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Abstract
Background  Adolescence is a critical period for development, with many risk factors resulting in long-term health 
consequences, particularly regarding mental health. The purpose of this study was to examine the associations 
between problem technology use, life stress, and self-esteem in a representative sample of adolescents residing in 
Ontario, Canada.

Methods  Self-reported data were obtained from a cross-sectional sample of 4,748 students (57.9% females) in 
grades 9 to 12 (mean age: 15.9 ± 1.3 years) who participated in the 2019 Ontario Student Drug Use and Health 
Survey. Problem technology use was measured using the 6-item Short Problem Internet Use Test, life stress was 
assessed using an item from the British Columbia Adolescent Health Survey and self-esteem was assessed using 
a global measure from the Rosenberg Self-Esteem Scale. Ordinal logistic regression models were adjusted for age, 
sex, ethnoracial background, subjective socioeconomic status, body mass index z-score, tobacco cigarette smoking, 
alcohol consumption and cannabis use.

Results  We found that 18.3% of participants reported symptoms of moderate-to-high problem technology use, 
although symptoms were more common in females than males (22% vs. 14.7%, respectively). Moderate-to-high 
problem technology use was associated with 2.04 (95% CI: 1.77–2.35) times higher odds of reporting high life stress 
and 2.08 (95% CI: 1.76–2.45) times higher odds of reporting low self-esteem compared to all other response options.

Conclusions  Findings from this study show that problem technology use is strongly associated with higher life stress 
and lower self-esteem in adolescents. This study supports the importance of developing and implementing effective 
strategies that help to mitigate the adverse effects of problem technology use on adolescent mental health.

Keywords  Screen, Smartphone, Tablet, Computer, Laptop, Problematic internet use, Mental health, Self-worth, Strain, 
Pressure, Adolescents
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Background
Adolescence marks a critical biological, social, and psy-
chological growth and development period. Adverse 
influences on emotional and psychological well-being 
can thus impair healthy development within this period 
of vulnerability [1, 2]. Significant links between self-
esteem and life stress have been identified, with both 
high life stress and low self-esteem during adolescence 
being strong predictors of poor health and development 
[1, 3, 4]. These adverse effects include an increased risk 
of developing mental health disorders such as depres-
sion and anxiety [3, 5]. Additionally, problem technology 
use, which refers to technology usage in a manner which 
elicits biopsychosocial harm, has also been associated in 
a systematic review with poor health and developmen-
tal outcomes due to adverse effects on sleep and mental 
health [6].

Mental health among Canadian adolescents has seen a 
drastic decrease, with only around 40% indicating good 
or excellent mental health in 2020, compared to 62% in 
2018 [7]. Coincidingly, problem technology use among 
adolescents has continuously increased, with factors 
such as increasing dependency on technology to manage 
social and emotional deficits, while self-reported self-
esteem levels among adolescents have declined over this 
period [6, 7]. Additionally, the economic burden of men-
tal illnesses in Canada is significant, with an estimated 
$51 billion spent annually to cover associated healthcare 
costs and lost productivity of Canadians [8].

Associations between life stress, self-esteem, and health 
predictors have previously been investigated, including 
risk behaviours, sleep quality, and physical activity [2, 6]. 
However, the associations between problem technology 
use, life stress, and self-esteem in adolescents are largely 
unknown. Understanding these relationships will inform 
future research and provide a framework for investiga-
tions on causal pathways. Such information can help 
inform stakeholders and target the current trends in life 
stress and self-esteem among adolescents, particularly 
high school students. Improving these health measures 
could reduce the prevalence of mental health disorders 
and thus alleviate some of the associated economic and 
social burdens.

This study aimed to examine the associations between 
problem technology use, life stress, and self-esteem in a 
sample of Canadian high school students. We hypoth-
esized that problem technology use would be associ-
ated with higher life stress and lower self-esteem in high 
school students.

Methods
Study design
The sample data were from the 2019 cycle of the bien-
nial Ontario Student Drug Use and Health Survey 

(OSDUHS). The cross-sectional survey collected data 
regarding risk behaviours such as gambling, bullying, and 
mental and physical health from grade 7 to 12 students 
enrolled in publicly funded schools in Ontario, Canada 
[9]. The OSDUHS utilizes a two-stage cluster design with 
a random selection of schools and classes, stratified by 
region and school type. The survey was designed to be 
representative of adolescents in Ontario (Canada). Over-
all, 14,142 students from 263 schools across 47 school 
boards participated in the 2019 survey, yielding a student 
participation rate of 59%, which is above average for a 
survey requiring active parental or guardian consent [10]. 
About 12% of students did not participate due to absence 
during the survey collection period, with another 29% 
due to failure to submit parental permission forms. In 
addition to parental consent, students under 18 provided 
signed permission before participation in the study. Ethi-
cal approval for the 2019 OSDUHS was provided by the 
Research Ethics Boards at the Centre for Addiction and 
Mental Health as well as at York University and 34 indi-
vidual school board research review committees. Addi-
tional information regarding the 2019 OSDUHS can be 
found in the full report [11].

Participants
Two survey versions (Form A and Form B) were ran-
domly distributed to students within the classroom. 
Analyses were restricted to high school students (grades 
9–12) who completed Form A of the survey (n = 5,273), 
which contained questions related to problem technol-
ogy use and mental health. Thus, analyses were not pos-
sible with students in grades 7 and 8 because they were 
not asked questions about problem technology use. 
Participants with missing information on the variables 
included in the analysis were also excluded (n = 525). 
This left a final sample of 4,748 participants from 163 
schools for this analysis. Students with missing data were 
significantly more likely than those with complete infor-
mation to be younger, male, and of Black ethnoracial 
background.

Measures
Problem technology use was measured using the Short 
Problem Internet Use Test (SPIUT). This 6-item ques-
tionnaire is a validated test adapted from the Compul-
sive Internet Use Scale [12]. Participants were asked to 
rank the frequency of occurrence of the following items: 
“How often do you find that you are staying on electronic 
devices longer than you intended?”, “How often do you 
neglect homework because you are spending more time 
on electronic devices?”, “How often are you criticized by 
your parents or your friends about how much time you 
spend on electronic devices?”, “How often do you lose 
sleep because you use electronic devices late at night?”, 
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“How often do you feel nervous when you are not using 
electronic devices and feel relieved when you do go back 
to using them?”, and “How often do you choose to spend 
more time on electronic devices rather than go out with 
friends?” Response options included “never”, “rarely”, 
“from time to time”, “quite often” and “very often” and 
were ranked from 0 to 4, respectively. Responses were 
summed for a final score between 0 and 24, with a cut-off 
score of 14 and above indicating moderate-to-high prob-
lem technology use [12]. Internal reliability was assessed 
using the Cronbach’s alpha coefficient. The coefficient 
value for the sample data was 0.78, demonstrating high 
internal reliability.

Life stress was measured using a statement item 
derived from the British Columbia Adolescent Health 
Survey [13]. Participants were asked to rank whether they 
experienced stress, strain, or pressure in the previous 
four weeks. Response options included “not at all”, “yes, a 
little”, “yes, some”, “yes, a lot”, and “yes, almost more than 
I could take.” Response options were coded from 1 to 5, 
respectively. Higher scores indicated higher life stress.

Self-esteem was measured using a statement item from 
the Rosenberg Self-Esteem Scale, a global measure of 
self-esteem for research purposes with strong reliabil-
ity and validity among adolescents [14, 15]. Participants 
were asked to rate their level of agreement with the fol-
lowing statements: “On the whole, I am satisfied with 
myself”. Response options included “strongly agree”, 
“somewhat agree”, “somewhat disagree” and “strongly dis-
agree”, and were coded from 1 to 4, respectively. Higher 
score values indicated lower self-rated self-esteem.

Covariates in this analysis included age (years), sex 
(male or female), ethnoracial background as a proxy for 
racism-related stress (White, Black, East/South-East 
Asian, South Asian, Other [including Chinese, Indige-
nous, Filipino, Latin American, Central American, South 
American, West Asian or Arab, Korean, Japanese and 
Not sure]), subjective socioeconomic status, body mass 
index (BMI) z-scores, tobacco cigarette smoking, alco-
hol consumption and cannabis use. Subjective socioeco-
nomic status was measured using an adapted version of 
the MacArthur Scale of Subjective Social Status, a reliable 
measure of subjective social status [16, 17]. Scores from 1 
(worst off) to 10 (best off) are provided and higher scores 
are indicative of higher socioeconomic status. Mean 
values were used for analysis. BMI was calculated using 
self-reported weight (kilograms) and height (meters), 
then converted to kilograms/meters2. BMI values were 
then converted to z-scores using the World Health Orga-
nization reference data [18]. Participants were asked 
to rate the frequency of substance use over the past 12 
months, which included how often they have smoked 
cigarettes, consumed alcohol (coolers, beer, wine, liquor), 
or smoked cannabis. Response options ranged from 1 to 

10 for tobacco smoking (from never smoked to ≥ 30 ciga-
rettes a day), 1 to 9 for alcohol consumption (from never 
drank alcohol to almost every day), and 1 to 7 for can-
nabis use (from never used to ≥ 40 times). Higher scores 
reflect a greater frequency of use and median values were 
used for analysis. Covariates were chosen based on avail-
ability in the dataset and their known associations with 
problem technology use and life stress and self-esteem in 
the literature.

Statistical analysis
All analyses were conducted using Stata (version 16.1, 
Stata Corp., College Station, Texas) and accounted for 
the weighting and complex sampling design employed 
by the OSDUHS. We used the svy command in Stata 
to perform variance estimation that accounts for mul-
tiple stages of clustered sampling. Characteristics of the 
sample were summarized using descriptive statistics, 
including proportion, mean, and median. Sex differ-
ences were assessed using a Pearson chi-square adjusted 
for the survey design and transformed into an F-statistic 
for categorical data and by an univariable linear regres-
sion model for continuous data. Two-way interactions 
between moderate-to-high problem technology use and 
sex were examined to test whether the association of 
moderate-to-high problem technology use with high 
life stress and low self-esteem varies between males and 
females. Given that these interactions were not signifi-
cant (p = 0.11 for life stress and p = 0.36 for self-esteem), 
data for males and females were pooled to increase sta-
tistical power. We also tested for other potential inter-
actions between moderate-to-high problem technology 
use and other covariates (e.g., age, socioeconomic sta-
tus, and BMI), but none were found and therefore only 
pooled analyses are reported. Univariable and multivari-
able ordinal logistic regression analyses were conducted 
to examine the association of moderate-to-high problem 
technology use with high life stress and low self-esteem. 
Ordered logistic regression was deemed appropriate after 
tests indicated that the assumption of proportional odds 
was not violated. Covariates included age, sex, ethnora-
cial background, subjective socioeconomic status, BMI 
z-score, tobacco cigarette smoking, alcohol consumption, 
and cannabis use. Odds ratios (OR) and their 95% confi-
dence intervals (CI) for both univariable and multivari-
able models were reported.

Results
Table 1 outlines the sample characteristics. Over half of 
the participants were female (57.9%) and of White eth-
noracial background (52%). We observed that 24.6% 
of participants reported little life stress in the previous 
four weeks, 26.9% reported some, and 25.3% reported 
a lot. Additionally, females were more likely than males 
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Table 1  Sample characteristics
Total sample
(N = 4,748)

Males
(N = 1,999)

Females
(N = 2,749)

p-valuea

Total (%) 100 42.1 57.9
Age (years)
Mean (SD)
(Min: 11; Max: 20)

15.9 (1.3) 15.9 (1.2) 15.8 (1.4) 0.157

Grades
9 23.0 22.1 23.9 0.586
10 24.5 23.9 25.0
11 23.9 24.2 23.5
12 28.7 29.9 27.6
Ethnoracial background
White 52.0 51.1 53.0 0.481
Black 9.3 9.0 9.5
East/South-East Asian 14.8 16.0 13.6
South Asian 8.2 8.0 8.4
Other 15.8 16.0 15.5
Subjective socioeconomic status
Mean (SD)
(Min: 1; Max: 10)

6.9 (1.7) 6.9 (1.6) 6.8 (1.8) 0.115

BMI z-score
Mean (SD) 0.3 (1.1) 0.4 (1.0) 0.3 (1.3) 0.205
Tobacco cigarette smoking
Median (IQR)
(Min: 1; Max: 10)

1.0 (7.0) 1.0 (8.0) 1.0 (6.0) 0.182

Alcohol consumption
Median (IQR)
(Min: 1; Max: 9)

3.0 (7.0) 3.0 (8.0) 3.0 (7.0) 0.457

Cannabis use
Median (IQR)
(Min: 1; Max: 7)
Mean (SD)

1.0 (6.0)
1.92 (1.71)

1.0 (6.0)
2.08 (1.79)

1.0 (6.0)
1.79 (1.74)

< 0.001

Life stress
Not at all 11.3 16.3 6.2 < 0.001
A little 24.6 29.7 19.4
Some 26.9 27.4 26.4
A lot 25.3 19.0 31.8
Almost more than I could take 12.0 7.7 16.3
Median
(Min: 1; Max: 5)

3.0 3.0 3.0

Self-esteem
Strongly agree 26.1 34.6 17.5 < 0.001
Somewhat agree 44.8 43.8 45.8
Somewhat disagree 19.3 15.1 23.6
Strongly disagree 9.8 6.5 13.1
Median
(Min: 1; Max: 4)

2.0 2.0 2.0

Moderate-to-high problem technology use
No 81.7 85.3 78.0 < 0.001
Yes 18.3 14.7 22.0
Data are shown as weighted column %, unless otherwise indicated. BMI: body mass index; SD: standard deviation; IQR: interquartile range

For subjective socioeconomic status, higher scores reflect higher status

For substance use variables, response options ranged from 1 to 10 for tobacco smoking (from never smoked to ≥ 30 cigarettes a day), 1 to 9 for alcohol consumption 
(from never drank alcohol to almost every day), and 1 to 7 for cannabis use (from never used to ≥ 40 times). Higher scores reflect a greater frequency of use
ap-value of differences between males and females
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to report greater life stress. Nearly 45% of participants 
somewhat agreed with the self-esteem statement, 26.1% 
strongly agreed, and 19.3% somewhat disagreed. Females 
were also more likely to report lower self-esteem than 
males. We found that 18.3% of participants reported 
symptoms of moderate-to-high problem technology use, 
with more females (22%) reporting symptoms of problem 
technology use than males (14.7%).

Table  2 presents the associations between moderate-
to-high symptoms of problem technology use and high 
life stress among participants based on the univariable 
and multivariable ordinal logistic regression analysis 
results. After accounting for covariates, results indicate 
that moderate-to-high problem technology use was 

associated with 2.04 (95% CI: 1.77–2.35) times higher 
odds of reporting high life stress (compared to all other 
response options). Males were at lower odds of report-
ing high life stress than females (OR: 0.39; 95% CI: 0.34–
0.45). Odds of reporting high life stress also varied by age, 
subjective socioeconomic status, alcohol consumption 
and ethnoracial background.

Table  3 presents the associations between moderate-
to-high symptoms of problem technology use and low 
self-esteem among participants based on the univari-
able and multivariable ordinal logistic regression analysis 
results. After accounting for covariates, results indicate 
that moderate-to-high problem technology use was 
associated with 2.08 (95% CI: 1.76–2.45) times higher 

Table 2  Associations between moderate-to-high symptoms of 
problem technology use and high life stress among high school 
students (N = 4,748)

Model 1 Model 2
OR (95% 
CI)

p-value OR (95% CI) p-
value

Moderate-to-
high problem 
technology use
No 1 1
Yes 2.41 

(2.09–2.78)
< 0.001 2.04 

(1.77–2.35)
< 0.001

Age 1.14 
(1.07–1.21)

< 0.001 1.10 
(1.03–1.18)

0.004

Sex
Females 1 1
Males 0.39 

(0.34–0.45)
< 0.001 0.39 

(0.34–0.45)
< 0.001

Ethnoracial 
background
White 1 1
Black 0.68 

(0.51–0.90)
0.008 0.64 

(0.49–0.82)
0.001

East/South-East 
Asian

1.19 
(0.99–1.42)

0.060 1.33 
(1.10–1.60)

0.003

South Asian 1.06 
(0.86–1.30)

0.589 1.23 
(0.99–1.53)

0.057

Other 1.07 
(0.88–1.30)

0.482 1.13 
(0.93–1.37)

0.207

Subjective socio-
economic status

0.90 
(0.84–0.95)

0.001 0.91 
(0.86–0.97)

0.002

BMI z-score 1.03 
(0.97–1.11)

0.340 1.06 
(1.00-1.13)

0.058

Smoking tobacco 
cigarette

1.21 
(1.07–1.37)

0.003 1.03 
(0.86–1.22)

0.770

Alcohol 
consumption

1.17 
(1.11–1.23)

< 0.001 1.11 
(1.05–1.18)

0.001

Cannabis use 1.10 
(1.06–1.14)

< 0.001 1.04 
(0.98–1.11)

0.220

OR: odds ratio; CI: confidence interval; BMI: body mass index

Model 1 is unadjusted; Model 2 is adjusted for age, sex, ethno-racial 
background, subjective socioeconomic status, BMI z-score, tobacco cigarette 
smoking, alcohol consumption, and cannabis use

Table 3  Associations between moderate-to-high symptoms 
of problem technology use and low self-esteem among high 
school students (N = 4,748)

Model 1 Model 2
OR (95% CI) p-value OR (95% 

CI)
p-
value

Moderate-to-
high problem 
technology use
No 1 1
Yes 2.55 

(2.17–2.98)
< 0.001 2.08 

(1.76–2.45)
< 0.001

Age 1.09 
(1.03–1.14)

0.002 1.02 
(0.97–1.08)

0.433

Sex
Females 1 1
Males 0.44 

(0.38–0.51)
< 0.001 0.41 

(0.36–0.48)
< 0.001

Ethnoracial 
background
White 1 1
Black 0.72 

(0.58–0.90)
0.003 0.63 

(0.48–0.83)
0.001

East/South-East 
Asian

1.51 
(1.23–1.85)

< 0.001 1.65 
(1.36–2.01)

< 0.001

South Asian 1.07 
(0.85–1.33)

0.579 1.29 
(1.05–1.58)

0.014

Other 0.91 
(0.74–1.12)

0.360 0.90 
(0.74–1.08)

0.261

Subjective socio-
economic status

0.74 
(0.71–0.78)

< 0.001 0.75 
(0.72–0.78)

< 0.001

BMI z-score 1.12 
(1.04–1.21)

0.004 1.16 
(1.08–1.25)

< 0.001

Tobacco cigarette 
smoking

1.25 
(1.14–1.37)

< 0.001 1.07 
(0.95–1.19)

0.270

Alcohol 
consumption

1.15 
(1.09–1.20)

0.001 1.10 
(1.04–1.16)

0.001

Cannabis use 1.11 
(1.07–1.15)

< 0.001 1.06 
(1.01–1.11)

0.026

OR: odds ratio; CI: confidence interval; BMI: body mass index

Model 1 is unadjusted; Model 2 is adjusted for age, sex, ethno-racial 
background, subjective socioeconomic status, BMI z-score, tobacco cigarette 
smoking, alcohol consumption, and cannabis use
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odds of reporting low self-esteem (compared to all other 
response options). Males were at lower odds of reporting 
low self-esteem than females (OR: 0.41; 95% CI: 0.36–
0.48). Furthermore, subjective socioeconomic status, 
BMI z-score, cannabis use, alcohol consumption and eth-
noracial background were significantly associated with 
low self-esteem.

Discussion
This study aimed to examine the association between 
problem technology use, life stress, and self-esteem using 
a large sample of students in grades 9 to 12 from the 2019 
OSDUHS. Results showed strong associations between 
moderate-to-high problem technology use and high life 
stress and low self-esteem among adolescents in Ontario, 
Canada, consistent with our hypothesis. The findings 
illustrate the need to understand further the role of prob-
lem technology use on adolescent mental health and the 
importance of developing and implementing effective 
strategies to mitigate these effects.

Previous studies analyzing problem technology use 
have found associations with adverse mental health out-
comes in adolescents, like the findings in this study [19–
32]. Twenge et al. (2018) found greater time online in a 
sample of 1.1 million US adolescents to double the like-
lihood of unhappiness and lower self-esteem compared 
to lower use levels [20] in their cross-sectional analysis. 
Additionally, Tandon et al. (2021) found a correlation 
between higher screen time and mental health difficulties 
in 1,000 adolescents but found no evidence of sex-related 
differences in their cross-sectional study [22]. Khan et al. 
(2022) found prolonged computer use associated with 
46% higher odds of school stress in a cross-sectional 
sample of 191,786 school-age adolescents [23]. However, 
these studies have investigated the association alongside 
other factors such as social media use, sleep, physical 
activity, academic stress, and health-related risk behav-
iours. To our knowledge, this is the first study to iso-
late problem technology use, life stress, and self-esteem 
within the adolescent population.

Several mechanisms could explain the association 
between problem technology use and adverse men-
tal health outcomes. First, a literature review showed 
that addictive screen time use results in brain structural 
changes that alter cognitive control and emotional regu-
lation, decreasing social coping and increasing ADHD-
related behaviour [33]. Poor sleep has also been well 
documented to increase the risk of adverse mental health 
outcomes, including higher stress levels and lower self-
esteem in cross-sectional studies [20, 34, 35]. High levels 
of technology use have been found to increase the risk of 
sleep difficulties in adolescents by altering sleep patterns 
and circadian rhythmicity in cross-sectional studies, 
which impair academic performance and increase stress 

[34, 35]. Moreover, greater levels of screen time have 
been cross-sectionally associated with lower levels of 
physical activity and, resultingly, greater stress levels [31, 
35]. Physical activity has been shown to mediate stress 
in a cross-sectional study, as adolescents participating in 
vigorous-intensity physical activity show improved tem-
perature regulation and beneficial effects on brain neu-
rotransmitters, thereby improving sleep, motivation, and 
positive emotions [31]. Additionally, increased levels of 
screen time have been cross-sectionally associated with 
lower levels of in-person social interaction, thus limit-
ing the psychological benefits of these interactions and 
decreasing overall psychological well-being [20]. More-
over, greater time online has been linked to poor self-
perception regarding body image, particularly in females, 
and has been associated with cyberbullying [24, 28, 36]. 
Cyberbullying has been shown to have a cyclical relation-
ship with problem technology use, with victims of cyber-
bullying reporting greater technology use [36].

However, the findings of this study are inconsistent 
with some previous research, which has found weak or 
unclear associations between problem technology use 
and self-esteem [37, 38]. In a literature review of 13 lon-
gitudinal and cross-sectional studies conducted by Stiglic 
& Viner (2019), only one study indicated moderate evi-
dence for the relationship between screen time and self-
esteem; another study demonstrated an association with 
computer screen-time, but not with mobile phone screen 
time, with two other studies indicating unclear evidence 
for an association [37]. A systematic review of 33 longi-
tudinal studies by Tang et al. (2021) also found limited 
evidence for a relationship between screen time and poor 
mental health outcomes [38]. Six studies in the review 
were assessed to determine the relationship between 
screen time and self-esteem, of which four indicated 
limited to no evidence for an association [38]. Inconsis-
tencies between our findings and previous research can 
be attributed to differences in population, study design 
(cross-sectional versus longitudinal), measures, data col-
lection and analysis (i.e., type of questionnaire), as well 
as a lack of conclusive research due to the novel nature 
of the topic of problem technology use. Further studies 
would require more conclusive study designs and meth-
odologies to assess further the relationship between 
technology use and adverse mental health outcomes in 
adolescents.

Results found in this study also highlight significant 
associations between covariates and the outcome mea-
sures. For example, older age, female sex, non-white 
ethnicity, lower socioeconomic status, higher BMI, alco-
hol consumption and cannabis use were all significantly 
associated with high life stress and/or low self-esteem. 
This finding agrees with the literature on the topic [39] 
and highlights that high life stress and low self-esteem 
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can be influenced by a variety of factors. It is important 
to approach these factors holistically, recognizing that 
multiple factors often interact, and interventions should 
address both the individual and their broader social con-
text. Professional support from counselors, therapists, 
and a supportive social network can play a crucial role in 
mitigating these challenges and promoting positive men-
tal health in adolescents.

Strengths of this study include a large, representa-
tive sample size of the adolescent population in Ontario, 
Canada, an adjustment for relevant confounding factors, 
and the consideration for sex-related differences in mea-
sured outcomes. Despite these strengths, there are sev-
eral limitations in our analysis. Firstly, a cross-sectional 
study design limits the ability to draw causal relationships 
between problem technology use, life stress, and self-
esteem. It is also not possible to establish temporality in 
the observed associations. For example, it is possible that 
life stress could precipitate higher odds of problem tech-
nology use through technology use as a coping mecha-
nism. Additionally, measures derived from the 2019 
OSDUHS are from self-reported data, thus increasing 
the potential for data inaccuracy due to social desirabil-
ity and recall biases. There is also a potential for selec-
tion bias, as adolescents not in school, not present for the 
survey, or with missing data on the measured variables 
were excluded from the analysis. Residual confounding 
of the data by unmeasured variables is another limitation 
that is always present in epidemiology. These include cur-
rent medication use, diagnosed mental health issues, and 
overall health status, which could affect the findings. The 
generalizability of the findings beyond student in Ontario 
(Canada) is also unknown.

The study also did not evaluate other factors that have 
been shown to influence the effect of problem technol-
ogy use on the measured variables. This includes the type 
of technology being used (i.e., smartphones, computers, 
television), the number of devices being used, the time at 
which it was being used (i.e., weekday, weekend, time of 
day), and the purpose for use (i.e., social or leisure activi-
ties, education). Studies have indicated differences in 
mental health outcomes in adolescents exhibiting prob-
lem technology use depending on the type of technology 
being used as well as the number of devices, with exces-
sive smartphone use and a higher number of devices 
associated with more significant disturbances to psy-
chological well-being [19, 23, 25, 29, 30]. Technology 
use before bedtime also results in worse mental health 
outcomes due to more significant sleep disturbances 
[34, 35, 40, 41]. Furthermore, the purpose of technology 
use has been associated with differences in adverse out-
comes, with problem technology use for social purposes 
(i.e., social media) indicating a decrease in self-esteem 
[19, 21, 24, 26, 30], whereas excessive technology use for 

academic purposes and online gaming showing greater 
life stress [23, 32]. Thus, future research regarding the 
associations between problem technology use, life stress, 
and self-esteem should consider the influence of type, 
timing, number, and purpose to evaluate any associations 
further.

Future studies should utilize longitudinal and experi-
mental study designs, which would allow for the analysis 
of causal relationships between the measured variables. 
The data for this study were also collected before the 
COVID-19 pandemic in March 2020, which significantly 
altered technology use by adolescents due to the tran-
sition of social and academic activities to a digital plat-
form for up to two years. Therefore, a secondary analysis 
measuring problem technology use, life stress, and self-
esteem since the onset of the COVID-19 pandemic to 
determine significant changes in the associations dis-
cussed in this study should be considered.

Conclusion
The results of this study highlight the strong association 
between problem technology use, life stress and self-
esteem in adolescents. Future studies with stronger study 
designs would be needed to understand causal relation-
ships. Temporality was also not established in this cross-
sectional study and associations may be occurring in the 
opposite direction or bidirectionally. Additionally, future 
studies should better characterize problem technology 
use by considering context and qualitative aspects of use. 
Policymakers and stakeholders can use this information 
to inform policies and strategies to mitigate health risks.
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