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Attention-deficit/hyperactivity disorder (ADHD) involves persistent difficulties with attention and self-regulation that can
interfere with daily functioning, and adolescents’ social media habits are often discussed in that context. While prior research
links general social media use to attention-related outcomes, Instagram-specific evidence remains limited. In this cross-sectional
pilot study, we tested whether problematic Instagram use is associated with inattentive ADHD symptom endorsement and with
performance on brief timed cognitive tasks in female adolescents and young adults. Thirteen participants aged 15-22 completed
the Instagram Addiction Scale (IAS) and the inattentive items from a DSM-5 ADHD checklist. They also completed timed tasks
assessing pattern recognition, spatial reasoning, and recall. Scores were combined into an overall cognitive performance index.
Analyses were exploratory and included multiple-comparison adjustments for correlational tests. In unadjusted analyses, IAS
scores correlated positively with inattentive symptom scores, and inattentive symptom scores correlated negatively with overall
cognitive performance. IAS scores also correlated negatively with cognitive performance. However, after multiple-comparison
adjustment (FDR-BH and Bonferroni), none of the correlations met ¢ < 0.05; accordingly, effect sizes should be treated as
preliminary and hypothesis-generating. Future work should incorporate validated neurocognitive batteries and objective usage

measures and should test temporal ordering using longitudinal or experimental designs.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a neurode-
velopmental condition characterized by persistent inatten-
tion and/or hyperactivity-impulsivity that interfere with func-
tioning or development. Across development, hyperactive-
impulsive symptoms often become less overt, whereas inatten-
tive symptoms and executive-function difficulties may persist
into adolescence and young adulthood, shifting impairment
toward academic demands, organization, and self—regulationz.

In females, ADHD is more likely to present with predom-
inantly inattentive and internalizing features (e.g., quiet dis-
tractibility, anxiety), and symptoms may be masked by com-
pensatory strategies, contributing to later recognition and un-
derdiagnosis compared with males>®, Given that inattention
is closely tied to academic performance and everyday self-
regulation, understanding factors that co-occur with inatten-
tive symptoms in adolescents and young adults is an important
research priority.

At the same time, social networking sites (SNSs) are
widely used by adolescents and young adults®. Problem-
atic SNS usage—often described as addiction-like patterns
such as preoccupation, difficulty reducing use, and func-
tional impairment—has been documented and is increasingly
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studied in relation to psychosocial and attention-related out-
comes®. These behaviors can resemble everyday manifesta-
tions of inattention, such as frequent distraction, task post-
ponement, and difficulty sustaining focus. However, whether
they reflect clinical symptoms, amplify existing vulnerabili-
ties, or merely share superficial similarities remains unclear®.
This motivates a study that distinguishes clinical symptom
measures from platform-use behaviors.

One pivotal longitudinal study followed adolescents aged
15-16 years who did not meet the ADHD symptom thresh-
old at baseline (N = 2,587) and found that more frequent
engagement in a broader set of modern digital media ac-
tivities predicted higher odds of later ADHD symptom en-
dorsement over a 24-month follow-up”. Importantly, direc-
tionality may depend on the type of use. In a three-wave
study of Dutch adolescents (N = 543), addiction-like social
media use problems—but not social media use intensity—
predicted increases in ADHD symptoms over time, supporting
the idea that problematic use is more relevant than time spent
alone®. Together, these studies are consistent with a dynamic
relationship between digital media behaviors and attention-
related outcomes. However, they do not resolve whether plat-
form use precedes symptom changes, whether pre-existing
symptoms predict later problematic use, or whether both pro-
cesses operate simultaneously under shared third factors (e.g.,
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sleep, stress, academic pressure)?1%. Importantly, most prior
works have focused on social media broadly rather than on
Instagram-specific use patterns.

Instagram may be particularly relevant because several de-
sign features can promote rapid, repeated attentional shifts.
Instagram includes features such as algorithmically curated
feeds, short-form videos, bite-sized content, and real-time up-
dates through Story, which may encourage repeated checking
and switching. Unpredictable social feedback, such as likes,
notifications, and messages, may reinforce habitual checking
behaviors'!. These mechanisms are hypothesized to increase
attentional switching costs and working-memory load during
multitasking, which could relate to perceived inattention in
daily life'213. However, Instagram-specific studies are lim-
ited, and a clearer measurement of how problematic Instagram
use relates to inattention symptoms is needed.

In addition to self-reported symptoms, cognitive perfor-
mance is relevant because ADHD is commonly associated
with variability in attentional control and executive function-
ing™13 In this study, cognitive performance is operational-
ized as performance on brief timed tasks assessing pattern
recognition, spatial reasoning, and recall. Together, these in-
dex multiple attention-relevant processes, including sustained
attention and perceptual speed, executive control, and work-
ing memory (Figure 1). Mapping these tasks to attention-
related domains provides construct-level motivation for ex-
amining whether problematic Instagram use and inattentive
symptoms are associated not only at the symptom level but
also in objective task performance.
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Fig. 1 The interplay of the three key variables: Instagram
Addiction, ADHD Symptoms, and Cognitive Performance

Here, we examine associations among problematic Insta-
gram use, inattentive ADHD symptoms, and cognitive task
performance in a sample of female adolescents and young

adults. Problematic Instagram use is measured using the In-
stagram Addiction Scale (IAS), inattentive symptoms are as-
sessed using the inattentive items of a DSM-5 ADHD symp-
tom checklist, and cognitive performance is summarized us-
ing a composite index derived from timed tasks. Consistent
with the exploratory nature of a small-sample cross-sectional
design, we seek to address two key questions: (1) Are IAS
scores associated with inattentive symptom scores? (2) Are
IAS scores and inattentive symptoms associated with cogni-
tive task performance across domains?

Methods

Research design

This study used a cross-sectional correlational design to exam-
ine associations between problematic Instagram use and inat-
tentive ADHD symptom endorsement, and to explore whether
these measures co-occur with performance on brief cognitive
tasks. Data were collected between September and December
2024. A cross-sectional design was selected because the study
was intended as a pilot to estimate effect sizes, refine measure-
ment procedures, and generate testable hypotheses for future
longitudinal and experimental work; accordingly, analyses fo-
cus on associations rather than causal inference.

Participants and recruitment

Participants were recruited via convenience sampling from
a neurodiversity awareness club at Saint Paul Preparatory
School (SPPS). Eligibility criteria included: (1) age 15-22
years, (2) ability to complete study tasks in English, and (3)
provision of informed consent (and assent/parental consent for
minors, as applicable). Thirteen participants enrolled (100%
female; M = 16.5, SD = 2.1). The all-female composition re-
flects the characteristics of volunteers recruited from this set-
ting during the study period rather than an a priori restriction;
this limits generalizability and is addressed as a study limita-
tion.

Variables and Measurements

Instagram Addiction Scale (IAS). Instagram-related addic-
tive tendencies were assessed using the Instagram Addiction
Scale (IAS) developed by Kircaburun and Griffiths1®, The
IAS consists of 15 items, with a format of a 6-point Likert
scale from 1 = “never” to 6 = “always,” yielding total scores
from 15 to 90. IAS scoring categories followed prior cutoffs:
non-addiction (15-37), mild (38-58), moderate (59-73), and
severe (> 74)1017,

DSM-5 inattentive symptom checklist (modified). Inat-
tentive ADHD symptoms were adapted for self-report admin-
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istration. Item content corresponded to the nine DSM-5 inat-
tentive criteria items'. Items were rated on a 4-point scale
(0 = “Not at all,” 1 = “Just a Little,” 2 = “Often,” 3 = “Very
Often”), producing a total score range of 0-27. For descrip-
tive (non-diagnostic) classification, we counted the number of
inattentive symptoms endorsed at high frequency (“Often” or
“Very Often”). Because DSM symptom-count thresholds vary
by age group, this endorsement rule was used as a screening-
style summary rather than a DSM-based diagnosis. To oper-
ationalize inattentive symptom severity continuously, we also
used the summed symptom score.

Pilot cognitive task battery. A brief, study-developed cog-
nitive task set was used to quantify performance on timed
items intended to tap attention-relevant cognitive functions.
This task set was created for exploratory purposes and has not
been formally validated as a diagnostic or clinical measure; it
is therefore treated as a pilot cognitive screener.

The battery consisted of nine multiple-choice items admin-
istered on Quizizz, divided into three domains (three items
per domain): pattern recognition, spatial reasoning, and vi-
sual recall/memorization. Domain selection was guided by
prior ADHD literature linking inattentive symptoms to sus-
tained attention and working memory/executive-function de-
mands. Accordingly, recall items were intended to draw on
short-term/working memory demands, spatial items on visu-
ospatial manipulation and executive control, and pattern items
on sustained attention/perceptual reasoning.

Each item had a fixed time limit of 30 seconds. Accu-
racy (correct or incorrect) and response time were recorded.
Response times were automatically recorded by the Quizizz
platform. Timed-out items were coded as incorrect. Quizizz
logs item-level accuracy and time-to-response for each ques-
tion under the fixed time limit. Because several items were
adapted from third-party materials, task prompts/images are
not reproduced in the manuscript. Domain structure, timing,
scoring procedures, and the item set (as administered) can be
shared upon reasonable request.

Scoring. For each domain, a domain score was computed
as the number of correct responses (range 0-3). A total cog-
nitive score was computed as the sum of correct responses
across domains (range 0-9). Response time outcomes were
summarized as the mean time in seconds across completed
items overall and by domain.

Procedure

Data collection was conducted in two phases. In Phase 1, par-
ticipants completed the online cognitive tasks via a Quizizz
link, with a 30-second limit per item under identical timing
settings (30 s per item). In Phase 2, participants completed
the IAS and DSM-5 inattentive symptom checklist in a quiet
classroom environment, with up to 20 minutes allotted. All

participants completed the cognitive tasks before the question-
naires to reduce the possibility that completing symptom ques-
tionnaires would prime participants’ perceptions or strategies
during the cognitive tasks. Task order was fixed for all partic-
ipants, and counterbalancing was not used.

Data analysis

Descriptive statistics (mean, SD, range) were computed for
IAS scores, inattentive symptom scores, and cognitive out-
comes. Pearson correlations were used to examine associa-
tions among IAS total scores, inattentive symptom scores, and
cognitive measures (two-sided o = 0.05). Because multiple
correlations were tested, we treated the reported correlation
tests as a single family and applied both Benjamini-Hochberg
FDR and Bonferroni corrections across that set. Adjusted p-
values are reported alongside unadjusted values.

Given that the cognitive total score is computed from do-
main scores, correlations between the total score and its com-
ponent domain scores were treated as descriptive rather than
independent hypothesis tests.

Ethical considerations

Ethical procedures followed relevant school research policies
and standard human-subject practices. Participants aged 18
years and older provided informed consent. For participants
younger than 18 years, the school-approved consent procedure
was followed. Participation was voluntary, responses were de-
identified before analysis, and data were stored on local de-
vices accessible only to the research team.

Data Availability

De-identified data and analysis code are available from the au-
thor upon reasonable request.

Results

Participants

The sample included 13 female participants aged 15-22 years
(M = 16.5, SD = 2.1). IAS scores ranged from 22 to 60
(M =43.5, SD = 10.6). Based on prior IAS cutoffs, 9 par-
ticipants (69.2%) fell into the mild range, 3 (23.1%) fell into
the non-problematic range, and 1 (7.7%) fell into the mod-
erate range; no participants fell into the severe range. Using
the study’s screening rule on the adapted DSM-5 inattentive
checklist (>5 symptoms rated “Often” or “Very Often”), 3
participants (23.1%) met the high-endorsement criterion.
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Descriptive cognitive performance

Descriptive statistics for IAS, ADHD inattentive symptoms,
and cognitive task outcomes are reported in Table 1. Mean
performance was highest for spatial reasoning (M = 2.77,
SD = 0.83), followed by pattern recognition (M = 2.15, SD =
0.80) and recall (M = 1.46, SD = 0.78). The cognitive test
total score ranged from 3 to 9 (M = 6.38, SD = 1.66). Mean
response time across tasks was 21.79 seconds (SD = 8.21).
By domain, pattern recognition showed the longest average
response time (M = 28.57 s, SD = 13.53), and recall showed
the shortest (M = 9.23 s, SD = 5.18). Figure 2 summarizes
performance and response time profiles across task domains.

Table 1 Descriptive Statistics on the key variables (Cognitive Test
Total Score and Response Time for its specific domains, ADHD
Total Score, and IAS Score)

Measure Mean  Std
Pattern Recognition Score 2.15 0.80
Pattern Recognition Time (s) 28.57 13.53
Spatial Reasoning Score 2.77 0.83
Spatial Reasoning Time (s) 25.12  10.20

Recall Score 146  0.78
Recall Time (s) 9.23 5.18
Cognitive Test Total Score 6.38 1.66
Cognitive Test Response Time (s) 21.79  8.21
ADHD Total Score 8.31 6.96
IAS Score 43.46 10.61
. l i "
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Fig. 2 Cognitive task performance and response times by domain.
Left: boxplots of response times (seconds) for pattern recognition,
spatial reasoning, and recall. Right: mean scores by domain.

Correlational Analyses

Because multiple correlations were examined, we treated all
correlation tests reported in this section as a single fam-
ily. We reported multiple-comparison adjustments using both
the Benjamini-Hochberg false discovery rate (FDR-BH) pro-
cedure and the Bonferroni correction. Pearson correlations
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Fig. 3 Pearson correlation matrix among IAS total score, ADHD
inattentive symptom score, cognitive test total score, domain scores,
and average response time (red = positive; blue = negative).

among key variables are visualized in Figure 3. IAS scores
correlated positively with inattentive symptom scores (r =
0.561, 95% CI [0.014, 0.849], unadjusted p = 0.046; FDR
g = 0.108; Bonferroni p = 0.276). ADHD inattentive symp-
tom scores were correlated with lower overall cognitive test
performance (r = —0.603, unadjusted p = 0.030; FDR ¢ =
0.108; Bonferroni p = 0.180). IAS scores were negatively as-
sociated with cognitive test total scores (r = —0.545, 95% CI
[—0.843, 0.009], unadjusted p = 0.054; FDR ¢ = 0.108; Bon-
ferroni p = 0.324), which did not meet @ = 0.05.

Correlations between IAS scores and domain-specific per-
formance measures (pattern recognition, spatial reasoning,
and recall) were negative, but none met ¢ < 0.05 after FDR
correction (Table 2A). FDR-BH and Bonferroni corrections
were applied across all correlation tests reported in this sec-
tion (Tables 2A-2B). Because the cognitive test total score is
computed from the domain scores, correlations between the
total score and its components reflect structural dependence
and are reported descriptively rather than treated as indepen-
dent hypothesis tests.

Multiple-comparison adjustment

After applying FDR-BH and Bonferroni corrections across the
full family of reported correlation tests, none of the correla-
tions met g < 0.05. Accordingly, results are interpreted in
terms of effect-size estimates and uncertainty rather than ad-
justed statistical significance.
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Table 2A: Correlations between IAS total score and study variables (Pearson).

Variable r 95% Clforr p (two-sided) p (FDR-BH) p (Bonferroni)
Pattern Recognition Score  —0.274  [—0.717, 0.326] 0.365 0.365 1.000
Spatial Reasoning Score —0.468 [—0.810, 0.112] 0.107 0.161 0.642
Recall Score —0.382 [-0.771, 0.214] 0.198 0.238 1.000
Cognitive Test Total Score  —0.545  [—0.843, 0.009] 0.054 0.108 0.324
ADHD Total Score 0.561 [ 0.014, 0.849] 0.046 0.108 0.276
Table 2B: Additional primary correlations reported in this section (Pearson).
Variable r 95% CI for r p (two-sided) p (FDR-BH) p (Bonferroni)

Cognitive Test Total Score (vs. ADHD Total Score) —0.603

[=0.866, —0.078]

0.030 0.108 0.180

Discussion

This pilot study examined associations among problematic
Instagram use (IAS), inattentive ADHD symptom endorse-
ment (DSM-5 inattentive checklist), and performance on brief
cognitive tasks in a small sample of female adolescents and
young adults. In unadjusted analyses, we observed three di-
rectionally consistent correlations. First, higher IAS scores
co-occurred with higher inattentive symptom scores. Sec-
ond, higher inattentive symptom scores were associated with
lower overall cognitive task performance. Third, IAS scores
showed a negative association with overall cognitive perfor-
mance, but this estimate was uncertain and did not survive
multiple-comparison adjustment. Because the sample was
small, female-only, and drawn from a single setting, these
findings should be viewed as preliminary and hypothesis-
generating rather than confirmatory.

Instagram addiction and inattentive ADHD symptoms

The observed IAS-inattention association is broadly consis-
tent with prior work linking problematic or dysregulated social
media use to attention-related difficulties”®. Importantly, the
present findings do not establish whether problematic Insta-
gram use precedes changes in attention, whether pre-existing
attentional vulnerabilities increase susceptibility to compul-
sive platform engagement, or whether both are shaped by third
factors such as sleep, stress, or academic demands. A cautious
interpretation is that problematic Instagram use and inatten-
tive symptom endorsement may cluster together in some ado-
lescents and young adults, warranting further investigation in
larger and more diverse samples.

Instagram’s platform features provide plausible, testable
hypotheses for why such clustering might occur. Algorith-
mically curated feeds and infinite scroll can encourage re-
peated novelty seeking and sustained engagement. Ephemeral
content and frequent notifications can increase checking fre-
quency and interrupt ongoing tasks. Short-form video loops
(e.g., Reels) may promote rapid context switching and reduce

opportunities for sustained attention on a single activity. To-
gether, these features may place demands on attentional con-
trol by increasing attentional switching costs and working-
memory load during multitasking, especially in individuals
already prone to distractibility 113, Meanwhile, these mech-
anisms remain speculative in the present study because plat-
form features were not experimentally manipulated or objec-
tively measured; they are offered to motivate future, more tar-
geted designs rather than to infer causation.

A complementary possibility is a “vicious cycle” pattern:
individuals experiencing everyday attention difficulties may
gravitate toward highly stimulating, low-effort digital content,
which can further fragment time-on-task and reinforce habit-
ual checking behaviors. The present data are compatible with
this cycle as a conceptual framework, but temporal ordering
cannot be evaluated in cross-sectional data.

Cognitive performance patterns and their interpretation

Cognitive task outcomes showed two notable relationships.
Inattentive symptom scores were negatively associated with
overall cognitive performance, indicating that greater self-
reported inattention was associated with weaker performance
on brief, timed tasks. In contrast, the IAS-cognitive associ-
ation was negative but did not meet & = 0.05 and did not
survive multiple-comparison adjustment. This pattern should
therefore be treated as uncertain and not as evidence of a reli-
able relationship in the population.

Domain-level results were directionally consistent. Higher
IAS scores corresponded to lower scores in spatial reasoning,
recall, and pattern recognition, though none of these domain-
specific associations were statistically reliable in this under-
powered sample. The descriptive performance profile also
suggested potential differences across domains (e.g., higher
spatial reasoning scores relative to recall). One possible inter-
pretation is that these tasks draw on partially distinct cognitive
processes (e.g., sustained attention/perceptual speed for pat-
tern recognition, executive control for spatial reasoning, work-
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ing memory for recall), and that individuals may show uneven
performance across domains. However, given the small sam-
ple size, the exploratory nature of the analyses, and the lack of
an established normed battery, it is equally plausible that the
observed profile reflects task-specific difficulty, measurement
noise, or speed-accuracy tradeoffs rather than stable cognitive
differences. These considerations underscore that the cogni-
tive outcomes in this study should be interpreted as prelimi-
nary indicators that guide refinement of measurement rather
than as definitive markers of ADHD-related cognition.

Strength of evidence and the role of multiple comparisons

To reduce interpretive risk in a setting with multiple correla-
tions and a small sample size, we applied multiple-comparison
procedures (FDR-BH and Bonferroni) to the family-centered
correlation set. Under these adjustments, none of the correla-
tions reported in the Results section met ¢ < 0.05. Accord-
ingly, the most appropriate way to read the present results is
through estimated effect sizes and their uncertainty rather than
dichotomous “significant/non-significant” claims. This fram-
ing aligns with the study’s purpose as an initial exploration
intended to inform future confirmatory work with adequate
power.

Alternative explanations and potential confounds

Several alternative explanations could account for the ob-
served associations. First, sleep disruption is a plausible com-
mon cause: problematic social media use can be linked to later
bedtimes and poorer sleep quality!". Sleep disruption is also
associated with attention difficulties and poorer cognitive per-
formance'®1?. Second, mood symptoms (e.g., anxiety or de-
pression), stress, and academic pressures could influence both
social media engagement patterns and self-reported inatten-
tion, potentially inflating observed associations. Third, indi-
vidual differences in baseline cognitive ability, motivation, or
test-taking familiarity may have affected task performance in-
dependent of ADHD-related cognition. Fourth, the study did
not distinguish passive scrolling from active engagement, nor
did it measure frequency, timing, or context of use—factors
that may differentially relate to attention and cognition.

Limitations

This study has several limitations that constrain interpreta-
tion. The sample size (N = 13) limits statistical power and
increases uncertainty around effect-size estimates, raising the
risk of spurious findings and unstable correlations. The sam-
ple was exclusively female and recruited from a single setting,
limiting external validity and generalizability to other genders,
age groups, and recruitment contexts. Measures of Instagram
use and ADHD symptoms relied on self-report, which may be

influenced by recall bias or social desirability. In addition, the
fixed task order may have introduced fatigue or order effects,
which should be addressed in future work through counter-
balancing. Finally, the cognitive tasks were designed for this
study and are not a validated cognitive battery; without es-
tablished reliability, validity, and normative benchmarks, task
scores should be interpreted cautiously as a pilot cognitive
screener rather than as definitive evidence of ADHD-related
cognitive deficits. These limitations collectively emphasize
that the present findings are preliminary.

Future directions

The current results motivate several concrete next steps. First,
replication in larger, more diverse samples is essential, with
recruitment spanning genders, socioeconomic backgrounds,
and varied contexts. Second, longitudinal designs should ex-
amine temporal ordering by measuring Instagram use, sleep,
mood, and attention symptoms repeatedly over time. Third,
experimental or intervention studies could directly test mech-
anisms by manipulating exposure to specific platform features
(e.g., disabling notifications, limiting short-form video access,
or introducing usage caps) and assessing changes in sustained
attention and working memory tasks before and after the ma-
nipulation. Fourth, future work should incorporate validated
cognitive batteries with known sensitivity to ADHD-related
cognitive profiles and include counterbalancing to control or-
der effects. Finally, distinguishing patterns of Instagram en-
gagement (passive vs. active use; daytime vs. late-night use;
short sessions vs. prolonged sessions) may clarify which as-
pects of use are most closely linked to attentional difficulties.

Implications

Within the constraints of a small, cross-sectional pilot sample,
the present study offers preliminary indications that problem-
atic Instagram use and inattentive symptom endorsement may
co-occur and that inattentive symptoms may align with lower
performance on brief cognitive tasks. These results should
not be used to infer causality or to draw clinical conclusions.
Instead, they can inform hypothesis refinement, measurement
improvements, and the design of larger confirmatory studies
that test whether specific patterns or features of Instagram en-
gagement relate to attention and cognition.

Conclusions

This pilot cross-sectional study examined whether problem-
atic Instagram use is associated with inattentive ADHD symp-
tom endorsement and with performance on brief timed cogni-
tive tasks among female adolescents and young adults. Over-
all, higher IAS scores were associated with higher inatten-
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tive symptom scores, and higher inattentive symptom scores
were associated with lower cognitive task performance. The
pattern between problematic Instagram use and cognitive
performance was directionally negative, but did not sur-
vive multiple-comparison adjustment, underscoring the ex-
ploratory nature of the findings.

These results should be interpreted cautiously. The small
convenience sample, female-only recruitment context, re-
liance on self-report symptom measures, cross-sectional de-
sign, and use of a study-developed (non-validated) cognitive
task battery limit generalizability and prevent causal or direc-
tional conclusions. Accordingly, the present estimates are best
viewed as preliminary effect-size information to guide more
rigorous follow-up research.

Future studies should replicate these associations in larger
and more diverse samples and use longitudinal and/or exper-
imental designs to clarify temporal ordering. Incorporating
objective measures of platform use (e.g., usage logs), val-
idated cognitive batteries, and counterbalanced task admin-
istration would strengthen measurement and reduce poten-
tial confounds. If replicated, this line of work may help in-
form interventions that support healthier social media engage-
ment and attention-related outcomes in adolescents and young
adults.
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