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Abstract

Objectives: The purpose of this study was to compare the dental treatment needs of workers
depending on their shifts and working patterns. Methods: Only workers aged 15 or older
according to the 6™ Korea National Health and Nutrition Examination Survey (2013-2015) were
considered eligible. A total of 9,092 people who responded to health surveys and completed
oral examinations and interviews were selected for the study. Statistical analysis was carried
out by the complex samples general linear model. Results: As the daytime workers’ age
increased, the requirement for restorative treatment decreased. In contrast, the requirement
for tooth extraction caused by dental caries and periodontal disease increased. As the evening
shift workers’ age increased, the requirement for restorative treatment decreased. In the case
of shift workers, the requirement for restorative treatment was lowest in those aged 50-64
years and highest in those aged 30-49 years. In the case of smokers; the daytime workers
required a higher amount of restorative treatment, pulpal treatment, and tooth extraction due
to dental caries and periodontal disease; the night shift workers required a higher amount
of restorative treatment; and the shift workers required a higher amount of tooth extraction
caused by periodontal disease. The results of comparing the dental treatment needs depending
on working patterns were: the need for restorative treatment was higher in night shift workers
(0.377) than in shift workers (0.245); the requirement for pulpal and restorative treatment was
higher in daytime workers (0.055) than in night shift workers (0.010); requirement for tooth
extraction due to periodontal disease was higher in night shift workers (0.060) than in evening
shift workers (0.012). Conclusions: There are differences in dental treatment needs depending
on the workers’ working patterns. Collective oral health care is needed at workplaces to
promote the workers’ oral health.
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Table 1. The criteria used to assess the dental treatment needs

Code Definition

A Restorative treatment required

B Crown restoration

C Pulpal and restorative treatment required

D Tooth extraction required caused by dental caries

E Tooth extraction required caused by periodontal disease
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Table 2. Dental treatment needs of worker according to general characteristics

5 3 A * B x C * x *
Clesitizifionll Mean+SE Mean=+SE Mean=+SE Mean+SE Mean®SE ©
Gender

Male(4,735) 0.37240.027 0.259 0.039£0.005 0.398 0.076+0.010 0.236 0.177%0.016 0.097 0.057+0.009 0.503
Female(4,357) 0.405£0.030 0.0440.007 0.0660.009 0.153+0.018 0.051£0.010
Age
15-29(1,182) 0.628+0.052 <0.001 0.033%-0.008 0.260 0.086+0.021 0.441 0.115£0.020 0.004 0.02140.009 <0.001
30-49(3,832) 0.438+0.031 0.033£0.008 0.058+0.007 0.145+0.019 0.035%0.011
50-64(2,858) 0.285+0.024 0.044+0.007 0.063£0.007 0.154£0.016 0.07440.011
>65(1,220) 0.204=+0.035 0.054+0.010 0.077+0.013 0.247+0.032 0.086+0.023
Income
Low(1,915) 0.457£0.043 0.015 0.043%0.007 0.996 0.086+0.013 0.326 0.211+0.021 0.002 0.06440.012 0.445
Low-middle(2,396) 0.394+0.031 0.041+0.007 0.066+0.008 0.159+0.018 0.055%0.010
High-middle(2,382) 0.376+0.032 0.041£0.010 0.069+0.015 0.155+0.018 0.047£0.010
High(2,364) 0.328+0.029 0.041£0.007 0.062+0.009 0.136+0.018 0.05140.011
Education
<Primary school(1,532) 0.408+0.036 0.114 0.043+0.010 0.369 0.071+0.010 0.716 0.215+0.029 0.037 0.055+0.020 0.481
Middle school(1,003)  0.409+0.041 0.043%0.009 0.073%0.010 0.142+0.025 0.076+0.023
High school(3,153) 0.40610.029 0.048+0.008 0.075%0.006 0.164%0.016 0.045%0.010
>College(3,397) 0.332+0.036 0.03240.007 0.064+0.009 0.140%0.016 0.041£0.010
Drinking experience
No(3,460) 0.42010.033 0.046 0.042+0.006 0.808 0.077£0.010 0.097 0.18940.019 0.001 0.058+0.010 0.401
Yes(5,571) 0.358+0.023 0.041£0.006 0.065%0.009 0.141£0.015 0.050%0.009
Smoking experience
No(6,793) 0.316+0.020 <0.001 0.031%0.004 0.055 0.051£0.005 0.005 0.12740.013 <0.001 0.036+-0.006 0.002
Yes(2,131) 0.462+0.037 0.051£0.010 0.091£0.015 0.204+£0.023 0.072£0.013
Use of tooth brushing
<1(852) 0.484+0.063 0.027 0.052£0.010 0.212 0.093£0.015 0.294 0.23040.034 0.005 0.052+0.013 0.001
2(3,226) 0.3960.026 0.044+0.008 0.064£0.008 0.162+0.015 0.064£0.012
3(3,400) 0.361£0.026 0.038+0.007 0.067+0.013 0.138+0.016 0.058+0.011
>4(1,418) 0.313+£0.032 0.031£0.007 0.060+0.011 0.130£0.016 0.043£0.009
Use of oral hygiene product
No(4,380) 0.439+0.029 <0.001 0.042+0.006 0.820 0.073£0.008 0.688 0.19240.018 <0.001 0.062+0.010 0.023
Yes(4,638) 0.339+0.026 0.040+0.007 0.069+0.011 0.139+0.015 0.04610.008

*p<0.05 by complex sample general linear model.
A : Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required caused by dental caries, E : Tooth extraction required caused by periodontal disease
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Table 3. Dental treatment needs of daytime worker according to general characteristics
- A ) ) C ) D . E .
Sy Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE P
Gender
Male(3,902) 0.404+0.030 0.914 0.041£0.006 0.995 0.076+0.011 0.208 0.195+0.019 0.112 0.060+0.010 0.837
Female(3,568) 0.407£0.031 0.041£0.007 0.065%0.009 0.170£0.020 0.058£0.013
Age
15-29(811) 0.649+0.056 <0.001 0.033%0.009 0.314 0.085+0.022 0.603 0.131+0.024 0.001 0.026+0.011 <0.001
30-49(3,202) 0.460+0.034 0.034+0.008 0.061£0.008 0.173+0.025 0.043+0.015
50-64(2,407) 0.309£0.027 0.041£0.007 0.062+0.008 0.172+0.017 0.071£0.012
>65(1,050) 0.20310.036 0.05710.010 0.07510.013 0.256+0.033 0.097£0.028
Income
Low(1,579) 0.483£0.045 0.003 0.040£0.006 0.995 0.08740.013 0.172 0.2351+0.024 0.003 0.069+0.013 0.390
Low-middle(1,935) 0.411£0.035 0.042£0.007 0.068£0.009 0.169£0.018 0.063£0.014
High-middle(1,921) 0.396+0.035 0.042+0.011 0.070£0.016 0.176+0.020 0.050+0.011
High(2,005) 0.330+0.030 0.041£0.007 0.056+0.009 0.152+0.023 0.056+0.012
Education
<Primary school(1,338) 0.435+0.039 0.017 0.045+0.011 0.445 0.074+0.014 0.853 0.2624+0.034 0.005 0.068+0.025 0.364
Middle school(813) 0.409£0.046 0.043£0.009 0.068£0.013 0.155£0.032 0.079£0.025
High school(2,447) 0.443+0.032 0.046£0.008 0.074+£0.009 0.170£0.019 0.049+0.015
> College(2,866) 0.334£0.041 0.031£0.007 0.065+0.012 0.140+£0.018 0.041£0.012
Drinking experience
No(2,873) 0.448+0.036 0.010 0.043%0.006 0.588 0.074+0.010 0.357 0.206+0.023 0.006 0.067+0.013 0.188
Yes(4,545) 0.363%0.024 0.040+0.007 0.067%0.010 0.160%0.016 0.052+0.010
Smoking experience
No(5,655) 0.321£0.022 <0.001 0.033£0.004 0.130 0.04740.005 0.003 0.1294+0.014 <0.001 0.043+0.008 0.008
Yes(1,724) 0.489+0.041 0.050+£0.010 0.094+0.016 0.237£0.027 0.076£0.015
Use of tooth brushing
<1(698) 0.509+0.070 0.067 0.053%0.011 0.378 0.094+0.016 0.194 0.249+0.037 0.053 0.057+0.019 0.001
2(2,646) 0.400+0.026 0.042+0.008 0.067+0.009 0.165+0.016 0.075+0.014
3(2,851) 0.378+0.027 0.037£0.007 0.066+0.014 0.153%0.017 0.059+0.011
>4(1,108) 0.33310.034 0.033%0.007 0.054+0.012 0.1641£0.023 0.046+0.010
Use of oral hygiene product
No(3,615) 0.450£0.032 0.003 0.042£0.006 0.873 0.07040.008 0.919 0.2111+0.021 <0.001 0.063+0.011 0.353
Yes(3,793) 0.360+0.029 0.041£0.007 0.071£0.012 0.155+0.017 0.055+0.011

*p<0.05 by complex sample general linear model.
A  Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required caused by dental caries, E : Tooth extraction required caused by periodontal disease
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Table 4. Dental treatment needs of evening shift worker according to general characteristics
. . A B C E
Classification(N) MeantSE P MeantSE P MeantsE P MeantsE P Memntst P
Gender
Male(313) 0.328£0.069 0.882 0.020+0.015 0.390 0.041£0.019 0.232 0.202+0.061 0.116 0.013+0.010 0.846
Female(536) 0.344£0.084 0.034£0.012 0.069£0.026 0.137£0.048 0.011£0.008
Age
15-29(222) 0.564+0.115 0.014 0.031+0.013 0.620 0.085+0.041 0.634 0.169+0.069 0.956 -0.012+0.015 0.187
30-49(343) 0.39910.078 0.023£0.015 0.03310.018 0.15510.054 0.007£0.016
50-64(219) 0.255£0.062 0.0360.019 0.048£0.019 0.161£0.069 0.017£0.012
>65(65) 0.125£0.097 0.018£0.018 0.053£0.025 0.193£0.063 0.037£0.026
Income
Low(200) 0.354+0.086 0.762 0.022+0.017 0.707 0.060£0.023 0.968 0.17540.051 0.690 0.013+0.010 0.843
Low-middle(231) 0.371£0.091 0.029+0.014 0.060+0.028 0.167£0.070 0.016+0.010
High-middle(247) 0.28510.066 0.038%0.015 0.04610.028 0.14310.052 0.013+0.012
High(169) 0.333£0.101 0.018£0.014 0.053£0.031 0.194£0.068 0.007£0.011
Education
<Primary school(94) 0.45940.130 0.322 0.034+0.024 0.985 0.043+0.021 0.895 0.091+0.033 0.277 0.0224+0.019 0.231
Middle school(87) 0.247+0.075 0.02740.021 0.060£0.035 0.329£0.165 0.004£0.019
High school(357) 0.343+0.068 0.023£0.012 0.054+0.021 0.08740.039 0.020+0.011
=>College(311) 0.294+0.081 0.023+0.019 0.062+0.033 0.171£0.047 0.00240.008
Drinking experience
No(335) 0.362£0.073 0.515 0.022+0.013 0.412 0.060£0.025 0.624 0.214%0.072 0.092 0.009£0.010 0.613
Yes(511) 0.309£0.065 0.032+0.011 0.050£0.019 0.126+0.037 0.015%0.009
Smoking experience
No(645) 0.216+0.051 0.086 0.0174+0.008 0.214 0.018+0.011 0.073 0.143%£0.037 0.399 0.0184+0.009 0.170
Yes(173) 0.455+0.115 0.037£0.017 0.091£0.038 0.1960.076 0.006%-0.008
Use of tooth brushing
<1(74) 0.3971+0.125 0.300 0.052%0.027 0.339 0.014+0.014 0.028 0.186=*0.052 0.538 0.07620.009 0.221
2(348) 0.320£0.071 0.029£0.012 0.043£0.017 0.183£0.067 0.181£0.010
3(267) 0.391£0.097 0.010£0.013 0.081£0.033 0.170£0.058 0.178+0.009
>4(153) 0.235£0.073 0.016+0.016 0.082+0.039 0.139£0.056 0.005%0.009
Use of oral hygiene product
No(386) 0.374£0.078 0.427 0.020+0.014 0.337 0.054£0.025 0.935 0.21940.064 0.024 0.0124+0.010 0.999
Yes(460) 0.298+0.069 0.034+0.012 0.056=+0.024 0.120+0.044 0.012+0.007

*p<<0.05 by complex sample general linear model.
A : Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required caused by dental caries, E : Tooth extraction required caused by periodontal disease
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Table 5. Dental treatment needs of night shift worker according to general characteristics
. . A B © E

ey MeantSE P MeantSE P MentsE P’ Men=sE P Meantst P
Gender

Male(122) 0.309+0.077 0.477 -0.003+0.010 0.237 0.024=+0.015 0.156 0.072+0.036 0.021 0.094+0.064 0.219
Female(76) 0.417+0.153 0.033£0.023 0.065£0.032 0.2271£0.066 0.194+0.080
Age

15-29(55) 0.573+0.166 0.207 0.012+0.008 0.427 0.0451+0.029 0.213 0.097£0.066 0.544 0.048+0.082 0.270
30-49(61) 0.445+0.133 -0.002+0.006 0.06310.030 0.146+0.053 0.070+0.085
50-64(65) 0.212+0.117 0.030+0.021 0.012+0.010 0.125+0.056 0.313+0.126
>65(17) 0.223+0.205 0.017£0.019 0.059+0.045 0.231+0.084 0.146+0.076
Income

Low(50) 0.485+0.163 0.085 0.014+0.015 0.439 0.053+0.074 0.945 0.168+£0.070 0.312 0.0631+0.046 0.461
Low-middle(62) 0.433+0.116 0.0070.009 0.040£0.071 0.100£0.040 0.246+0.116
High-middle(56) 0.368+0.138 0.004+0.005 0.04610.069 0.129+0.052 0.099+0.056
High(28) 0.168+0.129 0.033+0.027 0.039+0.069 0.203+0.075 0.168+0.095
Education

<Primary school(26) 0.4754+0.134 0.040 0.02740.022 0.355 0.043+0.031 0.832 0.149+0.093 0.936 0.2314+0.188 0.734
Middle school(30) 0.740+0.270 -0.0061-0.009 0.073£0.056 0.151£0.110 0.059+0.077

High school(101) 0.078+0.091 0.025+0.021 0.026t0.020 0.124+0.070 0.146+0.069
>College(41) 0.160+0.139 0.013+0.011 0.037£0.019 0.175£0.066 0.142+0.057
Drinking experience

No(57) 0.269+0.114 0.121 0.014%+0.014 0.966 0.04940.024 0.605 0.097%0.036 0.025 0.100%0.071 0.320
Yes(139) 0.458+0.111 0.015+0.011 0.040+0.021 0.203+0.057 0.188+0.078
Smoking experience

No(114) 0.170+0.080 0.026 0.006+0.007 0.284 0.04040.020 0.721 0.109£0.046 0.277 0.1264-0.047 0.567
Yes(80) 0.556+0.162 0.023+0.015 0.049+0.028 0.191£0.064 0.162+0.084

Use of tooth brushing

<1(28) 0.127+0.117 0.081 0.006+0.012 0.443 0.0601+0.034 0.235 0.254%0.142 0.206 0.333+0.161 0.184
2(75) 0.509+0.154 0.019+0.014 0.049+0.031 0.171£0.070 0.054+0.045

3(61) 0.486+0.122 0.025+0.016 0.022+0.019 0.087+0.060 0.130+0.075
>4(30) 0.331£0.140 0.009£0.007 0.047%0.031 0.087+0.047 0.059+0.048

Use of oral hygiene product

No(93) 0.378+0.118 0.819 0.015+0.012 0.923 0.06140.029 0.108 0.199£0.058 0.060 0.15540.074 0.649
Yes(103) 0.348+0.112 0.014+0.011 0.028+0.015 0.101£0.037 0.134+0.054

*p<0.05 by complex sample general linear model.
A : Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required caused by dental caries, E : Tooth extraction required caused by periodontal disease
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Table 6. Dental treatment needs of shift worker according to general characteristics

. A ) B . . D . E .
Crssiitzation|ty) MeantSE T Mean=+SE Mean=+SE Mean=+SE MeantSE P
Gender

Male(359) 0.204£0.058 0.307 0.057+0.018 0.159 0.056+0.018 0.471 0.087+0.038 0.181 0.039+0.020 0.583
Female(153) 0.307£0.085 0.016£0.022 0.073£0.029 0.158+0.048 0.050£0.024
Age

15-29(55) 0.285£0.089 0.024 0.074=£0.045 0.808 0.04110.033 0.280 0.02240.050 0.148 0.013£0.023 0.051
30-49(222) 0.372+0.080 0.022+0.028 0.047£0.021 0.077£0.038 0.03310.024
50-64(157) 0.153£0.055 0.02540.031 0.091£0.028 0.159£0.064 0.085+0.032
>65(78) 0.213£0.150 0.026+0.038 0.080+0.031 0.23140.081 0.048+0.022
Income

Low(69) 0.421+0.133 0.067 0.070+0.044 0.696 0.084+0.032 0.474 0.121+0.048 0.539 0.071+0.038 0.517
Low-middle(141) 0.209£0.067 0.016£0.022 0.062£0.021 0.098+0.040 0.044£0.022
High-middle(150) 0.1260.055 0.020£0.019 0.06510.031 0.163£0.056 0.039£0.022
High(151) 0.266+0.080 0.041£0.033 0.047£0.019 0.108£0.042 0.025%0.022
Education

<Primary school(63) 0.157+0.080 0.584 0.020+0.024 0.089 0.0474+0.034 0.269 0.092+0.092 0.612 0.033+0.044 0.688
Middle school(54) 0.319£0.093 0.041£0.027 0.084+0.043 0.088+0.043 0.057+0.041

High school(224) 0.269+0.089 0.077%0.029 0.078+0.029 0.161£0.043 0.032+0.017
=>College(171) 0.278£0.099 0.008+0.022 0.049£0.021 0.149£0.059 0.057+0.023
Drinking experience

No(163) 0.222+0.070 0.347 0.040+0.025 0.827 0.081£0.029 0.156 0.120+0.040 0.898 0.046+0.023 0.920
Yes(349) 0.289+0.057 0.033£0.017 0.048+0.016 0.12540.041 0.04440.020
Smoking experience

No(360) 0.282£0.054 0.504 0.046£0.018 0.619 0.05510.016 0.458 0.108+0.031 0.396 0.014£0.012 0.030
Yes(150) 0.229£0.076 0.0271£0.028 0.074£0.031 0.137£0.044 0.075%0.032

Use of tooth brushing

<1(46) 0.298+0.124 0.133 0.045%0.042 0.947 0.081%0.037 0.268 0.221£0.091 0.242 0.038+0.033 0.794
2(139) 0.404+0.099 0.030£0.027 0.068+0.024 0.132£0.045 0.048+0.022
3(201) 0.163£0.054 0.044£0.028 0.039£0.019 0.075%0.033 0.05740.026
>4(116) 0.157£0.077 0.027+0.022 0.07140.034 0.06140.041 0.03610.021

Use of oral hygiene product

No(244) 0.312+0.065 0.116 0.061£0.020 0.051 0.075%0.025 0.217 0.124£0.034 0.910 0.057+0.023 0.232
Yes(267) 0.199+0.064 0.012+0.018 0.054+0.019 0.121+0.041 0.033£0.021

*p<0.05 by complex sample general linear model.
A : Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required be caused by dental caries, E : Tooth extraction required be caused by periodontal disease
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Table 7. Dental treatment needs according to working pattern

A B @ D 18

Classification Mean®+SE p* MeantSE p* Mean®*SE p* MeantSE p* Mean®SE p*
Daytime worker 0.351£0.017 0.034 0.031£0.004 0.197 0.055+0.005 <0.001 0.115+0.008 0.105 0.038+0.005 <0.001
Evening shift worker  0.2964-0.038 0.022+0.008 0.035%0.009 0.089£0.022 0.012£0.005

Night shift worker 0.3771£0.070 0.015%0.008 0.010£0.006 0.069£0.024 0.060£0.026

Shift worker 0.245+0.037 0.03610.012 0.037£0.009 0.077£0.019 0.027+0.009

*p<0.05 by complex sample general linear model.
A Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction
required caused by dental caries, E : Tooth extraction required caused by periodontal disease

Table 8. Relationship between working pattern and dental treatment needs

A B © D
Classification Adjusted OR® Adjusted OR® Adjusted OR® Adjusted OR® Adjusted OR®
0, * * 0, vk ok 0, ko * 0, vk ok 0, *
orOswa) pr ARSI pr omGswey pr AREECR pr orswC) P ey P OROwec) pr AGEEIRT pe orswscn oy P
Daytime worker 0.094 0.078 -0.014 -0.015 0.014 0.013 0.033 0.020 0.010 0.007
(0.018~0.169) 0.071 (0.003~0.152) 0.069 (-0.037~0.009) 0.021 (-0.039~0.009) 0.009 (-0.005~0.034) 0.003 (-0.008~0.033) 0.003 (-0.007~0.072) 0.179 (-0.020~0.060) 0.449 (-0.009~0.030) <0.001 (-0.012~0.026) 0.017
Evening shift worker 0.101 0.007 -0.025 -0.026 0.005 0.002 0.005 0.021 -0.018 -0.010
(0.002~0.201) (-0.090~0.104) (-0.051~0.001) (-0.053~0.001) (-0.022~0.033) (-0.026~0.031) (-0.041~0.051) (-0.029~0.070) (-0.037~0.000) (-0.031~0.010)
Night shift worker 0.138 -0.012 -0.032 -0.039 -0.022 -0.037 -0.005 -0.016 0.041 0.047
(-0.014~0.289) (-0.161~0.137) (-0.058~ (-0.068~ (-0.046~0.002) (-0.065~-0.009) (-0.065~0.055) (-0.080~0.049) (-0.020~0.102) (-0.017~0.111)
-0.005) -0.010)
Shift worker 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

*p<0.05 by complex sample general linear model.
A : Restorative treatment required, B : Crown restoration, C : Pulpal and restorative treatment required, D : Tooth extraction required caused by dental caries, E : Tooth extraction required caused by periodontal disease
S Gender, age, income, education, drinking experience, smoking experience, Use of tooth brushing, Use of oral hygiene product
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