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Abstract
Background
The COVID-19 pandemic changed people's lives and created a "new normal." It threatened individuals'
mental health owing to reduced physical activity and social interaction, excessive indoor time, financial
hardship, and insecurity. Moreover, the risk of online behavioral addiction increased in the general
population, particularly among adolescents. The present study examined the differences between the pre-
and post-pandemic periods regarding online behavioral addictions in adolescents.

Methods
The pre-pandemic data were obtained from 175 adolescents (August 2019 to February 2020) (T1). An online
survey was sent to these participants to obtain the post-pandemic data (March to September 2022) (T2).
Seventy participants completed the online survey (response rate: 40%). The participants completed the
Smartphone Addiction Scale (SAS), the Internet Gaming Disorder Scale 9-Short Form (IGDS9-SF), and the
Social Media Disorder Scale-Short Form (SMDS-SF) both before and after the pandemic.

Results 
Before the pandemic, females had significantly higher SMDS-SF scores compared to males (p = 0.005). On
the other hand, males had higher IGDS9-SF scores than females before the pandemic (p<.001). Individuals
with attention deficit hyperactivity disorder (ADHD) had higher IGDS9-SF scores before the pandemic than
those with depressive disorders or other diagnoses (p = 0.004). However, the primary diagnosis was not
related to pre-pandemic SAS and SMDS-SF scores. Lastly, there was no significant difference in IGDS9-SF (p
= 0.151), SMDS-SF (p = 0.200), or SAS scores (p = 0.413) between pre-pandemic and post-pandemic scores.

Conclusion
Although the current study did not support this view, in emotionally challenging times, people may spend
more time on online activities, which can lead to behavioral addiction. It is important for parents to monitor
their children's online activities and provide guidance. More research is needed to compare online
behavioral addictions before and after the pandemic.

Categories: Psychiatry
Keywords: behavioral addiction, social media disorder, smartphone addiction, gaming disorder, covid-19

Introduction
The novel coronavirus disease (COVID-19) changed people's lives and created a "new normal." As in other
countries, educational institutions, sports, and entertainment centers were closed in Turkey. The rise of
digital technologies enabled many processes to be conducted online, leading to an increase in indoor
activities. A new concept also entered the lives of students and parents: "remote learning."

The pandemic jeopardized individuals' bodily and mental health. Several factors have contributed to the
increase in mental health problems: reduced physical activity and social interaction, excessive time spent
indoors, financial hardship, uncertainty, insecurity, and the possibility of losing loved ones. One of the
mental health problems that was exacerbated during the pandemic was addiction [1]. Indeed, a common
view is that engaging in addictive behaviors aims to reduce distress [1]. In parallel, the risk of online
behavioral addictions (e.g., problematic use of smartphones and social media and internet gaming disorder
(IGD)) increased during the pandemic [2].

Online gaming is a popular leisure activity among the general population, especially among adolescents [3].
However, online gaming can become problematic when it interferes with psychosocial functioning. In this
context, IGD has been included in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
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(DSM-5) as a condition warranting further study [4]. It has been accepted as a form of behavioral addiction
(e.g., gambling disorder); in parallel, several symptoms have been identified for IGD, including excessive
preoccupation with online gaming, tolerance, and withdrawal symptoms (e.g., irritability) [5]. Risk factors
for IGD include impulsivity, attention deficit hyperactivity disorder (ADHD), anxiety disorders, and
increased weekday game time [6]. During the pandemic, the closure of educational institutions and
restrictions on outdoor time resulted in elevated online activities among adolescents [7]. Adolescents are
particularly vulnerable because of their need for social connection and emotional support and are more
likely to engage in online gaming activities to meet those needs [8]. As a result, an increase in the frequency
of online gaming and the severity of IGD were observed among them during the pandemic [9].

Adolescents are the most digitally connected population worldwide [10]. Nevertheless, adolescents may also
engage in addiction-like behaviors regarding social media use (SMU), such as the inability to control it or
substitute it with other activities (e.g., hobbies) [10,11]. Similarly, excessive use of smartphones owing to the
constant need to consult notifications and updates is problematic [12]. In the United States, 95% of
adolescents had access to a smartphone, and 45% of them reported being online "almost constantly" [13].
Research among European adolescents also showed that intense SMU varied from 17.35% to 49.87%, whereas
mixed problematic SMU ranged from 3.22% to 14.17% [14]. During the pandemic, virtual interactions and
video chatting became popular, working from home and remote learning were recommended, and
professional meetings were often conducted online [15]. Moreover, social media became essential for
handling challenges and accessing basic needs such as communication, education, and entertainment [16].
As a result, while smartphones and SMU provide some benefits (e.g., staying in touch with relatives,
especially if they live far away), the pandemic elevated the risk of addictive social media and smartphone use
owing to spending more time online.

To summarize, adolescents spent more time online during the pandemic. Therefore, the present study aimed
to compare the levels of smartphone addiction, social media addiction, and internet gaming disorder (IGD)
in adolescents before and after the pandemic. We hypothesized that there would be an increase in the
frequency and severity of these behavioral addictions among adolescents in the post-pandemic period
compared to the pre-pandemic period.

Materials And Methods
Participants and procedure
The study sample consisted of adolescents followed up at the Akdeniz University School of Medicine Child
and Adolescent Psychiatry Outpatient Clinic in Antalya, Turkey. Pre-pandemic data were collected between
August 2019 and February 2020. A convenience sampling technique was used. The participants (n = 175)
were adolescents followed up in the outpatient clinic. The mean age was 14.98 years (SD = 1.70, min-max:
12-18 years), and 90 (51.4%) participants were females. Of the participants, 24.7% had a diagnosis of ADHD,
and 13.7% did not have any psychiatric diagnosis.

The pre-pandemic data (August 2019 to February 2020) (T1) were compared with those from the post-
pandemic period (March 2022 to September 2022) (T2). An online survey was sent to the pre-pandemic
participants (n = 175) to obtain post-pandemic data. Seventy participants completed the online survey
(response rate: 40%).

Measures
The Smartphone Addiction Scale (SAS) is a 33-item instrument that measures smartphone addiction and
consists of six dimensions: positive anticipation, daily-life disturbance, overuse, withdrawal, tolerance, and
cyberspace-oriented relationships. Each item is scored from one (strongly disagree) to six (strongly agree);
thus, the total score can range from 33 to 198. Higher scores reflect a higher smartphone addiction. During
its development stages, the internal consistency coefficient was 0.97 [17]. The validity and reliability of the
Turkish version were evaluated by Demirci et al. [18], and Cronbach’s alpha was 0.95.

The Internet Gaming Disorder Scale 9-Short Form (IGDS9-SF) is a brief measure adapted from the DSM-5
criteria describing internet gaming disorder. It aims to examine the severity of IGD and its detrimental
effects in the last 12 months. The nine items are answered on a 5-point Likert scale (1 = never and 5 = very
often), and higher scores indicate higher degrees of IGD. A score of 36 and above on the scale indicates a
high risk of addiction [19]. The psychometric properties of the Turkish version were evaluated by Arıcak et al.
[20], and Cronbach’s alpha was 0.82.

The Social Media Disorder Scale-Short Form (SMDS-SF) was designed to examine respondents’ experiences
with social media [11]. The scale consists of nine dichotomous (yes or no) items that correspond to the
diagnostic criteria for IGD in the DSM-5 [10]. The validity and reliability of the Turkish version were
evaluated by Taş et al. [21], and Cronbach’s alpha was 0.76. A score of five or more on the scale indicates
social media addiction.

Statistical analysis
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Data analysis was performed using IBM Statistical Package for Social Sciences (SPSS) version 28.0 (IBM
Corp., Armonk, NY, USA). The normality of the data was tested using the Kolmogorov-Smirnov test,
skewness/kurtosis values, box plots, and histograms. The homogeneity of variances was analyzed with
Levene’s test. Differences in scale scores between the two groups were tested using the Student’s t-test and
Mann-Whitney-U test, and differences in the scale scores were tested using one-way analysis of variance
(ANOVA) and the Kruskal-Wallis H test for multiple group comparisons. Spearman's correlation analysis
examined the relationship between study variables. Pre- and post-pandemic SAS scores did not violate the
assumption of normality. Thus, a paired-sample t-test was performed to compare the SAS scores. The
Wilcoxon signed-rank test was performed on the comparisons of the IGDS9-SF and SMDS-SF scores owing
to their non-normal distribution. 

Results
The pre-pandemic characteristics of the participants are presented in Table 1.

 M (SD)

Age (years) 14.98 (1.70)

 n (%)

Gender  

Female 90 (51.4)

Male 85 (48.6)

Primary diagnosis  

Anxiety disorders 43 (24.6)

Attention deficit hyperactivity disorder 45 (24.7)

Depressive disorders 25 (14.3)

Others 38 (21.7)

No diagnosis 24 (13.7)

Education level (mother)  

Primary school or below 37 (21.2)

Secondary school 22 (12.6)

High school 52 (29.7)

University or above 35 (20.0)

Education level (father)  

Primary school or below 31 (17.7)

Secondary school 31 (17.7)

High school 40 (22.9)

University or above 38 (21.7)

Household income (Turkish Lira)  

<2000 32 (18.3)

2000-5000 94 (53.7)

>5000 44 (25.1)

Tobacco use  

Yes 33 (18.9)

No 142 (81.1)

Alcohol use  

Yes 16 (9.1)
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No 159 (90.9)

Substance use  

Yes 2 (1.1)

No 173 (98.9)

TABLE 1: Pre-pandemic characteristics of the participants (n = 175)
The total may not equal 100% due to missing data.

M: mean; SD: standard deviation

Results of the pre-pandemic analyses
Table 2 summarizes the correlations for pre-pandemic variables.

 1 2 3

1. Pre-pandemic SAS -   

2. Pre-pandemic IGDS9-SF .360*** -  

3. Pre-pandemic SMDS-SF .619*** .247** -

TABLE 2: The correlations between study variables
Spearman correlation analysis, **p<.01, ***p<.001

SAS: Smartphone Addiction Scale, IGDS9-SF: Internet Gaming Disorder Scale 9-Short Form, SMDS-SF: Social Media Disorder Scale-Short Form

Pre-pandemic SAS scores were positively related to pre-pandemic IGDS9-SF (ρ =.360, p<.001) and SMDS-SF
scores (ρ =.619, p<.001). Similarly, pre-pandemic IGDS9-SF scores were positively associated with pre-
pandemic SMDS-SF scores (ρ =.247, p = 0.001).

Females had significantly higher pre-pandemic SMDS-SF scores than males (U = 2893.5, p = 0.005). In
contrast, pre-pandemic IGDS9-SF scores in male adolescents were higher than in female adolescents (U =
2239.0, p<.001). There is no difference between pre-pandemic SAS scores among males and females (t (173)
= -.766, p = 0.445) (Table 3).

 Pre-pandemic SAS Pre-pandemic IGDS9-SF Pre-pandemic SMDS-SF

 M SD Median (Q1, Q3) Median (Q1, Q3)

Males 91.62 34.73 18.0 (11.5, 24.0) 1.0 (0, 4.0)

Females 95.42 30.87 12.0 (9.0, 17.0) 3.0 (1.0, 5.0)

p-value 0.445a <.001b 0.005b

TABLE 3: The gender differences in pre-pandemic scale scores
aStudent’s t-test, bMann Whitney-U test; IGDS9-SF: Internet Gaming Disorder Scale 9-Short Form, SAS: Smartphone Addiction Scale, SMDS-SF: Social
Media Disorder Scale-Short Form

Primary diagnosis was not associated with pre-pandemic SAS scores (F =.519, p = 0.722). Participants with
ADHD had higher IGDS9-SF scores when compared with those with depressive disorders or other diagnoses
(H = 15.30, p = 0.004). There was no difference between the other pairs (Figure 1).
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FIGURE 1: The relationship between pre-pandemic IGDS9-SF scores and
primary diagnosis
Different letters above bars indicate significant differences between groups (p < 0.05), while the same letters
denote similar ranks between groups (p > 0.05)

IGDS9-SF: Internet Gaming Disorder Scale 9-Short Form; ADHD: attention deficit hyperactivity disorder

On the other hand, the primary diagnosis was initially significantly associated with pre-pandemic SMDS-SF
scores (H = 11.60, p = 0.021). However, after Bonferroni's adjustment, this relationship was no longer
significant.

Comparison of pre-pandemic and post-pandemic scale scores
Finally, a paired-sample t-test was performed to compare the pre-and post-pandemic scores of the SAS. No
significant difference was observed in post-pandemic SAS scores (M = 93.71, SD = 31.84) compared with pre-
pandemic SAS scores (M = 90.76, SD = 28.94); t (69) = -.823, p = 0.413). Similarly, no difference was observed
between the pre-and post-pandemic scores of the IGDS9-SF (median (Q1, Q3): 13 (9, 21) versus 11 (9, 18), Z
= -1.44, p = 0.151) and SMDS-SF (median (Q1, Q3): 2 (0, 4) versus 1 (0, 4), Z = -1.28, p = 0.200) scales (Figure
2).
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FIGURE 2: The differences between pre-and post-pandemic scale
scores
SAS: Smartphone Addiction Scale, IGDS9-SF: Internet Gaming Disorder Scale 9-Short Form, SMDS-SF: Social
Media Disorder Scale-Short Form

Discussion
The present study compared the levels of smartphone addiction, social media addiction, and internet
gaming disorder (IGD) in adolescents before and after the pandemic. There was no significant difference in
IGDS9-SF, SMDS-SF, and SAS scores between pre-pandemic and post-pandemic. Çakıroğlu et al. [22]
reported that 54% of the participants spent more time with digital games during the pandemic than before
the pandemic. Luo et al. [23] showed that the prevalence of social media addiction was 6.8% and that weekly
SMU increased significantly during the pandemic (from 17.2 hours to 21.4 hours), and Teng et al. [9] found
that IGD and video gaming increased among adolescents during the pandemic. Moreover, a systematic
meta-analysis reported that the prevalence of behavioral addictions was 30.7% for smartphone addiction,
15.1% for social media addiction, 10.6% for internet addiction, and 5.3% for gaming addiction; the
prevalence of gaming and social media addiction was also higher during lockdown periods [2]. In the present
study, no significant differences were found between post- and pre-pandemic scale scores. There are
possible explanations for these results. First, our sample size was small. Second, the sample characteristics
might have contributed to these results. For instance, no participant was at high risk for internet gaming
disorder (i.e., IGDS9-SF score above 36). Third, some participants (21.6%) continued their follow-up during
the pandemic, which may explain the lack of increased frequency and severity of behavioral addictions. On
the other hand, our results are similar to those of Sui et al. [24], who reported no significant difference
between pre-and in-pandemic smartphone addiction or nomophobia (i.e., fear of being out of mobile phone
contact) rates, although nearly all participants spent more time on a smartphone. Consequently, the COVID-
19 pandemic seemed to increase the risk of behavioral addictions in the general population, especially
adolescents, although the present study's findings do not support it.

The present study revealed higher pre-pandemic SMDS-SF scores in females than males. In contrast, pre-
pandemic IGDS9-SF scores were higher in males. Durkee et al. [25] reported that the overall prevalence of
problematic internet use was higher among males than females, with a significantly higher rate of online
gaming in male adolescents and social networking in female adolescents. Chen et al. [26] also revealed that
the prevalence of smartphone addiction among medical college students was 29.8% (30.3% in males and
29.3% in females); it was also associated with the use of gaming apps and social networking services in
males and females, respectively. In summary, the broad view is that cell phone use is typically related to
sociability (social networking), maintenance of interpersonal relationships, and communication among
females. Males also use their time more practically and instrumentally (e.g., online gaming, texting, and
voice conversation). Consequently, our findings are compatible with the available literature.

In this study, participants with ADHD reported higher IGDS9-SF scores than participants with depressive
disorders or other conditions. Attention deficit hyperactivity disorder contributes to pathological gaming
[27]. Indeed, brain abnormalities (e.g., gray matter volume and functional connectivity in the default mode
network) in ADHD are associated with biological susceptibility to IGD and other addictive conditions [28,29].
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Moreover, some neuropsychological characteristics, especially impulsivity, are associated with the
comorbidity of IGD and ADHD [30]. Therefore, the findings of the present study are compatible with the
available literature.

The present study is important because it addressed the differences between pre-and post-pandemic rates of
smartphone addiction, social media addiction, and IGD in a sample of adolescents. In addition, it enriched
the literature, as it is inconsistent with previous studies. However, some limitations should be emphasized.
First, the sample size was small. Second, the findings cannot be generalized because nearly all participants
had a psychiatric diagnosis. Third, factors potentially related to the study variables (e.g., mental state and
personality traits) were not addressed. Fourthly, post-pandemic data were obtained online.

Conclusions
The COVID-19 pandemic transformed people’s lives globally, and technology played a crucial role in this
transformation. It served as a lifeline for many individuals to help them cope with distress. However, during
emotionally challenging times, some individuals may spend more time on online activities, which can lead
to behavioral addictions. It is essential to provide guidance to reduce the risk of such addictions. Parents
should observe how much time adolescents spend on online activities (e.g., video games and SMU) and help
them manage these activities.
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