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Abstract

*Corresponding Author COVID-19 has disturbed the lifestyle and economic activities of
Email: usman.ilyas@umt.edu.pk the entire world. This pandemic has led to an overall decrease in

physical activity and economic operations. The economic
shutdown has led to downsizing, while for others it has led to
increased work hours. Lack of physical activity and increased
working hours form major risk factors for musculoskeletal
discomfort in office employees. Therefore, it is assumable that
musculoskeletal discomfort in office employees has also
increased. This study was conducted to determine the prevalence
of work-related musculoskeletal discomfort in office employees
during COVID-19. A “Cornell Musculoskeletal Discomfort
Questionnaire (CMDQ)” based method was used for examining
the incidence and intensity of pain and its symptoms, as well as
the extent of discomfort in different body parts. Additionally, an
association between risk factors and total discomfort rate was
also analysed. A total of 233 office employees participated in the
study. The discomfort percentage was 37.39%, 10.97%, 28.73%,
and 11.82%, for the lower back, upper back, neck, and shoulders,
respectively. Neck (87.21%), lower back (90.97%), upper back
(60.15%), and shoulders (66.16%) were most commonly
reported body parts where office employees frequently
experienced discomfort once or more than once in a week. The
neck, shoulders, lower back, and upper back were the body parts
where employees frequently reported discomfort and pain.
Regular yoga, aerobic exercises, ergonomics training, online
employee safety awareness programs, and short stretch breaks
are some of the efficient ways to manage these problems during
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1. Introduction

Musculoskeletal disorders (MSDs) have become a
significant and most reported health issue in
different professions across the globe. Sedentary
office work has become a potential hazard for
worker's musculoskeletal health [1]. One previous
study has also revealed discomfort from lower back
till neck to be the most recurrent issue reported by
the workers for their previous work week [2].
Prolonged sitting has become a common workplace
practice [3]. Office employees spend 70%-85% of
their work hours in a sitting position and perform
computer tasks [4, 5]. Sitting for a long duration is
closely associated with MSDs [6]. Almost, 15% to
20% of adults suffer from back pain each year, and
lower back pain (LBP) has a global pervasiveness of
23% [7, 8].
prevalence may vary when the individual lifestyle is
changed [9]. On the other hand, COVID-19 has
disturbed the lifestyle of the entire world [10]. The

However, the aforementioned

Governments had taken strict actions such as social
distancing and lockdown to stop the spread of
COVID-19. These measures are necessary;
nevertheless, they had a negative effect on overall
human health because of the decrease in physical
activity and exercise [9]. Employees in different
organizations had to render their services at their
workplaces even during the COVID-19 pandemic
and were constantly exposed to health and safety
hazards [11]. Where many workers lost their jobs,
the remaining essential employees  were
overworked, with an increase in their usual eight
hours work time to twelve hours due to the economic

disturbance [12, 13]. Likewise, musculoskeletal

discomfort stems from the adoption of poor work
postures, work overload, and a lack of physical
activity [14-16], and since these are the risk factors
for MSDs, it is admissible that musculoskeletal
discomfort has increased during COVID-19 [9]. It
has become necessary to determine the
musculoskeletal discomfort levels during this period
where sedentary behavior is much more prevalent
than normal circumstances. Subsequently, this
study was carried out with the main objective of
determining musculoskeletal discomfort in office

employees during COVID-109.

2. Method
2.1 Data collection
The  “Cornell Musculoskeletal  Discomfort

Questionnaire (CMDQ)” was chosen to assess
discomfort in eight body parts. The CMDQ
consisted of a set of questions, involving a diagram
targeting musculoskeletal discomfort in 18 different
parts of the body that might have occurred over the
previous work week [17]. This questionnaire
assessed the frequency of discomfort in different
parts of the body using a 5-point scale (never, 1-2
times last week, 3-4 times last week, once every day,
and several times every day). These scores were
weighted following the CMDQ scoring guidelines
with weights of 0, 1.5, 3.5, 5, and 10, respectively,
to determine an overall frequency score. The degree
of discomfort and the degree to which discomfort
interfered with work were evaluated using a 3-point
scale. Responses were weighted to calculate a
discomfort score (slightly=1, moderate=2, very=3)
and an interference score (not at all=1, slightly=2,

substantially=3). The frequency of discomfort,
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severity rate, and interference in work values were
multiplied to find the weighted score for different
body parts, which ranged from 0 to 90. For all
respondents, a total discomfort score was calculated
by summing up the weighted scores for respective
body parts. Participants were asked to mention
which of their body parts suffered from pain, the
level of severity, and the extent to which this
discomfort interfered with work. Data collection was
done during August 2020. Data was collected
through Google survey forms that were sent to 300
office employees via emails and 233 individuals
completed the survey. The study respondents
belonged to the office staff of a bank. All the staff

were doing computer tasks in a sedentary position

using Microsoft Word, Power Point, and Excel at an
office building.

2.2 Data analysis

Once the data was collected, the results of CMDQ
were analysed using “Statistical Package for Social
Sciences (SPSS) Version 26” and “Microsoft Excel
2007", where descriptive statistics were applied.

3. Results

The questionnaire was sent to 300 office employees
via emails, out of which 233 individuals responded
(77% response rate). The mean age of respondents
was 29 years (SD=5.12), height 162 cm (SD=9.83),
the average weight was 70 kg (SD=10.92), the
working experience was four years (SD=2.16), and
on average nine work hours per day (SD=1.14) as

shown in Table 1.

Table 1: Demographic information

) Standard o )

Variable parameters Mean o Minimum Maximum
deviation (SD)

Age (years) 29 5.12 25 62

Height (cm) 162 9.83 137 177

Weight (kg) 70 10.92 54 95
Experience (years) 4 2.16 1 10
Working hours/day 9 1.14 8 12

According to CMDQ discomfort percentage, office
employees reported most of the discomfort in the
lower back, neck, shoulders, and upper back which
was 37.39%, 28.73%, 11.82%, and 10.97%,

respectively as shown in Table 2. The lower back,
neck, shoulders, and upper back were the body parts
with the highest prevalence of discomfort in office

employees as shown in Figure 1.
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Table 2: Percentage discomfort of different body parts in office employees

Body parts Fre-:quency of Sfeverity of Interference in Discomfort % Discomfort
discomfort discomfort work score

Neck 315 159 186 9315810 28.73
Shoulder 219 123 143 3851991 11.82
Upper back 226.5 119 132 3557862 10.97
Lower back 3385 173 207 12122023 37.39
Wrist 1235 80 97 958360 2.95
Hip 124 75 90 837000 2.58
Knee 94.5 63 74 440559 1.35
Feet 145 92 100 1334000 4.11

Discomfort rate in office employees
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0
Neck Shoulder Upper BackLower Back ~ Wrist Hip Knee Feet
-10 -
Body parts
Figure 1: Total discomfort rate in office employees

Similarly, 87.21% of respondents had experienced more in the previous work week. No respondent
neck discomfort, 90.97% reported lower back pain, reported discomfort in the wrist several times every
60.15% expressed pain in the upper back, and day in the previous work week as shown in Table 3.

66.16% experienced pain in the shoulders, once or
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Table 3: Frequency of discomfort, severity rate, and work interference of musculoskeletal discomfort

Body

parts

Neck

Shoulder

Upper
back
Lower
back

Wrist

Hip

Knee

Foot

Frequency of discomfort in the last work The severity of ]
. Work interference (%)
week (%) discomfort (%)
Several
Once
1-2 3-4 times ) Not .
Never . every Slight  Moder Slight  Substa
times  times every Very atall .
day ly ately ly ntially
day
12.78 57.14 12.03 1428 3.75 58.64 2481 375 39.09 4360 451
33.83 4586 11.27 6.76 2.25 4135 2330 150 2781 3533 3.00
39.84 3984 9.02 6.76 451 3458 2180 375 2406 33.08 3.00
9.02 60.15 15.78 8.27 6.76 59.39 2406 715 3458 4812 8.27
55.63 3458 526 46.15 O 30.07 1278 150 18.04 24.06 225
60.15 30.07 3.00 6.01 0.75 2481 1353 150 1428 2330 225
61.65 3458 225 075 0.75 29.32  9.02 0 21.80 15.78 0.75
51.12 36.84 6.76 451 0.75 30.82 1578 225 2406 2330 150

Mean
Weighted
Scores
(SD)

6.50
(8.73)
4.70
(8.66)
5.10
(9.54)
8.42
(12.61)

2.44 (482)

2.68
(6.05)
1.35
(2.73)
3.02
(7.01)

In respondents with neck pain, 48.12% reported that
discomfort slightly or substantially interfered with
workability. Likewise, as shown in Figure 2,

respondents with lower back pain (56.39%), upper

back pain (36.09%), and shoulders pain (38.34%)

experienced slight or substantial interference with

work, with neck and lower back pain having greater

probability to hinder work in the office employees.
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Figure 2: Interference of pain in work

Total weighted score for each body part was
obtained by multiplying the weighted scores of
frequency and severity of discomfort, and
interference in work. Evaluation of these mean
weighted scores showed the highest value for pain in
the back  (mean=8.42,
deviation=12.61), neck (mean=6.50,
deviation=8.73), shoulders (mean=4.70, standard
deviation=8.66), (mean=5.10,
standard deviation=9.54) as shown in Table

3.0verall, 41% of the office employees did not

lower standard

standard

and upperback

engage in any physical activity during this pandemic
situation and their mean value of discomfort was
significantly higher (mean=67.4), as compared to
those who participated in physical activity
(mean=10.9). Almost, 50% of the office employees
were not aware of ergonomics training and their
mean value of discomfort was 59. Similarly, 35% of
the office employees were working for more than
eight hours (mean=61.8). The mean total discomfort
score was 34.24 (standard deviation=35) as shown in

Table 4.

Table 4: An association between risk factors and mean total discomfort rate

Risk factors Mean SD Percent
Duty hours
<8 Hours 19.7 21.8 65.41
>8 Hours 61.8 37.62 34.59
Exercise
Yes 10.9 8.59 58.65
No 67.4 30.28 41.35
Ergonomics training
Yes 9.44 7.294 50.38
No 594 33.19 49.62
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4. Discussion

The main objective of this study was to determine
the incidence of workplace musculoskeletal
discomfort in office employees during COVID-19.
The results have revealed that musculoskeletal
discomfort was highest in the neck, followed by
shoulders, upper back, and lower back. Another
study also reported the prevalence of
musculoskeletal discomfort was also reported to be
the highest in the neck, lower back, and shoulders
[18]. Office employees experienced neck discomfort
(87.21%), lower back (90.97%), upper back
(60.15%), and shoulders (66.16%) one to two times
or more during the last work week during this
COVID-19 period. This prevalence was reported to
be 66% in the neck, 61% in the lower back, 43% in
the upper back, and 36% in the shoulders once to
twice times or more per week before COVID-19 [2].
The results of our study have confirmed that the
prevalence of musculoskeletal discomfort has
increased from pre-COVID-19 to post-COVID-19.
Different studies have demonstrated the same fact
that musculoskeletal disorders are likely to increase
in office employees during the Coronavirus
pandemic [10]. The prevalence of pain was high
because the working hours during this pandemic
situation increased due to the workload [13]. Office
employees’ prolonged sitting duration has increased
MSDs.  During COVID-19, lower back pain
increased due to an increase in the sitting duration
[19]. An important aspect that helps in mitigating
these negative effects involves the inclusion of
ergonomics training [20]. As indicated by this study,

several office employees (50%) were not aware of

the significance of ergonomics, and lack of training
further exacerbated the issue of MSDs. Lack of
physical activity was one of the major reasons that
the office employees felt discomfort and pain during
this period, as they did not participate in any physical
exercise because of the COVID-19 lockdown. In this
pandemic situation, it was difficult to maintain a
physically active lifestyle. Different studies
concluded that a comparison between the pre-
COVID-19 and post-COVID-19 period shows a
decline in physical activity and an increase in the
sitting time [21, 22]. The complaints about
musculoskeletal disorders in the neck, shoulder, and
lower back have begun to increase [23]. This study
has helped in highlighting the fact that the
musculoskeletal disorders of the neck, shoulders,
upper back, and lower back with a ratio of 28.73%,
11.82%, 10.97, and 37.39%, respectively, have
become more prevalent, as demonstrated by several
other studies as well [24-26].

5. Conclusion

Work-related musculoskeletal disorders are already
prevalent in office employees. COVID-19 has
further aggravated the musculoskeletal discomfort
due to the lack of physical activity and increased
working hours. This study found that during
COVID-19, musculoskeletal discomfort was high in
the office employees. The lower back, neck,
shoulders, and upper back were the most affected
body parts. Therefore, ergonomics interventions are
important and may help in overcoming
musculoskeletal issues. Ergonomics training, short
stretch breaks, online employee safety awareness

programs, aerobic exercises, and regular online yoga
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classes can provide a cost-effective alternative for

alleviating musculoskeletal disorders.

References

Alavi, S. S., Makarem, J., Abbasi, M., Rahimi, A.,
& Mehrdad, R. (2016). Association between
upper extremity musculoskeletal disorders
and mental health status in office workers.
Work,55(1),3-11.https://doi.org/10.3233/wor-
162382

Baker, R., Coenen, P., Howie, E., Williamson, A., &
Straker, L. (2018). The Short Term
Musculoskeletal and Cognitive Effects of
Prolonged Sitting During Office Computer
Work. International Journal of
Environmental Research and Public Health,
15(8),1678.https://doi.org/10.3390/ijerph150
81678

Bento, T. P. F., Genebra, C. V. dos S., Maciel, N.
M., Cornelio, G. P., Simedo, S. F. A. P.,, &
Vitta, A. de. (2020). Low back pain and some
associated factors: is there any difference
between genders? Brazilian Journal of
Physical Therapy, 24(1), 79-87.
https://doi.org/10.1016/j.bjpt.2019.01.012

Besharati, A., Daneshmandi, H., Zareh, K.,
Fakherpour, A., & Zoaktafi, M. (2018). Work-
related musculoskeletal problems and
associated factors among office workers.
International Journal of Occupational Safety
and Ergonomics, 26(3), 632-638.
https://doi.org/10.1080/10803548.2018.1501
238

Colombey, A., Garraud, T., Bart, G., Darrieutort-
Lafitte, C., & Le Goff, B. (2016). SAT0502

Tolerance and Acceptability of US Guided
Epidural Injections via The Sacral Hiatus.
Annals of the Rheumatic Diseases, 75(Suppl
2),851.4.852.https://doi.org/10.1136/annrheu
mdis-2016-eular.4828

Edge, A., Morimoto, S., & Mccrobie, D. (1999).

Effects of keyboard tray geometry on upper
body posture and comfort. Ergonomics,
42(10),1333.1349.https://doi.org/10.1080/001
401399184983

Fox, Z. B., Hammond, L., Greenauer, N., Rhudy, M.

B., & Veerabhadrappa, P. (2020). Assessing
sedentary body movement with
accelerometers and domain specific cognitive
function during active sitting. International
Journal of Industrial Ergonomics, 75, 102893.
https://doi.org/10.1016/j.ergon.2019.102893

Harcombe, H., McBride, D., Derrett, S., & Gray, A.

(2010). Physical and psychosocial risk factors
for musculoskeletal disorders in New Zealand
nurses, postal workers and office workers.
InjuryPrevention,16(2),96.100.https://doi.org/
10.1136/ip.2009.021766.https://doi.org/10.10
16/j.apergo.2016.03.007

ljaz, Madiha, Muhammad Akram, Sajid Rashid

Ahmad, Kamran Mirza, Falag Ali Nadeem,
and Steven M. Thygerson. 2020. "Risk
Factors Associated with the Prevalence of
Upper and Lower Back Pain in Male
Underground Coal Miners in Punjab,
Pakistan" International ~ Journal of
Environmental Research and Public Health
17, no. 11 4102.
https://doi.org/10.3390/ijerph17114102

1219


https://doi.org/10.3390/ijerph15081678
https://doi.org/10.3390/ijerph15081678
https://doi.org/10.1016/j.bjpt.2019.01.012
https://doi.org/10.1080/10803548.2018.1501238
https://doi.org/10.1080/10803548.2018.1501238
https://doi.org/10.1136/annrheumdis-2016-eular.4828
https://doi.org/10.1136/annrheumdis-2016-eular.4828
https://doi.org/10.1080/001401399184983
https://doi.org/10.1080/001401399184983
https://doi.org/10.1016/j.ergon.2019.102893
https://doi.org/10.1136/ip.2009.021766
https://doi.org/10.1136/ip.2009.021766
https://doi.org/10.1016/j.apergo.2016.03.007
https://doi.org/10.1016/j.apergo.2016.03.007
https://doi.org/10.3390/ijerph17114102

Ilyas et al., Journal of Natural and Applied Sciences Pakistan, Vol 5 (1), 2023 pp 1212-1221

Kaur, M., Goyal, P., & Goyal, M. (2020). Individual,

Kett,

interpersonal and economic challenges of
underemployment in the wake of COVID-19.
Work,67(1),21.28.https://doi.org/10.3233/wo
r-203249

A. R., & Sichting, F. (2020). Sedentary
behaviour at work increases muscle stiffness
of the back: Why roller massage has potential
as an active break intervention. Applied
Ergonomics,82,102947.https://doi.org/10.101
6/j.apergo.2019.102947

Lippi, G., Henry, B. M., & Sanchis-Gomar, F.

(2020). Physical
Cardiovascular Disease at the Time of
Coronavirus Disease 2019 (COVID-19).
European Journal of Preventive Cardiology,
27(9), 204748732091682.
https://doi.org/10.1177/2047487320916823

Inactivity and

Lusa, S., Punakallio, A., Manttéri, S., Korkiakangas,

E., Oksa, J., Oksanen, T., & Laitinen, J.
(2020). Interventions to promote work ability
by increasing sedentary workers’ physical
activity at workplaces — A scoping review.
Applied 102962.
https://doi.org/10.1016/j.apergo.2019.102962

Ergonomics, 82,

Memari, A., Shariat, A., & Anastasio, A. T. (2020).

Rising incidence of  musculoskeletal
discomfort in the wake of the COVID-19
crisis. Work, 66(4), 751-753.

https://doi.org/10.3233/WOR-203221

Omidi, L., Moradi, G., & Mostofi Sarkari, N. (2020).

Risk of COVID-19 infection in workplace

settings and the use of personal protective

equipment. Work, 1-2.
https://doi.org/10.3233/wor-203188

Quemelo, P. R. V., Gasparato, F. dos S., & Vieira,

E. R. (2015). Prevalence, risks and severity of
musculoskeletal disorder symptoms among
administrative employees of a Brazilian
company. Work, 52(3), 533-540.

https://doi.org/10.3233/wor-152131

Rodrigues Ferreira Faisting, A. L., & de Oliveira

Sato, T. (2019). Effectiveness of ergonomic
training to reduce physical demands and
musculoskeletal symptoms - An overview of
systematic reviews. International Journal of
Ergonomics, 74, 102845.
https://doi.org/10.1016/j.ergon.2019.102845

Industrial

gagét, P., Bartik, P., Prieto Gonzalez, P., Tohanean,

D. ., & Knjaz, D. (2020). Impact of COVID-
19Quarantine on Low Back Pain Intensity,
Prevalence, and Associated Risk Factors
among Adult Citizens Residing in Riyadh
(Saudi Arabia): A Cross-Sectional Study.
International Journal of Environmental
Research and Public Health, 17(19).
https://doi.org/10.3390/ijerph17197302

Safiudo, B., Fennell, C., & Séanchez-Oliver, A. J.

(2020).  Objectively-Assessed
Activity, Sedentary Behavior, Smartphone

Physical

Use, and Sleep Patterns Pre- and during-
COVID-19 Quarantine in Young Adults from
Spain.  Sustainability,  12(15),  5890.
https://doi.org/10.3390/su12155890

Seidel, R. L., &amp; Krupinski, E. A. (2017). The

agony of it all: Musculoskeletal discomfort in

the reading room. Journal of the American

1220


https://doi.org/10.3233/wor-203249
https://doi.org/10.3233/wor-203249
https://doi.org/10.1016/j.apergo.2019.102947
https://doi.org/10.1016/j.apergo.2019.102947
https://doi.org/10.1177/2047487320916823
https://doi.org/10.1016/j.apergo.2019.102962
https://doi.org/10.3233/WOR-203221
https://doi.org/10.3233/wor-203188
https://doi.org/10.3233/wor-152131
https://doi.org/10.1016/j.ergon.2019.102845
https://doi.org/10.3390/ijerph17197302
https://doi.org/10.3390/su12155890

Ilyas et al., Journal of Natural and Applied Sciences Pakistan, Vol 5 (1), 2023 pp 1212-1221

College of Radiology, 14(12), 1620-1625.
https://doi.org/10.1016/j.jacr.2017.07.024

Sermonti G. On the origin of The origin. vol. 102.
2009

Shariat, A., Anastasio, A. T., Soheili, S., & Rostad,
M. (2020). Home-based fundamental
approach to alleviate low back pain using
myofascial release, stretching, and spinal
strengthening  during the COVID-19
pandemic. Work, 1-12.
https://doi.org/10.3233/wor-203248

Shariat, A., Hakakzadeh, A., & Cleland, J. (2020).
Home-based exercise notes in Covid-19
guarantine situation for office workers: A
commentary. Work, 1-2.
https://doi.org/10.3233/wor-203190

Singh, H., &amp; Singh, L. P. (2019).
Musculoskeletal disorders among insurance
office employees: A case study. Work, 64(1),
153-160. https://doi.org/10.3233/wor-192978

Tkatek, S., Belmzoukia, A., Nafai, S., Abouchabaka,
J., & Ibnou-ratib, Y. (2020). Putting the world
back to work: An expert system using big data
and artificial intelligence in combating the
spread of COVID-19 and similar contagious
diseases. Work, 67(3), 557-572.
https://doi.org/10.3233/wor-203309

Zemp, R., Fliesser, M., Wippert, P.-M., Taylor, W.
R., & Lorenzetti, S. (2016). Occupational
sitting behaviour and its relationship with
back pain - A pilot study. Applied
Ergonomics, 56, 84-91

1221


https://doi.org/10.1016/j.jacr.2017.07.024
https://doi.org/10.3233/wor-203248
https://doi.org/10.3233/wor-203190
https://doi.org/10.3233/wor-192978
https://doi.org/10.3233/wor-203309

