly AH, Wood W.  
Social Role Theory. In: Handbook of Theories of Social Psychology [Internet].  
Published by SAGE Publications Ltd. 2012 p. 458‑76. 59.   
 



Survey among Tiznitian parents about the use of digital technology by their children 

109 

59. Reevy GM, Maslach C.  
Use of Social Support: Gender and Personality Differences.  
Sex Roles, Vol.44, Nos.7/8, 2001. 
 

60. Lam D, Ozorio B.  
The effect of prior outcomes on gender risk-taking differences.  
Journal of Risk Research. Août 2013;16(7):791‑802.  
 

61. Wijaya HE, Tori AR.  
Exploring the Role of Self-Control on Student Procrastination.  
International Journal of Research in Counseling and Education. 17 Mai 2018;1(2):13.  
 

62. Kabali HK, Irigoyen MM, Nunez-Davis R, Budacki JG, Mohanty SH, Leister KP, et al.  
Exposure and Use of Mobile Media Devices by Young Children.  
Pediatrics. 1 Décembre2015;136(6):1044‑50.  
 

63. Griffiths MD, Szabo A.  
Is excessive online usage a function of medium or activity?: An empirical pilot study.  
Journal of Behavioral Addictions. Mars 2014;3(1):74‑7.  
 

64. Lee SY, Lee D, Nam CR, Kim DY, Park S, Kwon JG, et al.  
Distinct patterns of Internet and smartphone-related problems among adolescents by 
gender: Latent class analysis.  
Journal of Behavioral Addictions. Juin 2018;7(2):454‑65.  
 

65. Kim Dong-il, DongMinKim.  
Development of Internet Addiction Proneness Scale-Short Form(KS scale).  
Korea Journal of Counseling. Décembre 2008;9(4):1703‑22.  
 

66. Hawi NS, Samaha M.  
To excel or not to excel: Strong evidence on the adverse effect of smartphone addiction 
on academic performance.  
Computers & Education. Juillet2016;98:81‑9.  

 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

110 

67. Serra G, Lo Scalzo L, Giuffrè M, Ferrara P, Corsello G.  
Smartphone use and addiction during the coronavirus disease 2019 (COVID-19) 
pandemic: cohort study on 184 Italian children and adolescents.  
Italian Journal of Pediatrics. Décembre 2021;47(1):150.  
 

68. Masthi NRR, Prutkvi S. 
A COMPARATIVE STUDY ON SOCIAL MEDIA ADDICTION BETWEEN PUBLIC AND PRIVATE 
HIGH SCHOOL STUDENTS OF URBAN BENGALURU, INDIA.  
ASEAN Journal of Psychiatry, Vol. 18 (2), July - December 2017 
 

69. Baek HW, Shin YM, Shin KM.  
Emotional and Behavioral Problems Related to Smartphone Overuse in Elementary School 
Children.  
Korean Journalof Neuropsychiatr Assoc. 2014;53(5):320.  
 

70. Radesky JS, Weeks HM, Ball R, Schaller A, Yeo S, Durnez J, et al.  
Young Children’s Use of Smartphones and Tablets.  
Pediatrics. 1 Juillet 2020;146(1):e20193518.  
 

71. Rodrigues, S., & Banerjee, I.  
941 Screen time: who’s watching? A community paediatric survey on screen time use and 
management. 
British Association for Community Child Health2022;A79-A80 

 
72. Hill D, Ameenuddin N, Reid Chassiakos Y, Cross C, Hutchinson J, et al.  

Media and Young Minds.  
Pediatrics. 1 Novembre 2016;138(5):e20162591.  
 

73. Guedes SDC, Morais RLDS, Santos LR, Leite HR, Nobre JNP, Santos JN.  
CHILDREN’S USE OF INTERACTIVE MEDIA IN EARLY CHILDHOOD - AN EPIDEMIOLOGICAL 
STUDY.  
Rev paulpediatr. 2020;38:e2018165.  
 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

111 

74. Cho KS, Lee JM.  
Influence of smartphone addiction proneness of young children on problematic behaviors 
and emotional intelligence: Mediating self-assessment effects of parents using 
smartphones.  
Computers in Human Behavior. Janvier2017;66:303‑11.  
 

75. Rideout, Vicky.  
"The common sense census: Media use by tweens and teens."  
APO. Mars 2015. 
 

76. Mohan A, Sen P, Shah C, Jain E, Jain S.  
Prevalence and risk factor assessment of digital eye strain among children using online e-
learning during the COVID-19 pandemic: Digital eye strain among kids (DESK study-1).  
Indian Journal of Ophthalmology. Janvier 2021;69(1):140‑4.  
 

77. Palaiologou I.  
Children under five and digital technologies: implications for early years pedagogy.  
European Early Childhood Education Research Journal. 2 Janvier 2016;24(1):5‑24.  
 

78. Louragli I, Ahami A, Khadmaoui A, Mammad K, Lamrani AC.  
Evaluation of the nomophobia’s prevalence and its impact on school performance among 
adolescents in Morocco.  
Problems of Psychology in the 21st Century. 30 Décembre 2018;12(2):84‑94.  
 

79. Fischer-Grote L, Kothgassner OD, Felnhofer A.  
Risk factors for problematic smartphone use in children and adolescents: a review of 
existing literature.  
Neuropsychiatr. Décembre 2019;33(4):179‑90.  
 

80. Price S, Jewitt C, Crescenzi L.  
The role of iPads in pre-school children’s mark making development.  
Computers & Education. Septembre2015;87:131‑41.  
 

81. Tisseron, Serge.  
"L’enfant et les écrans: un avis de l’Académie des Sciences."  
Le Carnet PSY 2 (2013): 1-1. 



Survey among Tiznitian parents about the use of digital technology by their children 

112 

82. Lin LY, Cherng RJ, Chen YJ.  
Effect of Touch Screen Tablet Use on Fine Motor Development of Young Children.  
Physical & Occupational Therapy In Pediatrics. 20 Octobre2017;37(5):457‑67.  
 

83. Montag C, Elhai JD.  
Discussing digital technology overuse in children and adolescents during the COVID-19 
pandemic and beyond: On the importance of considering Affective Neuroscience Theory.  
Addictive Behaviors Reports. Décembre2020;12:100313.  
 

84. Musa S, Elyamani R, Dergaa I.  
COVID-19 and screen-based sedentary behaviour: Systematic review of digital screen 
time and metabolic syndrome in adolescents.  
PLoS One. 21 Mars 2022;17(3):e0265560.  
 

85. Rogier G, Zobel SB, Velotti P.  
COVID-19, Loneliness and Technological Addiction: Longitudinal Data. 
Journal of Gambling Issues · March 2021 
 

86. Lemenager T, Neissner M, Koopmann A, Reinhard I, Georgiadou E, Müller A, et al.  
COVID-19 Lockdown Restrictions and Online Media Consumption in Germany.  
International Journal of Environmental Research and Public Health. 22 
décembre2020;18(1):14.  
 

87. Duan L, Shao X, Wang Y, Huang Y, Miao J, Yang X, et al.  
An investigation of mental health status of children and adolescents in china during the 
outbreak of COVID-19.  
Journal of Affective Disorders. octobre2020;275:112‑8.  
 

88. Mokhtarinia HR, Torkamani MH, Farmani O, Biglarian A, Gabel CP.  
Smartphone addiction in children: patterns of use and musculoskeletal discomfort during 
the COVID-19 pandemic in Iran.  
BMC Pediatr. 26 novembre 2022;22(1):681.  
 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

113 

89. Hong YP, Yeom YO, Lim MH.  
Relationships between Smartphone Addiction and Smartphone Usage Types, Depression, 
ADHD, Stress, Interpersonal Problems, and Parenting Attitude with Middle School 
Students.  
J Korean Med Sci. 30 avril2021;36(19):e129.  
 

90. Son HG, Cho HJ, Jeong KH.  
The Effects of Korean Parents’ Smartphone Addiction on Korean Children’s Smartphone 
Addiction: Moderating Effects of Children’s Gender and Age.  
IJERPH. 22 juin 2021;18(13):6685.  
 

91. O’Connor TM, Hingle M, Chuang RJ, Gorely T, Hinkley T, Jago R, et al.  
Conceptual Understanding of Screen Media Parenting: Report of a Working Group.  
Childhood Obesity. août 2013;9(s1):S-110-S-118.  
 

92. Committee on Public Education.  
Children, Adolescents, and Television.  
Pediatrics. 1 févr 2001;107(2):423‑6.  
 

93. Brisson-Boivin, Kara.  
The digital well-being of Canadian families.  
MediaSmarts, 2018. 

 
94. Carlson SA, Fulton JE, Lee SM, Foley JT, Heitzler C, Huhman M.  

Influence of Limit-Setting and Participation in Physical Activity on Youth Screen Time. 
Pediatrics. 1 juillet 2010;126(1):e89‑96.  

 
95. Gingold JA, Simon AE, Schoendorf KC.  

Excess Screen Time in US Children: Association With Family Rules and Alternative 
Activities.  
Clin Pediatr (Phila). janvier 2014;53(1):41‑50.  
 

96. Langer SL, Crain AL, Senso MM, Levy RL, Sherwood NE.  
Predicting Child Physical Activity and Screen Time: Parental Support for Physical Activity 
and General Parenting Styles.  
Journal of Pediatric Psychology. 1 juillet 2014;39(6):633‑42.  



Survey among Tiznitian parents about the use of digital technology by their children 

114 

97. Jago R, Davison KK, Thompson JL, Page AS, Brockman R, Fox KR.  
Parental Sedentary Restriction, Maternal Parenting Style, and Television Viewing Among 
10- to 11-Year-Olds.  
Pediatrics. 1 sept 2011;128(3):e572‑8.  
 

98. Buabbas A, Hasan H, Shehab AA.  
Parents’ Attitudes Toward School Students’ Overuse of Smartphones and Its Detrimental 
Health Impacts: Qualitative Study.  
JMIR Pediatr Parent. 20 mai 2021;4(2):e24196.  
 

99. Wartella, Ellen, et al.  
"Parenting in the age of digital technology: A national survey."  
Report of the center on media and human development, school of communication, 
Northwestern University (2013). 
 

100. Jordan AB, Hersey JC, McDivitt JA, Heitzler CD.  
Reducing Children’s Television-Viewing Time: A Qualitative Study of Parents and Their 
Children. Pediatrics. 1 nov 2006;118(5):e1303‑10.  
 

101. Konok V, Bunford N, Miklósi Á.  
Associations between child mobile use and digital parenting style in Hungarian families.  
Journal of Children and Media. 2 Janvier2020;14(1):91‑109.  
 

102. Xu H, Wen LM, Rissel C.  
Associations of Parental Influences with Physical Activity and Screen Time among Young 
Children: A Systematic Review.  
Journal of Obesity. 2015:1‑23.  

 
103. Matthes J, Thomas MF, Stevic A, Schmuck D.  

Fighting over smartphones? Parents’ excessive smartphone use, lack of control over 
children’s use, and conflict.  
Computers in Human Behavior. Mars 2021;116:106618.  
 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

115 

104. Santrock JW, Cordero JIM, Santrock JW, Cordero JIM.  
Psicología de la educación.  
Published by McGraw-Hill Interamericana de España; 2012  
 

105. Mascheroni, Giovanna, Cristina Ponte, and Ana Jorge.  
Digital Parenting: The Challenges for Families in the Digital Age, Yearbook 2018.  
Nordicom, University of Gothenburg, 2018. 
 

106. Tridane, Malika, et al.  
"Threats and Dangers of the Internet on Young Moroccan Students and Their Studies."  
International Journal of Innovation and Research in Educational Sciences(2016).  
Volume 3, Issue 6, ISSN (Online): 2349–5219. 
 

107. Park N, Oh H.  
Impact of Adolescent Life Stress and Smartphone Use on Academic Impairment: Focusing 
on the Effect of Parent Involvement on Adolescents’ Smartphone Use.  
The Journal of the Korea Contents Association. 28 septembre2016;16:590‑9.  
 

108. Amir Hidayat, Nurjannah, Irwan Saputra, Said Usman, Muhammad Yani.  
A Qualitative Study on Parents with Smartphone Addiction Children in Banda Aceh: 
Phenomenological Approach. 
J NursPract. 29 octobre 2022;6(1):7‑14.  
 

109. Stattin H, Kerr M.  
Parental Monitoring: A Reinterpretation.  
Child Development. Juillet 2000;71(4):1072‑85.  
 

110. Wenar C, Kerig P, Kerig PK.  
Developmental Psychopathology: From Infancy Through Adolescence.  
McGraw-Hill; 2011. 100 p.  
 

111. Uncapher MR, Lin L, Rosen LD, Kirkorian HL, Baron NS, Bailey K, et al.  
Media Multitasking and Cognitive, Psychological, Neural, and Learning Differences.  
Pediatrics. 1 novombre 2017;140(Supplement_2):S62‑6.  
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

116 

112. Bratman GN, Hamilton JP, Hahn KS, Daily GC, Gross JJ.  
Nature experience reduces rumination and subgenual prefrontal cortex activation.  
Proc Natl Acad Sci U S A. 14 juillet 2015;112(28):8567‑72.  
 

113. Soga M, Gaston KJ.  
Extinction of experience: the loss of human–nature interactions.  
Frontiers in Ecology and the Environment. 2016;14(2):94‑101.  
 

114. Kellert, Stephen R.  
Birthright: People and nature in the modern world.  
Yale University Press, 2012. 
 

115. Davidov M, Knafo-Noam A, Serbin LA, Moss E.  
The influential child: How children affect their environment and influence their own risk 
and resilience.  
Development and Psychopathology. nov 2015;27(4pt1):947‑51.  
 

116. Ark, Planet.  
"Climbing trees: Getting Aussie kids back outdoors."  
Retrieved July 7 (2011): 2013. 
 

117. Haaland C, van den Bosch CK.  
Challenges and strategies for urban green-space planning in cities undergoing 
densification: A review. Urban Forestry & Urban Greening. 1 janv 2015;14(4):760‑71.  
 

118. Hartig T, Mitchell R, De Vries S, Frumkin H.  
Nature and Health. Annu Rev Public Health. 18 mars 2014;35(1):207‑28.  
 

119. Dzhambov A, Hartig T, Markevych I, Tilov B, Dimitrova D.  
Urban residential greenspace and mental health in youth: Different approaches to testing 
multiple pathways yield different conclusions.  
Environmental Research. janv2018;160:47‑59.  
 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

117 

120. Maas J, Van Dillen SME, Verheij RA, Groenewegen PP.  
Social contacts as a possible mechanism behind the relation between green space and 
health.  
Health & Place. juin 2009;15(2):586‑95.  
 

121. Veitch J, Arundell L, Hume C, Ball K.  
Children’s perceptions of the factors helping them to be « resilient » to sedentary 
lifestyles.  
Health Education Research. 1 août 2013;28(4):692‑703.  
 

122. Sisson SB, Broyles ST, Baker BL, Katzmarzyk PT.  
Screen time, physical activity, and overweight in U.S. youth: national survey of children’s 
health 2003. J Adolesc Health. sept 2010;47(3):309‑11.  
 

123. Carrier LM, Rosen LD, Cheever NA, Lim AF.  
Causes, effects, and practicalities of everyday multitasking.  
Developmental Review. mars 2015;35:64‑78.  
 

124. Mrazek AJ, Mrazek MD, Ortega JR, Ji RR, Karimi SS, Brown CS, et al.  
Teenagers’ Smartphone Use during Homework: An Analysis of Beliefs and Behaviors 
around Digital Multitasking.  
Education Sciences. 5 novembre2021;11(11):713.  
 

125. Gezgin DM, Gurbuz F, Barburoglu Y.  
Undistracted Reading, Not More or Less: The Relationship Between High School Students’ 
Risk of Smartphone Addiction and Their Reading Habits. Tech Know Learn [Internet]. 8 oct 
2021 [cité 1 mai 2023]; Disponible sur: https://doi.org/10.1007/s10758-021-09570-x 
 

126. van der Schuur WA, Baumgartner SE, Sumter SR, Valkenburg PM.  
The consequences of media multitasking for youth: A review. Computers in Human 
Behavior. Décembre2015;53:204‑15.  
 
 
 
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

118 

127. Acharya JP.  
A Study on Some of the Common Health Effects of Cell-Phones amongst College 
Students. J Community Med Health Edu [Internet]. 2013 [cité 11 avr 2023];3(4). 
Disponible sur: https://www.omicsonline.org/a-study-on-some-of-the-common-
health-effects-of-cell-phones-amongst-college-students-2161-
0711.1000214.php?aid=14036 
 

128. Szyjkowska A, Bortkiewicz A, Szymczak W, Makowiec-Dabrowska T.  
Subjective symptoms related to mobile phone use--a pilot study.  
Pol MerkurLekarski. Octobre 2005;19(112):529‑32.  
 

129. AkbulutZencirci S, Aygar H, Göktaş S, Önsüz MF, Alaiye M, Metintaş S.  
Evaluation of smartphone addiction and related factors among university students.  
Int J Res Med Sci. 25 juin 2018;6(7):2210.  
 

130. Alkhateeb A, Alboali R, Alharbi W, Saleh O.  
Smartphone addiction and its complications related to health and daily activities among 
university students in Saudi Arabia: A multicenter study.  
J Family Med Prim Care. 30 juill 2020;9(7):3220‑4.  

131. Zhou KY, Xiao ZH, Chen YZ, Zhang ZX, Liu ZP, Yang CH, et al.  
Clinical features and risk factors of co-morbid tic disorder in children with attention 
deficit hyperactivity disorder. Zhongguo Dang Dai Er Ke Za Zhi. Septembre 
2014;16(9):892‑5.  
 

132. Zheng F, Gao P, He M, Li M, Wang C, Zeng Q, et al.  
Association between mobile phone use and inattention in 7102 Chinese adolescents: a 
population-based cross-sectional study.  
BMC Public Health. décembre 2014;14(1):1022.  
 

133. Fekih-Romdhane F, Malaeb D, Sarray El Dine A, Obeid S, Hallit S.  
The relationship between smartphone addiction and aggression among Lebanese 
adolescents: the indirect effect of cognitive function. 
BMC Pediatr. 26 déc 2022;22(1):735.  
 
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

119 

134. Cha SS, Seo BK.  
Smartphone use and smartphone addiction in middle school students in Korea: 
Prevalence, social networking service, and game use.  
Health Psychology Open. Janvier 2018;5(1):205510291875504.  

 
135. Acharya JP, Acharya I, Waghrey D.  

A study on some psychological health effects of cell-phone usage amongst college going 
students. Inte Jour of Medi Res & Health Sci. 2013;2(3):388.  
 

136. Strasburger VC.  
First Do No Harm: Why Have Parents and Pediatricians Missed the Boat on Children and 
Media? The Journal of Pediatrics. Octobre 2007;151(4):334‑6.  
 

137. Rich M, Woods ER, Goodman E, Emans SJ, DuRant RH.  
Aggressors or Victims: Gender and Race in Music Video Violence. April 1998 
 

138. Strasburger VC, Jordan AB, Donnerstein E.  
Children, Adolescents, and the Media: Pediatric Clinics of North America. juin 
2012;59(3):533‑87.  
 

139. Anderson CA, Gentile DA, Buckley KE.  
Violent Video Game Effects on Children and Adolescents: Theory, Research, and Public 
Policy [Internet]. 1re éd. Oxford UniversityPressNewYork; 2007 [cité 13 avr 2023]. 
Disponible sur: https://academic.oup.com/book/4958 
 

140. Strasburger VC, Jordan AB, Donnerstein E.  
Health Effects of Media on Children and Adolescents.  
Pediatrics. 1 avril 2010;125(4):756‑67.  
 

141. David BT, Gbenga JB.  
Role of physical activity and motor learning in child development. 2014;  
 

142. Baek HW, Shin YM, Shin KM.  
Emotional and Behavioral Problems Related to Smartphone Overuse in Elementary School 
Children.  
J KoreanNeuropsychiatr Assoc. 2014;53(5):320.  



Survey among Tiznitian parents about the use of digital technology by their children 

120 

143. Jiang Q, Li Y, Shypenka V.  
Loneliness, Individualism, and Smartphone Addiction Among International Students in 
China. Cyberpsychology, Behavior, and Social Networking. Novembre 2018;21(11):711‑8.  
 

144. Cha S, Seo B. 
Smartphone use and smartphone addiction in middle school students in korea prevalence 
social networking. 
Health Psychology Open January-June 2018: 1–15 
 

145. Gökçearslan Ş, YildizDurak H, Berikan B, Saritepeci M.  
Smartphone Addiction, Loneliness, Narcissistic Personality, and Family Belonging Among 
University Students: A Path Analysis.  
Social Science Quarterly. Juillet 2021;102(4):1743‑60.  
 

146. Ybarra ML, Alexander C, Mitchell KJ.  
Depressive symptomatology, youth Internet use, and online interactions: A national 
survey.  
Journal of Adolescent Health. Janvier 2005;36(1):9‑18.  
 

147. Kim JH.  
Longitudinal Associations Among Psychological Issues and Problematic Use of 
Smartphones: A Two-Wave Cross-Lagged Study.  
Journal of Media Psychology. juillet 2019;31(3):117‑27.  
 

148. Bossière, Marie-Claude.  
"Nos enfants méritent mieux que ça!."  
L'école des parents 625.4 (2017): 37-39. 
 

149. Numata‐Uematsu Y, Yokoyama H, Sato H, Endo W, Uematsu M, Nara C, et al.  
Attachment Disorder and Early Media Exposure: Neurobehavioral symptoms mimicking 
autism spectrum disorder. 
 J Med Invest. 2018;65(3.4):280‑2.  
 

150. Zamfir MT.  
The consumption of virtual environment more than 4 hours/day, in the children between 
0-3 years old, can cause a syndrome similar with the autism spectrum disorder.  
Journal of Romanian Literary Studies. 2018;(13):953‑68.  



Survey among Tiznitian parents about the use of digital technology by their children 

121 

151. Stiller A, Mößle T.  
Media Use Among Children and Adolescents with Autism Spectrum Disorder: a Systematic 
Review. Rev J Autism Dev Disord. 1 sept 2018;5(3):227‑46.  
 

152. Jahan A, Rezina-Parvin SZ, Bugum D.  
Familial, Social and Environmental Risk Factors in Autism: A Case-Control Study.  
Bangladesh Med Res Counc Bull. Décembre 2014;40(3):113‑7.  
 

153. Kheir NM, Ghoneim OM, Sandridge AL, Hayder SA, Al-Ismail MS, Al-Rawi F.  
Concerns and considerations among caregivers of a child with autism in Qatar.  
BMC Res Notes. 6 juill2012;5:290.  

 
154. Harlé B.  

Intensive early screen exposure as a causal factor for symptoms of autistic spectrum 
disorder: The case for «Virtual autism».  
Trends in Neuroscience and Education. Décembre2019;17:100119.  
 

155. Gwynette MF, Sidhu SS, Ceranoglu TA. 
Electronic Screen Media Use in Youth With Autism Spectrum Disorder. Child and 
Adolescent Psychiatric Clinics of North America. 1 avr 2018;27(2):203‑19.  
 

156. Mazurek MO, Shattuck PT, Wagner M, Cooper BP.  
Prevalence and Correlates of Screen-Based Media Use Among Youths with Autism 
Spectrum Disorders.  
J Autism Dev Disord. 1 août 2012;42(8):1757‑67.  
 

157. Bălan C.  
Virtual autism and its effects on the child’s evolution.  
AFASES 2018. 18 juin 2018;20:323‑8.  
 

158. Shan Z, Deng G, Li J, Li Y, Zhang Y, Zhao Q.  
Correlational Analysis of neck/shoulder Pain and Low Back Pain with the Use of Digital 
Products, Physical Activity and Psychological Status among Adolescents in Shanghai. 
PLoS ONE. 11 octobre 2013;8(10):e78109.  
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

122 

159. Hakala PT, Rimpelä AH, Saarni LA, Salminen JJ.  
Frequent computer-related activities increase the risk of neck–shoulder and low back 
pain in adolescents.  
European Journal of Public Health. 1 octobre 2006;16(5):536‑41.  
 

160. Fares J, Fares M, Fares Y.  
Musculoskeletal neck pain in children and adolescents: Risk factors and complications.  
Surg Neurol Int. 2017;8(1):72.  
 

161. Majeed Kutty NA.  
Text neck: a global epidemic of the modern era.  
MOJYPT. 2019;4(1):14‑6.  
 

162. David D, Giannini C, Chiarelli F, Mohn A.  
Text Neck Syndrome in Children and Adolescents.  
IJERPH. 7 février2021;18(4):1565.  
 

163.  Alexander LM, Currie C.  
Young people’s computer use: implications for health education.  
Health Education. 1 août 2004;104(4):254‑61.  
 

164. Breen R, Pyper S, Rusk Y, Dockrell S.  
An investigation of children’s posture and discomfort during computer use.  
Ergonomics. octobre 2007;50(10):1582‑92.  

 
165. Torsheim T, Eriksson L, Schnohr CW, Hansen F, Bjarnason T, Välimaa R.  

Research article Screen-based activities and physical complaints among adolescents from 
the Nordic countries 
BMC Public Health 2010, 10:324 
 

166. Straker L, Maslen B, Burgess-Limerick R, Johnson P, Dennerlein J.  
Evidence-based guidelines for the wise use of computers by children: Physical 
development guidelines.  
Ergonomics. Avril 2010;53(4):458‑77.  

 
 



Survey among Tiznitian parents about the use of digital technology by their children 

123 

167. Arockiarajan A, Duraiselvam M, Raju R. 
Advances in Industrial Automation and Smart Manufacturing: Select Proceedings of 
ICAIASM 2019 Springer Singapore; 2021 [cité 27 avr 2023]. (Lecture Notes in Mechanical 
Engineering). Disponible sur: https://link.springer.com/10.1007/978-981-15-4739-3 
 

168. Maher TN, Khan MI, Azzam N.  
A cross-sectional study on the use of near-visual display devices in the Middle-Eastern 
children population.  
Saudi J Ophthalmol. 18 février 2022;35(2):102‑7.  

 
169. Khalaj M, Ebrahimi M, Shojai P, Bagherzadeh R, Sadeghi T, Ghalenoei M.  

Computer Vision Syndrome in Eleven to Eighteen-Year-Old Students in Qazvin. Biotech 
HealthSci [Internet]. 24 août 2015 [cité 20 avril 2023];2(3). Disponible sur: 
http://biotech-health.com/en/articles/21435.html. 
 

170. Falkenberg HK, Johansen TR, Thorud HMS.  
Headache, eyestrain, and musculoskeletal symptoms in relation to smartphone and tablet 
use in healthy adolescents. 8-14 [Internet]. 2020 [cité 13 mai 2023]; Disponible sur: 
https://openarchive.usn.no/usn-xmlui/handle/11250/2725603 
 

171. Sudan M, Kheifets L, Arah O, Olsen J, Zeltzer L.  
Prenatal and Postnatal Cell Phone Exposures and Headaches in Children.  
Open Pediatr Med Journal. 5 décembre 2012;6(2012):46‑52.  
 

172. Durusoy R, Hassoy H, Özkurt A, Karababa AO.  
Mobile phone use, school electromagnetic field levels and related symptoms: a cross-
sectional survey among 2150 high school students in Izmir.  
Environ Health. décembre 2017;16(1):51.  
 

173. Cartanyà‐Hueso À, Lidón‐Moyano C, Martín‐Sánchez JC, et al.  
Association of screen time and sleep duration among Spanish 1‐14 years old children.  
Paediatr Perinat Epidemiol. Janvier 2021;35(1):120‑9.  
 

174. Chiu CT, Chang YH, Chen CC, Ko MC, Li CY.  
Mobile phone use and health symptoms in children.  
Journal of the Formosan Medical Association. Juillet 2015;114(7):598‑604.  



Survey among Tiznitian parents about the use of digital technology by their children 

124 

175. Mac Cárthaigh S, Griffin C, Perry J.  
The relationship between sleep and problematic smartphone use among adolescents: A 
systematic review.  
Developmental Review. Mars 2020;55:100897.  
 

176. Hale L, Guan S.  
Screen time and sleep among school-aged children and adolescents: A systematic 
literature review. Sleep Medicine Reviews. juin2015;21:50‑8.  
 

177. Thomée S.  
Mobile Phone Use and Mental Health. A Review of the Research That Takes a 
Psychological Perspective on Exposure.  
IJERPH. 29 novembre 2018;15(12):2692.  
 

178. Moustakbal M, Maataoui SB.  
A cross-sectional study on Sleep length, quality, and mobile phone use among Moroccan 
adolescents. Pan Afr Med J [Internet]. 2022 [cité 28 avr 2023];41. Disponible sur: 
https://www.panafrican-med-journal.com/content/article/41/252/full 
 

179. George MJ, Odgers CL.  
Seven Fears and the Science of How Mobile Technologies May Be Influencing Adolescents 
in the Digital Age.  
PerspectPsycholSci. Novembre2015;10(6):832‑51.  
 

180. Kaur K, Gurnani B, Nayak S, Deori N, Kaur S, Jethani J, et al.  
Digital Eye Strain- A Comprehensive Review.  
OphthalmolTher. oct 2022;11(5):1655‑80.  
 

181.  Vilela MAP, Pellanda LC, Fassa AG, Castagno VD.  
Prevalence of asthenopia in children: a systematic review with meta-analysis.  
Jornal de Pediatria. juill 2015;91(4):320‑5.  
 

182. Moon JH, Lee MY, Moon NJ.  
Association Between Video Display Terminal Use and Dry Eye Disease in School Children.  
J PediatrOphthalmol Strabismus. Mars 2014;51(2):87‑92.  
 



Survey among Tiznitian parents about the use of digital technology by their children 

125 

183. Rose KA, Morgan IG, Ip J, Kifley A, Huynh S, Smith W, et al.  
Outdoor Activity Reduces the Prevalence of Myopia in Children.  
Ophthalmology. Août 2008;115(8):1279‑85.  
 

184. French AN, Ashby RS, Morgan IG, Rose KA.  
Time outdoors and the prevention of myopia.  
Experimental Eye Research. Septembre2013;114:58‑68.  
 

185. Rechichi C, De Mojà G, Aragona P.  
Video Game Vision Syndrome: A New Clinical Picture in Children?  
J PediatrOphthalmol Strabismus. Novembre 2017;54(6):346‑55.  
 

186. Optometrists CAO, Society CO.  
Canadian Association of Optometrists/Canadian Ophthalmological Society Joint Position 
Statement. CJO. 1 juin 2018;80(2):9‑11.  
 

187. Oftedal G, Wilen J, Sandstrom M, Mild KH.  
Symptoms Experienced in Connection with Mobile Phone Use.  
Occupational Medicine. 1 mai 2000;50(4):237‑45.  
 

188. Rajpara A, Feldman SR.  
Cell phone allergic contact dermatitis: case report and review.  
Dermatol Online J. 15 juin 2010;16(6):9.  
 

189. Pazzaglia M, Lucente P, Vincenzi C, Tosti A.  
Contact dermatitis from nickel in mobile phones.  
Contact Dermatitis. juin 2000;42(6):362‑3.  
 

190. Richardson C, Hamann CR, Hamann D, Thyssen JP.  
Mobile Phone Dermatitis in Children and Adults: A Review of the Literature.  
Pediatric Allergy, Immunology, and Pulmonology. Juin 2014;27(2):60‑9.  
 

191. Keykhosravi A, Neamatshahi M, Mahmoodi R, Navipour E.  
Radiation Effects of Mobile Phones and Tablets on the Skin: A Systematic Review.  
Advances in Medicine. 2018;2018:1‑5.  
 



Survey among Tiznitian parents about the use of digital technology by their children 

126 

192. Zickuhr K, Madden M.  
"Older adults and internet use."  
Pew Internet & American Life Project 6 (2012): 1-23. 
 

193. Takeuchi, Lori.  
"Families matter: Designing media for a digital age."  
JGCC.  June 2011. 
 

194. Foster KR, Glaser R.  
Thermal mechanisms of interaction of radiofrequency energy with biological systems with 
relevance to exposure guidelines.  
Health Phys. Juin 2007;92(6):609‑20.  
 

195. Fernández C, de Salles AA, Sears ME, Morris RD, Davis DL.  
Absorption of wireless radiation in the child versus adult brain and eye from cell phone 
conversation or virtual reality.  
Environmental Research. 1 nov2018;167:694‑9.  
 

196. Keshvari J, Keshvari R, Lang S.  
The effect of increase in dielectric values on specific absorption rate (SAR) in eye and 
head tissues following 900, 1800 and 2450 MHz radio frequency (RF) exposure.  
Physics in medicine and biology. 1 Avril2006;51:1463‑77.  
 

197. Takebayashi T, Varsier N, Kikuchi Y, Wake K, Taki M, Watanabe S, et al.  
Mobile phone use, exposure to radiofrequency electromagnetic field, and brain tumour: a 
case–control study.  
Br J Cancer. février 2008;98(3):652‑9.  
 

198. Varsier N, Wake K, Taki M, Watanabe S, Cardis E, Wiart J, et al.  
Categorization of Mobile Phones for Exposure Assessment in Epidemiological Studies on 
Mobile Phone Use and Brain Cancer Risk.  
IEEE Transactions on Microwave Theory and Techniques. Octobre2008;56(10):2377‑84.  
 

199. Bogdándi EN, Balogh A, Felgyinszki N, Szatmári T, Persa E, Hildebrandt G, et al.  
Effects of Low-Dose Radiation on the Immune System of Mice after Total-Body 
Irradiation.  
Radiation Research. oct 2010;174(4):480‑9.  



Survey among Tiznitian parents about the use of digital technology by their children 

127 

200. Phillips JL, Singh NP, Lai H.  
Electromagnetic fields and DNA damage.  
 

201. Prasad M, Patthi B, Singla S. 
Nomophobia: A Cross-sectional Study to Assess Mobile Phone Usage Among Dental 
Students.  
JOURNAL OF CLINICAL AND DIAGNOSTIC RESEARCH. 2017 Feb, Vol-11(2): ZC34-ZC39 
 

202. Sampasa-Kanyinga H, Hamilton HA, Goldfield GS, Chaput JP.  
Problem Technology Use, Academic Performance, and School Connectedness among 
Adolescents.  
Int J Environ Res Public Health. 18 février2022;19(4):2337.  
 

203. Sargant N.  
The Learning Divide Revisited: A Report on the Findings of a UK-Wide Survey on Adult 
Participation in Education and Learning.  
National Institute of Adult Continuing Education. 2000 
 

204. Ally M, Samaka M.  
Open education resources and mobile technology to narrow the learning divide.  
IRRODL. 3 Juin 2013;14(2):14.  
 

205. Xu J.  
Investigating factors that influence conventional distraction and tech-related distraction 
in math homework.  
Computers & Education. 1 Février2015;81:304‑14.  
 

206. Junco R, Cotten SR.  
Perceived academic effects of instant messaging use.  
Computers & Education. 1 Février 2011;56(2):370‑8.  
 

207. Calderwood C, Ackerman PL, Conklin EM.  
What else do college students “do” while studying? An investigation of multitasking.  
Computers & Education. 1 Juin2014;75:19‑29.  
 
 



Survey among Tiznitian parents about the use of digital technology by their children 

128 

208.  Judd T.  
Making sense of multitasking: The role of Facebook.  
Computers & Education. 1 Janvier2014;70:194‑202.  
 

209. Rosen LD, Mark Carrier L, Cheever NA.  
Facebook and texting made me do it: Media-induced task-switching while studying.  
Computers in Human Behavior. 1 Mai 2013;29(3):948‑58.  
 

210. Montag C, Diefenbach S.  
Towards Homo Digitalis: Important Research Issues for Psychology and the Neurosciences 
at the Dawn of the Internet of Things and the Digital Society.  
Sustainability. 6 Février 2018;10(2):415.  

 

211. Elhai JD, Rozgonjuk D, Alghraibeh AM, Yang H.  
Disrupted Daily Activities From Interruptive Smartphone Notifications: Relations With 
Depression and Anxiety Severity and the Mediating Role of Boredom Proneness.  
Social Science Computer Review. février 2021;39(1):20‑37.  

 

212. Cabré-Riera A, van Wel L, Liorni I, Thielens A, Birks LE, Pierotti L, et al.  
Association between estimated whole-brain radiofrequency electromagnetic fields dose 
and cognitive function in preadolescents and adolescents.  
Int J Hyg Environ Health. Janvier2021;231:113659.  
 

213. Foerster M, Thielens A, Joseph W, Eeftens M, Röösli M.  
A Prospective Cohort Study of Adolescents’ Memory Performance and Individual Brain 
Dose of Microwave Radiation from Wireless Communication.  
Environ Health Perspect. Juillet 2018;126(7):077007.  
 

214. Schoeni A, Roser K, Röösli M.  
Memory performance, wireless communication and exposure to radiofrequency 
electromagnetic fields: A prospective cohort study in adolescents.  
Environ Int. Décembre2015;85:343‑51.  
 

215. Twenge JM, Martin GN, Campbell WK.  
Decreases in psychological well-being among American adolescents after 2012 and links 
to screen time during the rise of smartphone technology.  
Emotion. Septembre2018;18(6):765‑80.  



Survey among Tiznitian parents about the use of digital technology by their children 

129 

216. Abi-Jaoude E, Naylor KT, Pignatiello A.  
Smartphones, social media use and youth mental health.  
CMAJ. 10 Février 2020;192(6):E136‑41.  
 

217. Georgiades K, Boylan K, Duncan L, Wang L, Colman I, Rhodes AE, et al.  
Prevalence and Correlates of Youth Suicidal Ideation and Attempts: Evidence from the 
2014 Ontario Child Health Study.  
Can J Psychiatry. Avril 2019;64(4):265‑74.  
 

218. Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG.  
Age, period, and cohort trends in mood disorder indicators and suicide-related outcomes 
in a nationally representative dataset, 2005-2017.  
J AbnormPsychol. avr2019;128(3):185‑99.  
 

219. SchouAndreassen C, Billieux J, Griffiths MD, Kuss DJ, Demetrovics Z, Mazzoni E, et al.  
The relationship between addictive use of social media and video games and symptoms 
of psychiatric disorders: A large-scale cross-sectional study.  
Psychol Addict Behav. mars 2016;30(2):252‑62.  
 

220. Griffiths M.  
The biopsychosocial approach to addiction.  
P&L. 31 juillet2005;26(1):18.  
 

221. Sfendla A, Laita M, Nejjar B, Souirti Z, Touhami AAO, Senhaji M.  
Reliability of the Arabic Smartphone Addiction Scale and Smartphone Addiction Scale-
Short Version in Two Different Moroccan Samples.  
Cyberpsychology, Behavior, and Social Networking. Mai 2018;21(5):325‑32.  
 

222. Alaika O, Doghmi N, Cherti M.  
Social media addiction among Moroccan university students: a cross sectional survey.  
PAMJ. Février 2020 
 

223.  Lee C, Lee SJ.  
Prevalence and predictors of smartphone addiction proneness among Korean 
adolescents.  
Children and Youth Services Review. 2017;77:10‑7.  



Survey among Tiznitian parents about the use of digital technology by their children 

130 

224. Sussman CJ, Harper JM, Stahl JL, Weigle P.  
Internet and Video Game Addictions: Diagnosis, Epidemiology, and Neurobiology.  
Child AdolescPsychiatr Clin N Am. avril 2018;27(2):307‑26.  
 

225. Rideout, Victoria.  
"Parents, Children & Media: A Kaiser Family Foundation Survey." Henry J. Kaiser Family 
Foundation (2007). 
 

226. Livingstone S, Mascheroni G, Staksrud E.  
Developing a framework for researching children’s online risks and opportunities in 
Europe. (2015) 

 
227. Permana FM R Syafrida, H.  

The effects of smartphones on social skills in Industry 4.0.  
In: Teacher Education and Professional Development In Industry 40. CRC Press; 2020.  
 

228. Willoughby T.  
A short-term longitudinal study of Internet and computer game use by adolescent boys 
and girls: prevalence, frequency of use, and psychosocial predictors.  
Dev Psychol. janvier 2008;44(1):195‑204.  
 

229. Bardi CA, Brady MF.  
Why shy people use instant messaging: Loneliness and other motives.  
Computers in Human Behavior. Novembre 2010;26(6):1722‑6.  
 

230.  Valkenburg PM, Peter J.  
Preadolescents’ and adolescents’ online communication and their closeness to friends. 
Developmental  
Psychology. 2007;43(2):267‑77.  
 

231. Tooth, Leigh, et al.  
"Adherence to screen time recommendations for Australian children aged 0–12 years."  
Medical Journal of Australia 211.4 (2019): 181-182. 

 



 

 

  



 

 

 

 

 العَظِيم ہال أقْسِم
 مِهْنتَيِ. في الله أراقبَ  أن

 الظروف كل في أطوَارهَا كآفةِّ  في الإنسان حياة أصُونَ  وأن
 والمرَضِ  الهَلاكِ  مِن إنقاذها في وسْعِي ہاذلة والأحَوال

 .والقلَقَ والألمَ

هُمْ . وأكتمَ  عَوْرَتهُم، وأسْتر كرَامَتهُم، للِناَسِ  أحفظََ  وأن  سِرَّ
 والبعيد، للقريب الطبية رِعَايتَي الله، ہاذلة رحمة وسائلِ من الدوَام عَلى أكونَ  وأن

 والعدو. والصديق ،طالحوال للصالح

رَه العلم، طلب على أثاہر وأن  .لأذَاه لا الإِنْسَان لنِفَْعِ  وأسَخِّ

 المِهنةَِ  في زَميل لكُِلّ  أختاً  وأكون يصَْغرَني، مَن وأعَُلمَّ  عَلَّمَني، مَن أوَُقرَّ  وأن

 .والتقوى البرِّ  عَلى الطِّبِّيةَ مُتعَاونيِن

 وَعَلانيتَي، سِرّي في إيمَاني مِصْدَاق حياتي تكون وأن

 .وَالمؤمِنين وَرَسُولهِِ  ل تجَاهَ  يشُينهَا مِمّا نقَيَِّة

 شهيد أقول ما على والله
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