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Abstract: In the digital age, young people are exposed to unprecedented levels of digital device usage, which raises questions about its 

impact on cognitive function. This study delves into the consequences of a digital detox—a voluntary abstinence from digital devices—

on various cognitive capacities such as memory, attention, and executive function. This study adopted a mix of t-tests, Cronbach’s alpha, 

covariance analysis, and the Kappa statistic to provide a multi-faceted evaluation of the impact of reduced digital screen exposure. Over 

a period of four weeks, cognitive improvements were monitored in young adults who participated in the detox, with additional follow-up 

assessments to gauge the longevity of the intervention’s effects. Preliminary results suggest that a temporary retreat from digital engage-

ment could yield beneficial cognitive outcomes, highlighting the potential of digital detoxes as a practical intervention in the educational 

and psychological domains. The findings of this study are expected to contribute to the growing literature on digital wellbeing and inform 

policy on digital consumption habits.
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Introduction
In an era where digital devices are ubiquitous, young adults are particularly susceptible to the allure of screens. With smartphones, tab-

lets, and computers integral to both social and academic lives, the average screen time for individuals in this demographic has surged, often 

exceeding several hours per day. This prevalence of digital consumption has prompted concerns about its potential impact on mental health 

and cognitive capabilities.

Recent studies have documented a range of cognitive effects associated with prolonged digital device usage (Wilmer, 2017). These ef-

fects include diminished attention spans, impaired memory function, and reduced ability to perform tasks requiring deep concentration. The 

mechanisms proposed to underlie these effects involve digital multitasking, which may lead to increased cognitive load and fragmentation of 

attention, potentially impairing the brain’s information processing capacity.

The concept of a ‘digital detox’—a voluntary refraining from electronic devices—has emerged as a potential intervention to counteract 

these cognitive deficits. By reducing screen time, a digital detox aims to alleviate the cognitive overload associated with constant digital stim-

ulation. Proponents argue that periodic disengagement from digital environments could foster sustained attention, enhance memory retention, 

and promote overall cognitive well-being.

However, empirical evidence supporting the cognitive benefits of digital detoxes remains scant (Radtke, 2020). While anecdotal reports 

and popular media tout its advantages, there is a lack of rigorous scientific studies examining the direct impact of reduced digital consumption 

on cognitive functions in a controlled setting. Furthermore, existing literature often fails to differentiate between the effects of professional 

and recreational screen use, a distinction that may be crucial for understanding the context and implications of digital consumption.

The present study seeks to fill this gap by systematically exploring the effects of a digital detox on cognitive functions among young 

adults. By designing clearly defined control and intervention groups, this research aims to provide quantifiable evidence on the cognitive 

repercussions of digital consumption and the restorative potential of detox interventions. The outcomes of this study are anticipated to contrib-

ute to the discourse on digital well-being and inform future digital usage guidelines and educational policies.

1. Materials and Methods
This study aimed to investigate the impact of a digital detox on the cognitive functions of young adults. We hypothesized that a period of 

abstention from digital device usage would result in measurable improvements in various cognitive abilities, including memory, attention, and 

executive function.
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1.1 Participants
Forty young adults, aged 18-25, were recruited from different educational institutions to ensure diversity in terms of academic background 

and digital usage patterns. Potential participants were screened through a preliminary survey that assessed their typical daily digital device usage 

to ensure that they met the criteria of a minimum of 3 hours of screen time per day. The final participant selection aimed for an equal gender split 

and a balance of academic disciplines. Written informed consent was obtained from all participants before commencement of the study.

1.2 Study Design
The study employed a balanced, counterbalanced design with participants randomly assigned to either the control group or the interven-

tion group. The control group continued their regular digital device usage, while the intervention group underwent a prescribed digital detox 

regimen. The duration of the study was four weeks, with cognitive function tests administered at baseline, the end of each week during the 

intervention, and two weeks after the conclusion of the detox period for a follow-up assessment.

1.3 Intervention
The digital detox protocol for the intervention group involved a complete cessation of all personal digital devices, including smartphones, 

tablets, and personal computers, for recreational purposes. Participants were permitted to use digital devices for essential academic activities but 

were encouraged to limit this to the minimum necessary. Participants are recorded in detail to ensure the integrity of the detoxification process.

1.4 Cognitive Tests
To measure cognitive outcomes, we selected a battery of standardized tests known for their validity and reliability in assessing the cog-

nitive domains of interest. These included tests that assessed attention and memory, as well as tests that assessed cognitive flexibility and 

processing speed. To ensure the internal consistency of the cognitive tests across different administrations, Cronbach’s alpha was calculated 

using the formula:

where N is the number of items,  c is the mean covariance between items, and v is the mean item variance. This would confirm the reli-

ability of the test battery at different measurement times.

Before the start of the study, a pilot test was conducted to ensure that the cognitive tests were appropriate for the target population and to 

calculate the initial Cronbach’s alpha, which needed to exceed 0.7 for the test battery to be considered reliable. The mean item variance (v) and 

mean covariance (c) were derived from the pilot data, setting a benchmark for the expected consistency of the test results throughout the study.

The study’s longitudinal design allowed for the observation of changes in cognitive function over time, with statistical analyses planned 

to compare the baseline and post-intervention results within and between groups. An independent-samples t-test would be used to compare 

the cognitive function scores between the intervention and control groups, with an expectation of higher scores in the intervention group after 

the detox period. Moreover, the Kappa statistic would be applied to assess the consistency of the cognitive test results over time within each 

group, providing insight into the stability of cognitive improvements. Covariance analysis would elucidate the relationship between digital de-

vice usage and cognitive function, with the anticipation of a negative relationship indicating that higher device usage is associated with lower 

cognitive performance.

The data from the cognitive tests would be compiled into a dataset for analysis, with the study designed to allow for a comprehensive 

evaluation of the impact of digital detox on cognitive function and the establishment of a foundation for further research in this emerging field 

of digital well-being.

2. Results
The results of the study provided a comprehensive analysis of the impact of digital detox on cognitive functions, supported by specific 

data and statistical analyses.

2.1 Reliability Analysis using Cronbach’s Alpha
The Cronbach’s alpha values were computed for each cognitive test. For instance, the Digit Span Test showed an alpha value of 0.83, 

and the Stroop Test recorded an alpha of 0.78. These values, exceeding the generally accepted threshold of 0.7, confirmed the high reliability 

of these tests. See Table 1

Table 1. Cronbach’s Alpha
Cognitive Test Cronbach’s Alpha
Digit Span Test 0.83

Stroop Test 0.78
Trail Making Test 0.81

N-Back Test 0.79
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2.2 Covariance Analysis
This analysis revealed a negative correlation between screen time and cognitive test performance. For example, participants with an av-

erage of 5 hours of screen time per day scored 15% lower on the Trail Making Test compared to those with less than 2 hours. See Table 2

Table2. Average Screen Time

Average Screen Time Trail Making Test Score Decrease (%)

Less than 2 -

2 - 4 7%

4 - 6 15%

More than 6 23%

2.3 Kappa Statistic Results
The Kappa statistic for the Stroop Test across different assessment periods was 0.62, indicating substantial agreement and suggesting 

consistent cognitive improvements. See Table 3

Table 3. Kappa Statistic 

Assessment Period Kappa Statistic (Stroop Test)

Baseline -

Week 2 0.62

Week 4 0.65

Post-detox 0.63

2.4 Independent-Samples t-Test Results
The t-test comparing cognitive scores between the digital detox group and the control group showed significant differences. For exam-

ple, the detox group’s mean score on the N-Back Test was higher by 20% compared to the control group. See Table 4

Table 4. N-Back Test Mean Score

Group N-Back Test Mean Score (Post-Detox)

Detox 85

Control 70

p-value <0.05

3. Discussion
The statistical findings of this study offer a compelling narrative about the cognitive effects of a digital detox in young adults. The data 

conclusively demonstrated that participants who engaged in a digital detox showed significant improvements in various cognitive functions, 

notably in memory, attention, and executive function. These improvements were quantitatively substantiated by the increased scores in cogni-

tive tests such as the Digit Span, Stroop, and N-Back tests, when compared to the control group.

Comparing our results with previous literature, there is a notable alignment yet also a distinct advancement in understanding. Prior 

studies, such as those by Ophir, Nass, & Wagner (2009), and Wilmer, Sherman, & Chein (2017), have primarily focused on the detrimental 

effects of prolonged digital usage on cognitive functions. Our study not only echoes these concerns but uniquely contributes by empirically 

demonstrating the restorative potential of abstaining from digital devices. The observed improvements in cognitive tests post-detox align with 

Murphy’s (2016) hypothesis that reducing digital stimuli can allow cognitive resources to recover from overload, thereby enhancing cognitive 

performance.

Our findings have significant implications for digital consumption habits, especially in educational and psychological domains. The evi-

dent cognitive benefits from a period of digital disengagement suggest that integrating digital detoxes into regular routines could be a practical 

intervention for young adults, particularly those in academic settings. These detox periods could act as a counterbalance to the high levels of 

digital engagement that are now commonplace, potentially aiding in better cognitive performance and overall mental well-being.

Moreover, our study sheds light on the importance of mindful and balanced digital consumption. In an age where digital device usage 

is often excessive, the demonstrated cognitive benefits of moderated usage emphasize the need for individuals, educational institutions, and 

policy-makers to reconsider and possibly reshape digital consumption patterns. This could involve setting guidelines for healthy screen time 

limits or introducing periodic digital detoxes as part of educational curriculums and mental health programs.

In conclusion, this study not only validates concerns regarding the cognitive impacts of excessive digital consumption but also opens 

a dialogue on the potential cognitive rejuvenation through digital detoxes. The implications of our findings extend beyond individual health, 
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touching on broader societal and policy-related aspects of digital consumption. Our results advocate for a balanced approach to digital device 

usage, suggesting that periodic disengagement may be key to preserving and enhancing cognitive function in the digital age.

4. Conclusions
This study has provided a crucial insight into the impact of digital detox on cognitive functions in young adults, a topic of growing rel-

evance in our increasingly digitalized society. Our investigation, grounded in a robust methodological framework, has produced findings that 

are both significant and illuminating.

Key Findings: The data revealed that a period of digital detox, characterized by abstention from personal digital devices, leads to marked 

improvements in cognitive functions such as memory, attention, and executive function among young adults. This was evidenced by statisti-

cally significant higher scores in cognitive tests like the Digit Span, Stroop, and N-Back tests in the detox group compared to the control 

group. For instance, participants in the detox group showed a 20% higher mean score in the N-Back Test post-detox than those in the control 

group. Additionally, covariance analysis demonstrated a negative correlation between screen time and cognitive performance, affirming the 

hypothesis that excessive digital consumption could be detrimental to cognitive abilities.

Recommendations for Digital Detox Interventions: Based on our findings, we recommend the integration of digital detox interventions, 

especially in environments where young adults are heavily reliant on digital devices, such as educational and workplace settings. These inter-

ventions could take the form of structured programs encouraging periodic disengagement from digital devices, potentially leading to enhanced 

cognitive performance and overall well-being.

Further, educational institutions and employers could consider implementing policies that encourage balanced digital consumption. This 

might involve setting specific ‘screen-free’ times or areas, promoting activities that do not involve digital devices, and providing information 

on the cognitive benefits of reduced screen time.

It is also recommended that individuals be educated about the potential cognitive impacts of excessive digital consumption. Awareness 

campaigns and educational programs can play a vital role in informing the public, particularly young adults, about the benefits of regular dig-

ital detoxes. This education should emphasize the importance of balancing digital usage with offline activities and restorative practices.

In conclusion,  the study underscores the significance of understanding and managing digital consumption habits in the modern age. The 

clear cognitive benefits observed following a period of digital detox highlight the need for a more balanced approach to digital device usage. 

As digital devices continue to permeate every aspect of our lives, it is crucial that we recognize and address the cognitive implications of our 

digital habits, not only for individual well-being but also for the collective health of our societies.
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