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A Study on Office Environment Satisfaction and Worker's Musculoskeletal Symptoms

ABSTRACT

Objective: This study aims to investigate the correlation between office and work environment
satisfaction levels and workers’ musculoskeletal symptoms by conducting surveys asking office workers
to state their musculoskeletal symptoms and office and work environment satisfaction levels.

Background: Increased number of office workers and their indoor work hours using computers have
led to new understandings of the importance of office environments including its temperature,
humidity, noise levels, lighting and quality of air and work environments including monitor
arrangement, space arrangements and functions of desk and chair.

Method: Specific details on office work, office environment satisfaction levels, work environment
satisfaction levels, musculoskeletal symptoms, work absences and treatments due to musculoskeletal
related symptoms were analyzed based on the survey answers given by 397 office workers who were
the subjects of this research.

Results: Office workers showed different characteristics of musculoskeletal symptoms depending on
their gender, age, work experience, office hours, break time and time spent on computers. Also,
difference in symptoms were found for workers’ with different satisfaction levels for office environment
(temperature, humidity, noise levels, quality of air, lighting) and work environment (location of
monitors, area and display of office space, chairs and desks). ANOVA shows the differences between
groups of subjects clasified by the experience of absences and treatments or pain complaints.

Conclusion and Application: Relationship between workers’ satisfaction levels with the office and work
environment and their musculoskeletal symptoms is expected to be serve essential data for
systematic management of the workplace.
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1. Introduction
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3. Results

3.1 Subjective conformance for office environment
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Table 1. Subjective conformance levels (5 scales) for office environment

satfaction [ Terp.& [ nose | A [ugng [wontor | Offce [ Gy [ Tod

10 19 11 19 10 13 14 10

very adequate 25% |  48% | 28% | 48%| 25%| 33%| 35%| 25%

adequate 97 159 80 177 165 135 130 165

244% | 401% | 202% | 446% | 416% | 340% | 327% | 41.6%

moderate 148 160 185 152 188 139 180 188

373% | 403% | 466% | 383%| 474% | 350% | 453% | 47.4%

inadequate 109 46 85 42 28 76 59 28

27.5% 11.6% 21.4% 10.6% 7.1% 19.1% 14.9% 7.1%

very inadequate 33 13 36 7 6 34 14 6

8.3% 3.3% 9.1% 1.8% 1.5% 8.6% 3.5% 1.5%

Sum of 142 59 121 49 34 110 73 34

inadequate 358% | 149% | 305% | 123% 8.6% | 27.7% 18.4% 8.6%

3.2 Pain experienced from musculoskeletal symptom
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Table 2. Pain experienced from musculoskeletal symptom

Part of Body

No pain Total
experienced Neck | Shoulder | Arm Hand Waist Feet No. o.f pain | subjects
experienced
177 152 152 65 92 116 67 220 397
44.6% 38.3% 383% | 164% | 232% | 29.2% 16.9% 55.4% | 100.0%

3.3 Distribution of experienced pain by office worker characteristics
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Table 3. Distribution of experienced pain by office worker characteristics

Part of Body
H an alns
Variable Count Neck Shoulder Arm Hand Waist Leg/Feet exgerFi)ence
d

cender | Male 266 (67.0%) | 346% | 346% | 150% | 18.8% | 27.8% | 13.5% 52.3%
Female 131 (33.0%) | 45.8% | 458% | 19.1% | 32.1% | 32.1% | 23.7% 61.8%

30~39 8 (247%) | 40.8% | 37.8% | 133% | 153% | 32.7% | 15.3% 57.1%

Age(yrs) | 40~49 178 (44.8%) | 382% | 42.7% | 185% | 30.3% | 29.2% | 18.0% 55.6%
50~59 121 (30.5%) | 364% | 32.2% | 15.7% | 19.0% | 26.4% | 16.5% 53.7%

Under 10 0 (202%) | 37.5% | 363% | 10.0% | 13.8% | 32.5% | 12.5% 53.8%

Length of | 10~15 1. (12.8%) | 412% |  392% | 19.6% | 27.5% | 29.4% | 19.6% 58.8%
service(yrs) | 15~20 4 (212%) | 393% |  42.9% | 143% | 23.8% | 250% | 15.5% 58.3%
Over 20 182 (45.8%) | 37.4% | 36.8% | 19.2% | 258% | 29.7% | 18.7% 53.8%

Office Under 10 | 100 (25.2%) | 36.0% | 41.0% | 16.0% | 21.0% | 26.0% | 15.0% 58.0%
hours/day | Over 10 | 297 (74.8%) | 39.1% | 37.4% | 16.5% | 23.9% | 30.3% | 17.5% 54.5%
Break Under 1 335 (84.4%) | 367% | 37.0% | 14.9% | 21.8% | 27.5% | 15.8% 53.4%
time/day | Over 1 2 (156%) | 46.8% | 452% | 242% | 30.6% | 387% | 22.6% 66.1%
Under 6 8 (14.6%) | 138% | 155% | 86% | 13.8% | 121% | 10.3% 31.0%

sz';rllp“ter' 6~8 9 (19.9%) | 304% | 43.0% | 19.0% | 22.8% | 27.8% | 12.7% 55.7%
hours/day | 810 125 (31.5%) | 44.8% | 39.2% | 152% | 20.8% | 29.6% | 17.6% 56.8%
Over 10 | 135 (34.0%) | 47.4% | 44.4% | 193% | 29.6% | 37.0% | 21.5% 64.4%
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3.4 Office and work environment satisfaction levels and workers’ musculoskeletal symptoms
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3.4.1 Office environment satisfaction levels and workers’ musculoskeletal symptoms
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Table 4. Ratio of workers who suffered pain by office environment satisfaction levels

Part of Body
Environment | Satisfaction N Neck Shoulder Arm Hand Waist Leg/Feet any .pains
experienced
Adequate 107 | 271% | 30.8% 75% | 12.1% 15.9% 5.6% 45.8%
Téﬂw%%?éti}t? Moderate 148 | 40.5% | 412% | 169% | 23.6% | 31.8% | 23.6% 56.8%
Inadequate | 142 | 444% | 408% | 225% | 31.0% | 36.6% | 183% 61.3%
Adequate 178 | 32.0% | 326% | 10.7% | 185% | 21.3% 8.4% 50.6%
Noise Moderate 160 | 41.3% | 431% | 181% | 244% | 33.1% | 21.3% 57.5%
Inadequate 59| 492% | 424% | 288% | 339% | 424% | 30.5% 64.4%
Adequate 91| 198% | 30.8% 99% | 12.1% 16.5% 7.7% 40.7%
Air quality Moderate 185 | 40.0% | 384% | 151% | 227% | 27.6% | 151% 55.1%
Inadequate | 121 | 49.6% | 438% | 23.1% | 322% | 41.3% | 264% 66.9%
Adequate 196 | 342% | 347% | 13.8% | 184% 194% | 11.2% 50.5%
Lighting Moderate 152 | 40.1% | 401% | 164% | 243% | 395% | 19.7% 59.2%
Inadequate 49| 490% | 469% | 265% | 388% | 36.7% | 30.6% 63.3%




3.4.2 Work environment satisfaction levels and workers’ musculoskeletal symptoms
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Table 5. Ratio of workers who suffered pain by work environment satisfaction levels

Part of Body
Environment | Satisfaction N Neck Shoulder Arm Hand Waist Leg/Feet any .pains
experienced
Adequate | 175 | 354% | 354% | 12.6% | 21.7% | 234% | 143% 52.6%
Monitor | Moderate | 188 | 37.2% | 383% | 17.6% | 22.9% | 34.0% | 17.6% 55.9%
lnadequate | 34 | 58.8% | 52.9% | 29.4% | 32.4% | 324% | 26.5% 67.6%
Adequate | 148 | 31.1% | 33.8% | 142% | 19.6% | 20.9% | 10.1% 45.9%
Office space | Moderate | 139 | 39.6% | 41.7% | 158% | 23.0% | 31.7% | 18.7% 58.3%
lnadequate | 110 | 46.4% | 40.0% | 20.0% | 282% | 37.3% | 23.6% 64.5%
. Adequate | 144 | 36.1% | 39.6% | 16.0% | 22.9% | 229% | 13.9% 50.7%
Char and | Moderate | 180 | 36.7% | 35.0% | 15.0% | 22.8% | 32.2% | 18.9% 53.3%
lnadequate | 73 | 46.6% | 43.8% | 20.5% | 24.7% | 34.2% | 17.8% 69.9%

3.4.3 Absences/treatments or pain complaints and workers’ musculoskeletal symptoms
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Table 6 Ratio of workers who suffered pain by absences/treatments or pain complaints

Part of Body Total

Neck Shoulder Arm Hand Waist Leg/Feet o
No 145 142 61 87 105 62 383
abse- 37.9% 37.1% 15.9% 22.7% 27.4% 16.2% 96.5%
nce Ves 7 10 4 5 11 5 14
50.0% 71.4% 28.6% 35.7% 78.6% 35.7% 3.5%
No 108 107 41 59 77 45 331
treat- 32.6% 32.3% 12.4% 17.8% 23.3% 13.6% 83.4%
ment | yec 44 45 24 33 39 22 66
66.7% 68.2% 36.4% 50.0% 59.1% 33.3% 16.6%
Total 152 152 65 92 116 67 397
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Table 7 Ratio of workers who suffered pain by aggregate satisfaction levels

. Part of Body
isfact- No pain :
isgr?slg\fel experien pain Total
ced Neck | Shoulder | Arm Hand Waist | Leg/Feet | experien
ced
very 3 6 4 3 3 3 2 7 10
adequate 30.0% | 60.0% 40.0% | 30.0% | 30.0% | 30.0% 20.0% 70.0% 2.5%
adequate 80 56 58 19 35 38 23 85 165
a 48.5% | 33.9% 352% | 11.5% | 21.2% | 23.0% 13.9% 51.5% | 41.6%
83 70 72 33 43 64 33 105 188
moderate
441% | 37.2% 383% | 17.6% | 22.9% | 34.0% 17.6% 55.9% | 47.4%
i adequate 9 16 15 9 9 9 6 19 28
. 32.1% | 57.1% 53.6% | 32.1% | 32.1% | 32.1% 21.4% 67.9% 7.1%
very 2 4 3 1 2 2 3 4 6
inadequate 33.3% | 66.7% 50.0% | 16.7% | 33.3% | 33.3% 50.0% 66.7% 1.5%
ST o 11 20 18 10 11 11 9 23 34
inadequate 32.4% | 58.8% 52.9% | 294% | 324% | 32.4% 26.5% 67.6% 8.6%
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Table 8 ANOVA for groups of absences/treatments or pain
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complaints by Worker characteristics

Group mean ANOVA results
Variable : Pain absence or
E\INO:?%? experienced | treatment | F value p value
(N=151) (N=69)
Sex 1.30 1.40 1.40 1.75 0.18
Age(yrs) 45.20 44.00 46.30 2.68 0.07
Office hours/day 10.50 10.80 10.80 1.09 0.34
break
Worker , , 41.90 50.00 5270 3.00 0.05*
characteristics time(min)/day
Length of
. 18.40 17.30 19.40 1.62 0.20
service(yrs)
Computer-work
7.60 8.80 8.60 10.12 0.00**
hours/day
"p<005 " p<0.001
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LUSEELY AN BEHOME X=2/82 49 SEAR 220|H X=2HH0| Y= SSSEAS
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Table 9 ANOVA for groups of absences/treatments or pain complaints by Environment Satisafction

Group mean

ANOVA results

Pain
experienced
(N=151)

Val’lab|e No pain

(N=177)

absence or
treatment
(N=69)

F value p value




Temperature &

| humidity 3.00 3.20 3.30 2.24 0.11
: Office Noise 2.60 2.70 2.90 2.30 0.10

nvironment
Factors Air quality 2.90 3.20 3.40 8.15 0.00%*
Lighting 2.50 2.60 2.70 1.20 0.30
Work Monitor 2.60 2.70 2.60 1.09 0.34
En\l/:ironment Office space 2.80 3.10 3.10 4.16 0.02*
actors Chair and desk 270 2.90 3.00 362 0.03*

“p<005 " p<0.001

4. Conclusion and Discussion
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