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Abstract

Objectives: Computer workstations are considered a potential workplace hazard. This study sought to evaluate computer workstation ergonom-
ics in a university office environment, and to determine its relationship with musculoskeletal (MS) and visual symptoms reported by employees.
Material and Methods: This was a cross-sectional observational study. A total of 231 university employees were recruited using a stratified random
sampling technique. By means of direct observation, computer workstations were evaluated using the Occupational Safety and Health Adminis-
tration (OSHA) Ergonomic Computer Workstation Evaluation Checklist. In addition, the participants reported MS and visual symptoms during
the past week and 12 months by completing questionnaires. Results: Several ergonomic deficiencies in computer workstations were identified.
Seating, working area, and keyboard and input devices had the most documented deficits. A significant proportion of employees reported vari-
ous MS symptoms during the past 12 months. The most affected body parts were the shoulders (37%), the lower back (34%), and the neck (29%).
The most prevalent visual symptom was tired eyes (68%). Logistic regression analysis indicated that MS symptoms, such as ache, pain and discom-
fort, were significantly associated with the total scores on the OSHA components. Deficits in monitor ergonomics and its placement, particularly
the presence of glare reflected on the screen, were also associated with reported visual symptoms. Independent variables, such as gender, age,
employment duration, job type, daily computer work hours, and work pattern, reliably predicted the participants’ reported experience of various
MS and visual symptoms. Conclusions: Both MS and visual symptoms are associated with deficits in computer workstation ergonomics. Appro-
priate strategies, work practices, and preventive measures are needed to eliminate occupational hazards associated with computer workstations.
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INTRODUCTION

The use of computer and visual display terminals (VDTs)
is common in many workplaces, particularly in offices.
These devices have become an essential part of daily office
work due to their positive effects on accuracy, efficiency,
and the achievement of desired organizational outcomes.
However, the prolonged use of such devices, along with
the inappropriate adherence to health and safety require-
ments of workstations, has been associated with various
potential health problems.

Several studies have been conducted to examine ergo-
nomic standards, deficiencies, and human factors in
office work environments. Whereas most of these studies
have focused on assessing the ergonomic needs of indus-
trial office workers, few studies were designed to specifi-
cally report the major ergonomic issues which university
employees encounter while working at computer work-
stations. University teachers were found to suffer from
different types of musculoskeletal (MS) disorders, mainly
lower back and neck pains. This could be attributed to an
inappropriate ergonomic design of workstations [1].

In fact, MS problems in the neck, shoulders, elbows,
wrists, and back regions are highly prevalent among
computer users. For example, the prevalence rates of pain
symptoms in different body parts range 20.3-56.1% [2].
This pain has been associated with various factors, such
as input devices or computer mouse time use [3], em-
ployment duration, and increased work demand [2].
In addition, a significant correlation exists between work
style factors, insufficient work breaks, pain symptoms,
and a loss of productivity [4]. Finally, work behaviors are
significant predictors of MS symptoms. Working with
heightened muscle tension and mental fatigue were sig-
nificantly associated with MS symptoms [5].

Ergonomic deficiencies in the university computer work-
station design included monitor alignment [6], and fur-
niture dimension and anthropometric measurement mis-

match [1]. Other identified deficiencies in other settings

IJOMEH 2022;35(2)

included physical design, workstation layout, employ-
ment posture, work practices, and training programs.
Moreover, the use of unadjustable chairs, bent and un-
supported back postures, and office tables for computers
were also documented [7].
According to the American Optometric Association, most
adult workers (58%) experience digital eye strain or com-
puter vision syndrome from overexposure to computers [8].
Office workers experience somatic visual symptoms, such
as tired eyes, dry eyes, and eye discomfort, which are as-
sociated with computer-related work and increased work
hours [9]. Visual symptoms could be due to problems with
equipment, work stations, office environment, and job
design or a combination of these factors [10].
An adequate assessment of occupational health problems
seems to be helpful in identifying and reducing work-related
risk factors, providing an opportunity for early intervention.
Furthermore, when workplace demands are fitted appropri-
ately to match the capabilities of workers and accommodate
their health needs, a safer and healthier work environment
is created to reduce work-related problems among work-
ers [11]. To the best of the authors’ knowledge, no published
study has assessed ergonomics among VDT users in Jordan,
and this study is the first to evaluate computer workstation
ergonomics, and MS and visual symptoms among workers
in a university office environment. Specifically, this study
answered the following research questions:
— What are the computer workstation ergonomics defi-
ciencies?
— What are the variables that predict the participants’

reported MS and visual symptoms?

MATERIAL AND METHODS

Design

An observational descriptive cross-sectional study design
was used. This design was used to investigate the asso-
ciation between independent variables (gender, age, job

type, employment duration, computer workstation-relat-
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ed work pattern [continuous vs. intermittent], number
of computer-related work hours per day [in and out of
the office], hours spent in a typical week on performing
vigorous physical activities) and scores on the Occupa-
tional Safety and Health Administration (OSHA) Ergo-
nomic Computer Workstation Evaluation Checklist, as
well as deficits in monitor design with its orientation and

reported MS and visual symptoms.

Setting

The study was conducted in a large public university in
Jordan, where employees work with VDTs as part of their
job. Both academic and administrative staff were invited to
participate in the study with the following inclusion crite-
ria: age 20-59 years, employment duration of >6 months
in the current job, and full-time work status. Addition-
ally, an assessment was made of the participants’ medical
history of MS conditions causing symptoms, without any
existing diagnosis of eye diseases or conditions causing
ocular symptoms or affecting the ability to focus clearly
on close objects. Exclusion criteria included contact lens

use and current pregnancy.

Study participants

Stratified cluster sampling was used in this study.

The 2-step sampling process included:

— random cluster selection of faculties and centers at
the university,

— random stratified selection from each cluster.

The final study sample included a total of 231 participants

(89 academic staff and 142 administrative staff).

Instruments

Four instruments were used for this study:

— adescriptive data questionnaire to collect data on de-
mographics and other work-related data,

— aquestionnaire on visual symptoms arising from com-
puter workstation/VDT use [12],

— the Nordic Musculoskeletal Questionnaire (NMQ) [13],
— the OSHA Ergonomic Computer Workstation Evalua-
tion Checklist [14].
Nine visual symptoms, including watery eyes, dry eyes, itchy
eyes, pain behind the eyes, aching eyes, sore eyes, tired eyes,
blurred vision, and double vision, were assessed based on
the degree of ocular discomfort experienced by the partici-
pants. The symptoms were assessed on a Likert scale ranging
from 0 (no symptom) to 3 (severe symptom). Cronbach’s a
for the 9 visual symptoms was 0.85, which denotes high reli-
ability [12].
To screen MS symptoms, the NMQ was used. The ques-
tionnaire has been used in various occupational groups to
evaluate MS problems. This questionnaire, which was self-
administered, consists of structured, forced, and binary or
multiple choices. The first basic part of the questionnaire
assessed the anatomical region of the MS symptoms (neck,
shoulders, elbow, wrist, hand, and upper and lower back),
as well as an additional classification of symptoms based
on the timing of the occurrence within the past 12 months
and 7 days. The second part of the questionnaire included
additional questions regarding the symptoms for each
anatomical region, functional influence, and durability,
as well as the MS symptoms during the past 7 days [13].
The validity and reliability of the screening tool were es-
tablished. The validity was tested by a comparison with
the participants’ clinical history; the findings revealed that
the unmatched results ranged 0-20%. Acceptable psy-
chometric properties for the NMQ in the screening and
surveillance of MS problems were reported in previous
studies [15].
The OSHA Ergonomic Computer Workstation Evaluation
Checklist has been used to evaluate various VDT worksta-
tions. It has several ergonomic components, and each one
contains multiple items concerning workstations, such as
seating, keyboard and input devices, monitor, mobile devices,
accessories, and general concepts. Each item on the checklist

was answered on a binary basis (yes or no) [14].
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Ethics

The study approval was obtained from the university ad-
ministration and the ethics committee for scientific re-
search (ID: 17-886). Additionally, written informed con-
sent was obtained from each participant. The participants
were informed about the voluntary nature of the study
and about the fact that they could refuse to participate
or withdraw at any time during the study without any
consequences. The participants were assured of the confi-
dentiality and anonymity of their data. All data were de-
identified.

Pilot study

A pilot testing of the adapted NMQ was conducted. First,
the questionnaire items were independently translated
into the Arabic language by 2 certified translators, and
a final version was generated based on consensus. Second,
2 other professionals performed a reverse-translation in-
dependent of each other. Then, the translated version of
the questionnaire was reviewed by a panel of experts. This
panel comprised 3 content experts, a specialist in the area
of instrument development, and a research expert.

To verify the questionnaire’s psychometric properties
after translation, copies were distributed to 44 randomly
selected full-time university employees. They were asked
to complete the NMQ for the second time after 1 week of
the first administration. This sample of employees was not
included in the main study. The estimated agreement be-
tween the identified MS symptoms for different body parts
was assessed to ensure test-retest reliability. The calculated
K correlation coefficient was excellent, ranging 0.83-0.96.
The calculated Cronbach’s a coefficient for internal consis-

tency on all items of the questionnaire was 0.87.

Data collection procedure
Data collection proceeded after ethical approval was
obtained. The researcher obtained an appointment via

e-mail or phone call, and approached each selected par-
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ticipant personally in his/her workplace. The partici-
pants provided written informed consent, and completed
the descriptive data questionnaire, the questionnaire on
visual symptoms arising from computer workstation/
VDT use, and NMQ. An appointment was made to ob-
serve each participant on a usual working day to com-
plete the OSHA Ergonomic Computer Workstation Evalu-
ation Checklist. One of the researchers was available for
any clarification or question. Each participant completed

the questionnaires in approx. 30-40 min.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Win-
dows v. 20.0. Descriptive statistics were analyzed to de-
scribe the participants’ demographics, which included
gender, job type, employment duration, the educational
level, the computer workstation-related work pattern
(continuous vs. intermittent), and the number of com-
puter-related work hours per day. Each item on the OSHA
checklist had 2 possible outcomes (0 — no and 1 - yes).
The total score for each ergonomics component of
the checklist was scored by summing the points of items
within each component that received a “yes” response.
The study outcome (dependent variables) of the presence
of MS or visual symptoms in the past 12 months of work
was dummy-coded. Binary logistic regression was used
to assess variables, and to reliably predict MS and visual
symptoms among university employees. Statistical sig-

nificance was determined by a p < 0.05.

RESULTS

Sample description

The total sample size was 231 participants with a 92%
response rate. Most participants were female (65.8%,
N = 152), administrative staff (61%, N =142), worked on
the computer for 3-5 h/day (40.7%, N = 94). Over half
(54.1%) of the participants had a continuous computer
workstation-related work pattern. Only 26 (11.3%) of
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Table 1. Characteristics of the university employees
involved in the study on evaluating computer workstation ergonomics,
Jordan, September 2019—January 2020

Participants

Variable (N=231)
n %
Gender
female 152 65.8
male 79 34.2
Age
20-29 years 46 19.9
30-39 years 93 40.3
40-49 years 54 234
50-59 years 38 16.5
Job type
academic 89 385
administrative 142 61.5
Employment duration
1-5 years 59 255
610 years 84 36.4
11-15 years 52 225
=16 years 36 15.6
Level of education
secondary 3 13
diploma 57 24.7
bachelor 79 342
master 39 16.9
doctor 53 229
Computer workstation-related
work pattern
intermittent 106 459
continuous 125 54.1
Computer-related work
in the office
<1h/day 25 10.8
1-2h/day 38 16.5
3-5h/day 9% 40.7
>5h/day 74 32.0
out of the office
<1h/day 76 329

Participants
Variable (N=231)
n %
1-3 h/day 95 411
>3 h/day 60 26.0
Type of light(s)
general lightening in the room 205 88.7
(ceiling)
over the office lightening 26 1.3
over task lightening 0 0.00
Office light intensity
very bright 37 16.0
moderate brightness 185 80.1
mild brightness 9 3.9
Screen glare
yes 159 68.8
no 72 31.2

the participants used “over the office” lighting, where-
as the rest used general room lighting (ceiling light)
(88.7%). None of the participants used “over task” light-

ing. Descriptive statistics are presented in Table 1.

Computer workstation ergonomic deficiencies

Most ergonomic workstation deficiency hazards in this
study were related to seating, working area, keyboard and
input devices, and monitors. Table 2 illustrates the most
commonly assessed ergonomic deficiencies. In gen-
eral, administrative employees had more deficiencies in
the working stations, seating, and working posture than
academic staff whereas academic staff had more key-

board and input device-related deficiencies.

MS symptoms

The participants reported MS symptoms for the past
12 months and 7 days. For the 12-month period, most
MS symptoms were reported in the shoulders (32.0%).
Figure 1 shows the proportion of reported MS symptoms

at different anatomical regions.
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Visual symptoms

One hundred and sixty-six (71.9%) participants reported
that they had >1 visual symptom. The most severe visual
symptoms reported by the participants were tired eyes
(11%), dry eyes (8%), and itchy eyes (7%). Table 3 pres-
ents data on the frequencies of visual symptoms accord-

ing to the severity level experienced by the participants.

Relationship between computer workstation
ergonomics and MS symptoms

Table 4 shows the results of logistic regression analysis
investigating the associations between OHSA checklist
ergonomics components and reported MS symptoms
in different anatomical regions. Generally, a higher
total score on the checklist components seems to have
a “protective” effect, with regard to the experience of
MS symptoms. As illustrated in Table 4, a significant
association existed between workstations and acces-
sories, and reported symptoms in the neck, shoulders,
hands/wrists, and upper and lower back (p < 0.05).
Likewise, the total score on the general ergonomic
concept on the OSHA checklist was significantly relat-
ed to reported symptoms in the previous anatomical
regions, except for the lower back. The likelihood of
experiencing wrist/hand symptoms was positively as-
sociated with a lower score on keyboard/input device
items (p < 0.05).

Relationship between monitor ergonomics

and visual symptoms

The experience of most commonly reported visual symp-
toms (tired eyes, itchy eyes, and teary eyes) had a statis-
tically significant association with monitor ergonomic
deficiencies. The findings indicate that the presence of
a glare from windows or lights and inappropriate moni-
tor screen distance are significant predictors of reported
tired eyes, itchy eyes, and teary eyes (p < 0.05). Addition-

ally, an insufficient adjustment of the screen was found to

IJOMEH 2022;35(2)

be associated with higher odds of experiencing itchy eyes
(p < 0.05) (Table 5).

Relationship between individual variables

and symptoms

Musculoskeletal symptoms

The predictor variables for the development of MS
symptoms among university employees in this study
were gender, job type, age, employment duration, daily
computer-related work hours (in/out of the office), work
pattern, and hours spent during a week on performing
vigorous physical activities. The analyses of the vari-
ables that reliably predict those participants having any
MS symptoms do not indicate that the predictors model
provides more statistically significant improvement than
the constant-only model (x* = 80.48, df = 8, N = 231,
p <0.001).

According to Table 6, gender is a statistically significant
predictor of MS symptoms reported in the neck, shoul-
ders, hands/wrists, and upper and lower back. For in-
stance, male employees seemed to be approx. 2.5 times
less likely to develop MS symptoms in the neck (OR =
0.42) and the lower back (OR = 0.40) than their female
counterparts. Employment duration of 11-15 years was
associated with higher odds of experiencing neck symp-
toms. An employee who had been working for 11-15 years
seemed to be 2 times more likely to experience neck pain.
Moreover, employment duration of >16 years was asso-
ciated with higher odds of experiencing neck, shoulder,
hands/wrists, and upper and lower back symptoms. Em-
ployees with >16 years of work experience were approx.
3 times more likely than employees with shorter employ-
ment duration to experience MS symptoms.

The increased odds ratio indicates that when all the other
predictors remain constant, those university employees
who had been working continuously were approx. 2 ti-
mes more likely to develop MS symptoms in the neck,

shoulders, hands and wrists than those who had been
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Table 2. The highest assessed computer workstation ergonomic deficiencies using the OSHA Ergonomic Computer Workstation Evaluation Checklist [14]
for the university employees involved in the study on evaluating computer workstation ergonomics, Jordan, September 2019—January 2020

Participants
Ergonomic deficiency (N=231)
n %

Workstation

the thighs are not parallel to the floor and the lower legs are not perpendicular to the floor 171 74.0

the feet do not rest on the floor nor are they supported by a stable footrest 170 73.9

insufficient places (trapped thighs) 121 523

the legs and the feet do not have sufficient space 119 51.5

insufficient forward clearance for the legs and the feet 119 51.5

the head and the neck are not in an upright position 40 173

the trunk is not perpendicular to the floor 40 173

the shoulders and the upper arms are not relaxed (elevated or stretched) 26 1.2

the upper arm and the elbows are not close to the body (extended outward) 25 10.8

the wrists and the hands are not straight (bent up/down or sideways to the little fingers) 24 10.4

the forearms, wrists and hands are not straight in line 21 9.0
Seating

the seat has no cushioning and is not rounded 168 72.7

the seat width and depth are not accommodated to the worker’s size 155 67.1

the seat front presses against the back of the knee and the lower legs 147 63.6

the backrest does not support the lower back 136 58.9
Keyboard and input devices

the input devices are not easily activated (size and shape hand fits) 180 77.9

the wrists and the hands are rested on sharp or hard edges 92 39.8
Accessories

the telephone cannot be used with the head upright (not bent) and the shoulders relaxed (not elevated) 190 82.3

if computer tasks done at the same time

the telephone is not positioned close to the work to avoid excessive reaches generally, within 45-50 cm 182 78.8
General ergonomics

insufficient adjustability of the workstation and equipment 154 66.7

inadequate maintenance for computer workstations 49 21.2

computer tasks are not organized in a way that allows workers to take a break 45 19.5
Monitor

light reflection from the screen to the user’s eyes 153 66.2

the top of the screen is not at the eye level 149 64.5

the monitor is not directly in front of the user, so the user needs to twist his/her head and trunk 67 29.0

the monitor distance does not allow the user to read without leaning his/her head, neck or trunk forward or backward 55 23.8
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g 0 S working intermittently. The odds ratio for the job type
:;g . gmg ipg Egi szfny;nms suggest that an ad.m1n1stratlve employee is 2 t%mes
5 more likely to experience neck symptoms, and 3 times
more likely to experience lower back symptoms, than

07 an academic employee. Likewise, university employees
aged 50-59 years have an increased risk of MS symp-

= toms in the neck, shoulders, hands/wrists, and upper
and lower back. Moreover, the odds of experiencing

] MS symptoms, as compared to no symptoms, were in-

5] creased among those employees who had been working

on computer workstations at the office for >5 h/day. For

0 instance, they were 4 times more likely to experience
neck and hand/wrist symptoms, and 5 times more likely

‘] to experience lower back symptoms. Likewise, the em-
ployees who had been working on computer worksta-

0 Nl NN NN NN NN N N tions outside the office for 1-3 h were more likely to de-
\@%@\\@\S %\‘Q\i\s\ﬁ%\@\i@@i\*Q&V?)\&:;s\%\\‘@ \g\\f;\k\gs\@X velop hand/wrist and lower back symptoms. Moreover,

A Musculoskeletal anatomical region the time spent working on a computer outside the office,

. o reaching >3 h/day, was significantly associated with an
Figure 1. The musculoskeletal symptoms reported by 231 university

employees involved in the study on evaluating computer workstation
ergonomics, Jordan, September 2019—January 2020 upper back pain.

increased risk of having all MS symptoms, except for

Table 3. The visual symptoms reported by 231 university employees involved in the study on evaluating computer workstation ergonomics, Jordan,
September 2019-January 2020

Participants

(N=231)
Visual symptom In(%)]
no symptoms mild symptoms moderate symptoms severe symptoms
Teary eyes 110 (47.6) 84 (36.4) 25(13) 8(3.5)
Dry eyes 114 (49.4) 65(28.1) 33(143) 19(8.2)
Itchy eyes 93 (40.3) 83 (35.9) 40(17.3) 15(6.5)
Pain behind the eyes 138 (59.7) 49(21.2) 34(14.7) 10 (4.3)
Pain in the eyes 116(50.2) 60 (26.0) 47(20.3) 8(3.5)
Sore eyes 173 (74.9) 34(14.7) 18(7.8) 6(2.6)
Tired eyes 66 (28.2) 75(32.5) 66 (28.6) 24(10.4)
Unclear vision 117 (50.6) 62 (26.8) 40(17.3) 12(5.2)
Double vision 175(75.8) 30(13.0) 20(8.7) 6(2.6)
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Table 4. The summary of logistic regression analysis for the total scores on the O0SHA Ergonomic Computer Workstation Evaluation Checklist
and reported musculoskeletal symptoms among university employees (N = 231), Jordan, September 2019-January 2020

Logistic regression for musculoskeletal anatomical region

Variable neck shoulders hands/wrists upper back lower back
OR 95% Cl OR 95% (I OR 95% Cl OR 95% (I OR 95% (I
Workstations 0.85**  0.76-0.95  0.88*  0.78-0.98  0.83** 0.74-094 087  0.77-098 0.81*** 0.73-0.91
Seating 096  0.82-1.14 085  0.71-1.01 097  075-1.09  0.82*  070-0.97  0.80*  0.69-0.95
Keyboard/input device ~ 0.84  0.86-1.04 092  0.76-1.12 072** 059-089 096  0.79-1.17 0.99 0.83-1.19
Monitor 0.79*  0.65-095  0.83*  0.68-0.98 097  080-1.18 086  0.71-1.04 0.97 0.82-1.16
Accessories 0.81*  0.67-0.99  0.76**  0.62-0.93  0.72**  0.560.91 0.77*  0.62-097 078  0.65-0.95
General ergonomics 0.78*  0.62-0.96  0.70*  0.55-0.90  0.70**  0.54-0.92  0.77*  0.59-0.96 0.89 0.71-1.13

*p < 0.05; % p < 0.01; ** p < 0.001.

Table 5. Logistic regression results for the most commonly reported visual symptoms and monitor ergonomics among university employees (N = 231),
Jordan, September 2019—January 2020

Logistic regression for visual symptom

Monitor ergonomics/placement tired eyes itchy eyes teary eyes
OR 95% (I OR 95% (I OR 95% (I
Glare (from windows, lights) is not reflected on the screen
yes 1 1 1
no 436***  2.27-845  271**  146-503  2.10*  1.17-3.67

The top of the screen is at or below the eye level so the user can read it

without bending his/her head or neck down/back

yes

no

Monitor position is directly in front of the user, so the user does not have

to twist his/her head or neck
yes

no

Monitor distance (generally arm length) allows the user to read without
leaning his/her head, neck or trunk forward or backward

yes
no

1.84 0.79-43 2.87% 1.29-6.39 1.51 0.77-2.95

1.45 0.53-3.91 132 0.56-3.14 130 0.60-2.85

1 1 1

3.88** 14-105 512  228-8.68  2.37* 1.05-5.37

*p < 0.05; % p < 0.01; *** p < 0.001.

The likelihood of experiencing neck, shoulder, and upper

and lower back pain was positively associated with in-

creased hours of performing vigorous physical activity.

The participants who performed vigorous physical ac-

tivities for >6 h/week were approx. 3 times more likely to
experience shoulder and neck pain than the participants
who did not perform such vigorous physical activities
(Table 6).
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out of the office

<1h/day
1-3 h/day
>3 h/day
Hours spent in a typical

142 0.66-3.05
1.49 0.68-3.25

1.16-4.43 2.03* 1.17-466 159 0.81-3.14

143 0.69-2.98 2.49*

139 0.63-3.05 242*% 1.21-6.29

1.18-4.64 2.37*

0.43-1.84

0.80
2.20%

1.20-4.44

148 0.72-3.03 2.63* 1.22-535 2.34* 1.05-3.92 230%

1.13-446 2.76* 1.15-5.40

week on performing
vigorous physical

activities

none

1.28  0.62-2.63

139 0.7-2.77

0.20-1.36

0.76-3.06  0.51
1.10-5.43

067 04-1.61 153

1.83
2.86*

1-3 h/week
4-6 h/week
>6 h/week

137 0.60-3.13 2.03* 1.17-3.92
153 0.70-3.33 2.35* 1.17-4.66

1.28 0.62-2.63

0.77-434  2.60*

1.05-5.27 2.34*

1.14-5.04 3.28"* 1.41-6.70

*p < 0.05; % p < 0.01; *** p < 0.001.

Visual symptoms

The results of logistic regression analysis indicate that
the 7 predictors model (gender, job type, age, employ-
ment duration, work pattern, daily computer-related
work hours [in/out of the office]) provides more statis-
tically significant improvement than the constant-only
model (x* = 116.29, df = 8, N = 231, p < 0.001). Table 6
suggests that female employees had 2 times higher odds
of experiencing itchy eye symptoms. Likewise, an em-
ployee performing computer-related work for >5 h/day
in the office was 3.5 times more likely to experience itchy
and teary eyes, with the odds being as high as they were
for an employee working for <1 h/day in front of a com-
puter. Likewise, the employees who had been working
outside the office in front of a computer for 1-3 h/day
were 2 times more likely to experience tired eyes than
those who had been working for <1 h/day in front of
a computer. Those employees who had been working for
>3 hin front of a computer outside the office were 2 times
more likely to experience itchy eyes than those who
had been doing so for <1 h/day. Employment duration
of 216 years was associated with higher odds of experi-
encing visual symptoms. Those employed for >16 years
were approx. 3 times more likely to experience tired and
itchy eyes than those who had employment duration of
1-5 years. However, a given job type had no statistically
significant association with reported visual symptoms.
Similarly, working for <5 h/day had no statistically sig-

nificant association with reported visual symptoms.

DISCUSSION

This study employed observational and self-adminis-
tered questionnaire methods to describe ergonomic de-
ficiencies in the computer workstation, and to evaluate
the prevalence of visual and MS symptoms experienced
by university employees. Additionally, it investigated
the association between the reported MS and visual

symptoms, and predictor variables.
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Occupational health problems are continuously increas-
ing as a result of the daily use of VDTs. An early identifi-
cation of occupational health problems would be helpful
to identify and reduce work-related risk factors and to
provide early interventions when needed. Human well-
being should be the main focus in working areas, and all
other factors should be designed to help workers work ef-
fectively and safely [16].

Major deficiencies identified in this study were related to
seating, working area, keyboard and input devices, gen-
eral computer tasks, monitor, and working posture. Seat-
ing deficiency was more prevalent among academic em-
ployees than among administrative employees. The pres-
ence of such deficiencies indicates that regular office
stations are inadequately designed to meet employees’
physical and task needs. Serious ergonomic deficiencies
in the computer design, layout, and usage were also pre-
viously reported [7]. The most documented deficiencies
in computer workstations for administrative staff were
related to the working area, which is not optimized for
computer-related tasks. Likewise, thighs, legs, and feet
had insufficient space, and employees needed much
effort to access keyboards and input devices to accom-
plish required tasks. These findings could be attributed
to the use of regular office tables for computer-related
work, despite recommendations that necessitate the use
of ergonomically-designed tables for computer worksta-
tions [17].

The results show that the reported percentages of MS
symptoms experienced in the past 12 months were higher
than those of the same symptoms in the past 7 days. Re-
garding the anatomical regions of MS symptoms, most
symptoms were reported in the shoulders. This high prev-
alence of MS symptoms in the shoulders could be partly
explained by the lack of ergonomically designed seating
and an absence of document holders, which increase neck
and back bending, and thus also muscle load. Similar re-

sults were previously reported in which the prevalence

IJOMEH 2022;35(2)

of neck, shoulders, and upper and lower back symptoms
were higher among VDT employees [18].

The prevalence of upper and lower MS problems was
higher among administrative employees, and was associ-
ated with their computer workstation-related work pat-
tern and poor ergonomically designed chairs and tables.
A continuous work pattern is described as longer periods
of computer-related work. Whereas academic employees
were less likely to experience lower back pain, adminis-
trative employees were 2.5 times more likely to have lower
back pain. A possible explanation could be attributed to
the nature of work and other work-related aspects that
allow academic employees to take more postural breaks
from computer-related work. Academic employees had
some liberty to determine when various tasks had to be
performed. In addition, administrative employees had
higher percentages of ergonomic deficiencies in seating,
in which case more than two-thirds of backrests could
not support the lower back.

The results indicate that gender, age, job type, work pat-
tern, employment duration, daily computer-related work
hours (in/out of the office), and hours spent during a week
on performing vigorous physical activity reliably predict
the participants’ experience of MS symptoms. Generally,
women complain more of work-related MS problems
than men, with an increase specifically in injuries related
to the upper extremities and the neck [19]. Gender differ-
ences in control strategies used during task performance
may explain the increased vulnerability to developing MS
disorders, when performing repetitive work involving
the upper extremities for sustained periods in occupa-
tional life [20].

Other variables acting as significant predictors of re-
ported MS symptoms were job type, age, work pattern,
and OSHA scores. These results suggest that administra-
tive staft are 2 times more likely to have MS symptoms
than academic staff, while controlling for other inde-

pendent variables. Moreover, the employees who had
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a continuous computer workstation-related work pattern
were 3.5 times more likely to report MS symptoms than
the employees who worked intermittently. The continu-
ity of work has been significantly associated with upper
extremity MS symptoms [18]. With regard to age as
a predictor of MS symptoms, results suggest that with
increasing age, the likelihood of experiencing MS symp-
toms increases. Similarly, the youngest participants less
frequently reported MS symptoms, especially pain in
the shoulder, than their elderly counterparts [2]. Higher
scores on different components of the OSHA Ergonomic
Computer Workstation Evaluation Checklist seem to
have a “protective” effect, and were strongly associated
with various reported MS symptoms.

The association between daily work hours and reported
MS symptoms was found to be statistically significant.
These findings were similar to other study findings, in
which a significant association was reported between
the prevalence of MS symptoms in the wrists/hands and
increased computer-related work hours [21].

A significant proportion of the participants involved in this
study experienced visual symptoms, with tired eyes being
the most frequently reported by the participants. Similar
complaints were documented by computer users [22].
Double vision was reported as the least common visual
symptom among the participants, which is consistent
with the least frequent visual symptom reported in other
studies among VTD users [12]. Experiencing eye and
vision problems has been linked to reduced productivity
at work [23], and negatively affects the quality of life of
a computer user [24].

Independent variables, such as age, employment dura-
tion, work pattern, computer-related work hours (both
in/out of the office), and monitor ergonomics with its
orientation, and especially the presence of deficits in
monitor distance or glare reflection on the screen, reli-
ably predict the reported visual symptoms. In this study,

aging was a significant predictor of tired, itchy, and teary

eyes. However, in some studies, age was not associated
with computer vision syndrome [25].

Working on a computer for 25 h in a continuous manner
seems to increase the odds of having visual symptoms.
This finding is consistent with that of previous stud-
ies in which mean daily computer usage and increased
continuous screen time were found to be significantly
correlated with the prevalence of computer vision syn-
drome [26]. The presence of bright lighting and glare
in the working environment leads to eye strain and
difficulty in seeing objects on computer screens [9].
This could explain the significant association, as was
found in this study, between poor monitor design and
the presence of glare on the screen, on the one hand,
and the reported visual symptoms, on the other. Simi-
larly, a previous study found that visual symptoms were
attributed to average computer-related work hours per
day, and visual problems were higher with increased
light glaring in computer workstation areas [27]. How-
ever, job type was not associated with reported visual
symptoms in this study.

Generally speaking, MS and visual health problems re-
lated to workstations are complex and multifactorial.
The findings presented in this study can inform further
studies with comparable outcomes in occupational health,
addressing the issue of ergonomics in computer worksta-
tions. Future studies are needed to examine the causal
relationship between MS and visual symptoms, and to
assess different interventions for reducing the burden of
these symptoms with concomitant evaluation of desired

outcomes.

Limitations

This study had some limitations. First, data were col-
lected from a single institution; therefore, this could limit
the generalizability of the findings drawn from this study
to all university institutions. Multiple-site investigations

are needed in the future to improve the external valid-
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ity and to increase the generalizability of research find-
ings. Second, the use of self-administered questionnaires
to report MS and visual symptoms was prone to certain
biases, such as the recall bias and the responder bias,
which could lead to over- or underestimation of the ob-

tained responses.

Implications

Computer workstations should be designed on the basis of
ergonomic standards and recommendations (e.g., OSHA
computer workstation ergonomic standards). Ergonomic
interventions should be implemented in the following
3 categories of activities: corrective ergonomics (correct-
ing the past ergonomic issues), preventive ergonomics
(working on present issues, e.g., design), and prospective
ergonomics (anticipating future ergonomic needs) [28].
The development and implementation of work practices
are needed to eliminate occupational hazards. Comput-
er workstation users should be provided with informa-
tion regarding good working practices to increase their
awareness of ergonomic issues in computer workstations
(e.g., healthy posture). Additionally, they need to be pro-
vided with sufficient training and motivation in the er-
gonomic layout of computer workstations (e.g., how to
prevent window-screen light reflections).

A careful MS and eye examination should be conducted
regularly for all employees working on computer work-
stations to ensure an early referral for treatment and to
reduce the severity of symptoms. Preventive measures
should be implemented in university workplaces. These
include offering breaks from work to avoid sitting or
staring at monitors for long hours. Reminders adopted
to prevent long work durations without breaks could be
helpful. Additionally, preventive measures need to be ad-
equately applied to lessen the visual symptoms, particu-
larly tired eyes, dry eyes, and itchy eyes. Performing eye
muscle exercises and a frequent use of wetting eye drops

are recommended [29].

IJOMEH 2022;35(2)

CONCLUSIONS

This study revealed that computer workstations have
serious deficiencies in their design, layout, and usage.
Unfortunately, the parameters of computer workstation
ergonomics were unsatisfactory, especially those related
to seating, chairs, working area, glare problems result-
ing from the reflection of light from computer screens,
and a lack of document holders. The results revealed that
a significant proportion of university employees, who
work on computer workstations, experienced MS and
visual symptoms.

In this study, several independent variables were sig-
nificantly associated with reported MS and visual symp-
toms. Female gender, age, employment duration, com-
puter-related work hours (in/out of the office), job type,
work pattern, hours spent during a week on performing
vigorous physical activity, and ergonomic deficiencies
reliably predict the participant’s experience of MS symp-
toms. Additionally, age, employment duration, work
patterns, computer-related work hours, and the pres-
ence of deficits in monitor design or glare reflection on
the screen were significantly associated with reported

visual symptoms.
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