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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 pain (p=0.004) . 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

https://doi.org/10.13065/jksdh.20190057



672 + J Korean Soc Dent Hyg 2019;19(5):665-76

ko) EQIoIA] WA 22 A WS Bl Al she 0] E8 AT HHS AshAl |1, Lt
o7k 5] ko] ol S A9l 92 ) Yol Brstilg, 9], HThAO 2 TS tho 2 9 e
B715HL, o] WEL oS A HB7)7] 91at A vl St Ratgick ool £
VAN S TP 2 AR ST B, o) U 5 55 7hel AL RAslei, T At
cheatt ek
VA, LS BZS 71 Bo] 48 Rl B(89.4%)01911, B 5Z02 9l AR Alo] it

slek Seslgict. oleiet Ak A|telRlziely 74 B3 2224 240l = B2oleka B
G 81753t AFITH 7. XSIARS BRI S F2 77 Lol 2Hrhe Alohe 2l
o] 2 9o 2 ThEsh| 7R 297} B, 5545 ol TR %9 2 Relo] 533} e 234
Z4o] e 7R ol RIth7]. tiSo] o 2o Xl gARs oo 2 TUgslo] lon] e
Aol WJ8) 28 o] Hom) Fpipee] Figto] Bitelo] 232A S4o] Uekd kel o ek B
njo] Y223, 53] B 522 AT 45 Folol SAUS At 2 ohjetu), Rololt S22 g
Y4 9l 010TH25] W] XL ARS-S Bol Uhehd 5 ks 2B 34S 141717 Sigtel
HAAES AR 59 28] T 2E F7hA7IA] Sk 2ukE AYRHIE S5 9181 51 teelslob
Sk 31 5 4 282 JIAIAL AT B 82 Foliy] Slsto] 4412 AEe YL Alstolo}

o
Q.

ot
o

rlr

oN >>~1‘

7

FA]
A

0

5

X 4o
ol

=AM, AHHA] B, Al B4 AR 58 He] Aol e v SAIR o= fojnlet F
2 OPU AT, 274 ofso] At 44 ofste] e 7HAIAL = Aetelld AR S2lo] W2 FF2 1
ACHZZE p=0.074, p=0.093). o] A= 4780l BaE IRIAIR 53o] Frhe AYA+E AR5
[11], o= &4 e &3l AN 582 T 4= g2 7RI =5t ARy 2 At
o ZEAA §52 slash] Qs ske AdelM A S0l YA YeRtiAZ p0.077,

oI ZPHAIR 521 A1) 8k ekt ohe) XSlAte] 410) Hollw e vl

Wi, 25 Aol o] 2915 7 ko) ZwE Ah7ke B e do] gl

) Seiah R B2 BaTte) QR B AT 9% o) B30 st U
sl

L o
Aol 77N S52jo] okt Zo 2 tepyirt. of

3
g

o
(¢}

>

J
|
>

1.0

oM
12
>,

N

p

kL

%
=

=

>
>
o
I
—
o
=
hu
o
)
v
>
™
o
3
gk
oo
ol
o

7} 618 Z7beul[27], 25 52 oflrounded shoulder)o} 2+ -2 7) 7o) igo] §Eioirkil 5

MISTH2s). o] A7 AakE 712 1o, TSRS QA ARE 4lshe BOHFHA FAAHE §
A[5}7) 91510l 2172 53 2V AlzkeKindirect visualization)ell 4ok 3t 718 Alekict. wepA] s
AR A|ZolAte] T AR 1742 glstol FEAIAe] F242 t Zlo] lAllolof sl Alellstat

= y
RySo] PP ol 7N S S SHHIs] S5 4 LTS FEEH A147]82 Alzslof stk Uolrt

https://doi.org/10.13065/jksdh.20190057



AT - 2FEM [ MK TEIYALAM ZTHAIE St 22AA SF Tt Aty - 613

Hayes -5129]9] Aol SHFE AAE Restal TRAIRS SR 4= Qs W 0 24 |18 &
73(magnification loupes)] ©]-8-2 A|FsITE. whebA] 2|2kl At B/ 2hdollAl
I e/dol el =2 =7} et FlEOE, AjeH ol Z227
&= glrtsteiets, 2ol ike 242 QAlaeH fol 291 BRIskaL 54
3}

& A7 B 7] AR S 7HAIAL Tk A, S ARE e BESERE ol 85to] Ao,

r

A= TRRAIRIT0)7] wiEol] 1 Aol A ARSE H4E Thol| AR A SiAIE st of k= A
k. A, A18)d72oll A O'connor tweezer dexterity test7F ZFAAIR 58S 71517
TH19], & AollA o] 522 ko] 717t ol A] A5 AlsgE] 2] kot wiZol] AlA| 73 Wellai 2] 7
~ -

¢

P
e
_O|L
e
1o
oL
N gk
e

=
12]5H 557k e FIch= Zloloh. daful, 77de] 7ido] A o 8 wistshal glom, 4] Aol &
L7do] BZE] 11 Q= A -ol|A[30] EAL F4d 2] 7 Hpatient-centered approach)= 20 Q= EE #l5-
3E 4 S A2 AR HTE T Aol T ATt 4343 S ATLTdAL 422 Ehrt QlefoF s,

2 A14jo) 3 A 0 2 B Slstol A7k Q1A 55 oleleol=

S0t 2 AJA o112 EAJo) wisk b7l Selofol 8 Zlolc. olefek ek el e S 75t £
= AagRte] ol B2 7HHAIA it dlzkelol Itk 21 Zwet 2zo) ek ojojg 7}
ek, o AT AT XA TZAA Bie] B U2 Wohet A et 4o)
4ol 7]oft 202 7]hict.

FfH e
(o)
rok
-
ik
‘
)
-4
EX
1o
rE
o
~|
&
o -

3 AL cheat e A2 e Agirk
T34 B2 9HE0| 71 =2 Hol E(8949)0|Ql 1, TR-2 @22 of7]|(71.8%)2} YZ: of7
61.29%) =0 & LRI B0 717} =2 Bl 2 = B(70,600) 2} 222 o7)(60.0%)0] 1, BEZ0 7

Qs AT Al el 7He ghol =tal S 2ok rH20.0%).
2. kA £, e SR IRIAIR 58 3t Ao e SR ez fon|eh 2 ol

3,45 22747 59) % ool S5 S22 Holah 7HAA St ko] Qs A0 R Uehiry.
=, gz of7)) 530] Alztal L} 912 ofe] 20 Qlsl IRl At Erka Qx| Aol 7
2io] & Welh(p=0.026, p-0.017). T3 @ 2% ofle] 20 & ol Qe } AlztatiaL eIt
Aol 77A1A S2io] B WA LERITHp=0.004). 9% oprle] 552 v ofz] 1 Qlxaks Kol

=1 =1
ZRIAIR S2jo] lelet ke BATHp-0061)
E_ L.

3l o] Qi Folet 1HEAIA 5L AR 5 ol £ 23} hielo] 9182 Ak
c}. ujeb] X|TIARE S22 24, E5 obl 552 ollel7] Fslel 2R YRS SESHE
5 AIQI3] Ul 22747 Ate) il 21 Shsh mfet 4= girk

r\l
=g
>
N
N
)
ilr
)
ol
2
[°)
o)
rol

https://doi.org/10.13065/jksdh.20190057



674 + J Korean Soc Dent Hyg 2019;19(5):665-76

SlElahe, ZSMIARE 222 QlahEsHY 31212 Belsk S5t Sfslol Ze]g 7] golof sl

Conflicts of interest

There is no conflict of interest associated with this study.

Authorship

Conceptualization: YJ Jeong, JS Choi; Data collection: Y] Jeong; Formal analysis: Y] Jeong, JS Choi;
Writing - original draft: Y] Jeong, JS Choi; Writing - review & editing: JS Choi

References

[1] Mueller-Joseph L, Homenko DF, Wilkins EM. Clinical practice of the dental hygienist.
Philadelphia: Lippincott Williams & Wilkins; 2005: 3-14.

[2] Fasunloro A, Owotade FJ. Occupational hazards among clinical dental staff. J Contemp
Dent Pract 2004;5(2):134-52.

[3] Johnson CR, Kanji Z. The impact of occupation-related musculoskeletal disorders on
dental hygienists. Can J Dent Hyg 2016;50(2):72-9.

[4] Simmer-Beck M, Bray KK, Branson B, Glaros A, Weeks J. Comparison of muscle
activity associated with structural differences in dental hygiene mirrors. J Dent Hyg
2006;80(1):1-16.

[5] Hayes M, Smith D, Cockrell D. Prevalence and correlates of musculoskeletal disorders
among Australian dental hygiene students. Int J Denl Hyg 2009;7(3):176-81.

[6] Barry RM, Spolarich AE, Weber M, Krause D, Woodall WD, Bailey JH. Impact of operator
positioning on musculoskeletal disorders and work habits among Mississippi dental
hygienists. J Dent Hyg 2017;91(6):6-14.

[7] Lee KY, Jong AC. Prevalence and risk factors of neck musculoskeletal disorders among
dental hygienist. Int J Clin Prev Dent 2018;14(3):190-6. https://doi.org/10.15236/
ijcpd.2018.14.3.190

[8] Hoerler SB, Branson BG, High AM, Mitchell TV. Effects of dental magnification lenses on
indirect vision: a pilot study. J Dent Hyg 2012;86(4):323-30.

[9] McDonald M, DiBonaventura Md, Ullman S. Musculoskeletal pain in the workforce: the
effects of back, arthritis, and fibromyalgia pain on quality of life and work productivity. J
Occup Environ Med 2011;53(7):765-70. https://doi.org/10.1097/JOM.0b013e318222af81.

[10] Boyd MA, Rucker LM. Effects of immediate introduction of indirect vision on
performance and posture. J Dent Educ 1987;51(2):98-101.

[11] Rau GM, Rau AK. Training device for dental students to practice mirror-inverted
movements. J Dent Educ 2011;75(9):1280-4.

[12] Smith CA, Sommerich CM, Mirka GA, George MC. An investigation of ergonomic
intervention in dental hygiene work. Appl Ergon 2002;33(2):175-84. https://doi.org/10.1
016/s0003-6870(01)00060-6

[13] Ashu MA, Kamo H. Work-related musculoskeletal disorders amongst oral health
workers in Cameroon. Oral Health Dent Manag 2016;15(6):1-6.

[14] Jung SI, Lee NK, Kang KW, Kim K, Lee DY. The effect of smartphone usage time

https://doi.org/10.13065/jksdh.20190057



AT - 2FEM [ MK TEIYALAM ZHAIE St 22 A SF e At - 6715

on posture and respiratory function. J Phys Ther Sci 2016;28(1):186-9. https://
doi.org/10.1589/jpts.28.186

[15] Lau KT, Cheung KY, Chan KB, Chan MH, Lo KY, Chiu TT. Relationships between sagittal
postures of thoracic and cervical spine, presence of neck pain, neck pain severity and
disability. Man Ther 2010;15(5):457-62. https://doi.org/10.1016/j.math.2010.03.009

[16] Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*power 3.1:
tests for correlation and regression analyses. Behav Res Methods 2009;41(4):1149-60.
https://doi.org/10.3758/brm.41.4.1149

[17] WHO Expert Consultation. Appropriate body-mass index for Asian populations and
its implications for policy and intervention strategies. Lancet 2004;363(9403):157-63.
https://doi.org/10.1016/s0140-6736(03)15268-3

[18] Kreuzfeld S, Seibt R, Kumar M, Rieger A, Stoll R. German version of the Cornell
Musculoskeletal Discomfort Questionnaire (CMDQ): translation and validation. J Occup
Med Toxicol 2016;11(1):13. https://doi.org/10.1186/s12995-016-0100-2

[19] Lugassy D, Levanon Y, Pilo R, Shelly A, Rosen G, Meirowitz A, et al. Predicting the
clinical performance of dental students with a manual dexterity test. PloS One
2018;13(3):€0193980. https://doi.org/10.1371/journal.pone.0193980

[20] Kim YJ, Kim SR, Lee SR, Kim JW, Kang HG, Kwak JS, et al. Oral prophylaxis. Seoul:
Daehan Narae Publishing; 2008: 121-7.

[21] O’connor tweezer dexterity test user’s manual [Internet]. Lafayette Instruments. [cited
2019 July 01]. Available from: https://www.ncmedical.com/images/pdf/NC70020_
oconnor_tweezer_ dexterity _test_020718.pdf.

[22] Sinha I, Sinha-Hikim AP, Wagers AJ, Sinha-Hikim I. Testosterone is essential for skeletal
muscle growth in aged mice in a heterochronic parabiosis model. Cell Tissue Research
2014;357(3):815-21. https://doi.org/10.1007/500441-014-1900-2

[23] Rafie F, Zamani Jam A, Shahravan A, Raoof M, Eskandarizadeh A. Prevalence of upper
extremity musculoskeletal disorders in dentists: symptoms and risk factors. J Environ
Public Health 2015;2015:517346. https://doi.org/10.1155/2015/517346

[24] Williamson E, Williams MA, Gates S, Lamb SE. Risk factors for chronic disability in a
cohort of patients with acute whiplash associated disorders seeking physiotherapy
treatment for persisting symptoms. Physiotherapy 2015;101(1):34-43. https://
doi.org/10.1016/j.physio.2014.04.004

[25] Yalcinkaya H, Ucok K, Ulasli AM, Coban NF, Aydin S, Kaya |, et al. Do male and female
patients with chronic neck pain really have different health - related physical fitness,
depression, anxiety and quality of life parameters? Int J Rheum Dis 2017;20(9):1079-87.
https://doi.org/10.1111/1756-185x.12389

[26] Rundcrantz BL, Johnsson B, Moritz U. Cervical pain and discomfort among dentists.
Epidemiological, clinical and therapeutic aspects. part 1. a survey of pain and
discomfort. Swed Dent J 1990;14(2):71-80.

[27] Valachi B, Valachi K. Mechanisms leading to musculoskeletal disorders in dentistry. J
Am Dent Assoc 2003;134(10):1344-50. https://doi.org/10.14219/jada.archive.2003.0048

[28] Nejati P, Lotfian S, Moezy A, Nejati M. The relationship of forward head posture and
rounded shoulders with neck pain in Iranian office workers. Med J Islam Repub Iran
2014;28(1):26.

[29] Hayes M, Osmotherly PG, Taylor JA, Smith DR, Ho A. The effect of wearing loupes on
upper extremity musculoskeletal disorders among dental hygienists. Int J Dent Hyg

https://doi.org/10.13065/jksdh.20190057



676 + J Korean Soc Dent Hyg 2019;19(5):665-76

2014;12(3):174-9. https://doi.org/10.1111/idh.12048

[30] Birch S, Ismail Al. Patient preferences and the measurement of utilities in the
evaluation of dental technologies. J Dent Res 2002;81(7):446-50. https://doi.o
rg/10.1177/154405910208100702

https://doi.org/10.13065/jksdh.20190057





