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Materials and Methods: A cross-sectional study was conducted among 169

undergraduate medical students in Nagaon by purposive sampling using pre-

designed structured questionnaire, validated digital literacy questionnaire,
PSQI scale and Compulsive Internet Use scale. SPSS version 22.0 was used

;3;; i\ged?“b Health for data analysis. Fisher’s exact test and Simple linear Regression analysis

; 16 (2); 2303-2307

applied. P value <0.05 was considered significant.

Results: Male students had significantly good knowledge (36.1%) and higher

proficiency (63.6%) of digital skills compared to females. Majority (83.4 %)

of the students had poor sleep quality and only (35.5 %) of the students had

problematic technology use. There was no statistically significant association

between sleep quality and technology use.

Conclusion: High level of digital literacy skills was found among the students

but insufficient sleep have been found among the students suggesting a

potential negative impact of prolonged digital device use on sleep quality

which is a worrisome matter.
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INTRODUCTION perform better and are more productive than those

who lack digital skills."*¥) Many institutions and

In this 21%century where technology is being used in organizations are aware of the gap between existing
every domain of life, there is need to stimulate and needed digital competencies.”/Portable
digital literacy for education be it medical electronic touch screen devices such as the iPad and
engineering or any sector of education. The iPod are increasingly a part of technology tools in
exponential growth of technology use in every aspects of current c4hlldh00d experiences 1nclud%ng
organization has compelled everyone to be digitally those Of school}ng.[ % Those tools have changlng
literate. Persons equipped with digital literacy tends literacy instruction and the way of students learning.
to perform better and are more productive. At Digital literacy can also be an effective tool for
workplaces, individuals with digital skills tend to children with disability. The European Commission
2303

International Journal of Medicine and Public Health, Vol 16, Issue 2, April-June 2026 (www.ijmedph.org)



has defined digital literacy as the ability to use
information and communication technologies and
the internet for creativity, innovation, and
entrepreneurship and to acquire the knowledge and
skills necessary to live in the 21 century.IDigital
literacy skills include using laptops, smartphones,
tablets, networks, and software (e.g, video
conferencing , typing skills, using Word processing
application and presentation application,typing
skills, keyboard shortcuts) and installing/deleting
programs. However at the same time technology use
can also have impact on the sleep quality of the
users. Through various process including light
exposure with delayed melatonin release,’® and
cognitive process resulting in an increased desire for
continued use rather than sleep initiation.®®*! Sleep
loss in this age group appears to be exacerbated by
the use of technology devices, TV viewing, internet
use, video gaming.l'%'121 Mobile telephone use
have been associated with reduced sleep duration,
late sleep initiation, lassitude and/or worsened sleep
disturbance.l'*'Y\We are tackling a difficult
quandary: the digital tools designed to educate,
connect, and empower us are also being exploited to
harm our most vulnerable population- the children
and the adolescents.I'”In this study we made an
effort to assess digital literacy skills of the students
and to determine the relationship between
technology use and sleep quality.

MATERIALS AND METHODS

Study type: Institutional based Descriptive Cross-
sectional study

Study Area: Nagaon Medical College & Hospital,
Assam

Study Population: First phase Undergraduate
Medical Students

Study period: Sample size & sampling method- A
total of 169 students were included by purposive
sampling method.

Inclusion Criteria: All first phase Undergraduate
Medical Students who gave consent to participate in
the study.

Exclusion Criteria

a) Incompletely filled questionnaire

Data Collection tool: A pre designed self-
administered structured questionnaire consisting of
socio-demographic ~ profile,  digital literacy
questionnaire Language Learners (DLQ-LL),!') and
validated scales namely Pittsburgh Sleep Quality
Index (PSQI),!'”! Compulsive Internet use scale.['®!
Knowledge about Digital literacy was assessed by
10 questions, correct answer was given a score of 1
and wrong answer was given a score of 0. So, out of
total 10 marks individual knowledge scores were
calculated and categorized as 8-10 good, 6-7
Average, 0-5 poor.

Proficiency was assessed whether a student possess
skill for a certain task with 10 questions.A score of 1
was given if response was positive and score of 0 if

response was negative. Out of total score of 10,
students who scored above 5 were categorized as
highly skilled, students who scored less than 5 were
categorized as less skilled.

PSQI is a validated scale (Cronbach’s alpha 0.77)
which measures sleep quality and disturbances over
one month period and consists of 19 questions that
are self-rated.The 19 items are divided into 7
components, each component ranging from a score
of 0-3. Total global PSQI score range from 0-21
which is obtained by adding the scores of 7
components with score more than 5 indicating poor
sleep quality with diagnostic sensitivity of 89.6 %
and specificity of 86.5 % respectively.

Digital technology use-related impairments were
assessed based on adolescents’ perceptions of
whether their digital technology use was
problematic or impairing aspects of their daily life
using an adapted version of the Compulsive Internet
Use Scale. The term “internet use” was replaced by
“use of technology” and defined as the use of “the
internet, email, social networking sites and tools,
mobile phones, and text messaging” to reflect the
changing nature of online activities and
communication in the decade since the original scale
was developed.

Data Collection Method: Data was collected in a
classroom according to prefixed day schedule.
Students were briefed about the purpose of the study
and details about the scales. After obtaining written
informed consent from the students assuring them
confidentiality and anonymous of data collection,
questionnaires were distributed which was self-
administered by the students.

Data Analysis: Descriptive statistics viz. frequency,
percentage, mean and standard deviation were
calculated to represent the data. Fisher’s exact test
was done to find association among variables and
Simple linear regression analysis done to find the
relationship between sleep quality and technology
use of medical students. P value <0.05 was
considered as statistically significant. Data was
entered in MS Excel and analysed using SPSS 22.0
version.

Ethical Approval- Study was approved by
Institutional Ethical Committee, Nagaon Medical
College and Hospital, Assam.

RESULTS

Out of 169 students, 111 (65.7%) were male and 58
(24.3) were female. The mean age of the students
was 21.3+-1.6 years, mean CIU score was 1.36+-
0.47, mean Global PSQI score was 12.4+-6.7, mean
knowledge score was 6.5+-2.6 (male 6.4+-2.6,
female 6.6+-2.6) respectively.

Majority of the students had good knowledge about
Video Conferencing devices (96.4%), storage of
images in a digital camera (98.8%), AVI &MP4
(94.7%), Bluetooth (92.3%), Junk Files (98.2%),
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term used for confirming username & password
(80%) respectively. [Table 1]

There's a statistically significant difference
(P=0.007) in knowledge levels between male and
female students. A higher percentage of male
students (36.1%) have good knowledge about digital
literacy compared to female students (10.7%).
[Table 2]

The difference in proficiency between male and
female students is not statistically significant (P=
0.332). Most of the male students (63.6%) were
highly skilled than female students (36.4%). [Table
2]

There's a statistically significant difference
(P=0.016) in sleep quality between male and female

students. Majority of male (78.4%) and female
(93.1%) students have poor sleep quality. Less than
one fourth (21.6%) of male students and only (6.9
%) of female students had good sleep quality. (Table
3)

More than half (55%) of the male students were
found to have problematic technology use compared
to female students (45 %) but it was statistically
insignificant (P=0.42). [Table 4]

On regression analysis, no statistically significant
association was found between use of technology by
the students and sleep quality of the students. [Table
5]

Table 1: Gender wise distribution of knowledge assessment regarding digital literacy (N=169)

Correct
responses

Correct
responses

Correct
responses

Items Male

Female Total

Device needed
for video
conference

108 (66.3)

55 (33.7) 163(96.4)

Where does a
digital camera
store pictures

110(65.9)

57(34.1) 167(98.8)

AVI and MP4 are
examples of

108(67.5)

52(32.5) 160(94.7)

Technology for
converting
speech to text

63(67.7)

30(32.3) 93(55)

What is
Bluetooth

106(67.9)

50(32.1) 156(92.3)

What is not
needed for
evaluating
website
information

30(71.4)

12(28.6) 42(24.9)

Term used for
junk files

110(66.3)

56(33.7) 166(98.2)

Confirming
username and
password is
known as

94(69.1)

42(30.9) 136(80.5)

Fraudulent
attempt to
acquire sensitive
information

71(68.9)

32(31.1) 103(61)

Unsafe password
practice

85(68)

40(32) 125(74)

*Figures in parenthesis indicate percentage
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Table 2: Gender based comparison of digital literacy

Variables Gender Total P Value
Knowledge Male Female
Good 61(36.1) 18(10.7) 79 (46.7)
Average 44(26.0) 32(18.9) 76(45.0) 0.007
Poor 06(3.6) 08(4.7) 14(8.3)
Proficiency
Highly skilled 84(63.6%) 48(36.4%) 132 (78.1)
Less skilled 27(73%) 10(27 %%) 37 (21.9) 0.332
Total 111 58 169
*Figures in parenthesis indicate percentage
Table 3: Gender based comparison of sleep quality
Variables Gender Total P Value
Sleep Quality Male Female
Good 24 (21.6) 04 (6.9) 28 (16.6) 0.016
Poor 87 (78.4) 54 (93.1) 141 (83.4)
Total 111 58 169
*Figures in parenthesis indicate percentage
Table 4: Association of sleep quality with technology use
MODEL Sum of Degree of Mean Square | F-Value P Value
Squares Freedom
Regression 0.097 1 0.097 0.699 0.404*
Residual 23.264 167 0.139
Total 23.361 168
Dependent Variable Sleep Quality
*Predictors (Constant) Compulsive Internet use scale

DISCUSSION

The use of Technology, digital literacy skills, and
their impact on sleep quality among first-year
medical students of an institution in Nagaon district,
Assam were explored in this study

The study showed satisfactory level of digital
literacy knowledge among the participants, with
most students having adequate awareness of
commonly used digital tools such as video
conferencing platforms, multimedia file formats,
Bluetooth use, junk files, and password
authentication. The exponential integration of digital
technologies into academic learning and daily life,
especially following the widespread adoption of
online teaching modalities in medical education is
inevitable.'”) However, a statistically significant
gender difference was seen in knowledge levels,
with male students demonstrating greater digital
literacy knowledge than female students. Similarly
in a study conducted van Deursen Alet.al, gender-
based differences have been reported.This disprity
can beattributed to greater informal exposure,
interest, and confidence in technology use among
males.2%

Though there were differences in knowledge levels,
our study did not find a statistically significant
gender difference in digital proficiency. Although a

higher proportion of male students were categorized
as highly skilled, the overall proficiency levels were
comparable across genders. This suggests that
structured academic requirements and routine use of
digital platforms in medical education may help
bridge practical skill gaps, even when theoretical
knowledge differs which was published in a
narrative review by Gaur U et al.l?!]

While in our study sleep quality assessment revealed
a high prevalence of poor sleep quality among both
male and female students, with a significantly
higher proportion of females reporting poor sleep.
This finding is consistent with earlier study
conducted by Ibrahim NK et.al indicating that
medical students are particularly vulnerable to sleep
disturbances due to academic stress, irregular
schedules, examination pressure, and psychosocial
factors.??) The higher prevalence of poor sleep
quality among female students has also been
reported in a study done by Zhang B et.aland may
be influenced by greater stress perception, anxiety,
and emotional responsiveness.[?]

Among the male students, problematic technology
use was observed more frequently, however, the
difference was not statistically significant. These
findings aligns with study conducted by Kuss DJ et
al.?Y This finding suggests that excessive or
maladaptive use of technology is prevalent among
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medical students irrespective of gender, likely due
to increased dependence on digital devices like
smartphones, lapotop, tablet for academic, social,
and recreational purposes.

Remarkably, regression analysis did not
demonstrate a statistically significant association
between technology use and sleep quality in the
present study. This indicates that while technology
use is common among medical students, sleep
quality may be more strongly influenced by other
factors such as academic burden, stress levels,
physical activity, and lifestyle habits. These findings
are same as reported in study by Lemola S et.al
where sleep disturbances persisted even after
controlling for screen time and digital exposure.[?”!

CONCLUSION

In general the findings underscore the need for early
interventions which includes sleep hygiene, stress
management, and balanced technology use among
medical students. Incorporating awareness programs
and counseling services within the medical
curriculum may help improve sleep quality and
promote healthier academic and psychosocial
functioning.

REFERENCES

1. P. Reddy, C. Kaylash, B. Sharma, D. Chand, Contextualized
game-based intervention for digital literacy for the pacific
Islands, Educ. Inf. Technol. (2021) 1-26,
https://doi.org/10.1007/s10639-021-10534-y.

2. L. Anthonysamy, Digital literacy deficiencies in digital
learning among undergraduates, in: Proceedings of the
Conference on Managing Digital Industry, Technology and
Entrepreneurship. Bandung,Indonesia, 2019. Retrieved.
(Accessed 25 July 2021)

3. M. Oberl"ander, A. Beinicke, T. Bipp, Digital competencies:
a review of the literature and applications in the workplace,
Comput. Educ. 146 (2020) 1-23. Retrieved from,
https://www.sciencedirect.com/science/article/abs/pii/S03601
31519303057.

4. Kucirkova, N., Messer, D., Sheehy, K., &Flewitt, R. (2013).
Sharing personalised stories on iPads: A close look at one
parent-child interaction. Literacy - UKLA, 47(3), 115-122

5. Laidlaw, L., & O'Mara, J. (2015). Rethinking Difference in
the iWorld: Possibilities, Challenges and ‘Unexpected
Consequences’ of Digital Tools in Literacy Education.
Language and Literacy, 17(2), 59. doi:10.20360/g2hc7k

6. O’Mara, J., & Laidlaw, L. (2011). Living in the iWorld: Two
researchers reflect on the changing texts and literacy
practices of childhood. English Teaching: Practice and

Critique 10(4), 149-159. Retrieved from
http://education.waikato.ac.nz/research/files/etpc/files/2011v
10n4nar2.pdf

7. Martin A, Grudziecki J, DigEuLit. Concepts and tools for
digital literacy devel—opment. Innov Teach Learn Inform
Comput Sci. 2006;5(4):249-67.

1.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

Wood B, Rea MS, Plitnick B, Figueiro MG. Light level and
duration of exposure determine the impact of self-luminous
tablets on melatonin suppression. Appl Ergon 2012; 44: 237—
240.

Achab S, Nicolier M, Mauny F, Monnin J, Trojak B, Vandel
P et al. Massively multiplayer online role-playing games:
comparing characteristics of addict vs non-addict online
recruited gamers in a French adult population. BMC
Psychiatry 2011; 11: 144.

. Calamaro CJ, Yang K, Ratcliffe S, Chasens ER. Wired at a

young age: the effect of caffeine and technology on sleep
duration and body mass index in school-aged children. J
Pediatr Health Care 2012; 26: 276-282.

Tynjala J, Kannas L, Valimaa R. How young Europeans
sleep. Health Educ Res 1993;8: 69-80.

Yen CF, Ko CH, Yen JY, Cheng CP. The multidimensional
correlates associated with short nocturnal sleep duration and
subjective insomnia among Taiwanese adolescents.Sleep
2008; 31: 1515-1525.

Weaver E, Gradisar M, Dohnt H, Lovato N, Douglas P. The
effect of presleep videogame playing on adolescent sleep. J
Clin Sleep Med 2010; 6: 184—189.

Rehbein F, Kleimann M, Mossle T. Prevalence and risk
factors of video game dependency in adolescence: results of
a German nationwide survey. CyberpsycholBehavSocNetw
2010; 13: 269-277.

Fry D, Fang X, Elliott S, Casey T, Zheng X, Li Y, et al.
Prevalence estimates and nature of online child sexual
exploitation and abuse: a systematic review and meta-
analysis. Lancet Child Adolesc Health. 2025;9(3):184-93.
Son JB. Digital literacy questionnaire — Language learners
(DLQ-LL). 2015

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer
DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res. 1989
May;28(2):193-213. doi: 10.1016/0165-1781(89)90047-4.
PMID: 2748771.

Meerkerk, G.J., Van den Eijnden, R. J. J. M., Vermulst, A.
A., &Garretsen, H. F. L.(2009). The Compulsive Internet
Use Scale (CIUS): Some Psychometric
Properties.Cyberpsychology&behavior, 12(1), 1-6.

. World Health Organization. *Digital education for building

health workforce capacity*. WHO; 2021.

Van Deursen AJ, van Dijk JA. The digital divide shifts to
differences in usage. *New Media & Society*.
2014;16(3):507-526.

Gaur U, Majumder MAA, Sa B, Sarkar S, Williams A, Singh
K. Challenges and opportunities of preclinical medical
education: COVID-19  crisis and beyond. *SN
Comprehensive Clinical Medicine*. 2020; 2:1992—-1997.
Ibrahim NK, Badawi FA, Mansouri YM, et al. Sleep quality
among medical students at King Abdulaziz University.
*Journal of Community Medicine & Health Education*.
2017;7(561):1-6.

Zhang B, Wing YK. Sex differences in insomnia: A meta-
analysis. *Sleep*. 2006;29(1):85-93.

Kuss DJ, Griffiths MD. Internet addiction in students:
Prevalence and risk factors. *Computers in Human
Behavior*. 2012;29(3):959-966.

Lemola S, Perkinson-Gloor N, Brand S, Dewald-Kaufmann
JF, Grob A. Adolescents’ electronic media use at night, sleep
disturbance, and depressive symptoms. *Journal of Youth
and Adolescence*. 2015;44(2):405—418.

2307

International Journal of Medicine and Public Health, Vol 16, Issue 2, April-June 2026 (www.ijmedph.org)



