
APRS | CC-BY Trends Psychiatry Psychother. 2019;41(4) – 358-368

Trends
in Psychiatry and Psychotherapy Original Article

Resumo

Introdução: Para melhorar a compreensão da interface entre 
dependência de smartphone (DS) e a dependência de Facebook 
(DF), avaliamos a hipótese de que a ocorrência simultânea 
de ambas as dependências corelaciona-se com o número de 
consequências negativas por elas produzidas. Além disso, 
avaliamos se a DS está associada a níveis mais baixos de 
satisfação com o suporte social.
Método: Recrutamos uma amostra de conveniência de 
estudantes de graduação da Universidade Federal de Minas 
Gerais, na faixa de 18 e 35 anos. Todos os sujeitos preencheram 
o questionário avaliando dados sociodemográficos e contendo a 
versão brasileira do Smartphone Addiction Inventory, a Escala 
de Bergen para DF, a Escala de Impulsividade de Barrat 11 
(BIS-11), a Escala de Satisfação com o Suporte Social (SSSS) 
e a Escala Breve de Busca de Sensações (BSSS-8). Após o 
preenchimento do questionário, os entrevistadores realizaram a 
Mini-International Neuropsychiatric Interview.
Resultados: Na análise univariada, a DS associou-se ao 
sexo feminino, pessoas na faixa de idade entre 18 e 25 anos, 
rastreio para DF, transtornos por uso de substâncias, transtorno 
depressivo maior, transtornos de ansiedade, baixos escores 
na SSSS, altos escores na BSSS-8 e altos escores na BIS. O 
grupo rastreado positivamente para DS e DF apresentou maior 
prevalência de transtornos por uso de substâncias, depressão e 
transtornos de ansiedade quando comparado ao grupo rastreado 
apenas para DS.
Conclusão: Na amostra avaliada, a comorbidade de DS e DF 
se correlacionou a níveis mais altos de consequências negativas 
e níveis mais baixos de satisfação com o suporte social. 
Esses resultados sugerem que DS e DF compartilham fatores 
de vulnerabilidade. Estudos adicionais são necessários para 
esclarecer a direção dessas associações.
Descritores: Dependência de smartphone, dependência de 
Facebook, dependência de redes sociais, suporte social, busca 
por sensações, impulsividade.

Abstract

Introduction: To improve the comprehension of the interface 
between smartphone addiction (SA) and Facebook addiction 
(FA), we hypothesize that the occurrence of both technological 
addictions correlate, with higher levels of negative consequences. 
Moreover, we hypothesize that SA is associated with lower levels 
of social support satisfaction.
Methods: We recruited a convenience sample of undergraduate 
students from Universidade Federal de Minas Gerais, with age 
ranging between 18 and 35 years. All subjects completed a self-
fulfilled questionnaire comprising sociodemographic data, the 
Brazilian Smartphone Addiction Inventory (SPAI-BR), the Bergen 
Scale for Facebook Addiction, the Barrat Impulsivity Scale 11 
(BIS-11), the Social Support Satisfaction Scale (SSSS), and the 
Brief Sensation Seeking Scale (BSSS-8). After completing the 
questionnaire, the interviewer conducted a Mini-International 
Neuropsychiatric Interview (MINI).
Results: In the univariate analysis, SA associated with female 
gender, with ages 18 to 25 years, FA, substance abuse disorders, 
major depressive disorder, anxiety disorders, low scores in SSSS, 
high scores in BSSS-8, and high scores in BIS. The group with 
SA and FA presented a higher prevalence of substance abuse 
disorders, depression, and anxiety disorders when compared to 
the group with SA only.
Conclusion: In our sample, co-occurrence of SA and FA correlated 
with higher levels of negative consequences and lower levels of 
social support satisfaction. These results strongly suggest that 
SA and FA share some elements of vulnerability. Further studies 
are warranted to clarify the directions of these associations.
Keywords: Smartphone addiction, Facebook addiction, 
social network addiction, social support, sensation seeking, 
impulsivity.
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Introduction

Smartphone technologies are central for today’s 
wellbeing. They provide portability, real-time connection, 
and a broad range of solutions that have transformed 
their use into an everyday need.1-3 Smartphone users 
are exposed, on average, to 2.5 hours of screen time per 
day, according to a recent study.4 Despite the significant 
benefits that may be provided by smartphones, several 
researchers alert to the potential adverse effects of 
abusing their use.

A growing body of evidence strongly suggests 
that some subjects develop a compulsion related to 
smartphone use that results in adverse outcomes. 
Among those outcomes we find: a decrease in 
academic and work performance; the impairment of 
interpersonal relationships; an increased prevalence 
of traffic accidents; and sleep disorders.5-10 More 
recently, in a study using self-report data assessing 
private, workplace-related smartphone use, and self-
rated productivity, Duke & Montag reported a moderate 
association between smartphone addiction and a self-
reported decrease in productivity due to spending time 
on the smartphone at the workplace.11

In the last decade, several studies reinforced the 
hypothesis that this compulsion may be considered a 
behavioral addiction by assessing profiles of subjects 
at risk to develop a compulsive use of smartphones. 
The factors already associated with addictive behavior 
are grouped in 1) demographics (i.e., accessibility 
to mobile phones, female sex,12-16 age ranging from 
18 to 25 years old,5,17-19 medium and high family 
income6,12,20,21); 2) personality traits (i.e., impulsivity,22-

26 sensation seeking,22-26 low self-directedness,27 low 
willpower,27 high neuroticism,27 low agreeableness,27 
low conscientiousness,27 and extroversion28); and 3) 
comorbidities (i.e., mental disorders29-35 and substance 
abuse disorders17,25,36,37). 

As evidence regarding technological addiction 
grows, nosological classifications recognize some 
patterns of excessive use of technology as pathological. 
Recently, the Diagnostic and Statistical Manual of 
Mental Disorders, 5th edition (DSM-5) included Internet 
gaming disorder in Section III,38 and the International 
Classification of Diseases (ICD) included gaming 
disorder as a specific diagnostic category.8 Despite 
the growing evidence demonstrating the existence of 
compulsive use of smartphones, the inclusion of this 
disorder in an official nosologic classification has not yet 
occurred.39,40 Due to the lack of a consensual definition, 
a clear pattern of symptoms, and a diagnostic category, 
several terms have emerged to describe the pathological 
use of smartphones. Some authors have named this 

behavior as problematic smartphone use,27 smartphone 
use disorder,41 or smartphone addiction (SA).25

The addictive disorder is not related to the 
smartphone itself, but rather to the applications and 
functions provided by it. Some authors formulated 
hypotheses to explain the cognitive mechanisms 
underpinning smartphone use disorder. The dual 
system theory, proposed by Soror et al.,42 suggests 
that a conflict between the reflexive/automatic system 
(e.g., responding to a message when we hear our phone 
ring) and the reflective/control system (monitoring if 
the situation is appropriate, i.e., not answering the 
phone while driving) influences mobile phone use and 
may explain the negative consequences associated with 
their use.43 Another theoretical framework, proposed 
by Billieux et al., associates three pathways to mobile 
phone use.44 The first is the excessive reassurance 
pathway, where subjects present high anxiety, low 
self-esteem experience and a need for reassurance 
that is met with the excessive use of smartphones. 
The second is the impulsive pathway, corresponding 
to low self-control that can result in excessive use 
of the smartphone, accompanied by symptoms of 
addiction, an antisocial pattern of smartphone use 
and/or risky mobile phone use behavior. Third, there 
is the extraversion pathway, i.e., when the addictive 
outcomes are expressed in subjects who have the 
constant need to socialize with others.

Moreover, Elhai et al.45 have proposed that mood 
changes resulting from smartphone use act as positive 
reinforcement in seeking excessive reassurance 
or the unwillingness to miss relevant information, 
corresponding to negative reinforcement in the 
smartphone use habituation process.46

Because the source of the compulsive behavior is not 
the smartphone itself, but rather the Internet content 
accessed through it, it is essential to focus on social 
media applications in order to better understand the 
smartphone abuse behavior. Social networks, especially 
WhatsApp® and Facebook®, are predominantly used 
through smartphones.16,47,48 The accessibility and 
portability of these devices improve access to the 
Internet, favoring the abuse of and dependency on 
social networks. In a study by Montag et al., in a large 
sample assessed for a period of four weeks, WhatsApp® 
accounted for near 20% of all smartphone use.28 In this 
regard, some authors have been studying the overlap of 
SA with social network addiction, in particular Facebook 
addiction (FA).25,37,49-55

The estimated prevalence of FA ranges from 1.6 to 
41.8%56 of users. Facebook dependents tend to have a 
lower self-esteem and lower levels of life satisfaction, 
using Facebook as a way to regulate their emotions57 
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when compared to healthy social network users.58 
Montag et al. reported that extroversion and low 
conscientiousness are associated with social network 
addiction through the smartphone.28

Low social support satisfaction may be one of the 
main factors associated with dependence on social 
networks through smartphones. Lachmann et al.41 
assessed alterations of social support satisfaction in 
individuals with problematic Internet use and problematic 
smartphone use. The authors measured empathy and 
life satisfaction and reported that problematic Internet 
use and problematic smartphone use associated with 
both lower empathy and lower life satisfaction scores. 
The authors reported that, in the sample assessed, the 
subjects used social networks with the goal of achieving 
approval and social support.16,48

To improve the comprehension of the interface 
between SA and FA, we hypothesize that there is a 
correlation between both technological addictions and 
higher levels of negative consequences in subjects 
with both addictions. Moreover, we hypothesize that 
SA also associates with a lower level social support 
satisfaction. To assess these hypotheses, we compared 
the consequences of SA in the social support of subjects 
presenting both SA and FA vs. those presenting SA only, 
using a sample of undergraduate students.

Methods

Participants
We performed a cross-sectional observational study 

that assessed a convenience sample of undergraduate 
students from Universidade Federal de Minas Gerais 
(UFMG). Previously trained interviewers approached 
potential participants at points of student congregation 
in the campus area (i.e., restaurants, libraries, bus 
stops).

We included subjects aged between 18 to 35 years 
who owned a smartphone with Internet access and 
who were able to provide written consent. We excluded 
subjects presenting severe visual and/or hearing 
impairment, or who were unable to provide informed 
consent. Data collection occurred from March 2016 to 
July 2016.

The inclusion and exclusion criteria used in this 
study considered the most prominent risk profile for SA, 
according to previous studies.59-67

Measures
To assess SA likelihood, we used the Brazilian 

version of the Smartphone Addiction Inventory 
(SPAI-BR). The SPAI-BR is an SA screening scale 

comprising 26 dichotomous items validated for use with 
undergraduate students. The cutoff point of 7 positive 
questions presented good reliability and validity in this 
population, as previously determined by our research 
group.68 The Brazilian version69 of the Bergen Scale 
for Facebook Addiction70 was used to assess FA in 
participants. Subjects who scored 4 or 5 in at least 4 
of the items were considered positive for FA. To assess 
comorbid psychiatric disorders, we used the subscales 
of the Brazilian version of the Mini-International 
Neuropsychiatric Interview (MINI),71,72 focusing on 
1) generalized anxiety disorder (GAD); 2) alcohol, 
cannabis, and stimulant use disorders; 3) social phobia; 
and 4) obsessive-compulsive disorder.

To assess social support perception, we used the 
Brazilian version of the Social Support Satisfaction 
Scale (SSSS), which comprises 15 Likert-type questions 
and was developed and validated by Ribeiro to assess 
social support in its four dimensions: 1) satisfaction 
with friends; 2) intimacy; 3) satisfaction with family; 
and 4) social activities. Instrument scores range from 
15 to 75 points, with higher scores indicating increased 
levels of social support.73

The Barrat Impulsivity Scale 11 (BIS-11) was used to 
assess global impulsivity,74 with higher scores indicating 
higher levels of impulsivity. We used the global score 
as a measure of dysfunctional impulsivity, shown in 
previous studies to be suitable for use in the Brazilian 
population.74,75

Finally, we used the Brazilian version of the Brief 
Sensation Seeking Scale (BSSS-8),76,77 to assess 
personality traits related to SA and FA. The BSSS-8 is 
an 8-item Likert-type scale divided in four subscales: 1) 
looking for excitement and adventure; 2) disinhibition; 
3) search for experience; and 4) susceptibility to 
boredom.78 Scores range from 8 to 40, with higher 
scores indicating an increased tendency for sensation 
seeking.

Procedures
After signing the informed consent, the interviewers 

requested subjects to perform a paper-and-pencil 
questionnaire assessing demographic information (i.e., 
biological gender, race, date of birth, marital status, 
and family income), the SPAI-BR, the Bergen Scale, the 
BIS-11, the SSSS, and the BSSS-8. After completion of 
the questionnaires, the interviewers conducted a MINI 
structured interview.

 Statistical analysis
In descriptive analysis, we calculated mean, standard 

deviation (SD), median, quartiles, and range for 
continuous variables; and absolute, relative frequencies, 
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and proportions for categorical variables. We assessed 
data normality using the Kolmogorov-Smirnov test; all the 
continuous variables assessed presented a non-normal 
distribution. Furthermore, we used the chi-square test 
to compare categorical variables and the Mann-Whitney 
test to compare continuous variables. We dichotomized 
the age variable into two groups: 18-25 and 26-35 years 
of age. This dichotomization was adopted in accordance 
to the an equivalent strategy used by some authors who 
reported that subjects between 18 and 25 years of age 
are more prone to develop SA.5,17-19 Monthly household 
income was categorized according to criteria from 
the Brazilian Institute of Geography and Statistics, as 
follows: low (≤ US$ 794), average (US$ 794 to 3,969), 
and high (≥ US$ 3,970). To calculate the odds ratio 
(OR) of the factors associated with positive screening 
for SA, we conducted multiple logistic regression with 
a stepwise backward selection. Variables with p ≤ 0.2 
in the univariate analysis were considered appropriate 
to enter the model. Statistical analyses were considered 
significant when p < 0.05. All analyses were performed 
using the Statistical Package for the Social Sciences 
(SPSS) version 20.

Ethics
The study procedures were carried out according 

to the latest version of the Declaration of Helsinki, 
with the approval of the institutional review board of 
the UFMG. All subjects were informed of the study 
scope and objectives and provided written informed 
consent.

Results

Sample description
At endpoint, 415 students were included in the study, 

with a mean age ± SD of 23.6±3.4 years; 77.3% were 
in the 18-25-year old age group. Women accounted for 
54.5% of the participants, and no statistical difference 
was found between the number of individuals of both 
genders (p = 0.42). The prevalence of SA was 43.85% 
(n = 182), and of FA, 13% (n = 54) (Table 1).

Univariate analysis
In the univariate analysis, the female gender (χ2

1 = 
11.2522, p < 0.001) and age between 18 to 25 years 
(χ2

1 = 5.8389, p = 0.016) were significantly associated 
with a positive screening for SA. We found no statistically 
significant association between SA and marital status 
(χ2

1 = 2.0985, p = 0.147), self-reported race/skin color 
(χ2

1 = 1.742, p = 0.187) or monthly household income 
(χ2

2 = 2.2975, p = 0.317) (Table 2).

Being diagnosed with FA (χ2
1 = 5.0154, p = 0.025), 

substance abuse disorder (χ2
1 = 22.5022, p < 0.001), 

major depressive disorder (χ2
1 = 32.9139, p < 0.001), 

and anxiety disorder (χ2
1 = 68.7723, p < 0.001) was 

strongly correlated with a positive screening for SA in 
the univariate analysis.

Finally, low scores in the SSSS (z = 5.681, p < 0.001), 
high scores in the BSSS-8 (z = -2.331, p < 0.001), and 
high scores in the BIS-11 (z = -5.732, p < 0.001) were 
strongly associated with a positive screening for SA 
(Table 2). Analysis of the variable monthly household 
income was performed considering only 375 individuals, 
because 40 individuals did not answer this question. 
Of the 375 individuals who reported their income, 133 
(35.5%) were dependent on smartphones, and 242 
(64.5%) were not dependent on smartphones. Analysis 
of the variable FA was performed considering a total of 
246 individuals who reported having Facebook, of which 
169 presented SA and the remaining 77 did not.

Multivariate analysis
The multivariate analysis showed a proper fit of the 

model according to the Hosmer-Lemeshow goodness 
of fit test (p = 0.3796). The Nagelkerke coefficient 
of determination explained 34% of the model (R2 = 
0.3412). The results of the multivariate analysis are 
presented in Table 3.

Table 1 - Sociodemographic characteristics of study 
participants

Characteristics n %
Gender

Female 226 54.5
Male 189 45.5

Age in years
18-25 321 77.3
26-35 94 22.7

Marital status
Married 21 5.1
Unmarried 394 94.9

Skin color
White 252 60.7
Non-white 145 35
Unanswered 18 4.3

Household income
< US$ 794 72 17.4
US$ 794 to 3,969 222 53.5
≥ US$ 3,970 81 19.6
Unanswered 40 9.6
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Characteristics of SA subjects with and without 
comorbid FA

Of the 182 individuals positively screened for SA, 
169 (92.86%) reported using Facebook; of these, 54 
(29.7%) tested positive for FA. We further subdivided the 
group of individuals with SA using Facebook® (n = 169) 
into two groups: 1) individuals with FA (n = 54); and 
2) individuals without FA (n = 115). We then compared 
these subgroups according to sociodemographic 
characteristics and psychiatric comorbidities.

The group with concomitant SA and FA presented 
higher prevalences of substance abuse disorders, 
depression, and anxiety disorders when compared to the 
SA only group. The group with concomitant SA and FA 
presented greater impulsivity  and lower social support 
satisfaction  when compared to the SA only group.

We compared the means and the medians of total 
SPAI-BR scores and both parameters were increased in 
the comorbid SA and FA group (Table 4). In Table 5 we 
present correlations between SPAI-BR scores and age, 
the Bergen Scale for Facebook Addiction, BIS-11, SSSS, 
and BSSS.

Regarding SPAI-BR scale scores, all variables 
analyzed showed significant Spearman correlation 
coefficients. The variables age and satisfaction with 
social support showed negative coefficients, i.e., as 
these variables increased, a reduction was observed 
in SPAI-BR scores. The variables Facebook addiction, 
impulsivity and sensation seeking showed positive 
coefficients, i.e., as these variables increased, an 
increase was observed in SPAI-BR scores.

Table 2 - Factors associated with smartphone addiction in the univariate analysis

Characteristic

Smartphone addiction
Negative (n = 233) Positive (n = 182)
n % n % χ2 (df) p

Female gender 110 47.2 116 63.74 11.2522 (1) < 0.001
18-25 years old 170 73 151 83 5.8389 (1) 0.016
Not married 218 93.6 176 96.7 2.0985 (1) 0.147
White race/skin color 148 63.5 104 57.14 1.742 (1) 0.187
Household income

< US$ 794 34 16.4 38 22.6
US$ 794 to 3969 127 61.4 95 56.5 2.2975 (2) 0.317

Facebook addiction 14 18.2 54 32 5.0154 (1) 0.025
Substance use disorders 26 11.2 54 29.7 22.5022 (1) < 0.001
Depression 25 10.7 61 33.5 32.9139 (1) < 0.001
Anxiety disorders 66 28.3 126 69.2 68.7723 (1) < 0.001

 Mean (SD) Median (IQ) Mean (SD) Median (IQ) z p
Satisfaction with social support 55.52 (10.4) 56 (15) 50.24 (11.6) 50 (16) 5.681 < 0.001
Sensation seeking 23.33 (7.5) 24 (11) 26.08 (6.6) 27 (9) -2.331 < 0.001
Impulsivity 58 (9.5) 58 (14) 64.3 (10.5) 63.5 (13) -5.732 < 0.001

df = degrees of freedom; IQ = interquartile range; SD = standard deviation.

Table 3 - Factors associated with smartphone addiction in multivariate analysis

Characteristic OR 95%CI β SE p
Facebook addiction 4.44 2.14-9.21 1.491 1.7 < 0.001
Anxiety disorders 4.12 2.10-8.91 1.401 1.1 < 0.001
Female gender 2.48 1.49-4.14 0.908 0.6 0.001
Substance use disorders 2.48 1.29-4.77 0.908 0.8 0.007
Age between 18-25 years old 1.09 1.01-1.19 0.086 0 0.021
Impulsivity 1.05 1.03-1.08 0.049 0 < 0.001
Low satisfaction with social support 1.03 1.01-1.99 0.03 0 0.016
Constant 0.12 N/A -2.12 0.2 0.164

95%CI = 95% confidence interval for odds ratio; β = beta coefficient; N/A = not applicable; OR = odds ratio; SE = standard error.
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Discussion

In this study, we assessed whether the 
concomitance of SA and FA associated with higher 
levels of adverse consequences, and whether SA was 
additionally associated with a lower level of social 
support satisfaction in a sample of undergraduate 
students. Our results strongly suggest that comorbid 
SA and FA present a more severe profile, characterized 
by higher prevalence of substance abuse disorders, 
depression, and anxiety disorders; lower social support 
satisfaction; and higher impulsivity. Therefore, when 
both technological addictions are present, clinical 
presentation is worse when compared to the isolated 
presence of SA.

Moreover, confirming our second hypothesis, SA 
was associated with lower social support satisfaction, 
especially when SA and FA occurred concomitantly. 
Therefore, we suppose that low social support 
satisfaction is a factor that increases vulnerability to 
dependence on social networks through smartphones.

In our sample, SA was strongly associated with the 
female gender, age between 18 and 25 years, substance 
abuse disorders, anxiety disorders, higher impulsivity, 

and lower social support satisfaction. FA was the variable 
most strongly associated with SA; an overlap between 
both disorders was found in 30% of the cases.

Although our results are compatible with our initial 
hypotheses, they should be regarded in light of some 
limitations. First, we performed a cross-sectional study, 
and therefore causality may not be inferred. Even as we 
found statistically significant differences in social support 
satisfaction and impulsivity between participants with 
comorbid SA and FA vs. SA only, the clinical significance 
of these differences should be regarded with care. 
Finally, dependence on social networks was assessed 
considering only Facebook, and therefore we may 
have excluded subjects with problems related to other 
social networks such as Instagram®, Twitter®, Tinder®, 
WeChat® and WhatsApp®. Despite these shortcomings, 
this study used a large and representative sample of 
undergraduate students.

The positive association found in our study 
between SA and some psychiatric disorders suggest 
the existence of a profile of vulnerability to developing 
SA. Previous studies have also pointed in this 
direction, describing an association between SA and 
the female gender,12-16,25,63,65,79-82 age between 18 and 

Table 4 - Comparison between subjects with smartphone addiction, with and without comorbid Facebook addiction

 

Comorbid Facebook addiction
Negative (n = 115) Positive (n = 54)
n % n % χ2 (df) p

Substance use disorders 32 27.83 19 35.19 22.53 (1) < 0.001
Depression 33 28.7 26 48.15 6.11 (1) 0.013
Anxiety disorders 55 47.82 49 90.74 28.59 (1) < 0.001

 Mean (SD) Median (IQ) Mean (SD) Median (IQ) z p
Satisfaction with social support 52.9 (11.5) 55.0 (15.0) 45.6 (10.1) 45.4 (15.0) 3.1 0.001
Sensation seeking 26.5 (6.2) 27.0 (8.0) 26.1 (7.1) 27.0 (11.0) 0.76 0.777
Impulsivity 63.3 (10.5) 63.0 (10.2) 67.2 (10.2) 66.5 (17.0) 1.67 0.046
SPAI-BR score 12.63 (3.3) 12 (3) 15.87 (4.43) 16 (4) -3.11 0.001

df = degrees of freedom; IQ = interquartile range; SD = standard deviation; SPAI-BR = Brazilian version of the Smartphone Addiction Inventory.

Table 5 - Correlations between continuous variables

 SPAI-BR Age Bergen BIS-11 SSSS BSSS
SPAI-BR 1.000
Age -0.136* 1.000
Bergen 0.430* -0.052 1.000
BIS-11 0.360* -0.022 0.170* 1.000
SSSS -0.261* -0.022 -0.377* -0.180* 1.000
BSSS 0.220* -0.272* 0.008 0.241 -0.064 1.000

Bergen = Bergen Scale for Facebook Addiction; BIS-11 = Barrat Impulsivity Scale 11; BSSS = Brief Sensation Seeking Scale; SPAI-BR = Brazilian version of the 
Smartphone Addiction Inventory; SSSS = Social Support Satisfaction Scale.
* Spearman’s coefficient (Rho) significant at p < 0.05.
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25 years,16-19,24,83,84 psychoactive substance abuse 
disorders,17,25,36,37 anxiety disorders,25,32-34,85,86 and high 
impulsivity.22-26 Smartphone abuse in individuals with 
these vulnerabilities could represent a way to cope 
with everyday stress.

In our study, subjects dependent on Facebook 
and smartphones concomitantly presented higher 
impulsivity and lower social support satisfaction. 
We can suppose that low impulse control induces 
reward searching behavior, such as the ritual of 
regularly checking Facebook through smartphones for 
hedonistic purposes. This hypothesis is compatible to 
Billieux’s model of impulsive pathway for problematic 
smartphone use.87 The authors of that model propose 
that one of the pathways that lead to problematic 
smartphone use is driven by poor impulse control, 
resulting in uncontrollable urges and excessive use. 
In parallel, decreased social support satisfaction can 
favor Facebook abuse as a form of searching for social 
peers, social reinforcement and reassurance, which 
agrees with the excessive reassurance pathway, 
also present in Billieux’s model.87 According to this 
pathway, what leads to problematic smartphone use 
is the necessity to maintain relationships and obtain 
reassurance from others.

Lachmann et al.,41 associated problematic smartphone 
use with low empathy and low life satisfaction in samples 
from China and Germany. Those authors concluded that 
individuals who are more susceptible to stress in social 
interactions tend to develop more severe problematic 
smartphone use – this stress in social interactions is also 
a shared vulnerability factor for drug addiction. Finally, 
Brand & Wegmann88 described a higher level of social 
loneliness and lower level of perceived social support 
in individuals with Internet-communication disorder, a 
term they coined to describe a diminished control over 
the use of online communication applications, such 
as Facebook®, WhatsApp® and Twitter®. Therefore, 
impulsivity and low satisfaction with social support may 
favor reward-seeking behavior through positive and 
negative reinforcements that encourage the compulsive 
use of Facebook through the smartphone. Accessibility, 
portability and social acceptance of smartphone use 
almost everywhere endorse the unlimited use of 
Facebook and hamper the implementation of usage 
control strategies, increasing the chance of SA in 
vulnerable individuals.

In a systematic review on FA, Ryan et al. identified that 
escaping from problems/concerns and procrastination 
may be other motivations for the abuse of Facebook, 
which would also lead to a ritual of regularly checking 
the network aiming to cope with negative mood states, 
and thus triggering a predisposition to develop user 

dependency.47 Sherman et al., in a recent paper, 
reported that adolescents showed greater activity in 
brain regions associated with reward processing while 
viewing pictures that had received a large number of 
“likes” on Instagram®.89 These findings suggest that 
the reinforcing strategies of Facebook may result in 
excessive use or abuse. This behavior is problematic 
when individuals become eager to receive more likes, 
ignoring negative consequences in daily life, e.g., 
decreased productivity in the workplace or academia.47 
Therefore, the use of Facebook through smartphones 
by vulnerable individuals can become compulsive, 
paralleling behaviors observed in association with 
chemical and other behavioral addictions (i.e., 
gambling, sex).

The concepts of SA and Internet addiction may also 
be difficult to distinguish, as the main reason for using 
the smartphone is to access the Internet. However, 
in 2013, Kwon et al. demonstrated an overlap of 
approximately 18% of the variance in both constructs 
(correlation of r = 0.42).90 Moreover, in 2016, Montag 
et al. demonstrated an overlap of 24% of the variance 
in SA and Internet addiction (correlation of r = 0.49).46 
These data suggest that while smartphone and Internet 
addiction are related, there are significant differences 
between both constructs.

Internet addiction and other forms of digital addictions 
are more prevalent in the male gender, while SA is more 
frequently observed in females46; such differences may 
be related to the messenger/communication services 
that are exclusive to smartphones, such as WhatsApp®.46 
Individuals with Internet addiction are more dependent 
on electronic games, while smartphone addicts are 
more addicted to social networks.50,51,91-93 Smartphone 
users can access Internet content virtually anywhere 
and anytime, which is not possible when other Internet-
accessing devices are used. Therefore, the differences 
between SA and Internet addiction may reflect the 
specificities of the purpose, content, accessibility and 
functions of the technological device employed.

Brand’s Interaction of Person-Affect-Cognition-
Execution (I-PACE) model94 also seeks to identify 
characteristics that differentiate between specific types 
of Internet use disorders and predispose different 
individuals to become dependent on different types of 
Internet content (e.g., gaming, gambling, pornography, 
buying, and social networking). The P component 
of the model refers to predisposition variables that 
lead to different types of Internet addiction, such as 
genetic profiles, childhood adversities, psychiatric 
comorbidities and dysfunctional personality traits. The 
A and C components of the model refer to affective and 
cognitive responses to external or internal stimuli, such 
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as perceived stress resulting from personal conflicts or 
abnormal mood, and addiction-related cues. Finally, the 
E component of the model refers to reduced executive 
functions, low inhibitory control and disadvantageous 
decision-making related to the use of specific 
applications/sites, which correlates to neurofunctional 
alterations in imaging tests. Considering this model, 
different individual characteristics could predispose to 
the development of dependence on specific types of 
Internet content through smartphones.

Regarding the contents accessed through 
smartphones that can lead to dependence on the 
device, we can transpose Davis’s model95 of Internet 
addiction to SA. The model presents two subtypes of 
Internet addiction: 1) general internet addiction; and 
2) specific internet addiction. There would be a subtype 
of “general SA,” which would reflect an unreasonable 
and misguided use of the device, as if the user had to 
“randomly touch the device.” The other subtype would 
be the “specific SA,” in which the user would display 
usage-oriented behavior for specific activities accessed 
through the smartphone, like games, social networks, 
videos, and more. Users with general SA would have 
a dependence on the device itself, while users with 
specific SA would be dependent on specific activities 
that could also be performed using other means, such 
as computers.

Several studies have reported that the type of 
content most frequently accessed by smartphone 
dependents is social networks.16,25,37,49-53 The association 
between SA and dependence on social networks 
can be explained by a few reasons. Smartphones’ 
portability and accessibility favor excessive and quick 
access to social networks.16,52,96,97 As a result, when 
compared to computer-based social network access, 
smartphones could be associated with an increased risk 
for addiction,98,99 such as drugs with shorter half-lives 
and faster peak-plasma concentrations. By analogy 
with drug addiction, “likes” and comments on social 
networks may produce the release of phasic dopamine 
pulses in the nucleus accumbens, generating positive 
reinforcement of short duration, possibly favoring more 
frequent use and addictive behavior.98-102 This ability of 
social networks to activate the reward system quickly 
and frequently may also explain the greater severity of 
SA when associated with FA.

Facebook offers the user the possibility to like and 
receive likes on photos and updates from other users, 
which is a form of social reinforcement by peers.103 
Meshi et al. tested this hypothesis in an experimental 
setting and studied the neural correlation of likes 
using functional magnetic resonance imaging (MRI). 
The authors observed an increase in neural activity of 

the nucleus accumbens caused by positive judgments 
of the individuals themselves. Also, this increase was 
greater than that caused by the viewing of positive 
judgment to others. The authors also reported a 
positive correlation between excessive Facebook 
use and the neural effect of social reinforcement on 
MRI.104 The nucleus accumbens is considered the 
reward center of the brain,104 which may lead to 
the conclusion that Facebook users perceive likes 
as a reinforcing stimulus. Montag et al.103 reported 
that students who regularly checked Facebook more 
frequently had lower volumes of nucleus accumbens. 
Moreover, the reduction of nucleus accumbens volume 
was less associated with total time of Facebook use 
than with the amount of regular checking. The authors 
concluded that frequent Facebook checking through 
smartphones is a reward-seeking behavior, and 
that reward-seeking behaviors may be a risk factor 
for developing dependence on Facebook through 
the smartphone, considering that the device favors 
regular checking of social networks.

Conclusions

In our sample, the co-occurrence of SA and FA 
correlated with higher levels of negative consequences 
and lower levels of social support satisfaction. These 
results strongly suggest that SA and FA share some 
elements of vulnerability. Further studies are warranted 
to clarify the directions of the associations identified.
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