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Abstract
Concerns regarding the potential negative impacts of digital technology use on youth mental health and well-being are high. 
However, most studies have several methodological limitations: relying on cross-sectional designs and retrospective reports, 
assessing technology use as an omnibus construct, and focusing on between- instead of within-person comparisons. This 
study addresses these limitations by prospectively following young adolescents (n = 388) over a 14-day ecological momentary 
assessment study to test whether adolescents’ digital technology use is linked with self-reported emotional dysregulation and 
self-esteem and whether these relationships are stronger for adolescent girls than boys. We found no evidence that adolescents 
experienced higher emotional dysregulation (b =  − .02; p = .07) and lower self-esteem (b = .004; p = .32) than they normally 
do on days where they use more technology than they normally do (within-person). Adolescents with higher average daily 
technology use over the study period did not experience lower levels of self-esteem (between-person, b =  − .02; p = .13). 
Adolescents with higher average daily technology use across the two-week period did report higher levels of emotional dys-
regulation (p = .01), albeit the between-person relation was small (b = .08). There was no evidence that gender moderated 
the associations, both between and within adolescents (bs =  − .02–.13, p = .06 − .55). Our findings contribute to the growing 
counter-narrative that technology use does not have as large of an impact on adolescents’ mental health and well-being as 
the public is concerned about.

Keywords Technology use · Emotional dysregulation · Self-esteem · Adolescents · Ecological momentary assessment · 
Gender differences

Scholars, parents, and policymakers have expressed con-
cerns regarding the potential negative impact of digital tech-
nology use (i.e., “technology use”) on youth mental health 
and well-being, especially after a recent advisory from 
the United States Surgeon General (Office of the Surgeon 
General, 2023; Twenge et al., 2018). This includes beliefs 

that increases in daily technology use have led to increases 
in negative moods, depression and anxiety, and worsened 
self-esteem (Haidt & Allen, 2020). However, meta-analytic 
reviews and large longitudinal studies testing the relation 
between technology use and youth mental health support a 
different story. These studies suggest the relation between 
technology use and adolescent mental health (e.g., anxiety, 
depression) is null, or, if negative, is small (Hancock et al., 
2022; Valkenburg et al., 2022). However, several methodo-
logical limitations of previous studies impede our ability to 
truly decipher the relation between these constructs.

One such limitation is the use of cross-sectional, retro-
spective self-reports from adolescents (Odgers et al., 2020). 
While such designs can answer questions about between-
person correlations (i.e., “Do youth who use more technol-
ogy on average also have higher mental health problems?”), 
they cannot answer questions about within-person rela-
tions (i.e., “When an adolescent uses more technology than 
they normally do, do they experience more mental health 
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problems than usual?”). Longitudinal studies that examine 
within-person relations are rare (Valkenburg et al., 2022). Of 
those that exist, within-person associations between digital 
technology use and indicators of adolescent mental health 
have been null or negative, but small (Beeres et al., 2021; 
Boer et al., 2022; Boers et al., 2019; Coyne et al., 2020). 
However, these studies tend to lack design elements, such 
as daily repeated measures, that allow for us to examine this 
relation on a day-to-day basis.

The bulk of prior research on technology use and adoles-
cent mental health has also rarely delineated between dif-
ferent types of technology use. Although adolescents use 
technology for a variety of activities, it is common for stud-
ies to only use an aggregate measure of time spent using 
technology or social media (Salen Tekinbaş et al., 2023). 
In reality, adolescents may use technology for a variety of 
reasons, including to complete necessary schoolwork, con-
nect with friends, entertain themselves (e.g., watching vid-
eos, reading posts, playing games), or create online content 
themselves. Delineating between these types of use is cru-
cial, as how adolescents use technology influences its impact 
on their mental health (Verduyn et al., 2017). For example, 
passive Facebook use (i.e., minimal effort engagement) has 
predicted increases in depressed moods for adolescent girls, 
while active Facebook use (e.g., higher engagement) among 
friends has predicted decreases in depressed moods (Frison 
& Eggermont, 2016).

Technology use may also not impact all youth equally. 
Adolescents have reported feeling better, feeling worse, or 
no changes to their mental health when using online plat-
forms such as social media (Rideout & Fox, 2018). Despite 
this, prior research has focused on characterizing the relation 
between technology use and adolescent well-being using 
“one-size-fits-all” approaches (Odgers & Jensen, 2020). 
Going forward, the field may benefit from investigating het-
erogeneity in this relation across adolescents via assessing 
for moderators that distinguish which adolescents may be 
more vulnerable (or benefit the most) from technology use. 
Previous literature has suggested that adolescent girls may 
have stronger relations between using technology and wors-
ened mental health (Viner et al., 2019; Kelly et al., 2018).

Additionally, most research on technology use and ado-
lescent mental health overly focuses on symptoms of spe-
cific disorders, such as anxiety and depression, rather than 
other aspects of adolescent well-being, such as emotional 
dysregulation and self-esteem. Emotional dysregulation is a 
transdiagnostic factor commonly experienced by adolescents 
as they navigate changing environmental, social, and internal 
“landscapes” (De Berardis et al., 2020). While many adoles-
cents learn to manage their emotions over time, adolescents 
who do not may be more vulnerable to developing psychiat-
ric conditions (Bullis et al., 2019; De Berardis et al., 2020). 
This skill, deemed emotional regulation, has been linked to 

technology use (Gioia et al., 2021). Self-esteem increases 
across adolescence and into adulthood (e.g., Wagner et al., 
2013), yet adolescents who struggle with low self-esteem 
have poorer mental health outcomes compared to their peers 
(Isomaa et al., 2013). Self-esteem has been linked to technol-
ogy use in youth, with adolescents who demonstrate more 
use of certain types of technology (i.e., social media) report-
ing lower self-esteem (Mann et al., 2004; Valkenburg et al., 
2021).

Self-esteem and emotional dysregulation might fluctuate 
more daily than anxiety and depression (Mann et al., 2004; 
Paulus et al., 2021), potentially making them more vulner-
able to being influenced by daily technology use. Prior work 
found that emotional dysregulation may be heightened (up to 
20% of a standard deviation higher in a study by McNamee 
et al., 2021) and self-esteem may be lower (r =  − .17; Woods 
& Scott, 2016) in youth who use technology more than their 
peers. Research on within-person relations for these variables 
is limited; one study using within-person analyses found that 
while many adolescents showed no relations between daily 
technology use and self-esteem, more adolescents showed a 
negative person-specific relation rather than a positive one 
(Valkenburg et al., 2021). However, different types of tech-
nology use and potential moderators such as gender were not 
explored in this work.

In the present study, we addressed these gaps by testing 
whether adolescents’ daily technology use is associated with 
same-day emotional dysregulation and self-esteem. Addi-
tionally, we conducted exploratory analyses to identify if 
certain types of technology use were more strongly associ-
ated with these outcomes. We also investigated if adolescent 
girls experienced stronger between-person and within-per-
son relations than adolescent boys, as several studies have 
found that adolescent girls who use more technology on 
average have worse mental health and well-being outcomes, 
but not boys (Steinsbekk et al., 2021). Our use of data from 
a 14-day EMA period allowed us to examine both within- 
and between-person effects, minimize retrospective recall for 
technology use, and assess how adolescents are using tech-
nology with a nuanced measure of types of technology use.

We hypothesized the following:

(1) Adolescents with higher average daily technology use 
across the two-week period will have higher levels of 
emotional dysregulation and lower levels of self-esteem 
(cross-sectional associations at the between-person 
level).

(2) On days when adolescents use more technology, they 
will experience more emotional dysregulation and 
lower self-esteem than they normally do (within-person 
level).

(3) Girls will be more likely to experience negative asso-
ciations between daily technology use and self-esteem 
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and positive associations between technology use and 
emotional dysregulation than boys at both the between- 
and within-person levels.

Method

Sample and Procedure

Data came from the RAISE Study, a longitudinal study of 
adolescent health behaviors. The sample was selected to be 
demographically representative of the population of children 
enrolled in grades 3–6 in North Carolina Public Schools 
during the 2011–2012 school year based on administrative 
data from the North Carolina Department of Public Instruc-
tion (NCDPI). Representativeness was based on economic 
disadvantage, gender, and ethnicity (see Rivenbark et al. 
(2019) for a full sample and study description). Participants 
completed an initial T1 Adolescent Survey (N = 2104) 
between April and August 2015, at which time participants 
were enrolled in grades 5–8 and ranged in age from 9 to 15 
(M = 12.36, SD = 1.12). A representative subsample of 395 
early to mid-adolescents were recruited to participate in a 
Home Visit and a 14-day EMA between April 2016 and 
February 2017.

Of the 395 adolescents invited to complete the EMA 
period, 388 adolescents completed at least two surveys and 
are included in the analyses. Sixty-eight percent of the ado-
lescents provided data on at least 80% of the 14 possible 
days (with an average of 3.05 missing days per adolescent). 
The age of adolescents in this sample ranged from 10 to 
17 years (M = 13.4, SD = 1.14). The sample had an almost 
equal gender distribution, with 49.7% of the participants 
identifying as girls. A little over half of the sample identi-
fied as White non-Hispanic (60.9%), with other participants 
identifying as Black non-Hispanic (19.4%), Hispanic of any 
race (13.1%), and other races/ethnicities (i.e., Asian, Ameri-
can Indian, Native Hawaiian/Pacific Islander, multiracial, 
and those who did not report a racial/ethnic group; 6.6%). 
A total of 31.1% of the sample was classified as persistently 
economically disadvantaged based on being eligible for free 
or reduced lunch within the school districts from 2009 to 
2016 (i.e., fell at or below 175% of the federal poverty level 
cutoff). Informed consent was obtained from all research 
participants.

Adolescents were sent three surveys a day: morning, 
afternoon, and evening. In all three surveys, adolescents 
reported on their emotional dysregulation and irritability, 
as well as self-esteem. Adolescents reported their daily tech-
nology use in the evening survey. All moderators were taken 
from the participating adolescents’ responses to a baseline 
survey conducted in 2015. All procedures, protocols, and 

measures were approved by the Duke University Institutional 
Review Board for the RAISE study (approval #D0396).

Measures

Primary Measures

Emotional Dysregulation and Irritability Adolescents 
reported on their emotional dysregulation and irritabil-
ity in the morning, afternoon, and evening surveys using 
a four-item Irritability and Emotional Dysregulation Scale. 
The four items were adapted from the Affect Regulation 
Checklist (Moretti, 2003) and the Brief Self-Control Scale 
(Tangney et al., 2004). These items asked adolescents to 
rate their ability to concentrate (“I’m having a hard time 
concentrating or focusing”), impulsivity (“I’ve been doing 
or saying things without thinking first”), irritability (“Even 
the little things are getting on my nerves”), and inability to 
control emotions (“I’ve been having a hard time controlling 
my emotions”) on a Likert-type scale ranging from 1 (“not at 
all”) to 5 (“very”). Adolescents’ responses to all four items 
were added together to create a summary score ranging from 
4 to 20. The ICC for this measure was .68.

Self‑Esteem Adolescents reported on their self-esteem in the 
morning, afternoon, and evening surveys using a single item 
asking “How do you feel about yourself right now?.” Response 
options range from 1 (“really bad”) to 5 (“really good”) on a 
Likert-type scale. The ICC for this measure was .66.

Daily Technology Use Adolescents reported their daily 
technology use during the evening survey. Participants 
responded to four questions that began with the stem “How 
many hours did you spend online or on your phone…” fol-
lowed by one of four activity types. These activity types 
included how many hours a day they spent online or on their 
phone doing schoolwork, talking to others or sending mes-
sages (i.e., social connection), entertainment (such as brows-
ing social media, watching videos, or playing games), and 
creating content (such as posting on social media and creat-
ing videos). Participants wrote their answers in a numeric 
fill-in box. The responses to those four items were added 
together to create a score for total daily hours of technology 
use. The ICC for the composite daily technology use vari-
able was .60.

Moderators

Gender Adolescents were asked if they identify as a girl 
or a boy (i.e., “Are you a girl or a boy?”) in a demographic 
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questionnaire. In the dataset, “Boy” was coded as 0, and 
“Girl” was coded as 1.

Analytic Plan

All analyses were conducted in R (version 2022.07.2). The 
analyses for this study were pre-registered on Open Science 
Framework prior to analyzing the data (https:// doi. org/ 10. 
17605/ OSF. IO/ 4J2P8). As described in the pre-registration, 
each adolescent’s self-esteem and composite emotional dys-
regulation ratings for the day were averaged together to cre-
ate daily mean self-esteem and daily mean emotional dys-
regulation variables. The range of responses for the total 
daily technology use variable was inspected, revealing 120 
out of 4094 days had daily technology use averages that were 
impossible (i.e., above 24 h a day). These responses were 
removed from the dataset, leaving 3974 days in the analytic 
sample.

To test the stated hypotheses, linear mixed-effect models 
were used that included both fixed and random effects in the 
same model. These models were generated using the nlme 
package in R (Pinheiro et al., 2023). Two separate sets of 
models were run where daily technology use was specified 
as the predictor, and self-esteem and emotional dysregula-
tion were specified as the outcomes. We then tested for the 
moderation of the associations between technology use and 
the outcomes by gender. If the between-person or within-
person effects for daily technology use or any interaction 
terms in the model were statistically significant, exploratory 
analyses were conducted to probe which types of technology 
use were contributing to the association(s). To do this, the 
predictor variable for each model was replaced with one of 
the four component types of technology use (i.e., technology 
use for schoolwork, social connection, entertainment, and 
content creation) and the models were re-run.

Models were fit both with and without a first-order 
autoregressive structure using the nlme package (Pinheiro 
et al., 2023). If the statistical significance of the within-per-
son or between-person results differed between the models, 

a chi-squared test was run using the anova() command (R 
Core Team, 2023) to determine if there was significant auto-
correlation in the residuals. If the results of the chi-squared 
test were statistically significant, the model with a first-order 
autoregressive structure was interpreted. Additionally, the 
residuals were assessed for non-normality, and when they 
were not normally distributed, models were recreated using 
the lme4 package (Bates et al., 2015). They were then boot-
strapped with 2000 iterations using the boot package in R 
(Canty & Ripley, 2022). The resulting 95% confidence inter-
vals for the coefficients were interpreted.

Finally, we tested whether extreme values of daily tech-
nology use may have influenced our findings by removing 
all values above and below two standard deviations of the 
mean using the dplyr package (Wickham et al., 2023) and 
re-running the models. We also tested whether missing data 
patterns may have biased our results by dividing participants 
into quartiles based on the percentage of days where technol-
ogy use was not reported and tested to see if results differed 
across these groups.

Results

Descriptive statistics for the variables (means, standard devi-
ations, skew, kurtosis, ICCs, and percentage of the sample 
comprising each categorical variable) are found in Table 1. 
Correlations between variables used in analyses are found 
in Table 2.

Emotional Dysregulation

Within‑Person

As shown in Table 3, we found no evidence of a relation 
between daily technology use and emotional dysregulation 
on the within-person level.

Table 1  Descriptive statistics 
for variables used in analyses

*0 = Boy, 1 = Girl

Variable name N M SD SK K SE ICC

Total daily technology use (hours) 377 4.06 3.49 1.84 4.97 .18 -
Daily technology use for schoolwork (hours) 380 .76 1.12 5.32 49.7 .06 -
Daily technology use for social connection (hours) 378 1.34 2.37 7.44 77.6 .12 -
Daily technology use for entertainment (hours) 380 2.33 10.6 18.43 349 .12 -
Daily technology use for content creation
(hours)

379 .35 .65 3.25 14.39 .03 -

Daily emotion dysregulation (4–20 Likert scale) 377 5.55 2.25 2.10 4.98 .12 .68
Daily self-esteem (1–5 Likert scale) 388 3.95 .78  − .26  − 1.04 .04 .66
Gender* 388 .50 .50 .01  − 2.01 .03 -

https://doi.org/10.17605/OSF.IO/4J2P8
https://doi.org/10.17605/OSF.IO/4J2P8


462 Affective Science (2024) 5:458–467

Between‑Person

Adolescents who reported more daily technology use, on 
average, across the 14-day period also report higher lev-
els of emotional dysregulation (between person: (b = .08, 
95%CI (.02, .15), β = .12, p = .01; see Table 3). Every one-
hour increase in daily technology use above the group 

average predicted a .08 unit increase in emotional dysregu-
lation. Exploratory analyses were run to probe the relation 
between daily technology use and emotional dysregulation 
(see Supplemental File 1 Tables 1a-d). A statistically sig-
nificant between-person association was detected in 4 of 
the 4 models. Adolescents reported higher levels of emo-
tional dysregulation also reported, on average, more daily 

Table 2  Correlation matrix between variables used in analyses

*p < .05, **p < .001

Variable name Total daily 
technology use 
(hours)

Daily technol-
ogy use for 
schoolwork

Daily technol-
ogy use for 
social connec-
tion

Daily technol-
ogy use for 
entertainment

Daily technol-
ogy use for 
content crea-
tion

Daily 
emotional 
dysregulation

Daily self-
esteem

Gender

Total daily 
technology 
use

1.00 - - - - - - -

Daily technol-
ogy use for 
schoolwork

.48** 1.00 - - - - - -

Daily technol-
ogy use for 
social con-
nection

.73** .12** 1.00 - - - - -

Daily technol-
ogy use for 
entertainment

.73** .05* .07** 1.00 - - - -

Daily technol-
ogy use for 
content crea-
tion

.50** .16** .20** .22** 1.00 - - -

Daily emo-
tional dys-
regulation

.05* .07* .05* .03 .08** 1.00 - -

Daily self-
esteem

 − .04*  − .04*  − .02  − .01 .01  − .35** 1.00 -

Gender .06** .03* .03  − .03 .01 .09**  − .16** 1.00

Table 3  Multilevel models of daily associations between technology use, emotional dysregulation, and self-esteem

No differences in statistical significance were found between models above and models with first-order autoregressive structure. Results also 
held across models when controlling for school attendance. The pattern of findings for the between-person emotional dysregulation analyses held 
when each item on the index was analyzed separately, apart from Item 1 (p = .11). *Boot CI, (− .05, .001); ** Boot CI, (.02, .14)

Predictors Emotional dysregulation
(3,959 days, N = 376)

Self-esteem
(3,974 days, N = 377)

Estimate SE 95% CI p Estimate SE 95% CI p

Fixed
Intercept 5.57 .11 (5.35, 5.80)  < .001 3.94 .04 (3.86, 4.02)  < .001
Daily tech hours within-person  − .02 .01 (− .05, .001)* .07 .004 .004 (− .004, .01) .32
Average tech hours (between person) .08 .03 (.02, .15)** .01  − .02 .01 (− .04, .01) .13
Random
Within-person residual variance (σ2) .01 .001
Between-person residual variance (τ00) 4.51 .56
ICC 1.00 1.00
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technology use for schoolwork (b = .38, 95% CI (.19, .58), 
β = .19, p < .001), social connection (b = .10, 95% CI (.003, 
.20), β = .10, p = .04), entertainment (b = .03, 95% CI (.01, 
.06), β = .10, p = .01), and content creation (b = .52, 95% CI 
(.19, .82), β = .15, p = .002).

Gender Moderation

Gender positively predicted emotional dysregulation 
(b = .49, 95% CI (.05, .93), β = .21, p = .03; see Table 4), 
with adolescent girls on average scoring .49 points higher 
on the emotional dysregulation scale than adolescent boys. 
There was no evidence that gender moderated the within-
person associations between daily technology use and emo-
tional dysregulation. After adding gender into the model, all 
between-person and within-person linkages between daily 
technology use and emotional dysregulation were no longer 
statistically significant. While initial models showed a sig-
nificant interaction effect between daily technology use and 
gender for emotional dysregulation at the between-person 
level (b = .13, 95% CI (.002, .26), β = .19, p = .045), this 
interaction was also no longer significant after accounting 
for statistically significant autocorrelation in the residuals 
(b = .12, 95% CI (− .01, .25), β = .18, p = .06).

To provide further clarity to our interpretation of the 
above, we created two different versions of our dataset, one 
with only girl participants and one with only boy partici-
pants, and re-ran the emotional dysregulation model in each 
dataset with first-order autoregressive structure included. 
The within-person findings were statistically non-significant 
in both the boy and girl datasets. In the dataset with only 
adolescent girls, girls who used more technology on average 

over the 14-day study period had experienced greater emo-
tional dysregulation (b = .14, 95% CI (.03, .24), β = .18, 
p = .01). There was no relation between daily technology use 
and emotional dysregulation in the dataset with only ado-
lescent boys (b = .01, 95% CI (− .07, .08), β = .01, p = .85).

Self‑Esteem

Within‑Person

We found no evidence of a relation between daily technology 
use and self-esteem on the within-person level.

Between‑Person

Self-esteem was not associated with adolescents’ average 
technology use across the study period. In other words, ado-
lescents who reported more daily technology use, on aver-
age, across the 14-day period did not report lower levels of 
self-esteem.

Gender Moderation

As shown in Table 4, gender negatively predicted self-
esteem (b =  − .31, 95% CI (− .47, − .16), β =  − .41, p < .001). 
On average, adolescent girls scored .31 points lower on the 
self-esteem scale than adolescent boys. There was no evi-
dence that gender moderated the within-person or between-
person associations between daily technology use and 
self-esteem.

Table 4  Multilevel models of daily associations between technology use, emotional dysregulation, and self-esteem with gender moderation

No differences in statistical significance were found between models above and models with first-order autoregressive structure for self-esteem. 
Differences in emotion dysregulation with first-order autoregressive structure are described in text. *Boot CI, (− .05, .02), ** (− .08, .10), *** 
(.05, .94) − **** (− .06, .03), ***** (.01, .27)

Predictors Emotional dysregulation × gender
(3,959 days, N = 376)

Self-esteem × gender
(3,974 days, N = 377)

Estimate SE 95%CI p Estimate SE 95% CI p

Fixed
Intercept 5.31 .16 (5.00, 5.62)  < .001 4.10 .06 (4.00, 4.21)  < .001
Daily tech hours within-person  − .01 .02 (− .05, .02)* .42  − .0003 .01 (− .01, .01) .95
Average tech hours (between person) .01 .05 (− .07, .10)** .74 .001 .02 (− .03, .03) .96
Gender .49 .22 (.05, .93)*** .03  − .31 .08 (− .47, − .16)  < .001
Tech X gender within-person  − .02 .03 (− .06, .03)**** .55 .01 .01 (− .01, .02) .33
Tech X gender between-person .13 .06 (.002, .26)***** .045  − .03 .02 (− .08, .01) .18
Random
Within-person residual variance (σ2) .01 .001
Between-person residual variance (τ00) 4.42 .54
ICC 1.00 1.00
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Sensitivity Analyses

Examining the Impact of Extreme Values of Daily 
Technology Use

The 4 inferential and 4 exploratory models were re-run with 
daily technology responses greater than two standard devia-
tions above the mean technology use (i.e., 11.8 h) removed. 
The results of the 8 models can be found in Supplemental 
File 2 Tables 2a-f. Results held across all of the models 
after excluding extreme values, with the exception that, after 
bootstrapping, daily technology use for social connection 
was no longer a statistically significant predictor of emo-
tional dysregulation between-person (95%  CIboot (− .005, 
.24)).

Examining the Impact of Missing Data

On average, participants were missing 3 responses for total 
daily technology use (M = 3.05, SD = 2.95). Quartile 1 had 
an average of .58 missing days (M = .58, SD = .49), Quar-
tile 2 had an average of 2 missing days (M = 2, SD = 0), 
Quartile 3 had an average of 3.36 missing days (M = 3.36, 
SD = .48), and Quartile 4 had an average of 7.52 missing 
days (M = 7.49, SD = 2.76).

Results of the four models with missing data as a mod-
erator can be found in Supplemental File 3 Tables 3a-b. A 
statistically significant interaction effect between daily tech-
nology use and missing data was detected in only one of the 
four models. For adolescents in Quartile 4 (i.e., the highest 
missing days), the within-person effect of daily technology 
use on emotional dysregulation was more negative when 
compared to individuals in Quartile 1 (i.e., the lowest miss-
ing days) (b =  − .08, 95% CI (− .16, − .002), p = .04).

Discussion

Despite the common narrative that technology use leads to 
worsened mental health and well-being in adolescents, our 
study finds little evidence that this is the case regarding emo-
tional dysregulation and self-esteem. At the within-person 
level, adolescents did not experience higher emotional dys-
regulation nor lower self-esteem on days where they used 
more technology than normal. This suggests that, after 
controlling for external factors in each of the adolescents’ 
lives, there is no relation between technology use and our 
outcomes. At the between-person level, adolescents with 
higher average daily technology use reported higher levels of 
emotional dysregulation, but not lower levels of self-esteem. 
For every additional hour above average daily technology 
use, adolescents scored less than a tenth of a point higher on 
the emotional dysregulation measure (.08 points). As such, 

adolescents would need to use technology for 12 additional 
hours to raise their scores by 1 point on a 16-point scale. 
Even considerably more technology use has little meaningful 
impact on emotional dysregulation.

Our initial hypotheses were not supported by our findings. 
Although some prior between-person studies have found that 
emotional dysregulation and self-esteem were worse in youth 
who used more technology than their peers (McNamee et al., 
2021; Woods & Scott, 2016), our results showed all between-
person relations were small at best and within-person relations 
were null when examining their relation to digital technology 
use. Instead, our results resemble another study drawing from 
our same dataset, which found adolescents’ depressive and 
anxiety symptoms were not worse on days when they reported 
spending more time using technology (Jensen et al., 2019). 
Therefore, emotional dysregulation and self-esteem did not yield 
different outcomes compared to symptoms of mental disorders, 
despite our belief that these constructs may be more susceptible 
to the effects of technology use because of their potential for 
greater daily fluctuations (Mann et al., 2004; Paulus et al., 2021).

Types of Technology Use

A common criticism of research on technology use and youth 
mental health is that measures often combine different types 
of use (Orben, 2020). We assessed four different types of 
technology use: schoolwork, social connection, entertain-
ment, and content creation. Our exploratory analyses sug-
gested all types contributed to this relation, albeit at different 
levels of magnitude. Content creation and schoolwork had the 
largest magnitude relations. It is worth noting that these rela-
tions do not suggest causality and so increased technology 
use in these domains might reflect something of the adoles-
cent. For example, the relation between technology use for 
schoolwork and emotional dysregulation may be driven by 
adolescents’ abilities to concentrate or focus. Adolescents 
who are struggling to concentrate or focus may take longer to 
complete schoolwork than their peers. Our findings for con-
tent creation are seemingly surprising, given that active social 
media use, which includes content creation, has been sug-
gested to benefit adolescent well-being (Thorisdottir et al., 
2019). However, adolescents who create content online may 
be more likely to encounter negative interactions with others, 
which might impact emotional dysregulation (Salen Tekinbaş 
et al., 2023). Given the exploratory nature of these findings, 
we would recommend future work to further investigate these 
constructs to better understand their relation with emotional 
dysregulation.

Gender Moderation

Our findings for the impact of gender on the relation between 
technology use, emotional dysregulation, and self-esteem 
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are more challenging to interpret. Adolescent girls did not 
have stronger within-person relations between daily technol-
ogy use and self-esteem than adolescent boys. Furthermore, 
gender was not a significant moderator of the between-
person relation between average daily technology use and 
emotional dysregulation. However, including gender in our 
model eliminated the main effect of daily technology use 
and a significant relation on the between-person level was 
found in the dataset with only adolescent girls (but not boys), 
suggesting that girls’ relation between daily technology use 
and emotional dysregulation seems to be driving the finding. 
As within-person analyses, unlike between-person analyses, 
allow adolescents to act as their own control, it is possible 
that other aspects of being an adolescent girl may result in 
greater technology use and greater emotional dysregulation 
(e.g., developmental focus on interpersonal relationships; 
Salen Tekinbaş et al., 2023). To draw firmer conclusions, 
more research on technology use and well-being variables 
in samples specifically selected to untangle gender differ-
ences is necessary.

Limitations, Strengths, and Implications

This study has the following limitations. First, technology 
use within a given day was self-reported by adolescents 
retrospectively at night, presenting the possibility of bias 
via adolescents’ inaccurate recall (albeit likely less than 
in studies which use even longer reporting delays). This 
once-daily assessment of technology use also prevented 
us from investigating the directionality of the effect for the 
relationship between technology use and our outcomes on 
a given day. Similarly, we cannot establish causality for 
the significant relation between daily technology use and 
emotional dysregulation. Additionally, even though we pro-
vided examples for what the types of technology use might 
include (e.g., entertainment may include “browsing social 
media, watching videos, playing games”), adolescents’ 
subjective interpretations of what is included within each 
given type likely influenced their reporting. This style of 
reporting also does not account for adolescents who may 
be using multiple types of technology use as once (e.g., 
browsing social media feeds to send posts to friends). This 
makes it difficult to pinpoint which specific activities are 
contributing to our exploratory results. Future studies may 
benefit from assessing adolescents’ use of specific online 
elements (e.g., direct messages) and the content they 
engage with (e.g., privateness/publicness) via self-report 
to identify which aspects are contributing to youth mental 
health and well-being (Parry et al., 2022). Supplement-
ing adolescents’ self-reports with passive data collection, 
such as device or platform usage logs, could provide an 
additional means to observe and triangulate their daily 

activities on technology. Collaborations with technology 
companies and platforms or user-centric data donation 
paradigms may be useful avenues to explore for collecting 
this information (Ohme et al., 2023). Moreover, data col-
lection for this study took place in 2015–2016, where the 
technological landscape may have been less pervasive and 
immersive than the “metaverse-like” spaces youth encoun-
ter today (Salen Tekinbaş et al., 2023). This may limit the 
generalizability of our findings to current and emerging 
forms of technological engagement.

Additionally, given the low amount of variation in reports 
of emotion dysregulation within days, our findings cannot 
address whether daily technology use is related to within-day 
variability in adolescents’ reports of their emotional dys-
regulation. Future studies with more EMA assessment points 
(to increase temporal granularity) and using methods such 
as latent profile analysis may be able to assess if adolescents 
who vary more in emotional dysregulation within-day have 
different relations with daily technology use than adoles-
cents with little variation.

This study has several strengths. Our use of analytic 
methods that assess relations within-person allowed for us to 
use each adolescent as their own control, limiting the impact 
that confounding external factors may have on the relation 
between daily technology use and our outcomes (Shiffman 
et al., 2008). Additionally, our sample of adolescents was 
representative of the general population in North Carolina’s 
public school districts at the time of the study and contained 
a roughly equal amount of boys and girls for the gender 
moderation analyses.

Our findings have implications for how technology use 
should be handled for adolescents. Although calls to limit 
social media and other online activities to protect adoles-
cent mental health continue to grow, the null findings docu-
mented in our study do not support a strong link between 
daily digital technology use and key indicators of well-being.

Conclusion

Our findings contribute to the growing counter-narrative 
that technology use does not have a large impact on adoles-
cents’ mental health and well-being. Passive data collec-
tion, providing objective and detailed accounts of technol-
ogy use when supplemented with adolescents’ self-reports, 
could provide a more full and accurate understanding of 
adolescents’ online activities and support more definitive 
evaluations of the relation between use and mental health. 
Future work should also investigate how some of the new-
est technologies and platforms, such as the metaverse, 
impact youth mental health differentially.



466 Affective Science (2024) 5:458–467

Additional Information 

Funding Support for this project is through the National Institute on 
Drug Abuse Grant P30-DA023026 (to the Center for the Study of Ado-
lescent Risk and Resilience), the Jacobs Foundation, and the Canadian 
Institute for Advanced Research.

Conflict of Interest SMS serves on the Scientific Advisory Board for 
Headspace for which he receives compensation and has received con-
sulting payments from Boehringer Ingelheim and Otsuka Pharmaceu-
ticals for unrelated work. The other authors have no competing inter-
ests to declare that are relevant to the content of this article.

Data Availability The dataset analyzed during the current study is avail-
able upon reasonable request.

Code Availability The R code files used to analyze the current study are 
publicly available under “Files” on Open Science Framework (https:// 
osf. io/ fk9zx/). 

Author Contribution MET conceptualized the study and analyzed the 
data with consultation from MAR. CLO and RH oversaw data collec-
tion and management in the main study. MET wrote the manuscript 
with SMS, CLO, and MAR providing critical feedback. All five authors 
have approved the final manuscript.

Ethics Approval All procedures, protocols, and measures were 
approved by the Duke University Institutional Review Board for the 
RAISE study (approval #D0396).

Consent to Participate Informed consent was gathered from all sub-
jects prior to participation.

Consent for Publication Not applicable.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s42761- 024- 00282-w.

Open Access This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indi-
cate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, 
unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your 
intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by/4.0/.

References

Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). Fitting linear 
mixed-effects models using lme4. Journal of Statistical Software, 
67, 1–48. https:// doi. org/ 10. 18637/ jss. v067. i01

Beeres, D. T., Andersson, F., Vossen, H. G., & Galanti, M. R. (2021). 
Social media and mental health among early adolescents in 

Sweden: A longitudinal study with 2-year follow-up (KUPOL 
study). Journal of Adolescent Health, 68(5), 953–960.

Boer, M., Stevens, G. W., Finkenauer, C., & van den Eijnden, R. J. 
(2022). The complex association between social media use inten-
sity and adolescent wellbeing: A longitudinal investigation of 
five factors that may affect the association. Computers in Human 
Behavior, 128, 107084.

Boers, E., Afzali, M. H., Newton, N., & Conrod, P. (2019). Association 
of screen time and depression in adolescence. JAMA Pediatrics, 
173(9), 853–859.

Bullis, J. R., Boettcher, H., Sauer-Zavala, S., Farchione, T. J., & Bar-
low, D. H. (2019). What is an emotional disorder? A transdiag-
nostic mechanistic definition with implications for assessment, 
treatment, and prevention. Clinical Psychology: Science and 
Practice, 26(2), e12278.

Canty, A., Ripley, B. D. (2022). boot: Bootstrap R (S-Plus) Functions. 
R package version 1.3–30.

Coyne, S. M., Rogers, A. A., Zurcher, J. D., Stockdale, L., & Booth, 
M. (2020). Does time spent using social media impact mental 
health?: An eight year longitudinal study. Computers in Human 
Behavior, 104, 106160.

De Berardis, D., Fornaro, M., Orsolini, L., Ventriglio, A., Vellante, 
F., & Di Giannantonio, M. (2020). Emotional dysregulation in 
adolescents: Implications for the development of severe psy-
chiatric disorders, substance abuse, and suicidal ideation and 
behaviors. Brain Sciences, 10(9), 591.

Frison, E., & Eggermont, S. (2016). Exploring the relationships 
between different types of Facebook use, perceived online social 
support, and adolescents’ depressed mood. Social Science Com-
puter Review, 34(2), 153–171.

Gioia, F., Rega, V., & Boursier, V. (2021). Problematic internet use 
and emotional dysregulation among young people: A literature 
review. Clinical Neuropsychiatry, 18(1), 41. https:// doi. org/ 10. 
36131/ cnfio ritie ditor e2021 0104

Haidt, J., & Allen, N. (2020). Scrutinizing the effects of digital tech-
nology on mental health. Nature, 578, 226–227. https:// doi. org/ 
10. 1038/ d41586- 020- 00296-x

Hancock, J., Liu, S. X., Luo, M., & Mieczkowski, H. (2022). Psy-
chological well-being and social media use: A meta-analysis of 
associations between social media use and depression, anxiety, 
loneliness, eudaimonic, hedonic and social well-being. SSRN 
(2022). https:// doi. org/ 10. 2139/ ssrn. 40539 61

Isomaa, R., Väänänen, J. M., Fröjd, S., Kaltiala-Heino, R., & Mart-
tunen, M. (2013). How low is low? Low self-esteem as an indi-
cator of internalizing psychopathology in adolescence. Health 
Education & Behavior, 40(4), 392–399. https:// doi. org/ 10. 1177/ 
10901 98112 445481

Jensen, M., George, M. J., Russell, M. R., & Odgers, C. L. (2019). 
Young adolescents’ digital technology use and mental health 
symptoms: Little evidence of longitudinal or daily linkages. Clini-
cal Psychological Science, 7(6), 1416–1433. https:// doi. org/ 10. 
1177/ 21677 02619 859336

Kelly, Y., Zilanawala, A., Booker, C., & Sacker, A. (2018). Social 
media use and adolescentmental health: Findings from the UK 
Millennium Cohort Study. EClinicalMedicine, 6, 59–68. https:// 
doi. org/ 10. 1016/j. eclinm. 2018. 12. 005

Mann, M., Hosman, C. M., Schaalma, H. P., & De Vries, N. K. (2004). 
Self-esteem in a broad-spectrum approach for mental health pro-
motion. Health Education Research, 19(4), 357–372.

McNamee, P., Mendolia, S., & Yerokhin, O. (2021). Social media use 
and emotional and behavioural outcomes in adolescence: Evi-
dence from British longitudinal data. Economics & Human Biol-
ogy, 41, 100992.

Moretti, M. M. (2003). Affect regulation checklist. Unpublished 
measure and data. British Columbia, Canada: Simon Fraser 
University.

https://osf.io/fk9zx/
https://osf.io/fk9zx/
https://doi.org/10.1007/s42761-024-00282-w
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.36131/cnfioritieditore20210104
https://doi.org/10.36131/cnfioritieditore20210104
https://doi.org/10.1038/d41586-020-00296-x
https://doi.org/10.1038/d41586-020-00296-x
https://doi.org/10.2139/ssrn.4053961
https://doi.org/10.1177/1090198112445481
https://doi.org/10.1177/1090198112445481
https://doi.org/10.1177/2167702619859336
https://doi.org/10.1177/2167702619859336
https://doi.org/10.1016/j.eclinm.2018.12.005
https://doi.org/10.1016/j.eclinm.2018.12.005


467Affective Science (2024) 5:458–467 

Odgers, C. L., & Jensen, M. R. (2020). Annual research review: Ado-
lescent mental health in the digital age: Facts, fears, and future 
directions. Journal of Child Psychology and Psychiatry, 61(3), 
336–348.

Odgers, C. L., Schueller, S. M., & Ito, M. (2020). Screen time, social 
media use, and adolescent development. Annual Review of Devel-
opmental Psychology, 2, 485–502.

Office of the Surgeon General. (2023). Advisory on social media and 
youth mental health: The U.S. Surgeon General’s Advisory. U.S. 
Department of Health and Human Services. https:// www. hhs. gov/ 
sites/ defau lt/ files/ sg- youth- mental- health- social- media- advis ory. 
pdf. Accessed 1 Dec 2023.

Ohme, J., Araujo, T., Boeschoten, L., Freelon, D., Ram, N., Reeves, 
B. B., & Robinson, T. N. (2023). Digital trace data collection for 
social media effects research: APIs, data donation, and (screen) 
tracking. Communication Methods and Measures, 18(2), 124–141.

Orben, A. (2020). Teenagers, screens and social media: A narrative 
review of reviews and key studies. Social Psychiatry and Psychi-
atric Epidemiology, 55(4), 407–414.

Parry, D. A., Fisher, J. T., Mieczkowski, H., Sewall, C. J., & Davidson, 
B. I. (2022). Social media and well-being: A methodological per-
spective. Current Opinion in Psychology, 45, 101285.

Paulus, F. W., Ohmann, S., Möhler, E., Plener, P., & Popow, C. (2021). 
Emotional dysregulation in children and adolescents with psy-
chiatric disorders. A narrative review. Frontiers in Psychiatry, 
12, 628252.

Pinheiro, J., Bates, D., & R Core Team. (2023). nlme: Linear and non-
linear mixed effects models. R package version 3.1–164. https:// 
CRAN.R- proje ct. org/ packa ge= nlme. Accessed 1 Dec 2023.

R Core Team. (2023). R: A language and environment for statistical 
computing. R Foundation for Statistical Computing. URL https:// 
www.R- proje ct. org/. Accessed 1 Dec 2023.

Rideout, V., & Fox, S. (2018). Digital health practices, social media 
use, and mental well-being among teens and young adults in the 
U.S. Retrieved on December 1st, 2023 from San Francisco, CA. 
https:// www. hopel ab. org/ repor ts/ pdf/a- natio nal- survey- by- hopel 
ab- and- well- being- trust- 2018. pdf

Rivenbark, J. G., Copeland, W. E., Davisson, E. K., Gassman-Pines, A., 
Hoyle, R. H., Piontak, J. R., ..., & Odgers, C. L. (2019). Perceived 
social status and mental health among young adolescents: Evi-
dence from census data to cellphones. Developmental Psychology, 
55(3), 574. https:// doi. org/ 10. 1037/ dev00 00551

Salen Tekinbaş, K., Taylor, M. E., Adame, A., Schueller, S. M., & 
Khan, R. F. (2023). Youth, mental health, and the metaverse: 
Reviewing the literature. Connected Learning Alliance.

Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological 
momentary assessment. Annual Review of Clinical Psychology, 
4, 1–32.

Steinsbekk, S., Wichstrøm, L., Stenseng, F., Nesi, J., Hygen, B. W., & 
Skalická, V. (2021). The impact of social media use on appearance 
self-esteem from childhood to adolescence–A 3-wave community 
study. Computers in Human Behavior, 114, 106528.

Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-
control predicts good adjustment, less pathology, better grades, 
and interpersonal success. Journal of Personality, 72, 271–324. 
https:// doi. org/ 10. 1111/j. 0022- 3506. 2004. 00263.x

Thorisdottir, I. E., Sigurvinsdottir, R., Asgeirsdottir, B. B., Allegrante, 
J. P., & Sigfusdottir, I. D. (2019). Active and passive social media 
use and symptoms of anxiety and depressed mood among Icelan-
dic adolescents. Cyberpsychology, Behavior, and Social Network-
ing, 22(8), 535–542.

Twenge, J. M., Joiner, T. E., Rogers, M. L., & Martin, G. N. (2018). 
Increases in depressive symptoms, suicide-related outcomes, 
and suicide rates among US adolescents after 2010 and links to 
increased new media screen time. Clinical Psychological Science, 
6(1), 3–17.

Valkenburg, P., Beyens, I., Pouwels, J. L., van Driel, I. I., & Keijsers, 
L. (2021). Social media use and adolescents’ self-esteem: Heading 
for a person-specific media effects paradigm. Journal of Com-
munication, 71(1), 56–78.

Valkenburg, P. M., Meier, A., & Beyens, I. (2022). Social media use 
and its impact on adolescent mental health: An umbrella review of 
the evidence. Current Opinion in Psychology, 44, 58–68.

Verduyn, P., Ybarra, O., Résibois, M., Jonides, J., & Kross, E. (2017). 
Do social network sites enhance or undermine subjective well-
being? A critical review. Social Issues and Policy Review, 11(1), 
274–302.

Viner, R. M., Gireesh, A., Stiglic, N., Hudson, L. D., Goddings, A. 
L., Ward, J. L., & Nicholls, D. E. (2019). Roles of cyberbully-
ing, sleep, and physical activity in mediating the effects of social 
media use on mental health and wellbeing among young people 
in England: A secondary analysis of longitudinal data. The Lancet 
Child & Adolescent Health, 3(10), 685–696.

Wagner, J., Lüdtke, O., Jonkmann, K., & Trautwein, U. (2013). Cher-
ish yourself: Longitudinal patterns and conditions of self-esteem 
change in the transition to young adulthood. Journal of Personal-
ity and Social Psychology, 104(1), 148–163. https:// doi. org/ 10. 
1037/ a0029 680

Wickham, H., François, R., Henry, L., Müller, K., Vaughan, D. (2023). 
dplyr: A Grammar of Data Manipulation. R package version 
1.1.4. https:// github. com/ tidyv erse/ dplyr, https:// dplyr. tidyv erse. 
org. Accessed 1 Dec 2023.

Woods, H. C., & Scott, H. (2016). # Sleepyteens: Social media use 
in adolescence is associated with poor sleep quality, anxiety, 
depression and low self-esteem. Journal of Adolescence, 51, 
41–49.

https://www.hhs.gov/sites/default/files/sg-youth-mental-health-social-media-advisory.pdf
https://www.hhs.gov/sites/default/files/sg-youth-mental-health-social-media-advisory.pdf
https://www.hhs.gov/sites/default/files/sg-youth-mental-health-social-media-advisory.pdf
https://CRAN.R-project.org/package=nlme
https://CRAN.R-project.org/package=nlme
https://www.R-project.org/
https://www.R-project.org/
https://www.hopelab.org/reports/pdf/a-national-survey-by-hopelab-and-well-being-trust-2018.pdf
https://www.hopelab.org/reports/pdf/a-national-survey-by-hopelab-and-well-being-trust-2018.pdf
https://doi.org/10.1037/dev0000551
https://doi.org/10.1111/j.0022-3506.2004.00263.x
https://doi.org/10.1037/a0029680
https://doi.org/10.1037/a0029680
https://github.com/tidyverse/dplyr
https://dplyr.tidyverse.org
https://dplyr.tidyverse.org

	Adolescents’ Digital Technology Use, Emotional Dysregulation, and Self-Esteem: No Evidence of Same-Day Linkages
	Abstract
	Method
	Sample and Procedure
	Measures
	Primary Measures
	Moderators

	Analytic Plan

	Results
	Emotional Dysregulation
	Within-Person
	Between-Person
	Gender Moderation

	Self-Esteem
	Within-Person
	Between-Person
	Gender Moderation

	Sensitivity Analyses
	Examining the Impact of Extreme Values of Daily Technology Use
	Examining the Impact of Missing Data


	Discussion
	Types of Technology Use
	Gender Moderation
	Limitations, Strengths, and Implications

	Conclusion
	References




