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Abstract
Smartphones have rapidly become indispensable in modern life. The wide spectrum of
activities and virtual interaction possibilities with the mobile device render some individuals
prone to exaggerated use exhibiting core symptoms akin to substance addiction. The core
common symptoms of addictions can be framed within the ‘components model of addiction.’
Based on the different pattern of smartphone use in various age groups, the symptoms and the
risk of smartphone addiction may differ during various life stages. Some age groups may be
more at risk of smartphone addiction than others. This hypothesis was tested utilizing data
from six surveys comprising 1603 individuals representing various age groups. Results
obtained through two recommended age-group analyses both confirmed that preschool chil-
dren and young adults are at highest risk for smartphone-related addictive behavior. Further-
more, the various components of addiction also differed between the age groups. These results
suggest that preventive measures should be primarily targeted to the two most vulnerable age
groups represented by preschool children and emerging adults. The results of the present study
help identify the dominant addiction symptoms in the various age groups that could pinpoint
aspects which should be targeted in implementation of various measures aimed at the
prevention of dysfunctional smartphone use.
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From a developmental psychological perspective, research on smartphone use in the literature
mainly focuses on young adults, so the most commonly studied samples are typically
university students. The most vulnerable age group from the point of view of poor mental
health and excessive smartphone use are adolescents aged 14 to 18 years (Lemola et al. 2015).
However, younger children also appear to suffer from problematic smartphone use (Park and
Park 2014). The UK Office of Communications (Ofcom) reported that 8- to 11-year-old
smartphone users spend 10 h a week (on average) on their smartphone, which is less than
the time spent by 10- to 12-year-olds (spending just over 18 h) (Ofcom 2017). According to
statistics by age group, children’s smartphone usage is 35% among those aged 3–4 years, 38%
for 5–7 years, 75% for 8–11 years, and 86% for 12–15 years (Ofcom 2017). Since smartphone
use may begin as early as 2 years of age (Kim and Kang, 2016), analyses have recently been
extended to younger age groups of children aged between 6 and 10 years, and even among
groups of preschoolers (Yadav and Chakraborty 2017).

Problematic smartphone use can be viewed from the perspective of the ‘components model
of addiction’ (Griffiths, 2005), which posits that addictive behavior can be identified by the
presence of six core components. In the context of smartphone use, these are the overwhelm-
ing dominance and total preoccupation of smartphone use (salience), mood changes experi-
enced directly through the use of smartphones (mood modification), the increase over time of
daily hours spent using smartphones (tolerance), negative feelings when unable to engage in
smartphone use (withdrawal symptoms), intrapersonal and interpersonal problems arising from
smartphone use (conflict), and the reversion to addictive smartphone behavior after a period of
abstinence (relapse). Based on the addiction components model, many psychometric scales
have now been developed to assess the presence of different behavioral addictions including
exercise addiction (Terry et al. 2004), work addiction (Andreassen et al. 2012), social media
addiction (Andreassen et al. 2016), shopping addiction (Andreassen et al. 2015), and prob-
lematic pornography use (Bőthe et al. 2018).

To assess the problematic use of smartphone applications, a new scale was recently
developed—the Brief Addiction to Smartphone Scale (BASS; Csibi et al. 2016), and was
psychometrically validated for the Hungarian population, being used to indicate the presence
of psychological and behavioral problems related to excessive smartphone use. The English-
language adult version of the BASS, the SABAS (Smartphone Application-Based Addiction
Scale [Csibi et al. 2018]) was validated using English-speaking populations. Based on
psychometric testing, the SABAS is a brief, valid, and reliable instrument that quickly and
easily assesses application-based addiction symptoms arising from smartphone use. Across the
human life span, people of different ages engage in activities specific to their age group.
Games, peer groups, education, work, sexual relationships, family responsibilities, and retire-
ment all affect daily schedules and lifestyle. The use of the smartphone, thanks to its various
functions, is part of modern lifestyle irrespective of age. In short, age affects individuals’ way
of life. Because lifestyle differs depending upon age, everyday habits (such as smartphone use)
should be analyzed by considering age characteristics (Kuss et al. 2018). For example, the
evolving social identity of teens are moderated by feedback from their peers, often based on
the speed of responses to messages, the level and type of use of a smartphone, and the online
permanency, all these leading to the desired peer-status and gaining popularity among younger
users (Fullwood et al. 2017). Furthermore, for developing self-control in childhood, the
continuous signals from their smartphones are strongly challenging, by choosing between
the urge to respond or to delay the response in favor of a current activity (Berger et al. 2018;
Ihm 2018).
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The research aims of the present study were to address the following questions: (i) do
problematic symptoms in the components model (salience, mood modification, tolerance, with-
drawal symptoms, conflict, and relapse) show different patterns among age groups and develop-
mental stages? and (ii) are there age groups at greater risk for developing smartphone application-
based addictions? Furthermore, it was hypothesized that the risk of smartphone application-based
addictions would differ between various age groups, with younger people being more affected.

Methods

Sample

The study sample and sampling procedures varied across different age groups. The data were
collated from six different surveys (of previously published and unpublished data). This
multiple-sampling approach resulted in a total of 1651 participants across different age groups
who completed the SABAS. After eliminating responses from participants with incomplete
data, the final number of participants was 1603 (Fig. 1).

In the kindergarten, a short parental questionnaire was used, involving interviewers to collect
children’ individual answers. This was a time-consuming procedure and resulted in 75 partic-
ipants (mean age = 6.01 years, SD = 1.4) (unpublished data). Thus, the total sample included
elementary school-aged children sample (n = 258, mean age = 12.4 years, SD = 1.7) (Csibi
et al., 2017) and high school student sample (n = 441, mean age = 13.4 years, SD = 2.2), where
the data were collected via paper-based scales completion, applied in school classes (Csibi et al.
2016). Adults (n = 589) and older adults (n = 69) were invited to participate in an online study
using the Qualtrics software via adverts on different social media. These data stem from three
surveys, the first contained 240 respondents (mean age = 25.4 years, SD = 8.1; Csibi et al.
2018), the second 442 respondents (mean age = 28,5, SD = 12.7; Csibi et al. 2019), and the third
147 respondents (mean age = 37.6 years, SD = 13.4; previously unpublished data).

Instruments

Problematic smartphone use was assessed using the (i) Hungarian version of the SABAS
(BASS), which is a valid and reliable tool for assessing applications-based problematic

Fig. 1 Diagram of age and gender distribution of the sample
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smartphone use among kindergarten children (under validation), schoolchildren (Csibi et al.
2016), and adults (Csibi et al. 2019) and (ii) English version of the SABAS validated in an
international adult population (Csibi et al. 2018). The principal components analysis of the
SABAS (BASS) reported a single component for the six items, which accounted for 53% of
the total variance in the school children’ sample, and 35% of the variance in adults’ sample
with Hungarian participants. The internal reliability of the scale was good for schoolchildren
(Cronbach’s alpha = 0.82; Csibi et al. 2016) and for adults (Cronbach’s alpha = 0.75; Csibi
et al. 2019). The English version of the scale also showed one component, which accounted for
52% of the total variance (Cronbach’s alpha 0.81; Csibi et al. 2018).

Procedure

To assess age-group differences, the stage of life classification system was used (Armstrong
2007). This groups individuals into childhood (3–11 years), adolescence (12–19 years), young
adulthood (20–34 years), adulthood (35–50 years), and older adulthood (51+ years). However,
smartphone use can be determined by the individual’s most time-consuming daily activities.
Accordingly, the division of age groups can be adapted to specific, everyday activities.
Therefore, for a more detailed description of the results, a different, more accurate classifica-
tion was also used (as recommended by Kail and Cavanaugh 2018). This division is based on
the following age grouping: (i) mostly kindergarten, (ii) generally elementary school, (iii)
generally high school, (iv) mainly professional or graduate school, (v) early adulthood, (vi)
adulthood, and (vii) middle adulthood and above.

Statistical Analysis

A multivariate analysis of variance (MANOVA), on the six components of the SABAS with
age and gender being the grouping factors, was used to test the hypothesis. The statistics were
performed using Statistical Package for Social Science (SPSS software, version 21 [IBM Inc]).

Results

The problematic smartphone use total score analysis showed a significant effect utilizingArmstrong’s
age group classification on SABAS total scores (F[4,1597] = 25.179, p< 0.001). According to the
more detailed analysis of the age groups, the overall score of those aged 3–11 years was significantly
different from those aged 12–19 years and 20–34 years. There were also significant differences
between those aged 12–19 years and those aged 20–34 years, as well as differences between those
aged 20–34 years and those aged 35–50 years and those over 50 years old (Table 1).

A graphical representation of the findings showed that the 20–34-year age group had the
highest score on the problematic smartphone usage scale, followed by those aged 3–11 years
and those aged 35–50 years. The lowest scores were for those aged 11–19 years and those over
50 years of age (Fig. 2).

Analysis of the problematic smartphone use-related components showed relevant differ-
ences by age group, and covariance with gender (Table 2). There was a significant effect of age
groups on all problematic use components (Pillai’s trace = 0.297; F(24, 6380) = 21.35,
p < 0.001). The analysis was repeated for each factor by age group. Results showed differences
for each age group for each factor of problematic smartphone use (Table 3).

619International Journal of Mental Health and Addiction  (2021) 19:616–631



Table 3 demonstrates that most significant differences were found in the components of
mood modification and withdrawal symptoms, where the results of almost all age groups
differed significantly. Thus, the group aged 3–11 years had the highest values for salience,
mood modification, and tolerance, and the group aged 12–19 years had the highest values for
mood modification and tolerance. The highest scores of the 20–34-year age group were for
salience, conflict, withdrawal symptoms, and relapse factors. The highest scores of the 35–50-
year age group were for salience and withdrawal symptoms, whereas it was salience for the
over 50 years age group.

Table 1 Means, standard deviation, and distribution of Smartphone Application-Based Addiction Scale score by
age and gender (M =male; F = female) by Armstrong’s age groups classification

Age group Number BASS items (mean, SD) SABAS total score Sign.a, b

1 2 3 4 5 6 (mean, SD) p

3–11 years 279 3.18 2.73 3.80 3.15 2.57 2.39 17.80 0.0051

(1.76) (2.08) (1.76) (1.65) (1.72) (1.64) (7.02) < 0.0012

12–19 years 666 2.65 2.46 3.32 2.84 2.51 2.42 16.19 < 0.0012

(1.42) (1.62) (1.54) (1.51) (1.56) (1.45) (6.41)
20–34 years 416 3.56 3.35 3.23 2.70 3.93 3.24 20.00 < 0.0013, 4

(1.36) (1.64) (1.29) (1.31) (1.33) (1.50) (5.91)
35–50 years 173 3.27 2.51 2.71 2.39 3.31 2.53 16.72

(1.42) (1.47) (1.32) (1.29) (1.41) (1.40) (6.25)
50+ years 69 3.45 2.25 2.58 2.29 3.20 2.43 16.20

(1.44) (1.45) (1.44) (1.31) (1.44) (1.32) (6.33)
Total N 1603 3.08 2.73 3.28 2.78 3.01 2.64 17.52

(1.52) (1.73) (1.53) (1.47) (1.63) (1.53) (6.56)

a The mean difference is significant at the 0.05 level
b Adjustment for multiple comparisons: Bonferroni
1 Compared to the 12–19 age group
2 Compared to the 20–35 age group
3 Compared to the 35–50 age group
4 Compared to the 50+ age group

Fig. 2 SABAS total score variation by Armstrong’s age groups
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Most behaviors develop around an individual’s day-to-day activities. These include school
time for schoolchildren, courses schedule for university students, and a daily program defined
by the workplace for adults. Accordingly, smartphone use may differ within some of those age
groups, especially among younger people. Therefore, in addition to Armstrong’s age group
division, it was necessary to examine in more detail the characteristics of the smartphone usage
of the respondents. The results were also examined by another age group (Kail and Cavanaugh
2018), which also considered the typical activities of the given age (Table 4). The problematic
smartphone use total score analysis showed a significant effect of Kail and Cavanaugh’s age
group classification on SABAS total scores (F[61590] = 187.109, p < 0.001) (Fig. 3).

Analysis of the problematic smartphone use-related components showed relevant differ-
ences by age group, and covariance with gender (Table 5). There was a significant effect of age
groups on all problematic use components (Pillai’s trace = .425; F(36, 9570) = 20.24,
p < 0.001). Therefore, the analysis was repeated for each factor by age group. Results showed
differences for each age group for each factor of problematic smartphone usage (Table 6).

According to the results, data of different age groups utilizing Kail and Cavanaugh’s age
groups classification, showed significantly different averages. The results for the 3–6-year-olds
were significantly different from those of any other age group, especially for the relapse
component, while the results of 7–11 year olds were significantly different from those of all
other age groups for the tolerance component.

Discussion

Smartphone use is widespread in industrialized societies and discernible across all age groups.
Based on the findings of the present study, the extent and characteristics of problematic
smartphone use appear to show important differences depending upon age. More specifically,
the results of the present study show that problematic use of smartphones is age-dependent,
since each age group had significantly different scores on the problematic smartphone use
scale. Other research in the field shows that age is a predictor of problematic smartphone use
risk, especially in the case of 16–25-year and 26–35-year old groups (de-Sola et al. 2017;
Kwon et al. 2017). According to the results, the 20–34-year old age group reported the highest
scores on the BASS/SABAS, followed by the 3–11-year olds. Based on two analyses, contrary
to expectations, the lowest scores were found among participants aged between 12 and
19 years. The oldest age group exhibited the lowest BASS/SABAS scores from the adult

Table 2 Tests of between-participant effects and significance of the problematic use components by Armstrong’s
age groups

Source Dependent variable Type III sum
of square

df. Mean
square

F Sig.* Partial Eta
squared

Age group Salience 228.66 4 57.16 26.23 p < 0.001 0.0622
Conflict 237.82 4 59.45 20.71 p < 0.001 0.049
Mood modification 146.51 4 36.62 16.33 p < 0.001 0.039
Tolerance 73.11 4 18.27 8.61 p < 0.001 0.021
Withdrawal symptoms 578.91 4 144.72 62.82 p < 0.001 0.136
Relapse 209.17 4 52.29 23.54 p < 0.001 0.056
SABAS total score 4092.51 4 1023.12 25.17 p < 0.001 0.059

*Computed using alpha = 0.05
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Table 3 Multiple comparison results for the problematic use components by Armstrong’s age groups

Dependent variable Age group (years) Mean difference (I-J) Std. error Sig.b

Salience 3–11 12–19 0.521* 0.105 p < 0.001
20–34 − 0.383* 0.115 0.009
35–50 − 0.092 0.145 1.000
50+ − 0.276 0.200 1.000

12–19 20–34 − 0.904* 0.093 p < 0.001
35–50 − 0.609* 0.127 p < 0.001
50+ − 0.793* 0.188 p < 0.001

20–34 35–50 0.291 0.134 0.296
50+ 0.108 0.192 1.000

35–50 50+ − 0.183 0.210 1.000
Conflict 3–11 12–19 0.259 0.121 0.323

20–34 − 0.655* 0.132 p < 0.001
35–50 0.163 0.166 1.000
50+ 0.431 0.229 0.602

12–19 20–34 − 0.914* 0.107 p < 0.001
35–50 − 0.096 0.146 1.000
50+ 0.172 0.215 1.000

20–34 35–50 0.819* 0.153 p < 0.001
50+ 1.086* 0.220 p < 0.001

35–50 50+ 0.268 0.241 1.000
Mood modification 3–11 12–19 0.473* 0.107 p < 0.001

20–34 0.534* 0.117 p < 0.001
35–50 1.036* 0.147 p < 0.001
50+ 1.167* 0.203 p < 0.001

12–19 20–34 0.061 0.094 1.000
35–50 0.563* 0.129 p < 0.001
50+ 0.694* 0.190 0.003

20–34 35–50 0.502* 0.136 0.002
50+ 0.633* 0.195 0.012

35–50 50+ 0.131 0.213 1.000
Tolerance 3–11 12–19 0.306* 0.104 0.033

20–34 0.419* 0.114 0.002
35–50 0.716* 0.143 p < 0.001
50+ 0.819* 0.197 p < 0.001

12–19 20–34 0.113 0.092 1.000
35–50 0.410* 0.126 0.011
50+ 0.513 0.185 0.057

20–34 35–50 0.297 0.132 0.246
50+ 0.400 0.190 0.350

35–50 50+ 0.103 0.207 1.000
Withdrawal symptoms 3–11 12–19 0.060 0.108 1.000

20–34 − 1.366* 0.118 p < 0.001
35–50 − 0.747* 0.149 p < 0.001
50+ − 0.638* 0.205 0.019

12–19 20–34 − 1.427* 0.096 p < 0.001
35–50 − 0.808* 0.131 p < 0.001
50+ − 0.698* 0.193 0.003

20–34 35–50 0.619* 0.137 p < 0.001
50+ 0.728* 0.197 0.002

35–50 50+ 0.109 0.216 1.000
Relapse 3–11 12–19 − 0.034 0.106 1.000

20–34 − 0.874* 0.116 p < 0.001
35–50 − 0.179 0.146 1.000
50+ − 0.083 0.202 1.000

12–19 20–34 − 0.839* 0.094 p < 0.001
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participants. These findings are in line with the study of Van Deursen et al. (2015) suggesting
that age and smartphone use show an inverse relation, so that as individuals get older, the less
time they spend using their smartphone for social interaction. Consequently, they are less
likely to develop habitual or addictive behaviors related to the smartphone (Van Deursen et al.
2015).

However, according to Lane and Manner (2011), older individuals with higher education
are more likely to use smartphones. Given the present study did not collect data concerning
education level, possible differences in smartphone use between more or less-educated older

Table 3 (continued)

Dependent variable Age group (years) Mean difference (I-J) Std. error Sig.b

35–50 − 0.145 0.129 1.000
50+ − 0.048 0.189 1.000

20–34 35–50 0.694* 0.135 p < 0.001
50+ 0.791* 0.194 p < 0.001

35–50 50+ 0.097 0.212 1.000

*The mean difference is significant at the 0.05 level
b Adjustment for multiple comparisons: Bonferroni

Table 4 Means, standard deviation, and distribution of Smartphone Application-Based Addiction Scale score by
age and gender (M =male; F = female) by Kail and Cavanaugh’s age groups classification

Age group Number SABAS items (mean, SD) SABAS total score Sign.a, b

1 2 3 4 5 6 (mean, SD) p

3–6 years 51 3.88 3.843 3.80 2.45 2.22 1.67 17.86
(1.87) (2.33) (1.62) (1.41) (1.52) (.93) (5.37)

7–11 years 228 3.02 2.48 3.79 3.30 2.65 2.55 17.79 < 0.0011

(1.70) (1.94) (1.79) (1.66) (1.76) (1.72) (7.35) 0.0012

12–18 years 555 2.48 2.35 3.34 2.88 2.30 2.34 15.67 < 0.0012

(1.39) (1.61) (1.59) (1.53) (1.52) (1.46) (6.51) < 0.0013

19–24 years 400 3.54 3.34 3.22 2.73 3.89 3.17 19.89 < 0.0014

(1.31) (1.59) (1.25) (1.32) (1.32) (1.47) (5.64) < 0.0015

25–34 127 3.58 3.09 3.26 2.55 3.73 3.11 19.33 < 0.0015

(1.46) (1.69) (1.40) (1.30) (1.42) (1.49) (6.17)
35–44 132 3.33 2.64 2.77 2.45 3.33 2.55 17.06

(1.41) (1.54) (1.31) (1.31) (1.37) (1.40) (6.34)
45+ years 110 3.30 2.20 2.55 2.26 3.23 2.45 15.99

(1.44) (1.34) (1.41) (1.27) (1.46) (1.35) (6.15)
Total N 1603 3.08 2.73 3.28 2.78 3.01 2.64 17.52

(1.52) (1.73) (1.53) (1.47) (1.63) (1.53) (6.56)

a The mean difference is significant at the 0.05 level
b Adjustment for multiple comparisons: Bonferroni
1 Compared to the 12–18 age group
2 Compared to the 19–24 age group
3 Compared to the 25–34 age group
4 Compared to the 35–44 age group
5 Compared to the 45+ age group
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adults are unknown. Nevertheless, it appears that this older age group relies on smartphone use
primarily for maintaining contact with family and friends. Smartphone use for communi-
cation purposes does not appear to cause any negative consequences for older adults,
suggesting that these individuals are more motivated to maintain good quality social
connections (Chan 2018). The findings of the present study also showed that specific
addiction components of smartphone usage were more dominant at different age
groups. Consequently, smartphone-related addictive components show different pat-
terns for diverse age groups.

The analyses based on Armstrong’s age groups showed that the 3–11-year old age group
manifested significantly higher salience than the 12–19-year old age group, but lower than the
20–34-year old age group. This latter group showed higher salience than the 12–19, 35–50, and
the 50+ year old age groups on this addiction component. In other words, salience was the highest
among the 20–34-year old age group, showing that smartphone use is one of the most important
activities in their lives. Given that social life, travel, and job-seeking is relatively typical in this age
group, the highest level of salience may not necessary reflect addiction, although it clearly shows
that this age group is highly dependent on their smartphone (Long et al. 2016). These results

Fig. 3 SABAS total score variation by Kail and Cavanaugh’s age groups

Table 5 Tests of between-participant effects and significance of the problematic use components by Kail and
Cavanaugh’s age groups

Source Dependent variable Type III sum
of square

df. Mean
square

F Sig.* Partial Eta
squared

Age group Salience 361.56 6 60.26 28.71 p < 0.001 0.097
Conflict 368.86 6 61.47 22.02 p < 0.001 0.076
Mood modification 149.55 6 24.92 11.11 p < 0.001 0.040
Tolerance 112.14 6 18.69 8.89 p < 0.001 0.032
Withdrawal symptoms 725.44 6 120.90 54.59 p < 0.001 0.170
Relapse 254.40 6 42.40 19.31 p < 0.001 0.068
SABAS total score 5043.69 6 840.61 20.96 p < 0.001 0.073

*Computed using alpha = 0.05
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Table 6 Multiple comparison results for the problematic use components by Kail and Cavanaugh’s age groups

Dependent variable Age group (years) Mean difference (I-J) Std. error Sig.b

Salience 3–6 7–11 0.862* 0.224 0.003
12-18 1.401* 0.212 p < 0.001
19–24 0.329 0.216 1.000
25–34 0.286 0.241 1.000
35–44 0.533 0.240 0.557
45+ 0.567 0.247 0.457

7–11 12–18 0.538* 0.114 p < 0.001
19–24 − 0.533* 0.121 p < 0.001
25–34 − 0.576* 0.161 0.008
35-44 − 0.329 0.160 0.836
45+ − 0.296 0.169 1.000

12–18 19–24 − 1.071* 0.096 p < 0.001
25–34 − 1.114* 0.144 p < 0.001
35–44 − 0.867* 0.142 p < 0.001
45+ − 0.834* 0.153 p < 0.001

19–24 25–34 − 0.043 0.148 1.000
35–44 0.204 0.146 1.000
45+ 0.237 0.156 1.000

25–34 35–44 0.247 0.180 1.000
45+ 0.280 0.189 1.000

35–44 45+ 0.033 0.187 1.000
Conflict 3–6 7–11 1.354* 0.259 p < 0.001

12–18 1.487* 0.245 p < 0.001
19–24 0.455 0.249 1.000
25–34 0.694 0.278 0.266
35–44 1.143* 0.277 0.001
45+ 1.579* 0.285 p < 0.001

7–11 12–18 0.133 0.131 1.000
19–24 − 0.899* 0.139 p < 0.001
25–34 − 0.660* 0.186 0.008
35-44 − 0.211 0.184 1.000
45+ 0.225 0.195 1.000

12–18 19–24 − 1.032* 0.111 p < 0.001
25–34 − 0.793* 0.166 p < 0.001
35–44 − 0.344 0.164 0.749
45+ 0.092 0.176 1.000

19–24 25–34 0.239 0.170 1.000
35–44 0.688* 0.168 0.001
45+ 1.124* 0.180 p < 0.001

25–34 35–44 0.449 0.208 0.649
45+ 0.885* 0.218 0.001

35–44 45+ 0.436 0.216 0.911
Mood modification 3–6 7–11 0.000 0.232 1.000

12–18 0.458 0.219 0.774
19–24 0.551 0.223 0.289
25–34 0.496 0.249 0.978
35–44 0.975* 0.248 0.002
45+ 1.193* 0.255 p < 0.001

7–11 12–18 0.458* 0.118 0.002
19-24 0.551* 0.125 p < 0.001
25–34 0.496 0.167 0.062
35–44 0.975* 0.165 p < 0.001
45+ 1.193* 0.175 p < 0.001

12–18 19–24 0.093 0.099 1.000
25–34 0.038 0.148 1.000
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Table 6 (continued)

Dependent variable Age group (years) Mean difference (I-J) Std. error Sig.b

35–44 0.517* 0.147 0.009
45+ 0.735* 0.158 p < 0.001

19–24 25–34 − 0.055 0.153 1.000
35–44 0.424 0.151 0.102
45+ 0.642* 0.161 0.002

25–34 35–44 0.479 0.186 0.214
45+ 0.697* 0.195 0.008

35–44 45+ 0.218 0.193 1.000
Tolerance 3–6 7–11 − 0.859* 0.225 0.003

12-18 − 0.432 0.212 0.884
19–24 − 0.310 0.216 1.000
25–34 − 0.136 0.241 1.000
35–44 − 0.038 0.240 1.000
45+ 0.145 0.247 1.000

7–11 12–18 0.428* 0.114 0.004
19-24 0.549* 0.121 p < 0.001
25–34 0.723* 0.161 p < 0.001
35–44 0.821* 0.160 p < 0.001
45+ 1.004* 0.170 p < 0.001

12–18 19–24 0.121 0.096 1.000
25–34 0.295 0.144 0.839
35–44 0.393 0.142 0.118
45+ 0.577* 0.153 0.003

19–24 25–34 0.174 0.148 1.000
35–44 0.272 0.146 1.000
45+ 0.455 0.156 0.076

25–34 35–44 0.098 0.180 1.000
45+ 0.281 0.189 1.000

35–44 45+ 0.183 0.187 1.000
Withdrawal symptoms 3–6 7–11 − 0.438 0.231 1.000

12–18 − 0.087 0.218 1.000
19–24 − 1.693* 0.222 p < 0.001
25–34 − 1.537* 0.248 p < 0.001
35–44 − 1.134* 0.247 p < 0.001
45+ − 1.035* 0.253 0.001

7–11 12–18 0.350 0.117 0.059
19–24 − 1.255* 0.124 p < 0.001
25–34 − 1.099* 0.166 p < 0.001
35–44 − 0.696* 0.164 p < 0.001
45+ − 0.598* 0.174 0.013

12–18 19–24 − 1.606* 0.099 p < 0.001
25–34 − 1.450* 0.147 p < 0.001
35–44 − 1.047* 0.146 p < 0.001
45+ − 0.948* 0.157 p < 0.001

19–24 25–34 0.156 0.152 1.000
35–44 0.559* 0.150 0.004
45+ 0.658* 0.160 0.001

25–34 35–44 0.403 0.185 0.620
45+ 0.501 0.194 0.206

35–44 45+ 0.098 0.192 1.000
Relapse 3–6 7–11 − 0.895* 0.230 0.002

12-18 − 0.679* 0.217 0.037
19-24 − 1.537* 0.221 p < 0.001
25–34 − 1.489* 0.247 p < 0.001
35–44 − 0.940* 0.246 0.003
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concur with Lopez-Fernandez et al. (2017) who showed that in the 19–24-year old age group, the
most frequent activity was social networking (Lopez-Fernandez et al. 2017).

While the conflict component in the 20–34-year old age group was lower than in 3–11 and
in 12–19-year old age groups, this component was significantly higher than in the two older
age groups. These results may reflect diminishing parental control while showing that partners,
employers, and/or friends may confront individuals in this age group when noticing the
individual’s exaggerated use of their smartphone. These findings are in concordance with
the results of other studies reporting that positive parental control can prevent excessive
smartphone use (Hwang et al. 2017), while the lack of parental involvement in setting rules
for the amount and content of smartphone use may be a risk factor for problematic smartphone
use among children (Lian et al. 2016).

Mood modification was the highest in the 3–11 age groups and after that decreased
continuously, with significant scores in the following age groups. The lowest average scores
were in the group of over 50-year olds. Such results may be attributable to increasing age and
the maturation processes, as well as the psychological factors, such as an increased self-
control. These results also concur with Kim et al. (2016) who found self-control was
negatively correlated with problematic smartphone use (Kim et al. 2016).

The level of self-control ability may serve as a possible explanation of why the lower age
groups spent increasing amounts of time with their smartphone. The 3–11-year-olds had
significantly higher scores for the tolerance component than the 12–19, 20–34, 35–50, and
the 50+-year-old respondents, and is in line with other studies who found participants who
spent more time on social network sites reported higher addictive tendencies (Wu et al. 2013).
At the same time, duration of smartphone use is positively correlated with smartphone
addiction (Gökçearslan et al. 2016).

When respondents cannot use their smartphone, they experience negative feelings, leading to
withdrawal symptoms and fear of missing out (Eide et al. 2018; Stieger and Lewetz 2018). In the
present study, 20–34-year-olds reported this component the most, but the results also showed that

Table 6 (continued)

Dependent variable Age group (years) Mean difference (I-J) Std. error Sig.b

45+ − 0.832* 0.252 0.021
7–11 12–18 0.216 0.117 1.000

19–24 − 0.642* 0.124 p < 0.001
25–34 − 0.594* 0.165 0.007
35-44 − 0.044 0.163 1.000
45+ 0.063 0.173 1.000

12–18 19–24 − 0.858* 0.098 p < 0.001
25–34 − 0.810* 0.147 p < 0.001
35–44 − 0.261 0.145 1.000
45+ − 0.153 0.156 1.000

19–24 25–34 0.048 0.151 1.000
35–44 0.597* 0.149 0.001
45+ 0.705* 0.160 p < 0.001

25–34 35–44 0.549 0.184 0.061
45+ 0.657* 0.193 0.014

35–44 45+ 0.107 0.191 1.000

*The mean difference is significant at the 0.05 level
b Adjustment for multiple comparisons: Bonferroni
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withdrawal occurred among the 35–50 and 50+ age groups. Older-age individuals appear to
display deeper physical and psychological symptoms associated with withdrawal than the
younger age groups. According to other research, in a sample of 18–68-year olds (mean age =
30.96), age was a negative predictor of problematic smartphone use (Mitchell and Hussain 2018).

Relapse showed the highest scores in the 20–34 age group and was significantly lower than
in the 35–50 age group. This tendency appeared in the 50+ years age group too. Lower scores
were observed in the younger age groups, especially compared to the 3–11-year olds. However,
there appears to be no relevant previous research on the relapse component of problematic
smartphone use. The analyses based on Kail and Cavanaugh’s age group classification showed
that the typical activities of the respondents can determine the amount of smartphone use.
According to both analyses, the young adult age group reported the highest scores and
adolescents the lowest. The preschoolers’ (3–6 years) scores on saliencewas the highest among
the age groups within the new analysis, followed by the average scores of 25–34-year and 19–
24-year groups. The results of the kindergarten children differed significantly from the 7–11-
and 12–18-year groups; therefore, the scores of the latter two age groups differed significantly
from those of both the younger and older age groups, in terms of salience.

Conflict showed higher scores among 3–6-year-olds, as well as in the 19–24 and 25–
34 year groups. According to the results, problematic smartphone use among preschool
children is likely to be characterized by conflicts with parents, while in the case of a young
adult it may lead to relationship or work conflicts. These findings suggest, in line with other
research, that educational or occupational stress can predict problematic smartphone use and
dependence (Lopez-Fernandez et al. 2018).

Mood modification showed the same tendency, with younger age groups having the highest
scores, with decreasing scores with increasing age. The results of the 7–11-year-olds were
significantly different from those aged between 12 and 18 and 19–24 years, who had a
decreasing tendency. The lowest average scores were among those aged over 45 years.

The average scores for the 7–11-year olds were the highest for tolerance and decreased with
age. Furthermore, it is evident that their scores differed significantly from all other age groups.
This age group might have the greatest interest in new information and new tools and comes at
a time when their learning ability is supposed to be the highest (Meadows 2017).

According to the results, withdrawal symptomswere the highest among the 19–24-year olds
and those aged between 25 and 34 years. The lowest scores were among preschooler where the
lack of a smartphone manifests more in mood modification than in withdrawal. The same trend
was observed in the relapse component, which shows the highest scores among those aged 19–
24 years old and 25–34 years and lowest among the 3–6-year old age group. The scores of those
aged 3–6 years were significantly different from the scores of all other age groups.

There are several differences between the results of the two age group classifications.
Regarding salience, the Armstrong analysis score (3–11 years = 3.18) was influenced by the high
score of the kindergarten age group, compared to the scores of those aged 7–11 years. The results
for the next age group (12–19/20 years) were almost the same for both age group classifications.
Kail and Cavanaugh distributed Armstrong’s third group (20–34 years) into two age bands (19–
24 years and 25–34 years), yet the salience scores remained the same. The results of the final two
age bands were similar in both distributions. Concerning the conflict component, the second
analysis provided significant clarifications because higher scores tended to be among 3–6-year
olds, and then decreased significantly. Younger adults (19–24 years) had higher scores than
among the 19/20–34-year old. Mood modification in the 3–11-year age group had the highest
scores, and the second analysis with the data split did not change the findings. The high scores of
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the 7–11 age group, compared to the second analysis, caused the high scores of tolerance in the
first analysis. The presence of withdrawal symptoms in the 3–6-year-old group were the lowest,
and highest among those aged 19–24 years. This decreased among older age groups but remained
higher than in any age group between 3 and 19 years.Relapse scores showed a similar distribution
across the age groups. Overall, the Kail and Cavanaugh age group classifications were better at
detecting age characteristics and the most dominant addiction components by age.

Limitations

The most major limitations in the present study were the use of self-reported data (which are
subject to well-known biases) and self-selected samples (so the present findings need repli-
cating with more representative samples). The nature of cross-sectional convenience samples
is a common limitation in studies such as this and nothing can be concluded regarding causal
factors. Furthermore, some age groups, such as the kindergarten sample, were small which
may have influenced the findings.

Conclusion

The SABAS, based on ‘components model of addiction’, has proven to be a reliable tool to
assess problematic smartphone use across different age groups. Problematic smartphone use
appears to have specific patterns according to age, with dominance of salience, mood
modification and conflict in childhood, and tolerance, withdrawal symptoms, and relapse in
adulthood. Some age groups appear to be at greater risk for problematic smartphone use, so
prevention should focus on these ages. In addition, targeted prevention can be used to
maximum efficiency depending on the characteristics of the age group using information
concerning the dominant components of problematic smartphone use at specific age levels.
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