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ABSTRACT

Objectives: The purpose of the study was to analyze the association between indirect vision
skills and neck, shoulder, and back pain in dental hygienists. Methods: This cross-sectional
study included 85 dental hygienists working full-time at dental clinics. A survey was performed
for musculoskeletal symptoms in the neck, shoulders, and back of the subjects. The O’Connor
tweezer dexterity test was performed using a mirror to evaluate their indirect vision skills. For
statistical analyses, the t-test and one-way analysis of variance were performed. Results: The
neck was the most common region of musculoskeletal pain (89.4%). The most intense pain
was experienced in the neck (70.6%) and right shoulder (60.0%). Neck pain (20.0%) caused
the most interference with clinical practice. Indirect vision skills were lower in the group with
severe pain in the left shoulder or with high interference in work due to the left shoulder pain
(p=0.026 and p=0.017, respectively) or right shoulder (p=0.004) pain. Conclusions: In this study,
neck pain was a major musculoskeletal symptom among dental hygienists, and poor indirect
vision skills were associated with the development of shoulder pain. Therefore, to prevent such
musculoskeletal symptoms, dental hygienists should become proficient in indirect visualization,
which enables a balanced and neutral posture.

Key Words: Dental hygienist, Indirect vision skills, Musculoskeletal diseases, Neck
pain, Shoulder pain
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Fig. 1. O’connor tweezer dexterity test under indirect vision

Table 1. The prevalence, severity, and extent of interference with work of the musculoskeletal

pain in five body regions Unit: N (%)
o - Body regions
Characferistics  Division Neck Left shoulder shfélﬁl}ger Upper back Lower back
Pain No 9(10.6) 33(38.8) 24(28.2) 49(57.6) 48(56.5)
prevalence Yes 76(89.4) 52(61.2) 61(71.8) 36(42.4) 37(43.5)
Pain severity Slightly 16(18.8) 11(12.9) 10(11.8) 15(17.6) 15(17.6)
Very 60(70.6) 41(48.2) 51(60.0) 21(24.7) 22(25.9)
Work Not at all 13(15.3) 12(14.1) 12(14.1) 16(18.8) 9(10.6)
interference by Slightly 46(54.1) 33(38.8) 42(49.4) 19224)  25(29.4)
pain’ Very 17(20.0) 7(8.2) 7(8.2) 1(1.2) 3(3.5)

‘only the subjects who perceived musculoskeletal pain were included.
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Table 2. Distribution of indirect vision skills Unit: N (%)

o . Indirect vision skills
Division of cut-off points

Good Poor Total
Subjects’ average time” 58(68.2) 27(31.8) 85(100.0)
Standard norms"* 35(41.2) 50(58.8) 85(100.0)

‘Divided by the subjects’ average time(242 sec.)
“Divided by the standard norms suggested by the manufacturer(200 sec.)
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Table 3. Indirect vision skills according to general characteristics and work-related characteristics

Indirect vision skills (sec.)

Characteristics Division MoantSD tor F I
Age (yrs.) =27 254.33+125.87 1.808 0.074
=28 200.21+60.99
Education College diploma 226.621+104.89 -0.819 0.415
=University 249.12+121.48
Body mass index (kg/m?)  <18.5 229.88+68.83 0.114 0.892
18.5-24.9 245.561129.10
=25 240.33180.60
Career (yrs.)" =4 255.541+127.83 1.697 0.093
=5 208.42+72.66

Type of dental institution ~ Dental clinic 229.69195.55
Dental hospital 259.31+139.76 -1.160 0.249
Work hours =8 235.101108.84 -0.927 0.357
(hrs./per day)" >8 261.48+135.81
Number of dental scaling =5 247.921128.85 0.784 0.435
patients (per day)" >5 224.90+65.45
Major work tasks Scaling 214.18+63.58 0.748 0.476
Assist 252.84+137.80
Management 234.081£49.62
Work satisfaction Not satisfied 378.331164.65 2.642 0.077
Moderately 245.531+104.57
Very 220.41£128.05
Stress recognition Not at all 206.50+14.84 0.575 0.565
Moderately 235.30£124.16
Severe 263.431+98.76
Effort to resolve MSD No 217.97£53.86 -1.870 0.066
Yes 260.06+144.46
‘by independent t-test or ANOVA, 'Divided by subject’s average score, MSD: Musculoskeletal
disorders

Table 4. Association between upper extremity musculoskeletal pain and indirect vision skills

Indirect vision skills (sec.)

Body regions Division MoanLSD tor F o
Neck Pain frequency
Not at all 216.891+88.15 0.329 0.720
Several times per week 241.25+124.59
Several times per day 253.88+£109.78
Pain severity
Mild 235.06+49.78 0.310 0.734
Severe 247.95£132.27
Work interference by pain
None 224.231+54.99 1.068 0.367
Slightly 236.30+113.11
Substantially 285.47+162.49
‘by independent t-test or ANOVA, 'Divided by subject’s average score, MSD: Musculoskeletal
disorders

**The same characters are not significant by Scheffe's multiple comparison at a=0.05
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Table 4. (continued)
Bl ions Division Indirect vision skills (sec.)
Mean=+SD torF p*
Left shoulder Pain frequency
Not at all 207.24+63.15 2.893 0.061
Several times per week 272.47£145.30
Several times per day 242.641109.59
Pain severity
Mild 217.27+38.60 3.817 0.026
Severe 277.10£150.04
Work interference by pain
None 230.08+82.14° 3.612 0.017
Slightly 258.45+118.24*
Substantially 351.57+243.70
Right shoulder  Pain frequency
Not at all 206.13+53.02 1.757 0.179
Several times per week 251.15+114.86
Several times per day 266.521£160.32
Pain severity
Mild 232.00+50.51 1.910 0.155
Severe 261.24£141.54
Work interference by pain
None 214.50+88.26 4.765 0.004
Slightly 248.17+112.54"
Substantially 378.00+223.38"
Upper back Pain frequency
Not at all 241.18+128.39 0.236 0.791
Several times per week 248.381104.04
Several times per day 206.00147.57
Pain severity
Mild 226.00+72.03 0.295 0.745
Severe 256.29+115.77
Work interference by pain
None 223.56+67.54 0.285 0.836
Slightly 260.32+£122.14
Substantially 249.90400.00
Lower back Pain frequency
Not at all 244.06+118.37 2.685 0.074
Several times per week 218.90£99.02
Several times per day 329.71£145.57
Pain severity
Mild 192.80+62.50 2.128 0.126
Severe 271.95£132.85
Work interference by pain
None 209.67+96.15 0.938 0.426
Slightly 238.80110.08
Substantially 339.33+198.09

‘by independent t-test or ANOVA, 'Divided by subject’s average score, MSD: Musculoskeletal

disorders

**The same characters are not significant by Scheffe's multiple comparison at a=0.05
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