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Background: Depression and anxiety disorders are a significant and growing health problem that has a significant impact on 
psychosocial functioning and quality of life. The onset and severity of mental health problems have been related to various biological, 
psychosocial, and behavioral variables.
Purpose: The purpose of this study was to explore the association among the severity of depression and anxiety, problematic 
information and communications technology (ICT) use, and some related personal factors with health behavior among adults. It also 
analyzes the moderating role of personal factors in the relationship between the problematic use of ICT and anxiety and depression.
Patients and Methods: Descriptive, bivariate, multivariate and moderation analyzes of data from 391 participants of 35–74 years 
old in primary health care centers located in Aragón (Spain) were performed between July 2021 and July 2022. The primary outcome 
was the severity of depressive and anxious symptoms as continuous variable.
Results: Low sense of coherence (β = −0.058; p = 0.043), low self-esteem (β = −0.171; p=0.002), and low self-efficacy (β = −0.122;  
p= 0.001), are predictors of having more severe depressive symptoms. Furthermore, low self-esteem (β = −0.120; p= 0.012), low self- 
efficacy (β = −0.092; p=0.004), and high problematic use of ICT (β = 0.169; p = 0.001), are predictors of having more severe anxiety 
symptoms. Moderation analyzes were significant in the effect of self-efficacy (b = −0.040, p=0.001) and resilience (b = −0.024, 
p=0.033) on the relationship between problematic ICT use and anxiety.
Conclusion: The problematic use of ICT and personal factors are related to depressive and anxiety symptoms. The interrelationship 
between problematic ICT use, personal factors, and depression needs to be further explored.
Keywords: depression, anxiety, problematic information and communication technologies use, technology addiction, personal health 
factors

Introduction
Affective disorders are a significant and growing health problem with significant morbidity worldwide.1 Currently, 
affective disorders have a significant impact on the quality of life of 246 million people with major depressive disorders 
and 374 million people with anxiety disorders worldwide.2 These disorders are more prevalent in women than in men; for 
instance, depression affects 5.1% of women vs 3.6% of men, and anxiety affects 4.6% of women vs 2.6% of men.3

These syndromes are characterized by a clinically significant alteration in the cognition, emotional regulation, or 
behavior of an individual.4 Moreover, they are the result of complex interactions between social, psychological, and 
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biological factors and are generally associated with significant distress or impairment in personal, family, social, 
educational, occupational, or other important areas of functioning.5 The onset and severity of mental health problems 
such as depression or anxiety have been related to the addiction or problematic use of new technologies.6–8 The advent of 
information and communications technology (ICT) has led to numerous positive changes in all facets of human life 
(business, education, and health).9 However, its excessive use may lead to addictive behavior forming a global 
phenomenon of increasing magnitude.10 Despite being a behavioral addiction, excessive internet use has not been 
recognized as a disorder by the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) or the International 
Classification of Diseases (ICD-11).11 However, internet gambling and internet gaming disorders are found in the 
behavioral addictive disorders of the DSM-5-TR,12 and in the ICD-11.13 Nowadays in Spain, 3.5% of the population 
between 15–64 years old presents a compulsive use of the Internet, and 2.5% between 35–44 years old.14

According to the World Health Organization people who make excessive use of the Internet have high comorbidity with 
many mental health disorders (depression, anxiety).10 Current evidence shows a strong correlation between the problematic 
use of information and communications technology and mental health,15 quality of life,16 and stress level.17 More 
specifically, a recent study carried out on students from Bangladesh exposes how addiction to smartphones, social networks, 
depression and anxiety are risk factors for Internet addiction.18 Also, a recent study highlighted the relationship between 
anxiety and problematic Internet use, reporting seven types of anxiety caused by excessive Internet use (Internet 
terminology anxiety, Internet time delay anxiety, General Internet failure anxiety, Usage anxiety, Experience anxiety, 
Environment and attraction anxiety, and Net Search anxiety).19 Depression has been reported to be associated with Internet 
addiction in a 12-month follow-up cohort in a Chinese student population.20 In this study, baseline IA status significantly 
predicted probable incident of mild or major depression (CESD ≥16) (aOR = 1.57, 95% CI = 1.18, 2.09) at follow-up.20

Furthermore, some personal factors are connected to the abuse of excessive use of technologies and are related to mental 
health.21 Some of these factors are resilience,22 self-efficacy,23 sense of coherence,24 self-esteem,25 and personality 
characteristics.26 First, resilience represents a positive adaptation to circumstances of significant adversity, such as misfortunes 
and adverse life events.22 Low resilience has been associated with high levels of depression, hopelessness, anxiety, and 
mortality.27,28 High resilience has been shown to be an effective way to reduce addictive behavior on the Internet.29,30 Second, 
self-efficacy is represented as a feeling of confidence in one’s abilities to handle certain stressors in life.23 Self-efficacy plays 
an important role in the quality of life of people with depression. Increased self-efficacy beliefs have also been linked with 
more effective emotion regulation and psychosocial functioning.31,32 A previous study also found a negative correlation 
between self-control and internet addiction.33,34 Third, the sense of coherence is defined as values the personal disposition 
toward the values of vital experiences.24 Some evidence provides a positive relationship of a greater sense of coherence with 
the decrease in depressive and anxiety symptoms.35 In a study conducted on young people with a lower level of sense of 
coherence showed the highest intensity of the problematic use of internet, while those with the highest level of the sense of 
coherence achieved the lowest results in the problematic use of internet.36 Fourth, self-esteem is defined as feelings toward 
oneself, which can be positive or negative, and is built through an evaluation of one’s own characteristics.25 Adults who have 
high global self-esteem are more likely to have greater physical, mental, occupational, and social well-being. Low self-esteem 
is related, for example, to emotional problems, substance abuse, eating disorders, and behavioral addictions such as ICT.37,38 

Finally, among the personality characteristics that affect mental health and addictions are introversion, low conscientiousness, 
neuroticism, low agreeableness, and low openness.26 People who scored much higher in neuroticism and lower in extraversion 
and conscientiousness had greater anxiety and depression symptoms.39 Addictions to new technologies are related to adults 
with the personality traits of neuroticism, openness, and low conscientiousness.21,40 These personal factors are framed around 
Antonovsky’s Salutogenic approach.41 This theory focuses on its objective to improve the capacity of the participants mental 
health and well-being by increasing their awareness, confidence, and ability to use their personal factors related to health 
behavior.42

Currently, there is little scientific evidence available that allows us to know patterns of personal factors and problematic use 
of ICT and how they affect the severity of depression and anxiety among adults. This type of research in the young population 
has been centralized, being a scarcely investigated issue in adults. We cannot forget that approximately 85% of the European 
population older than 35 makes daily use of information and communication technologies,43 and thereby their potential risk of 
excessive and addictive use of them. Knowing the psychosocial and psychobiological risk factors that predispose people to 
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this problematic use of ICTs should be the key to preventive identification and early care measures among people at risk and 
their families. Considering the previous associations between problematic ICT use and mental health, this study aims to 
analyze the association among the severity of depression and anxiety, problematic ICT use, and some related personal factors 
with health behavior (resilience self-efficacy, sense of coherence, self-esteem, personality characteristics). It also aims to 
analyze the moderating role of personal factors in the relationship between the problematic use of ICT and anxiety and 
depression. This effect of personal factors has been demonstrated in studies with the adolescent population and young adults, 
in which they show how self-efficacy and resilience influence the problematic use of smartphones and anxiety in university 
students.44,45 Therefore, our secondary hypothesis is that the relationship between the problematic use of ICT and anxiety and 
depression will change according to the value of the different moderators, such as self-efficacy, resilience, personality traits, 
sense of coherence, and self-esteem.

Materials and Methods
Study Design
This research project was a cross-sectional study conducted between July 2021 and July 2022 in primary health care 
centers located in Aragón, in northern Spain. This study was registered with the ISRCTN Registry before commencement 
(ISRCTN12820058).

Sample Size
The sample size was computed using the formula46 for the population estimation of the most prevalent affective disorders 
in primary care (anxiety and depression). To calculate the sample size, we used the data obtained in Santomauro et al 
study.2 We used the prevalence of the most frequent affective disorders and addictions in primary care (anxiety, 
depression) as the main variable, being 3.1% of major depression and 4.8% of anxiety disorders. Accepting a risk of 
0.05 and a margin of error 3% units, the total sample size required was 290, with consideration of having a possible 30% 
withdrawal rate (Supplementary A).

Recruitment and Participants
The inclusion criteria were participants of 35–74 years old who understood written and spoken Spanish and provided 
consent to participate in the study voluntarily. Based on national clinical data from primary health care, the decade 
between 30 and 40 years of age is the most common stage of depression and anxiety. These problems are more common 
in women than in males at this age (depression: 4.2% vs 2.0%; anxiety: 10% vs 5.7%, respectively).47 Furthermore, at 
this age, these affective illnesses have a significant impact on people who are often at the age of full job, economic, and 
family activities.48 The prevalence of these illnesses increases with age, with a minor decrease after the age of 75 years, 
and the pattern of higher prevalence in women than in males remains (depression: 12.2% vs 4.8%; anxiety: 11.3% vs 
5.0%, respectively).47

Exclusion criteria were (A) suffering from a terminal illness (B) being institutionalized at the time of the appointment, 
(C) difficulty to participate due to cognitive dysfunction, dementia, or any serious disease that may seriously interfere 
with the patient’s participation in the study. Potential participants were selected by random sampling following 
stratification criteria from the lists of PHC centers to which they were assigned. In Spain, the entire population is 
assigned to a health center in the area where they reside, and around 85% of the population opts for public primary health 
care over private health.49 Potential participants were recruited by stratified selection using age, sex, and proportion of 
rural/urban with respect to the National Institute of Statistics data from the census of Aragon 2021. This stratification was 
conducted with the intention of providing the greatest variability to the sample and reaching a maximum representa
tiveness for the population. The study was conducted at PHC centers, in one rural area and in one urban area. The rural 
center sampled was in towns with a population less than 2000 inhabitants. These potential participants were contacted by 
letter or telephone, and those interested in participating made an appointment at their usual health center to fill out the 
questionnaires. At the end of the study, 400 patients from primary health care centers were recruited for the study, 
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comfortably exceeding the sample size requirement. The study adhered to the Strengthening the Reporting of 
Observational studies in Epidemiology (STROBE) guidelines (Supplementary B).

Outcomes and Measures
Sociodemographic data: we collected information on gender (woman, man), age, municipality classification (urban, 
rural), marital status (without a partner: single, separated, divorced, widower or widow; and with a partner: married or 
living with a partner), education (none or primary and secondary or tertiary), occupation (working: active and not 
working: unemployment, homemaker, unpaid work, student, pensioner, sick leave, temporary job disability, permanent 
job disability, and other situations) through an ad hoc questionnaire.

The primary outcome was the severity of depressive and anxious symptoms as continuous variables.
The severity of depression was measured using the Patient Health Questionnaire-9 (PHQ-9, Spanish version).50 This 

scale measures the degree of depression in the past two weeks. The severity levels included no depression (0–4), mild 
depression (5–9), moderate depression (10–14), moderately severe depression (15–19), and severe depression (20–27). 
The validated Spanish version has a Cronbach’s alpha value (α) of 0.80.51 The internal consistency of PHQ-9 in our 
sample was 0.83.

Anxious symptoms were measured using the Generalized Anxiety Disorder-7 (GAD-7, Spanish version).52 It consists 
of seven multiple-choice questions, with each response being graded on a scale ranging from 0 to 3. Each item describes 
one of the typical symptoms of generalized anxiety disorders over the last two weeks. The severity levels included no 
anxiety (0–4), mild anxiety (5–9), moderate anxiety (10–14), and severe anxiety (15–21) in the original study. The 
validated Spanish version has a Cronbach’s alpha value (α) of 0.93.53 GAD-7 had good internal consistency (Cronbach’s 
alpha = 0.84).

Secondary outcomes were problematic information and communications technologies use, and some related personal 
factors with health behavior (resilience self-efficacy, sense of coherence, self-esteem, personality characteristics).

Problems related to the use of the Internet, mobile phones, video games, instant messaging, and social networks were 
measured using the MULTICAGE-ICT Questionnaire.16 Composed of 20 total items distributed in five scales (Internet; 
Mobile Phone; Video Games; Instant Messaging; Social Networks). In each scale, it addresses item 1, the estimation of 
excess in temporary dedication; item 2, estimation of significant others; item 3, difficulty not performing the behavior; 
and item 4, difficulties in voluntarily interrupting the behavior. Higher scores indicate higher use/abuse of information 
and communications technologies. The validated Spanish version has a Cronbach’s alpha value (α) of 0.93.16 The internal 
consistency of the in our sample was good (α =0.85).

Self-efficacy was assessed using the General Self-Efficacy Scale-12 (GSES-12, Spanish version).23 This scale 
evaluates perceived global self-efficacy as a feeling of confidence in one’s abilities to adequately handle certain stressors 
in life. The final score on the questionnaire was the sum of the responses obtained on each item (range 12–60), and the 
highest scores indicated the highest level of self-efficacy. The validated Spanish version has a Cronbach’s alpha value (α) 
of 0.69.54 The internal consistency of the in our sample was acceptable (α =0.75).

Resilience was measured using the Connor-Davidson Resilience Scale (CD-RISC-10, Spanish version).22 This scale 
evaluates resilience as a positive adaptation to circumstances of significant adversity, such as misfortunes and tragic 
situations in life. The final score on the questionnaire was the sum of the responses obtained for each item (range 0–40), 
and the highest scores indicated the highest level of resilience. The validated Spanish version has a Cronbach’s alpha 
value (α) of 0.85.55 The internal consistency of the in our sample was 0.86.

Personality characteristics were assessed using the Big Five Inventory-10 (BFI-10, Spanish version).56 The ques
tionnaire measures the five factors of personality from the five factors model (each factor entails two items). Extraversion 
(Extraverts engage actively with others to earn friendship, admiration, power, status, excitement, and romance; Introverts 
conserve their energy and do not work as hard to earn these social rewards). Agreeableness (High scores have a great 
deal of empathy and tend to get pleasure out of serving and taking care of others; low scorers are often described as 
hostile, competitive, and antagonist). Conscientiousness (High scorers are organized and determined; low scorers are 
impulsive and easily side-tracked). Neuroticism (High scorers are more likely to react to a situation with fear, anger, 
sadness, and the like. Low scorers are more likely to brush off their misfortune and move on). Openness (High scorers 
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tend to be creative, adventurous, and intellectual; low scorers tend to be practical, conventional, and focused on concrete 
information). The validated Spanish version has a Cronbach’s alpha value (α) of 0.78.26 The internal consistency of the in 
our sample was acceptable (α =0.72).

The sense of coherence was measured using the Sense of coherence scale (SOC-13, Spanish version).24 This scale 
evaluates the sense of coherence as values the personal disposition toward the value of vital experiences. It also measures 
understandability, manageability and meaning. Higher scores (after flipping the flipped items) (range 13–91) indicate 
a greater sense of coherence. The validated Spanish version has a Cronbach’s alpha value (α) of 0.83.57 The internal 
consistency of the in our sample was acceptable (α =0.75).

Self-esteem was measured using the Rosenberg Self-Esteem scale (RSES, Spanish version).25 Self-esteem is defined 
as feelings toward oneself, which can be positive or negative, and is built through an evaluation of one’s own 
characteristics. Scores below 25 points are treated as significant low self-esteem issues. The validated Spanish version 
has a Cronbach’s alpha value (α) of 0.85.58 The internal consistency of the in our sample was acceptable (α = 0.79).

Statistical Analysis
The normal distribution of the results was verified using the Kolmogorov–Smirnov test. A descriptive analysis 
(frequencies (n) and percentages (%) for categorical variables; mean (M) and standard deviation (SD) for continuous 
variables) was performed to determine the characteristics of the sample. Second, to analyze the associations between the 
anxiety score (GAD-7) and depression (PHQ-9) and all variables, correlations were performed using the Pearson 
correlation coefficient (Pearson’s r for the relationship between two continuous variables and Pearson’s Point-Biserial 
Correlation rpb for the relationship between a continuous variable and a dichotomous variable).59 Third, multicollinearity 
(VIF and tolerance values) were tested, and multiple linear regression was performed using a stepwise method to obtain 
a better fit result to the statistical analysis.60 This stepwise regression simply repeats the multiple regression, each time 
removing the least correlated variable. All of the covariates (socio-demographic, problematic ICT use, and some related 
personal factors with health behavior variables) were introduced in the regression models, to control for the influence of 
the various independent variables.61 The sociodemographic variables were categorized into two categories to be included 
in the multiple regression.

Finally, several hierarchical multiple regressions analyzes were conducted to test whether depression and anxiety are 
associated with the problematic use of ICT and personal factors, and more specifically whether personal factors (CD- 
RISC-10, BFI-10, GSES-12, SOC-13, RSES) moderate the relationship between the problematic use of ICT 
(MULTICAGE-ICT) and depression (PHQ-9) and anxiety (GAD-7). In the first steps, two variables were included as: 
problematic use of ICT and one of the personal factors. If they accounted for a significant amount of variance in PHQ-9 
or GAD-7, an interaction term between them was created. Next, the interaction term between them was added to the 
regression model; if it accounted for a significant proportion of PHQ-9 or GAD-7, we examined the interaction plot to 
establish the direction of the relationship.

Moderation analyzes were performed using Hayes’s PROCESS macro (v. 4.2)62 for the IBM SPSS Statistics software 
(version 25.0).63 Bootstrap resampling (10.000 samples) was used to estimate 95% confidence intervals. Given that hetero
scedasticity is common in cross-sectional data, all analyzes included a correction for heteroscedasticity (HC0).64 The Johnson- 
Neyman technique was used to compute the range of significance and simple slopes for the interaction analyzes.62 We reported 
unstandardized regression coefficients; all analyzes were two-tailed and used conventional significance thresholds (α = 0.05). 
All analyzes were performed using IBM SPSS Statistics software (version 25.0).63 Additionally, to visualize the moderating 
associations, simple regression slopes at three levels (mean minus one standard deviation, mean, and mean plus one standard 
deviation) were illustrated as moderator variables (personal factors), with the predictor (problematic ICT use) as the 
independent variable and depressive and anxious symptoms as dependent variables (Figure 1).

Results
A total of 400 participants were included. Due to the lack of data from the self-administered questionnaires, 9 participants were 
removed from the final analysis. Of the 391 participants, 228 were females (58.31%) and 163 were males (41.69%), and the 
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mean age of all participants was 54.57±10.72 years (range 35–74). All sociodemographic and personal factors characterization 
of the sample are described in Table 1.

Bivariate Correlations of Depressive and Anxious Symptoms, Sociodemographic, 
Problematic Use of ICT, and Personal Factors
Table 1 also shows the results of the bivariate analysis of depressive and anxious symptoms, sociodemographic variables, 
problematic use of ICT, and personal factors.

Table 1 shows the results of the bivariate analysis of depressive and anxious symptomatology, sociodemographic 
variables, problematic use of ICT, and personal factors. The relationship between gender and the level of depression 
(0.174; p=0.001), and anxiety (0.163; p=0.007) was significant. Furthermore, our data revealed a significant relationship 
between the level of PHQ-9 and marital status (0.151; p=0.003), and occupation (0.163; p=0.001). A negative association 
between the problematic use of ICT and GAD-7 was found (0.168; p=0.001). No relationship was found between PHQ-9 
and MULTICAGE-ICT variables.

The relationship between the level of depression and different personal factors was significant: self-efficacy (−0.282, 
p < 0.001), resilience (−0.212, p < 0.001), neuroticism (−0.272, p < 0.001), sense of coherence (−0.233, p < 0.001), and 
self-esteem (−0.306, p < 0.001). Additionally, Table 1 shows a significant relationship between the level of anxiety and 
personal factors such as self-efficacy (−0.227, p < 0.001), resilience (−0.150, p = 0.003), neuroticism (−0.356, p < 0.001), 
sense of coherence (−0.119, p < 0.001), self-esteem (−0.235, p < 0.001).

Figure 1 Proposed model depicted conceptually (A) and statistically (B). 
Abbreviations: B, unstandardized regression coefficient; M, moderator variable; X, independent variable; XM, interaction between independent and moderator variable; Y, 
dependent variable.
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Regression Model of Depressive and Anxious Symptoms, Problematic Use of ICT, and 
Personal Factors
Multiple regression analysis was conducted to test whether depression and anxiety are associated with the problematic 
use of ICT and personal factors. Regarding the multivariate analysis, once the stepwise regression eliminated the weakest 
correlated variables, the remaining variables are shown in Table 2 and Table 3. Excluded variables from the multivariate 
analysis model of the PHQ-9 and GAD-7 scores can be viewed in the Supplementary C.

Low sense of coherence (β = - 0.058; p = 0.043), low self-esteem (β = −0.171; p=0.002), low self-efficacy (β =  
−0.122; p= 0.001), and low neuroticism (β = −0.394; p< 0.001), are predictors of having more severe depressive symp
toms. This model explains 17% of the overall variance [R2 adjusted = 0.169, F (1382) = 20.667, p< 0.001].

Table 1 Descriptive and Bivariate Analysis of Depressive and Anxious Symptoms, Sociodemographic 
Characteristics, Problematic Use of ICT, and Personal Factors of the Sample

Variables Total Sample 
(n=391)

Correlation Coefficient 
with PHQ-9

Correlation Coefficient 
with GAD-7

Gendera

Woman, n (%) 228 (58.31) 0.174** 0.136**
Man, n (%) 163 (41.69)

Age, years, M (SD) 54.57 (10.72) 0.014 −0.053

Municipality classificationb

Urban, n (%) 246 (62.92) −0.056 0.040

Rural, n (%) 145 (37.08)
Marital statusc

With a partner, n (%) 298 (76.21) −0.151** −0.061

Without a partner, n (%) 93 (23.79)
Occupationd

Working, n (%) 243 (62.15) −0.163** −0.040

Not working, n (%) 148 (37.85)
Educatione

None or primary, n (%) 99 (25.32) −0.044 −0.007
Secondary or tertiary, n (%) 292 (74.68)

MULTICAGE-ICT

Total score, M (SD) 2.97 (3.49) 0.030 0.168**
Internet, M (SD) 0.82 (1.10) 0.025 0.122*

Mobile phone, M (SD) 0.96 (1.06) 0.011 0.121*

Videogames, M (SD) 0.20 (0.59) 0.065 0.100*
Instant messaging, M (SD) 0.55 (0.94) 0.001 0.148**

Social networks, M (SD) 0.44 (0.86) 0.029 0.144**

GSES-12, M (SD) 45.42 (5.90) −0.282*** −0.227***

CD-RISC-10, M (SD) 27.76 (6.81) −0.212*** −0.150**

BFI-10 extraversion, M (SD) 6 (2) 0.044 −0.024
BFI-10 agreeableness, M (SD) 5 (2) 0.089 0.100*

BFI-10 conscientiousness, M (SD) 4 (2) 0.039 0.037
BFI-10 neuroticism, M (SD) 6 (2) −0.272*** −0.356***

BFI-10 openness, M (SD) 5 (2) 0.105* 0.058

SOC-13, M (SD) 57.04 (6.74) −0.233*** −0.119*
RSES, M (SD) 33.81 (3.94) −0.306*** −0.235***

Notes: Significant differences *p<0.05, **p<0.01, ***p<0.001; a1 = Woman, 0 = Man; b1 = Urban, 0 = Rural; c1= With a partner, 0= 
Without a partner; d1 = working, 0 = not working; e1 = Secondary or tertiary, 0 = None or primary. 
Abbreviations: BFI-10, big five personality inventory; CD-RISC-10, Connor-Davidson resilience scale; GAD-7, generalized anxiety 
disorder; GSES-12, general self-efficacy scale; ICT, information and communications technologies; M, mean; MULTICAGE-ICT, 
MULTICAGE-ICT questionnaire; N, frequencies; %, percentages; PHQ-9, patient health questionnaire; RSES, Rosenberg self-esteem 
scale; SD, standard deviation; SOC-13, sense of coherence questionnaire.
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Furthermore, low self-esteem (β = −0.120; p= 0.012), low self-efficacy (β = −0.092; p=0.004), low neuroticism (β =  
−0.553; p< 0.001), and high problematic use of ICT (β = 0.169; p = 0.001), are predictors of having more severe anxious 
symptoms. This model explains 19% of the overall variance [R2 adjusted = 0.189, F (1383) = 23.586, p< 0.001].

Moderation Roles of Personal Factors Between Problematic Use of ICT and 
Depression or Anxiety
Several hierarchical multiple regressions analyzes were conducted to test whether personal factors (resilience (CD-RISC 
-10), personality (BFI-10), self-efficacy (GSES-12), sense of coherence (SOC), self-esteem (RSES)) moderate the 
relationship between the problematic use of ICT (MULTICAGE-ICT) and depression (PHQ-9) and anxiety (GAD-7). 
In each model, MULTICAGE-ICT and one of the significant personal factors from the bivariate analysis were included. 
Next, as all the models were significant, the interaction term between them was created and added to the regression 
model. Regarding depressive symptomatology, only the interaction between self-efficacy and problematic use of ICT, 
was significant [ΔR2 = 0.009, ΔF (1, 387) = 3.887, p =0.049], as shown in Table 4. However, the effect only showed 
a tendency b = -0.022, t (387) = -1.860, p = 0.063.

For anxious symptomatology, the interaction between self-efficacy and problematic use of ICT [ΔR2 = 0.034, ΔF (1, 
387) = 14.744, p < 0.001], and resilience and problematic use of ICT were significant [ΔR2 = 0.015, ΔF (1, 387) = 6.425, 
p = 0.012]. The effect of the interaction was significant for both models, (self-efficacy; b = −0.040, p=0.001) and 
(resilience; b = −0.024, p=0.033) (Table 5).

Table 2 Regression Model of the PHQ-9 Scores with MULTICAGE-ICT and Personal Factors as Predictors

Model Unstandardized 
Coefficients

Standardized Coefficients t-value p-value 95% CI for b Collinearity 
Statistics

b SE β Tolerance VIF

(Constant) 19.921 2.115 9.417 <0.001 [15.762, 24.080]
RSES −0.171 0.056 −0.165 −3.078 0.002 [−0.905, −0.453] 0.752 1.331

GSES-12 −0.122 0.035 −0.175 −3.503 0.001 [−0.190, −0.053] 0.858 1.166

BFI-10 neuroticism −0.394 0.093 −0.201 −4.233 <0.001 [−0.576, −0.211] 0.949 1.053
SOC-13 −0.058 0.031 −0.095 −1.868 0.043 [−0.119, −0.003] 0.826 1.211

Note: Significant differences (p≤0.05) are highlighted in bold font; Dependent variable: patient health questionnaire. 
Abbreviations: B, unstandardized regression coefficient; β, standardized regression coefficient; BFI-10, big five personality inventory; CI, confidence interval; GSES-12, 
general self-efficacy scale; PHQ-9, patient health questionnaire; RSES, Rosenberg self-esteem scale; SE, standard error; SOC-13, sense of coherence questionnaire; VIF, 
variance inflation factor.

Table 3 Regression Model of the GAD-7 Scores with MULTICAGE-ICT and Personal Factors as Predictors

Model Unstandardized 
Coefficients

Standardized 
Coefficients

t-value p-value 95% CI for b Collinearity 
Statistics

b SE β Tolerance VIF

(Constant) 14.095 1.739 8.107 <0.001 [10.677, 7.514]
BFI-10 neuroticism −0.553 0.085 −0.144 −6.513 <0.001 [−0.720, −0.386] 0.951 1.051

GSES-12 −0.092 0.032 0.156 −2.918 0.004 [−0.154, −0.030] 0.866 1.155

MULTICAGE-ICT total score 0.169 0.050 −0.125 3.391 0.001 [0.071, 0.266] 0.996 1.004
RSES −0.120 0.048 −0.306 −2.511 0.012 [−0.214, −0.026] 0.847 1.180

Note: Significant differences (p≤0.05) are highlighted in bold font; Dependent variable: Generalized Anxiety Disorder (GAD-7). 
Abbreviations: B, unstandardized regression coefficient; β, standardized regression coefficient; BFI-10, big five personality inventory; CI, confidence interval; GAD-7, 
generalized anxiety disorder; GSES-12, general self-efficacy scale; ICT, information and communications technologies; MULTICAGE-ICT, MULTICAGE-ICT questionnaire; 
RSES, Rosenberg self-esteem scale; SE, standard error; VIF, variance inflation factor.
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Table 4 Linear Regression Analysis of Personal Factors, Problematic Use of ICT, and the Interaction Between Them on Depression 
(PHQ-9)

Variables R2 F (3388) p-value ΔR2 ΔF (1387) p-value Interaction

MULTICAGE-ICT x Municipality (Urban) 0.005 0.917 0.401 0.005 2.025 0.156 -

MULTICAGE-ICT x Gender (Woman) 0.027 6.473 0.002 0.002 0.985 0.322 -

MULTICAGE-ICT x Age 0.002 0.299 0.742 0.001 0.423 0.516 -

MULTICAGE-ICT x Marital status (married) 0.019 4.788 0.009 0.000 0.110 0.740 -

MULTICAGE-ICT x Education (secondary/terciary) 0.003 0.676 0.509 0.004 1.464 0.227 -

MULTICAGE-ICT x Ocupation (working) 0.026 6.293 0.002 0.004 1.581 0.209 -

MULTICAGE-ICT x GSES-12 0.081 17.082 <0.001 0.009 3.887 0.049 b= −0.022; 

t (387) = −1.860

MULTICAGE-ICT x CD-RISC-10 0.047 9.622 <0.001 0.001 0.280 0.597 -

MULTICAGE-ICT x BFI-10 Extraversion 0.004 0.701 0.497 0.002 0.631 0.427 -

MULTICAGE-ICT x BFI-10 agreeableness 0.009 1.808 0.165 0.010 2.541 0.056 -

MULTICAGE-ICT x BFI-10 Conscientiousness 0.002 0.458 0.633 0.000 0.027 0.869 -

MULTICAGE-ICT x BFI-10 neuroticism 0.074 15.604 <0.001 0.000 0.089 0.765 -

MULTICAGE-ICT x BFI-10 Openness 0.013 2.551 0.079 0.000 0.113 0.737 -

MULTICAGE-ICT x SOC-13 0.050 11.339 <0.001 0.000 0.039 0.844 -

MULTICAGE-ICT x RSES 0.095 20.170 <0.001 0.007 2.865 0.091 -

Note: Significant differences (p≤0.05) are highlighted in bold font; Dependent variable: patient health questionnaire. 
Abbreviations: B, unstandardized regression coefficient; BFI-10, big five personality inventory; CD-RISC-10, Connor-Davidson resilience scale; ΔF, F-statistic difference 
between models; ΔR2, total variance difference between models; F, F-statistic; GSES-12, general self-efficacy scale; ICT, information and communications technologies; 
MULTICAGE-ICT, MULTICAGE-ICT questionnaire; P, p-value; R2, total variance; RSES, Rosenberg self-esteem scale; SOC-13, sense of coherence questionnaire; T, t-value.

Table 5 Linear Regression Analysis of Personal Factors, Problematic Use of ICT, and the Interaction Between Them on Anxiety 
(GAD-7)

Variables R2 F (3388) p-value ΔR2 ΔF (1387) p-value Interaction

MULTICAGE-ICT x Municipality (Urban) 0.023 5.661 0.004 0.006 2.439 0.119 -

MULTICAGE-ICT x Gender (Woman) 0.047 10.515 <0.001 0.001 0.502 0.479 -

MULTICAGE-ICT x Age 0.023 5.637 0.004 0.002 0.811 0.368 -

MULTICAGE-ICT x Marital status (married) 0.028 6.570 0.002 0.001 0.285 0.594 -

MULTICAGE-ICT x Education (secondary/terciary) 0.025 5.996 0.003 0.007 2.792 0.096 -

MULTICAGE-ICT x Ocupation (working) 0.030 6.983 0.001 0.005 01.965 0.162 -

MULTICAGE-ICT x GSES-12 0.081 17.153 <0.001 0.034 14.744 <0.001 b= −0.040; 
t (387) = −3.170

MULTICAGE-ICT x CD-RISC-10 0.071 11.492 <0.001 0.015 6.425 0.012 b= −0.024; 
t (387) = −2.132

MULTICAGE-ICT x BFI-10 Extraversion 0.024 5.873 0.003 0.000 0.049 0.825 -

MULTICAGE-ICT x BFI-10 agreeableness 0.044 8.186 <0.001 0.003 1.231 0.268 -

(Continued)
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Additionally, the moderation effects were examined to establish the direction of the different relationships. As shown 
in Figure 2, the negative relationship between problematic ICT use and higher depression was stronger in participants 
with lower self-efficacy (b = 0.1805, p=0.080). However, this is not a statistically significant relationship.

The negative relationship between problematic ICT use and higher anxiety was stronger in participants with lower 
self-efficacy (b = 0.434, p<0.001) (Figure 3). While in Figure 4, it is observed in the same way that the relationship is 
stronger in participants with less resilience (b = 0.382, p=0.001).

Discussion
This study analyzed the association among the severity of depression and anxiety, problematic ICT use, and some related 
personal factors with health behavior (resilience self-efficacy, sense of coherence, self-esteem, personality characteris
tics). The depressive symptoms were statistically significant in relation to woman gender, marital status without a partner 
and employment situation without work. Additionally, depression was associated with lower scores in self-efficacy, 
resilience, sense of coherence, self-esteem, and neuroticism. Individuals with more anxiety symptoms were woman with 
lower scores in self-efficacy, resilience, sense of coherence, self-esteem, and neuroticism. Furthermore, data from 

Table 5 (Continued). 

Variables R2 F (3388) p-value ΔR2 ΔF (1387) p-value Interaction

MULTICAGE-ICT x BFI-10 Conscientiousness 0.024 5.824 0.003 0.000 0.010 0.922 -

MULTICAGE-ICT x BFI-10 neuroticism 0.151 34.157 <0.001 0.001 0.588 0.444 -

MULTICAGE-ICT x BFI-10 Openness 0.030 7.029 0.001 0.001 0.429 0.513 -

MULTICAGE-ICT x SOC-13 0.045 8.541 <0.001 0.003 1.309 0.253 -

MULTICAGE-ICT x RSES 0.085 17.698 <0.001 0.001 0.496 0.482 -

Note: Significant differences (p≤0.05) are highlighted in bold font; Dependent variable: Generalized Anxiety Disorder (GAD-7). 
Abbreviations: B, unstandardized regression coefficient; BFI-10, big five personality inventory; CD-RISC-10, Connor-Davidson resilience scale; ΔF, F-statistic difference 
between models; ΔR2, total variance difference between models; F, F-statistic; GSES-12, general self-efficacy scale; ICT, information and communications technologies; 
MULTICAGE-ICT, MULTICAGE-ICT questionnaire; P, p-value; R2, total variance; RSES, Rosenberg self-esteem scale; SOC-13, sense of coherence questionnaire; T, t-value.

Figure 2 The moderating effect of self-efficacy in the relationship between the problematic use of ICT and depression. 
Abbreviations: GSES-12, general self-efficacy scale ICT, information and communications technologies; P, p-value; PHQ-9, patient health questionnaire; SD, standard 
deviation.
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multivariate analysis showed that having a low sense of coherence, low self-esteem, low self-efficacy, and low 
neuroticism are predictors of having more severe depressive symptoms. However, high problematic use of ICT, low self- 
esteem, low self-efficacy, and low neuroticism are predictors of having more severe anxiety symptoms. As we obtained in 
our study, it has been widely demonstrated that the sense of coherence performs a protective function against depressive 
and anxiety symptoms.65,66 In line with other studies, self-efficacy is associated with better mental health and is 
negatively correlated with depression. Higher self-efficacy scores allow better functionality and quality of life for people 

Figure 3 The moderating effect of self-efficacy in the relationship between the problematic use of ICT and anxiety. 
Abbreviations: GAD-7, generalized anxiety disorder; GSES-12, general self-efficacy scale; ICT, information and communications technologies; P, p-value; SD, standard 
deviation.

Figure 4 The moderating effect of resilience in the relationship between the problematic use of ICT and anxiety. 
Abbreviations: CD-RISC-10, Connor-Davidson resilience scale; GAD-7, generalized anxiety disorder; ICT, information and communications technologies; P, p-value; SD, 
standard deviation.
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with depressive symptoms, allowing better control of their emotional state.31 Regarding the effect of self-esteem, as is 
already known from the existing evidence, low self-esteem is a prospective risk factor for depression.67 Finally, currently 
evidence shows that people who scored much higher in neuroticism had greater anxiety and depression symptoms.39 

However, in our study, the neuroticism score was inversely correlated with depression and anxiety. These results may be 
due to the characteristics of our sample. The relationship between neuroticism with depression and anxiety is well 
evidenced in the young and adolescent population, and our study works in a different age range.68

Additionally, anxious symptoms were statistically significant related to a higher score on the problematic use of 
internet, mobile phone, videogames, instant messaging, and social networks. Findings from the systematic review 
demonstrated that problematic social networking site use was correlated with depression (seven studies), and anxiety 
(six studies).69 The association between the problematic use of the Internet and anxiety has been found in recent studies 
with older adults,70 and on problematic use of smartphones in young adults.71 However, people with more depressive 
symptoms have a higher score for the problematic use of ICT, but the results are not statistically significant. This 
relationship has been verified in various studies in the young population.72 However, there are also studies at the same 
age that, like us, have not obtained significant results.73 In the results of a recent investigation of 3600 individuals in the 
United States,74 it is observed that 75% recognized that they lose track of time when on their smartphone. In this study, it 
was estimated how this problematic use of smartphones affected depression, anxiety, and stress in individuals. 
Additionally, Taylor et al 2020,75 through structural equation models verified the relationship between the problematic 
use of smartphones, the severity of social anxiety symptoms and behaviors and attitudes related to technology.

Furthermore, this study also analyzed whether personal factors moderate the relationship between the problematic use of ICT 
and affective mental health (depression or anxiety). The relationship between problematic ICT use, self-efficacy and depression 
was significant, but its moderation was not. In other words, in our study we cannot observe that the relationship between the 
problematic use of ICTs and depression changes in a statistically significant way according to the value of the different personal 
factors. However, this moderation was significant in the effect of self-efficacy and resilience on the relationship between 
problematic ICT use and anxiety. This means that in this sample, the relationship between the problematic use of ICTs and 
anxiety does change according to the value of the different moderators, such as self-efficacy and resilience. This effect of self- 
efficacy and resilience has been shown in studies with the adolescent population and young adults. Some studies show how self- 
efficacy influences on the problematic use of smartphones and anxiety in university students.44,45

However, there is not much existing evidence on the moderating effect of resilience and self-efficacy on this relationship in 
adult population, so our conclusions represent new evidence on this topic. In other studies, it has already been confirmed that 
other personal factors such as dispositional confidence and self-control moderate the relationship between anxiety and the 
problematic use of ICT.71,76 Furthermore, some studies have measured the mediator role of different personal factors 
(procrastination, self-control) in the relationship between smartphone addiction, and depression and anxiety.77

The interrelationship between problematic ICT use, personal factors, and affective mental health (depression or 
anxiety) needs to be further explored. More studies of this type are needed in larger sample sizes where there may be 
more power to detect moderation effects by testing other types of analysis (mediation analysis) and/or using longitudinal 
data. Due to the moderating role of self-efficacy and resilience in our findings, this model should be applied to provide 
a possible framework for developing health education and health-related inventions. Effective strategies must be taken to 
reduce psychological dependence on the use of new technologies. Improvement in self-efficacy might help reduce 
symptoms of anxiety and depression in the population.

Strengths
This type of research, in which various topics on addictions and problematic uses of new technologies and personal 
factors (self-efficacy, resilience, sense of coherence, self-esteem and personality characteristics) in their association with 
mental health, are jointly analyzed.

There is little scientific evidence available that allows knowing patterns of personal factors and problematic use of 
ICT and how they affect the severity of depression and anxiety, particularly in the adult population. It is true that the 
young population is currently the most prevalent in the use of new technologies. However, we cannot forget that new 
technologies have appeared in the life of the global population.43 The abusive use of information and communication 
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technologies occurs at all ages and in very different cultural spheres, forming a global phenomenon of increasing 
magnitude.10,16 Therefore, our study represents a small advance in this new evidence. In addition, the profile of the 
participants corresponded to the profile in the most common age of depression and anxiety, and in which affective 
diseases have a significant impact on people who are often of the age of work activities, economic and complete family.48

Limitations
Several limitations must be considered in this study. First, the data were collected at a single point in time, rather than 
longitudinally, which limited the ability to draw causal inferences or determine the direction of causal relationships. 
Future prospective studies with a large sample size are warranted to validate our findings.78 Second, the survey was 
carried out with two types of questionnaires that present different limitations (on the one hand, self-administered and 
other hetero-administered). On the one hand, self-administered questionnaires give rise to possible biases due to missing 
or misinterpreting the questions, since they do not have the interviewer to ask questions about the questionnaire itself. On 
the other hand, hetero-administered questionnaires lose the freedom of response time and objective exposure of the actual 
use of networks or psychological exposures, since they may feel pressured or observed by the recruiter.79,80 Third, the 
symptoms of depression and anxiety were measured for this analysis as continuous variables using the PHQ-9 and GAD- 
7 scores, without considering the different levels of depression in a qualitative way. Additionally, these questionnaires 
were only measured once, and subsequent changes in the level of these affective problems, cumulative burden of 
depression and anxiety, or time-varying associations with outcomes were not tracked. Finally, as an observational study, 
the moderating effect of self-efficacy and resilience in the relationship between anxiety and problematic ICT use needs to 
be confirmed by randomized controlled trials. Future intervention research needs to be carried out extensively to verify 
our hypothesized models.

Conclusion
These findings make a significant contribution to the growing literature on problematic ICT use, personal health factors, 
and anxiety and depression symptoms among adults. Our findings reveal that low self-efficacy, low resilience, low sense 
of coherence, low self-esteem and highly problematic use of technologies are associated with greater severity of 
depression and anxiety. Of significance, we also found the moderation effect of self-efficacy and resilience in the 
relationship between problematic ICT use and anxiety. Adults with low resilience and self-efficacy have a worse severity 
of depression and anxiety associated with the problematic use of ICTs.

Our findings provide new insight into the role that personal health factors plays in problematic use of ICT and 
affective mental health, and underline the a new approach to preventive identification and early care measures among 
people at risk and their families. However, more research is needed on the interrelationship between problematic ICT use 
and addictions, personal factors, and depression and anxiety. The study findings provided a foundation for future research 
on the combined role of personal factors and problematic ICT use and how they affect the severity of depression and 
anxiety.
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B, unstandardized regression coefficient; β, standardized regression coefficient; BFI-10, big five personality inventory; 
CD-RISC-10, Connor-Davidson resilience scale; CI, confidence interval; DSM-5, diagnostic and statistical manual of 
mental disorders; ΔF, F-statistic difference between models; ΔR2, total variance difference between models; F, F-statistic; 
GAD-7, generalized anxiety disorder; GSES-12, general self-efficacy scale; ICT, information and communications 
technologies; ICD-11, international classification of diseases; M, mean; N, frequencies; %, percentages; P, p-value; 
PHC, primary health care; PHQ-9, patient health questionnaire; R2, total variance; RSES, Rosenberg self-esteem scale; 
SE, standard error; SD, standard deviation; SOC-13, sense of coherence questionnaire; STROBE, Strengthening the 
Reporting of Observational studies in Epidemiology; T, t-value; VIF, variance inflation factor.
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