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Abstract

This study is an attempt to estimate prevalence of computer related
health problems/musculoskeletal discomforts among college students
and to investigate association of health problems/musculoskeletal
discomforts with duration of computing. 300 college students were
studied from Punjab state of India using computer and laptops.
Majority of respondents were female, graduate and fall in 20-25 years
age group, use desktop and work on computer 2-4 hours and take at
least once an hour break during working on computer. Chi Square test
and 'T' test was used to test the hypothesis. There is association
between musculoskeletal problems due to Computer Usage and years
of working on computer and between musculoskeletal problems due to
Computer Usage and hours of working on computer. Health related
problems/Musculoskeletal discomforts are independent of Gender
except lower back pain which is more in females. There is no
difference in Health related problems/Musculoskeletal discomforts
between desktop users and Laptop users.
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Introduction

Computer use among college students has increased dramatically in
the last few years. Most academic programs now require a computer
and computer literacy for enrollment. In every field, one cannot think
without computer work. It has decreased work load in offices, college,
school and business sector. Computer has become a connecting and
communicating media these days.

Computer work involves repetitive moment of upper limbs, adapted
postures using laptops in bed and using desktop sitting on a chair.
There are changes in musculoskeletal structures causing tightness,
fatigue, neck ache other joint symptoms.

Studies done by different researchers have found that up to 80% people
experience physical discomfort during or after computer work.

Need of the Study

There is insufficient data on musculoskeletal related to computer use
among Indian population. Concentrating the differences in academic
schedule in college program and duration of computing, there is need
to evaluate Health related and musculoskeletal complaints (MSK)
related to computer use among student.

59




Pacific Business Review International

60

Table 1: Empivical Lilevatore an Compoter Belated Health Problems.

Author Clonutry sty desden & | Instrwment Methodology Faesults of the study
(Vear) Sarmple Sice Ukl
Karen Jacob (2002) | New England cross-scctional survey used in | Perecntage and Chi- | Musculoskelctal (MBS
sudvand6thand | the study  to | Square test discomfort’pain ~ associated
Tth grade detertmine  the with computer use in adulis
gtudents in three | prevalence of may be prevalent throughout
middle schools | computer- middle school aped students.
related 40% of thoese participants with
musculoskeletal computer-related MEC
discomforpain discomfort'pain reporied takng
was adapted a break from using the
from one used compitter once an hour, This
bv Katz, Amick, finding suggests that they may
Carrell, Hallis, be aware of the M5O
Foszel, & Coley discomfort/pain  and take a
(2000} in break  to relieve  this
their research on discomfort, Diespite 95.3% of
the prevalence the students reporting spending
of UpTHT 0-6  hoursiday  using  »
extremity computer, the amount of time
musculoskeletal spent using the compuler was
disorders mn niot asspciated with
college sudents. musculoskeletal
discomfort/pain.
Soloyarma ef sS4 Cross  Sectional | questionmaires | Percenlage Concluded that most schools
al (2002) Study and 100 are  slow  in  developing
ele-mentary., instroctive programs about
Junior high, and environment and ergonomics in
high schools relation  to  the computer
workspace, Although children
currently were not
experiencing musculoskelatal
problems, a concern for futare
problems with the prospected
s muse of compuiers i the
classroom was expressad. This
nise i compiiter use can lead to
physical problems if measures
are not teken to improve
CrEonomic positioning,
Ketola er @/ (2002) | T784 Cross  Secticnal | questionnaires | Percentage More uze of computer is the

Study  amad 124

subjects

migjor canse ol musculoskeletal

and ergonomics  education
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helped  reduce  discomfor;
however, the best results were
achieved by cooperative plan-
ning in which both workers and

practitioners were involved

cross-sectional FUTVEY Percentage, The most frequently reported
Shari Mchdahan | Caljfornia study and 5712 MANTFA and | disorders  were  related  to
and Rafer Lutz college students Repression evestrain affecting nearly 5%,
(2003) and upper back and neck pain
affecting 70% of computer
users, This study confirmed the
effectiveness of training in
workstationdesign considenng
thar these W
recomnmendations are among
the most  recommended
siralegies in the worksiation

design literature
Enc el al. (200:4) Calilvrmia cross-sectional 304 waduate | Chi-Sguare stalistie | Approximately B0% ol
study and 206 students and respondents  reported  upper
Electrical randomly logistic regression | extremity or neck  pain
Enginceringand | selected, 206 attributed to computer use and
Computer completed  the reported a mean pain severity
Science (EECS) | questionnaire scoreontf4.5( 2.2; scale 0-10]).
wrsduate students | (67% In a Mnal logstic regression
participation madel, female pender, vears of
rate) with computer use, and hours of
G9% completing computer use per week were
the sigmi fcanily  associated  with
questionnaine pain. The high prevalence of
omline, and 31% upper extremity pain reported
by b graduate students suggests a
telephone. public health need to identify
interventions that will reduce
symptom severity and prevent

impairment.

Maoras et al. (2007) | L5454 random-cross EUTVEY Percentage Aszess levels of discomfort,
sectional study of previous laptop nse, major and
6l nen-tsculoskeletal problems
undergraduate such a5 eye pain  and
students headaches. Neck pain was the

most  common  complaint,
followed by upper and lower

track.
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Shyam Sundar India(Bangalore) | Cross sectional | questionnaire T-test and Chi- | Prevalence of computer related
Prasad Shah study and 500 method and | square test mmsculoskeletal  complaints
DMLY Shetty college siudents | inlerview armong college sludenis wers
(2007 reporting very common and there was
compter uss association of musculoskeletal
complaints with adverse tissue
tensiom  mndd  duration of
compiting.
Muthunarayanan | India cross-sactional structured Percentage and | Out of 416 swdents studied,
(2013) (Chenmai) stidy  and 416 | questionnaine Multiple  Logistic | 58% ol them viewed compuler
privatcuniversity Kegression at a distance of 20 to 40 inches,
stuclents A1 % viewsd
comprising  of the computer screen at the
final yea| same level, 42.8% placed the
Medical and refercnce material — betweon
Engineering monitor and kev board, 24.5%
(Computer tilted screen backward and
science atid 73.7% took frequent breaks to
Information prevent CVE. Students who
technology) viewed the computer at a
shudents shulied tistumee ol less than 20 inches,
viewed upwards or downwards
to see the computer, who did
not aveld glare and did
not ok frequent breaks were
at higher rizk of developing
CVE. Students who did mon
used adjustable chair, height
adjustable keyboard were al
higher risk of developing neck
anil shonlder pain.
The smdents whe were not
practicing ergonomics
principle and did not check
posure and make
ergomommic alteration were at
higher risk of developing CVS.
Venkatesan et | Malaysia A crozs-sectional | Qmestionnaire | Percentage and | About 88% (149/170) of the
al.{2012) study was Correlation analvsis | respondents repaorted
prerformed musculoskeletal complaints in
AMONE 200 the two weeks prior 1o

college  students
aged 19-27 vears

using  random

completing the survey. The
prevalence of musculoskeletal

painwas higher in female 90%
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Chavda et al
(2013)

Indla fCenarar)

samipling,  two

AULTVEYVS

cross-gectional
study and
100 stidents

Self-repotting

Cestionnaire

Percentage

than in male snudents Te%

Although  there  was  ho

statistically significant
mssociation between the type of
computer and musculoskeletal
the

ain, prevalence  of

mnzculoskeletal  pain was
higher for students using laptop
[ 90% ) when compered to
those using both desktop and
laptop end desktop only (87
atul B6%) respectively, There
was no statistically significant
correlation for musciloskeletal
pein with hours of computer
use per day. type of computer
used and

activiry.

level of physical

Current practice of laptop’s

usage was ergonomically
improper. Prolonged usage
in improper posture has
created

mmscnloskeletal

VAarious
problems

arnong medical students

Banusal el al.(2013)

drvefic
EURAT)

seclional
200

CTOES
sludy ol
selecied studenis
of  information
technelogy  in

various college

dn ITlerviewer=
adim stered

(ueslionmaiTe

Perceniugs:

prevalence of the symplomms
like wulening in eves, eve
sirain, back pain,  shoulder
pain, neck pain and many other
problems which were common
the

become more persistent with

ATIHIILE students  amd
the increase in howrs of work
and smdy  also  examined

gender variations

Peter et al, (2014)

Callege of
Health
Prolessions,
Idedical
University of
South Carolina,
Charleston, LSA

convenience
samtple and 260
arduate
students

queslionnaire

paired

1=1e51

for

equality of means

including
independent
samples
analysis
ANV A

test

#TL

and

uEing

Results showed that subjecis
demonsirated a  statistically
sigmificant  m=provemenl i
crgonomics knowledge after
they completed the ergonomic
educational  session,  Some
partivipants reperied making
lapiog
positioning and equipiment usc

adaplations e

the  ecducational

segsion. Thus, partici-pating in

crgonomic  oducation can
positively influemes avwareness
ol body mechenics relative o

laptop workstation design

Surirve: Comegraled firoge vertons sinndies
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Objectives of Study

1. To estimate prevalence of computer related health
problems/musculoskeletal discomforts among college
students

2. To identify nature and distribution of problems
associated with computer usage

3. To investigate association of health
problems/musculoskeletal discomforts with duration
of computing.

Hypothesis

There is no association between Health related
problems/Musculoskeletal discomforts and hours of
use of desktop/laptop in a day.

There is no association between Health related
problems/Musculoskeletal discomforts and years of
desktop/laptop use.

Perception of respondents regarding Health related
problems/Musculoskeletal discomforts is independent
of Gender.

There is no difference in Health related
problems/Musculoskeletal discomforts between
desktop users and Laptop users.

Materials and Methodology
Source of Data: 300 College students of Punjab state.

Definition of Study Subjects: College students using
computer (laptop and desktop).

Inclusion and Exclusion Criteria

Inclusion Criteria
College student in the age group to >15to 35 years.
Students of both genders reporting use of computer.
Exclusion Criteria:
Uncooperative students.
Structural deformities of spine or upper limb.
Study Sampling Design, Method and Size:
Sample Design: Sample of convenience

Method Of Collection Data: Survey by questionnaire
method.

Sample — Size: 300 college and universities students
reporting computer use.

Parameters used for comparison and statistical
analysis used: The collected data is analyzed by
Percentage, chi—square test and t —test.

Duration of study: one week (March to June, 2015)
Methodology

Survey was done in different colleges conducting
computer related courses. Questionnaire was distributed
among students to measure computer related health
problems/musculoskeletal discomforts. Student reporting
computer related healthproblems/musculoskeletal
discomforts were asked questions in survey to obtain
details in nature, distribution, duration and other
contributing factors.

Data Analysis

Sample characteristics

Table 2: Demographic Profile of Hespondents

Demographic Variables Nao. of
Respondents (%)
Crender Male 1 38146)
Female 1 62{54)
15-20) Years 72 (24)
20-25 wears 1264 42)
Age (Yrs) 25-30 Vears B 22
30 -35 Years o)
TInder Graduate B4 (283
Eduecalion Lewvel Ciraduare (RETRES]
Tost Graduare S4(18)
Lesearch Schloar 45{16)
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As far as the demographic profile of the respondents is
concerned, the sample comprised of variety of respondents
belonging to different educational background. The
demographic background of the sampled respondents is
presented in Table no. 2. Table reveals that majority of
respondents were female. The table also shows that the
majority of the respondents (42%) belonged to the age group
of 20-25 years of age. The next largest category comprised

Volume 8 issue 6 December 2015

of respondents between 15-20 years of age (27 %). The next
category of respondents was of the age group of 25-30 years
(22%), while those falling in the age category of 30-35
formed just 12% of the sample. It brings out that 38% of the
respondents were graduates followed by under graduates
(28%). The next category comprised of respondents who
were post graduates (18%).While 16 % of the respondents'
perusing doctoral degree.

Tabhle: 3 'Tyvpe of Compuater Used forr browsingty pingfidownlnading

Computer Used Tor browsing typing/downloading

esktop
Laptoy

lestal

Frequency Percentage
[0 ol
1201 41
J0H 1430

Table 3 indicates that 60 per cent of respondents were
used desktop and 40 percent were used Laptop for

browsing/typing/downloading.

Table 4: Ycars of Working on Desktop/Laprop

Years of Working on Desktop/Laptop Frogueney Percenlage
=3 e 72 24

5-6 Yeurs 128 42

G-9 Yoars 6] 20

Q- 12 Feurs (B #
12-15 Yoeurs 24 £
=15 Years 0 0
Total 300k [0

Table 4 indicates that majority of respondents were
working on desktop/Laptop for 3 -6 years, followed by <3

years, followed by 6-9 years, 12-15 years and 9-12 years.

Table 5 Hours of work on Compuler/Laplop per day

Haurs of work on Computer/T.aprop per day
Frequency Percenrage

0-2 Hours 34 I
24 Ilours 128 46
-6 Llonrs i 22
&-5 [ours 30 )]
B+ Hours 12 4

Tokial 30) i1}

Table 5 indicates majority (46 per cent) of respondents
were work 2-4 hours per day on computer, followed by 4-

www.pbr.co.in

6 hours, 0-2 hours and 6-8 hours. While just 4 per cent
work more than 8 hours.
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Table 6 Fregueney of taking hreaks from warking on the computer

Frequency of taking brealis from working on the
computer
Frequency Fercent
Moce than once an hour 24 ]
Umly afier 2 hours worls I f
Onee every 1-2 hours 60 20
AL least onee an hour 126 42
Never 72 24

Table 6 indicates majority (42 per cent) of respondents took
break at least once an hour, followed by never (24 per cent)

Once every 1-2 hours (20 per cent) , More than once an hour
(8 per cent), Only after 2 hours work (6 per cent).

Table: 7T Posilion of compuler screen

Position of eompuicr screen Irequency Pereentage
Al s level 150} &l
Uprarard 12 34
Lowtiveard 48 16

Table 7 indicates majority 50 per cent keep their computer
screen at same level. While 16 per cent keep computer

screen downward.

Table: & Place ol relerence material while typing

Plage of reference material while typing

Betvween Monitorsereen and Keyboard

Frequency Percentage

L0 210

Above the Monitor/sereen

17 34

Sides of the Maonitorsscreon

23 40

Table 8 indicates the place of reference material while
typing on computer. Majority (46 per cent) respond they
kept it sides of the monitor/screen, 34 per cent kept Above

the Monitor/screen and 20 per cent kept Between
Monitor/screen and Keyboard.

Table ¥ Body Posture during using deskiop/Laplog

Posture Yes ("a) Mo [0 Total
Thirh horizontal 192{64) 1E(36) 300
Teer an Qoor ar an Lot rest 192164} 1080 36) 00
Lower leg kept vertical L9E(6G] 1620 34) R
Arms and forcarms atl risht anple 19264} 1E(36) 300
Wrisl rest on kewvbourd 210070} 004 307 200
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Table 9 reveals that body posture during using
desktop/laptop. Majority of respondents respond that they
kept Thigh horizontal, Feet on floor or on foot rest, Lower

Volume 8 issue 6 December 2015

leg kept vertical, Arms and forearms at right angle and wrist
reston keyboard.

Chi-Square test

Tuble 14 Assucintion between suffered Ssuffering from any muscoloskeletal problems due

to Computer Usage and vears of working on Desktop/Laptop

3-0 Years  6-9 Years [9-12 Years |12-15 Years | =15 Years
sufterad /suftering from [Yes L& 36 42 7 108 282
any musculoskelatal No
problems due to 6 12 0 0 0 18
Computer Tsage
Lotal 24 48 42 T8 108 300
Caontingency Coetficient (Approx. 5ig.).039

Table 11 indicates the relationship between the existence of
computer-related health/musculoskeletal discomfort/pain
and years spent using a computer was made on the basis of
student's report of Desktop/Laptop use from “Years of
working on Computer/Laptop). Chi-square analysis
(Contingency Coefficient=.499) showed that the correlation

between health related/ musculoskeletal discomfort/pain
and the reported years of working on computer was
significant (p>.05). Therefore, there is association between
musculoskeletal problems due to Computer Usage and years
of working on computer.

Table 11 Associalion between solTered SolTering from any musculoskelelal prablems doe

to Computer Lsagre and yvears of workine on Desktop/Taptop

heurs of work ou Computer/Laprop

0-2 Howrs | 2-4 Howrs | 4460 Hours | 6-5 Hours . B+ Honrs | Totul
sutfered fsuffering fiom Yes L8 &l 24 30 228
any musculoskelctal No
problems dus ta 42 il 0 0 72
Comypuater Usage
Tartal T 1418 ) 24 30 3]

Contingency Coefficient {Approx. Sig.) 014

The relationship between the existence of computer-related
musculoskeletal discomfort/pain and time spent using a
computer was made based on student's report of
Desktop/Laptop use in a “typical” day (0-2 hours/day, 2-4
hours/day, 4-6 hours/day, 6-8 hours/day or 8+ hours /day).
Chi-square analysis (Contingency Coefficient=.014)

www.pbr.co.in

indicated that the correlation between health
related/musculoskeletal problems and the reported number
of hours per day of computer use was significant (p>.05).
Therefore, there is association between problems due to
computer usage and hours of work on computer.
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Tahle 12 Independent Samples t-'Test

Lewvene's lest
for equality
o Wariares totest for Fouality of heans
as% Confidence
Irvterrwal of thee
S {2 Mean Std. Error Dilfarence
F Sip. T ol tavilerdy | MYifforenee | Cfferenoe | Dower | Lppoer
Firger pain, wrist & |Equal
hard pain WEATIANCCS L2T A7 110 10z S13 02504 23313 4BB0G| 43677
assurmesd
Shoulder, Flhow Frual
Fe3itn 8 oarurin pnain (ST T TITR N A62 A9R|) 174 mnz RI{oe) AGRELR ARNE-.3989A| AT7ERR
dttuartiezed
Mumbinessfringling |Fryoal I
cver buared WA ances AFe| 492 .B51 10z .37 17948 21083 -.23858| 58767
assumed
Meack pain Coual I
warliances JUEINL - T 1] R 102 BUE -.11558 L2223 - 5581|3220
azsurmed
Back pain Ecjual I
WaTianCces LSOOG 1.000| -Aas1 10z B3 - 11555 LAAD0D) - 50161 (BE059
EEAN T Tata |
Lower backache Equal A1h 022 |-2038
LE LT TRl Gl A1z A4872 AT ARGy 0192
ot assumed
l g pain Fryal
wEIri e 1132 LAan ahr mnz R I RS ES R LAERTRA| G99
assumed
Thigh prtin Fryual
wAriArnCes O0E| 940|064 102 249 -.01282 19RO -40770| 3206
azsumed
Krireer praaire Fryual
wvariances K] AR -5eT 102 251 -.21785 23259 - 6T929 213490
assumet
Murmbnossdingling |Equal
ower faet variances Rulala] =] 220 102 BET 05128 233406 -41179 51435
e
Burning feet equal
variances 1.181 LEHO 12894 102 J1ud LANAR S LAZ2YED|- 15714 Aaa8d
Aassurmerd
Table 12 (i} Group Statistics
Gorrderr I Plasiarm Sl Dewviatiore Sl Frror hoean
Loweer hackacha Male 138 1.57G50 FO274 .137Ez
Female 1lad EROrL] 25k oAy
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Table 12 shows that HO (3) is rejected partially in case of ~ respondents is more than male counterparts so it can be said
“Lower backache” significance value is less than  female are suffering more from Lower backache as
0.05(p<0.05). As table 12 (i) show mean value of female = compared to their male counterpart respondents.

Iahle 13 Independent + —test

Lewvene's
lest for
t-test for equality of Mesns
Foyuality nf
Whariirces
An % Coafidenee
Sig. 7= Pl rinr Sl Crren It el ol 1The
F Sim. 1 ol Lailed} PilTemenne | D Ter e il Treresric e
I enweerr Lippaer
Ehoulder, ElLwa E¢juial
pain & arms pain |[variances 1213 2000 02 14 N=Lili] LORSE Sblgnd) - B2eHa 1250494
EENT Tals |
MumbnassStinpling [Equal
cvar hand variances JBlb | A0 -2 14 s - A3RLG AbBRLS -1.24140  BOOLS
BTN, Tals ]
Equal
PRI 0 232017 136 RIS 3.30 G332 2AGSG Sdlaed| 22347 1.61940
aasurmed
Motk pazain Fequal
WA e 2.301| 136G  .B5S 48 357 AA565 52123 - 60234 1.49365
aansurmed
Rachk pain Fequal
WA e 1.811|.185 -.399 48 B2l -.21739 54427 -1.31172 B7G34
aszumed
Leswwrrr bvebeachee Fequml
WA e .295| .589| -323 48 748 -.17351 53780 -1.25544 B07EL
aszumed
Leg pain Coual
warliances BEUW| 31 J21E Rk B33 L) LSl - W23 113952
assumed
Thigh pair Coual
warliances 1002 3L 1208 a3 LA0 R-T3- 1551 51916 -36092 171445
assumed
Krnes pain Cual
variances AEAE| A%E|) 1180 18 143 e L3200 - 24700 188195
azsumed
Mumbnass tingling  Equal
ovar feet variances sab| ASa 21 15 .B0a 13013 L2ren) -03089 1159106
assumecd
Burning feet Equal
warignocs 313|579 534 A48 Rl 27174 G0EE0) 1.259475 JE1ET
Asaumed
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Table 13 indicates that p>0.05 so HO (4) is not rejected
therefore, There is no difference in Health related
problems/Musculoskeletal discomforts between desktop
users and Laptop users.

Discussion and Findings

» Majority of respondents were female, graduate
and fall in 20-25 years age group, use desktop
and work on computer 2-4 hours and take at least
once a hour break during working on computer.

» There is association between musculoskeletal
problems due to Computer Usage and years of
working on computer.

» There is association between musculoskeletal
problems due to Computer Usage and hours of
working on computer.

» Health related problems/Musculoskeletal
discomforts are independent of Gender except
lower back pain which is more in females.

» There is no difference in Health related
problems/Musculoskeletal discomforts between
desktop users and Laptop users.

Recommended Ergonomics for Staying Comfortable
At Computer

> Situp tall.

» Sit close to your keyboard.
» Adjust the keyboard height.
>

Adjust the tilt of your keyboard based on your
sitting position.

A\

Position the source documents in front of you,
and use an in-line copy stand.

70

» Take small breaks during your workday to release
some muscle tension.
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