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Computer and Internet use among Undergraduate Medical Students
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Introduction: The students in medical school have lived in
presence of online technology in their whole lives. They pre-
fer new media technologies and online learning. In the era of
information and computer technology scenario of health and
medical education has changed with the availability of medi-
cal literature on internet.

Material and Methods: A cross-sectional study among 200
medical students and 50 interns was undertaken after Institu-
tional Ethics committee permission. Questionnaire was vali-
dated and administered after receiving their due consent.
Results: The average computer use by medical students was
6.58 + 1.99 and average skill was 6.20 + 1.88. The average
hours utilized were 2.03+1.81 per day. The use and skills of
computer were more in males than females, also they were
more in urban students than rural students. 74.8% of medical
students used internet as first preference for use on computer.
84.4% feel there is need to receive training in use of comput-
ers. 11.6% feel they do not have the opportunity to learn com-
puters. 99.2% feel computer education is important. Students
preferred Wikipedia website for academic and Google website
for nonacademic use.

Conclusion: A computer teaching module is the current need
for undergraduate medical students in India. They should be
familiar with the computer skills for the ever changing medical
field. This will be useful to enhance the use of evidence-based
treatments and maintain update knowledge.
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INTRODUCTION

The twentieth century was a revolutionary period in the field
of computer science. Today, in twenty first century informa-
tion technology and computers represent an essential part
of every sphere of human life, especially in process of ed-
ucation.! In past decades use of computer and internet has
increased among college students? and in medical students
it is increasing.?

Today’s students in medical school have lived in the om-
nipresence of online technology in their whole lives. They
prefer new media technologies and online learning. Their
technology-integrated lives create new ways of learning.*
The internet is cost-effective, fast and has the advantage of
assessing information from any source.’

In the era of information and computer technology scenario
of health and medical education has changed with the availa-
bility of medical literature on internet. All the fields of med-
ical and allied sciences require adequate computer skills. In
order to improve quality of health care, information process-
ing and information technology is essential in this modern
world. This helps the students to acquire the knowledge of
medical science as well as recent advances in their respective
field.>*S

The development of online databases allows medical pro-
fessionals throughout the world to have immediate access to
hundreds of e-journals, a striking contrast to many of their
colleagues in developing countries.” However in developing
country like India the use of Information technology has in-
creased tremendously especially in younger generation.®

With the advance in medical field where most of the infor-
mation is easily available on the internet, there is increase in
the number of medical students using computer and internet
to upgrade the knowledge and skills.? Also attitudes toward
computer oreinted instruction is an important forf success in
online learning.” However there are no studies in India that
throw a light on the use of computer and internet in under-
graduate medical students. Thus we planned to assess the use
of computer and internet in undergraduate medical students
and interns of medical college and tertiary care hospital.

MATERIAL AND METHODS

A cross-sectional questionnaire based study of 250 medical
students which included 50 medical students from each year
and 50 interns, was conducted in medical college and tertiary
care hospital. Institutional Ethics Committee permission
was taken before starting the study (IEC number: RGMC/
CSMH/IEC/12 dated 10/1/2015). The study was conducted
in department of Pharmacology and Physiology, Rajiv Gan-
dhi Medical College from 01 February 2015 to 31 January
2016. The procedures followed in the study were in accord-
ance with the ethical standards of Institutional Ethics com-
mittee on human experimentation and with the Declaration
of Helsinki, adopted by the 18th World Medical Assembly,
revised in 64th General Assembly, Fortaleza, Brazil, October
2013.

The questionnaire was designed through the review of ques-
tionnaires from previous studies, with some changes to suit
local environment.®'> A pilot study was conducted on 10
students and based on pilot study result, modifications were
made in the questionnaire. The validity (content and criteri-
on) and reliability (test-retest reliability) of the questionnaire
was tested. The content and face validity of the questionnaire
was obtained by five experts in the field of medical educa-
tion. Test-retest reliability was estimated with a subsample
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of 20 students by taking two interviews seven days apart,
these were not included in the final analysis. Internal con-
sistency reliability by Cronbach’s-alfa coefficient was 0.72.
Participation in the study was voluntary and students willing
to give informed consent were enrolled in study. The objec-
tives of the study were explained to the participants and writ-
ten informed consent was taken. The demographic profile
and study questionnaire were administered and collected af-
ter 20-30 minutes. Those students not willing to participate,
did not return the questionnaire or returning incompletely
filled forms were excluded from the study. Total 286 ques-
tionnaires were distributed, 278 collected out of which 250
were selected. Data collected during the present study was
kept confidential. The questionnaire consisted of information
regarding computer and internet access, computer activities,
computer training, skills, place of access to computer and
internet, sources of information and factors restricting stu-
dents from using the computer. The use and skills related to
computer were assessed on visual analog scale (VAS) scale
of 0-10 where zero stands for no satisfaction and ten stands
for complete satisfaction.

STATISTICAL ANALYSIS

Data was entered in MS Excel 2010 responses were coded

Academ- Use Skills Hours
ic year

1 MBBS 5.86 + 1.85 *** | 558+ 1.73 *** 1.9 +1.08
I MBBS 7.55+2.13 7.37+.1.69 2.24+1.51
1II MBBS 626 +2.11# 5.66+2.06 ### | 2.12+1.02
IV MBBS 6.42+1.85 6.14+1.90 $ 1.62 +1.45
Interns 6.80+2.02 6.26+2.04 @ 2.28+1.51
Average 6.58 +1.99 6.20 + 1.88 2.03 +1.31

*: TMBBS vs I MBBS, #: 11l MBBS vs Il MBBS, $: IV
MBBS vs II MBBS, @: Interns vs Il MBBS
#, 8, @: p<0.01 *** ### p<0.0001
Table-1: Rating of computer use, skills and hours by medical
students at different academic years

Academ- Age (years) Total
ic year <10 10-15 15-20 >20

years years years years
I MBBS 22 24 4 0 50
11 MBBS 24 21 5 0 50
111 MBBS 14 27 9 0 50
IV MBBS 15 25 10 0 50
Interns 18 25 5 2 50
Total 93 122 33 2 250

Table-2: First time use of the computers by medical students at
different academic years

and analyzed. Data was expressed in terms of actual num-
ber, frequency and percentage, mean + standard deviation.
P value <0.05 was considered to be statistically significant.
Chi square test was used to test the association of different
variables of the participants. Parametric tests (Student’s un-
paired t-test, one way ANOVA and Tukey’s post hoc test)
were used to compare the scores among medical students.
The statistical analysis was done using statistics software
GraphPad Prism version 5.0for Windows, GraphPad Soft-
ware, San Diego California USA, www.graphpad.com” and
SPSS version 20.0.

RESULTS

In this study out of 250,151 (60.4%) were females and 99
(39.6%) were males, 210 (84 %) were from Urban and 40
(16 %) from rural areca. The average age in our study was
21.64 £ 1.74 years (range 19-28 years). 183 (73.2 %) were
from English medium, 55 (22 %) from Marathi, 11 (4.4 %)
from Hindi and one (0.4 %) from Urdu medium of educa-
tion in school. Within 250 students, 98 students had com-
bination of desktop, laptop, smartphone while 91 had only
smartphone, 37 had only laptop and 24 had only desktop.
249 (99.6%) have email id and 239 (95.6%) have access to
internet. Out of 239, 98 had access on smartphone, 81 on
laptop and 60 on desktop.

The use, skills and hours related to computer use is given
in table 1. The use of computer by males was 6.68 + 0.46
and by females was 6.14 + 0.34 (p<0.001). The skills of
using computer by males were 6.29 + 0.49 and by females
was 5.91 + 0.44 (p<0.001). The use of computer by urban
students was 6.92 + 0.73 and by rural students was 5.81 +
0.65(p<0.001) and skills by urban students was 6.77 + 1.05
and by rural students was 5.70 + 1.12 (p<0.001).

Out of 250, 213 (85.2 %) use the computer in home/hostel,
21 (8.4 %) use in medical college and 16 (6.4 %) internet
café. Among 250, 130 (52 %) had access to printers where
76 had access to printer at home/hostel, 43 at internet café
and 11 at medical college. The first time use of computer by
the medical students at different academic years is given in
table 2.

Out of 250, 124 (49.6 %) feel confident, 80 (32.00 %) feel
they can cope, 44 (17.6 %) feel some confidence and 2
(0.8%) completely lack in confidence in using computers.
The students familiarize themselves to the computer 151
(60.4 %) through self-learning, 51 (20.4 %) by parents, 34
(13.6 %) by friends and 14 (5.6 %) by special course

While using the activities on computer 187 (74.8%) stu-
dents gave first preference to Internet followed by 27 (10.8
%) gave first preference in using word document, 16 (6.4%)
gave first preference to using Multimedia and 20 (8.0 %)

Academic year Everyday 2-3 days/week Once a week Once a month Total
I MBBS 19 14 13 4 50
11 MBBS 17 16 11 6 50
111 MBBS 23 11 7 9 50
IV MBBS 18 14 8 10 50
Interns 27 11 6 6 50
Total 104 66 45 35 250
Table-3: Frequency of computer use by medical students at different academic years
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gave first preference to using Medline. Frequency of com-
puter use by medical students is given in table 3.

For academic activities 39 use computer every day, 84 use
2-3 days/week, 57 use once a week, 70 once a month. For
personal use 88 (p < 0.0001) use computer every day, 64 use
2-3 days/week, 56 use once a week, 42 (p=0.0027) once a
month.

To acquire knowledge of computers 98 (39.2 %) acquired by
Independent work on the computer, 45 (18 %) learned it in
school, 36 (14.4 %) at home, for 23 (9.2%) students some-
one else taught work on computers while 48 (19.2 %) had
attended computer courses. Among 48, 30 had done Mahar-
ashtra State Certificate in Information Technology (MSCIT),
8 Java, 4 C-programming, 3 Basic course and one each of
Animation, Web design, Hardware and Networking.

For upgrading medical knowledge 203 use supplementary
online resource materials, 189 use reading text material, 163
use images, 79 use animation, 65 use audio and 60 interac-
tive media. Out of 250, 211 (84.4 %) feel there is need to
receive training in use of computers while 39 (15.6 %) feel
there is no need. 94 students had responded to reasons for
not using computer, among them 44 feel that there is no need
of computer in medical field, while 3 feel they do not know
how to use computer properly, 18 feel they do not have inter-
est and 29 feel that they had no opportunity to learn comput-
er of which 28 were from rural area.

Out of 250, 248 (99.2%) feel that computer education is im-
portant while 2 feel it is not important at all. 151 (60.4 %)
would like to use computer as a replacement for theoretical
teaching. Regarding the relevance of computers to medicine
214 (85.6 %) expect that computers will deliver great bene-
fits to doctors and their patients, 10 (4.0 %) feel computers
are overused by doctors and physician, 19 (7.6 %) think that
computers is encroaching on medicine while 7 (2.8 %) stu-
dents don't think that computers will ever play an important
role in medicine.

The websites used by students for academic activities is giv-
en in table 4 and for nonacademic activities is given in table
5. The different computer skills used by medical students are
given in table 6.

DISCUSSION

Information Technology is fast becoming a part of our every-
day life. The Internet has given us easy access to information
at the click of few buttons.’ Now-a-days health and medical
education have been modified from conventional mean of
teaching to modern teaching methodology including infor-
mation technology.

In our study the computer use and skills was more in males
and statistically significant as compared to females also more
and statistically significant in urban students compared to ru-
ral. A study by Chowdhury et al had students within 20 -22

Academic year Website (Number of students)
Pubmed Webmed Medscape Medline Wikipedia Youtube Google
I MBBS 9 1 2 1 25 33 7
11 MBBS 16 5 8 5 19 21 11
III MBBS 18 2 11 1 27 14 9
IV MBBS 13 5 19 3 27 25 6
Interns 11 3 14 4 30 16 8
Total 67 16 54 14 128 109 41
Table-4: Computer website used for academic at different academic years
Academic Year Website (Number of Students)
Facebook Wikipedia Google Youtube Yahoo Shopping
1 MBBS 29 17 32 15 0 16
11 MBBS 20 24 18 16 4 0
III MBBS 18 29 35 28 1 16
IV MBBS 20 29 29 21 0 13
Interns 18 23 26 25 1 12
Total 105 122 140 105 6 57
Table-5: Computer website used for nonacademic use at different academic years
Computer Skills (Number of Students)
1 2 3 4 5 6 7 8 9 10 11
I MBBS 50 50 48 48 45 43 37 9 29 24 9
I1 MBBS 49 49 50 49 48 47 24 25 33 36 0
III MBBS 49 49 47 48 46 44 39 18 43 35 9
IV MBBS 50 49 49 46 43 39 38 5 24 21 5
Interns 50 49 47 46 43 40 37 8 39 36 5
Total 248 246 241 237 225 213 175 65 168 152 28
1:Able to turn a computer on and off, 2: Able to use a mouse, 3:Able to use pendrive/hard disk, 4:Cut and paste information from one
application to another, 5:Print out a document, 6:Set up folders or file directories, 7:To word process an essay or a letter , 8:To analyze
data using a statistical package, 9:Send a file as an email attachment, 10: To install a software package, 11:Design a web page
Table-6: Usage distribution of computer skills by medical students at different academic years
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years in which 54.7% were females and the average comput-
er skill was 61.8%, 66.8% had own computer at home while
52.2% had laptop and 69.6% used computer mostly for per-
sonal purpose.'® Study by Ahmed et al stated that consultants
rated 60% and junior doctors rated 53.1% as their computer
abilities.!” A study by Safdari found that 61.6% medical stu-
dents had smart phone.'® The findings related to computer
use in our study were similar to other studies.

In our study 74.8% of the students used Internet as first pref-
erence in using computers, 95.6% students had access to in-
ternet. 122 students had first use of computer around 10-15
years of age. According to Chowdhury et al medical students
used internet every alternative day, 35.7% email and brows-
ing.'® Study by Ahmed et al stated that 84.4 % of consultants
and 78.9% students use Internet. 55.0% of consultants used
Internet daily as compared to 18.2% of junior doctors."” A
study by Mattheos suggest that 72% have access to the In-
ternet."” Study by Asgari-Jirhandeh had email as the most
frequent used application.® The findings related to internet
use in our study was similar to other studies.

There was no significance in the hours utilized by the stu-
dents at various academic years. The Interns, II and III
MBBS students utilized more hours for computers than IV
and first year students, this might be due to more syllabus
to be covered in less time. In our study students preferred
Wikipedia followed by Pubmed for academic use and Goog-
le followed by Wikipedia for Nonacademic use. According
to Egle the most commonly used websites were Uptodate,
Google, Medscape, Wikipedia and Epocrates.*' According to
Kraenbring et al Wikipedia is increasingly used by students
for knowledge acquisition and learning. It is an accurate,
comprehensive source for drug related information for un-
dergraduate medical education.?

The positive attitude was reflected in our study where 85.6%
feel that computers will deliver great benefits to patients and
doctors while study by Chowdhury et al 59% of students
consider computer as a hindrance in their study while 38.2%
found it helpful to improve study'® and study by Mattheos
60% of students use computers for their education.”

In our study the time for nonacademic use was more than
the academic use. The excessive use of computers should
be integrated to learn more of their professional knowledge.
All the fields of medical and allied require adequate skills
of computer and Internet sciences.> The major goals of ed-
ucation are to encourage medical students to increase their
knowledge of medical science and become life-long learn-
ers.’ The use of computers should be channelized to acquire
more professional knowledge and skills. This will not only
improve the quality of care but also enhance the use of evi-
dence-based treatments, to maintain and update knowledge. "
In our study 99.2% feel computer education is important,
84.4% feel there is need to receive computer related train-
ing, 11.6% feel had no opportunity to learn computers while
19.2 % had some form of computer training. In our study
the students were lacking in using a statistical package and
designing web page, this can be part of the computer training
module for medical students. In study by Asgari-Jirhandeh
the average score for computer knowledge on scale of 0-10
was 4.19 and 86% of students agreed that computer skills

will be beneficial to them in future and 62% students wanted
a structured course in computer.”’ Study by Matttheos stated
that only 23.2 % students had some form of computer course
training while 38.4 % had never learned any computer re-
lated programme.' A study by Safdari stated that training
courses required for familiarity and way of using applica-
tions on smartphone be held.”® Our study and other studies
have highlighted the need of computer training in medical
students.

In the present study 39.8% acquire knowledge by independ-
ent work, while 203 students used supplementary online
resources for upgrading their knowledge. Computer based
training is effective for basic surgical skills training in medi-
cal students.? Studies have shown that with the help of com-
puter assisted learning there is improvement in performance
at Multiple Choice Questions, Objective Structured Clinical
Examination, problem solving skills and also increases stu-
dent satisfaction. Computers are being increasingly utilized
as aid in undergraduate medical education and also increas-
ingly utilized in postgraduate teaching programmes that play
an essential role in Continuing Medical Education activities.
Thus it is evident that having competent computer skills
has become vital for medical undergraduates.® According to
Wilkinson for the students to increase the use of e-learning
require development in computer and technology advances.*
However, for this to be successful, students must be ade-
quately skilled at using computer.” Thus there is urgent need
of a computer learning module for the medical undergrad-
uates in India to remain up-to-date with the ever changing
medical field. The foundation of computers knowledge will
help in efficiently using e-learning modules in various fields
of medicine. This will help in enhancing the performance of
medical undergraduates so they will be at par with the global
standards in medical field.

Limitations

It was conducted at one medical college and tertiary care
hospital, so the results may not be indicative of the entire
population. It was a questionnaire based study, it depends on
the recall ability of the respondents.

CONCLUSION

There is a need to efficiently use computer for academic use
in medical students especially from rural area. This can be
done by increasing computer training or by introducing a
computer training module for the students in undergraduate
programme. The course should include statistical software’s,
and also ability to search the content in the right website. As
the students lack understanding and also technical skills, the
course should integrate student’s competency of computer
skills, in their medical education, as to be update in academic
and professional career.
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