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= Abstract =

Objectives: This study investigated musculoskeletal symptoms in upper limbs according to the working
environment (job stress) of dental hygienists and examine their relationship with upper limb functions.

Methods: The subjects include 198 dental hygienists in dental hospitals and dental clinics in Pusan and
Gyeongnam. The questionnaire was consisted of general characteristics of the subjects, job stress, musculoskeletal
symptoms in upper limbs and function (Disability Measurement Tool for Upper Extremity Disorders-11, DASH-
11).

Results: The study was analyzed their musculoskeletal symptoms in upper limbs according to their general
characteristics and found that the symptoms occurred in the neck (39.4%), the shoulders (54.6%), elbows (14.7%),
and the hands (50.0%). Job stress was associated with upper limb functions (DASH-11) (model 3, B=5.210,
p=0.012) and repeated elbow bending and spreading posture was associated with DASH-11 (model 3, B=6.561,
p=0.029). Elbow symptoms were associated with DASH-11 in the upper limbs (B=10.679, p=0.003).

Conclusion: Dental hygienists are experiencing limitations of upper limb function due to job stress. In particular,
even if the correction of their uncomfortable posture is significantly related to the job stress and upper limb function,
in order to improve the upper limb function of the dental hygienist, efforts to reduce the job stress as well as the

uncomfortable posture are necessary.
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Table 1. Demographic and working characteristics of subjects

General characteristics Number(n=198) Percentage(%)

Demographic Age <30 125 63.1
characteristics 3140 58 293
>41 15 7.6
Marital status Non-married 139 70.2

Married 56 28.3

Others 3 1.5
Working Working place Hospital 88 444
characteristics Dental clinic 110 55.6
Working area Surgical 16 8.1
Prosthetic 34 17.2

Orthodontics 18 9.1
Consulting a 25 12.6
General 105 53.0

Working experience <5 years 75 38.1

5~9 years 62 313
10~14 years 31 15.7
>15 years 30 15.2
Workdays per week ~ Sdays 143 72.2
6-7days 55 27.8
Breaking Yes 23 11.6
time No 175 88.4

Working at night ~ Yes 66 333
No 132 66.7

o|A H]F ol A7} A o] FellA] F(47.6%,
P=0.001), 7§(61.9%, P=0.004), &/&5/&7}
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Table 2. Symptoms of musculoskeletal according to demographic and working characteristics

Neck Shoulder Elbow Hand
% p value % p value % p value % p value
Age <30 125 416 0.399" 56.0 0.652° 120 0.052 520 0261
31~40 58 362 51.7 15.5 50.0
>41 15 333 533 333 333
Marital Non-married 139 432 0.248" 583 0.041" 137 0.582" 504 0814
status Married 56 304 429 17.9 482
Others 3 333 100 - 66.7
Working Hospital 88 273 0.002" 477 0.085" 102 0.116" 466 0391
place Dental clinic 110 49.1 60.0 18.2 527
Working Surgical 16 625 0.569" 62.5 0.051" - 0306 438  0.960°
arca Prosthetic 34 265 67.6 14.7 44.1
Orthodontics 18 556 66.7 16.7 77.8
Consulting 25 32.0 56.0 20.0 48.0
General 105 39.0 46.7 15.2 48.6
Working <5 years 75 293 0717 533 0523° 93 0.104" 467 0598
expetience 5~9 years 62 541 59.0 16.4 57.4
10~14 years 31 484 64.5 19.4 54.8
>15 years 30 267 40.0 20.0 36.7
Working ~ 5days 143 359 0.090" 514 0.122" 14.1 0.685" 479 0286
days 6-7days 55 49.1 63.6 16.4 56.4
Breaking  Yes 23 364 0.750" 59.1 0.673" 45 0.163"  50.0 0.980°
time No 175 399 543 15.6 49.7
Workingat ~ Yes 66 455  0217° 621  0.130" 167  0570" 63.6  0.007
night No 132 36.4 50.8 13.6 432
Total 198 394 54.6 14.7 50.0
* P-value: Chi square test for trend analysis
T P-value: Chi square test
Table 3. Site-specific musculoskeletal pain in working posture
Variable N 0Neck pain Shoulder pain Elbow pain Hand pain
% p-value % p-value % p-value % p-value
Arm rises to <Sometimes 125 328 0.005 422  <0.001 103 0016 414 0.002
shoulder height  >prequentty 73 534 753 233 64.4
Armrises above  <Sometimes 133  31.3 0.001 427 <0.001 115 0.043 427 0.002
shoulder height  >Sprequentty 62 56.5 79.0 2.6 66.1
Bowed or <Sometimes 72 239 0.001 403 0.004 9.0 0.110 343 0.001
twisted posture  Sprequently 126 47.6 61.9 17.5 58.7
Repeat use <Sometimes 88 224 <0.001 41.2 0.001 7.1 0.007  30.6 <0.001
wrist, bend Wrist  Sprequentty 110 53.6 65.5 20.9 64.5
Exposure to <Sometimes 85 24.7 <0.001 383 <0.001 74 0.013  32.1 <0.001
local vibration  >prequently 113 513 65.5 20.4 61.9
Repeating work  <Sometimes 124 344 0.049 443 <0.001 74 <0.001 40.2 <0.001
to bend and  Spequenty 74 486 716 27.0 66.2
stright one’s
elbow
Total 39.4 54.5 14.6 50.0

* P-value: Chi square test
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Table 4. Upper extremity function value according to working posture and site- specific pain
Variables N Function (DASH)
Mean + SD p-value
Working posture ~ Arm rises to shoulder height <Sometimes 125 15.6£14.1 <0.001
>Frequently 73 24.9+17.7
Arm rises above shoulder height <Sometimes 133 15.8+14.1 <.0001
>Frequently 62 26.1+17.8
Bowed or twisted posture <Sometimes 72 14.8+14.5 0.007
>Frequently 126 21.4+16.7
Repeat use wrist, bend wrist <Sometimes 88 15.0£15.3 0.002
>Frequently 110 22.3+16.2
Exposure to local vibration <Sometimes 85 14.9£14.5 0.002
>Frequently 113 22.3+16.7
Repeating work to bend and <Sometimes 124 14.8+13.2 <.0001
stright one’s elbow >Frequently 74 26.2+18.0
Site-specific Neck No 120 14.8+15.0 <0.001
symptoms Yes 78 254+158 <0001
Shoulder No 90 13.2+14.6 <0.001
Yes 108 238+158 <0001
Elbow No 169 16.4+14.9 <0.001
Yes 29 342+144 <0001
Hand No 99 15.0+14.8 <0.001
Yes 99 230:165 <0001
Total 19.0+16.1
* P-value: t-test
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Figure 1. Correlation analysis of job stress and upper limb function values

* P-value: Pearson correlation analysis

Table 5. Factors associated with upper limb function (DASH)

. Model
Characteristics
B SE B p-value
Job stress 5212 2.041 0.197 0.012
Arm rises to shoulder height 1.713 3.150 0.052 0.588
Arm rises above shoulder height 3.155 3.390 0.091 0.353
Bowed or twisted posture 0.119 3.362 0.003 0.971
Repeat use wrist, bend wrist -0.557 3.081 -0.017 0.860
Exposure to local vibration -0.441 2.998 -0.013 0.883
Repeating work to bend and stright one’s elbow 6.562 2.970 0.196 0.028
Neck 5.238 2.804 0.158 0.064
Shoulder 0.891 2.762 0.027 0.748
Elbow 10.681 3.511 0.237 0.003
Hand 2.414 2.578 0.074 0.352

R’ (p value)

0.391 (p<0.001)

* P-vaule: multiple regression analysis (adjusted for age, marital status, working place, working area, working experience,

working days, breaking time, working at night
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