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Relation of head posture and occlusal contact area using photo

occlusion analysis

Chang-Hwan Kim, Kyung-Ho Ko, Yoon-Hyuk Huh, Lee-Ra Cho, Chan-Jin Park*
Department of Prosthodontics and Research Institute of Oral Science, College of Dentistry, Gangneung-Wonju National University,

Gangneung, Republic of Korea

Purpose: Previous studies related with occlusal contact area were limited that interocclusal thickness level or the method of mea-
surement has not been accurate in measuring. The purpose of this study was to investigate the relation between head posture and
occlusal contact area using photo occlusion analysis. Materials and Methods: 54 subjects with complete dentition (44 men, 10
women / 23 to 33 years of age) were included. To identify the relationship between head posture and occlusal contact area, subjects
took interocclusal record in maximal intercuspal position with three different positions(supine position (0°) / inclined position (45°)
/ upright position (90°)) on the dental unit chair. Occlusal contact area was analyzed using photo occlusion analysis. Statistical analy-
ses were performed with SPSS ver.25.0 at 95% confidence interval. Results: Head posture has no significant effect on the changes of
occlusal contact area (P > 0.05). Conclusion: When interocclusal relation is stable, head posture does not change a interocclusal re-
cord because head posture has no significant effect on occlusal contact area. Analysis of occlusal contact area using photo occlsion
analysis device is useful due to its material property and simplicity. (J Dent Rehabil Appl Sci 2019;35(2):90-7)
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Fig. 1. Head postures. (A) Supine position (0°, group S), (B) Inclined position (45°, group 1), (C) Upright position (90°,

group U).

Fig. 2. Interocclusal record was modified to analyze. (A) Before modification, (B) After modification, (C) BiteEye® device,

(D) Analysis of interocclusal record.
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Fig. 3. Occlusal contact area according to head postures with each interocclusal thickness level.
No significant differences were shown between group S, | and U.

) Dent Rehabil Appl Sci 2019;35(2):90-7

93



Kim CH, Ko KH, Huh YH, Cho LR, Park CJ

ojpy
0%
L

o
)

K|
A
o
=

o
o
K
ojpy
"

) ,*_|
s
ol
™
oF
KR

3

s
__OH_

1

SollFef

M
s
N
b
]

=

3

T

SPACER LR

dipolnz
ol e e, EE TAS 2ol AL

s

o]

]

o o
HE S &7
X

1

o

1

ThE A} vehe 4 ik 1 2o

ENAA AZ

o we

I

S
“

319t} Lepley 5/ 777

©

o

Gl

(e}

£ A9 ago] 2AY(gray scale)o] T

Eglo] 4 42 A

ol

20|t

o= BHSIL HH £49 olelg uh

HO
o
%O

o
.

e X7

1

fs

°

2ol o

=
=

o] FeHgol 9ilo] 7he ol e AHEE At

ol

Z

1w

W57} 5]

1

R

e 917

A7E

St

fis

7191 BiteEyc"& o] &
HEH A% (electromyography) 52 ¥ K] AlA

o}

ol

B

o
"
mt

_x.__l
s
ol
E]
)

K

7 ol g5t F=7] 4

13
=

Acknowledgements
ORCID
Chang-Hwan Kim https://orcid.org/0000-0002-7416-8127
Kyung-Ho Ko https://orcid.org/0000-0002-1260-8844
Yoon-Hyuk Huh https://otcid.otg/0000-0003-4072-5199

ot

o

ol
o

5} blue

5]

=1
=
=

of

=28

o

PE A

o
pul

I

51901, Kubo

)

&1l
g&AT 0.9 9]

1
= 2%tk Uchida
dog FH

7)e %

VS

o]
=

el 4} o]
siliconed}

—_
o

A

Lee-Ra Cho https://orcid.org/0000-0003-3989-2870
References

Chan-Jin Park https://otcid.org/0000-0003-4734-214X

A
o

1

%

OIA}
=

s1%ic}. #1% v $ixl7t &

5

o] i3ith= AIoIR, o] =

=

Aby H 1R}

=

=

A=A

o]

QP9 bl H

}.
=

7

I

A

ol

] o

ojpy
e

e

) Dent Rehabil Appl Sci 2019;35(2):90-7

1. Twase Y, Saitoh I, Okamoto A, Nakakura-Ohshima
K, Inada E, Yamada C, Takemoto Y, Yamasaki Y,

A BRe] §iAel]

=
=

A71= A

21} o] 110

94



10.

11.

Effects of fluoride release and solubility of resin modified glass ionomer with surface coating agents

Hayasaki H. Do occlusal contact areas of maxi-
mum closing position during gum chewing and
intercuspal position coincide? Arch Oral Biol
2011;56:1616-23.

English JD, Buschang PH, Throckmorton GS.
Does malocclusion affect masticatory perfor-
mance? Angle Orthod 2002;72:21-7.

Wang YL, Cheng ], Chen YM, Yip KH, Smales RJ,
Yin XM. Patterns and forces of occlusal contacts
during lateral excursions recorded by the T-Scan 11
system in young Chinese adults with normal occlu-
sions. ] Oral Rehabil 2011;38:571-8.

Wilding RJ. The association between chewing effi-
ciency and occlusal contact area in man. Arch Oral
Biol 1993;38:589-96.

Owens S, Buschang PH, Throckmorton GS, Palmer
L, English J. Masticatory performance and areas of
occlusal contact and near contact in subjects with
normal occlusion and malocclusion. Am | Orthod
Dentofacial Orthop 2002;121:602-9.

Bae J, Son WS, Kim SS, Park SB, Kim YI. Compari-
son of masticatory efficiency according to Angle’s
classification of malocclusion. Korean | Orthod
2017;47:151-7.

Lepley CR, Throckmorton GS, Ceen RE, Buschang
PH. Relative contributions of occlusion, maximum
bite force, and chewing cycle kinematics to mastica-
tory performance. Am | Orthod Dentofacial Ox-
thop 2011;139:606-13.

Bourdiol P, Mioche L. Correlations between func-
tional and occlusal tooth-surface areas and food
texture during natural chewing sequences in hu-
mans. Arch Oral Biol 2000;45:691-9.

Gupta S, Tarannum F, Gupta NK, Upadhyay M,
Abdullah A. Effect of head posture on tooth con-
tacts in dentate and complete denture wearers us-
ing computerized occlusal analysis system. | Indian
Prosthodont Soc 2017;17:250-4.

Coelho MF, Cavalcanti Bd, Claro Neves AC, Joias
RP, Rode Sde M. Influence of dental chair backrest
inclination on the registration of the mandibular
position. ] Prosthet Dent 2015;114:693-5.

Ohmure H, Miyawaki S, Nagata J, Ikeda K, Ya-
masaki K, Al-Kalaly A. Influence of forward
head posture on condylar position. | Oral Rehabil

) Dent Rehabil Appl Sci 2019;35(2):90-7

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

2008;35:795-800.

Ayub E, Glasheen-Way M, Kraus S. Head pos-
ture: a case study of the effects on the rest posi-
tion of the mandible. ] Orthop Sports Phys Ther
1984;5:179-83.

Halperin GC, Halperin AR, Norling BK. Thick-
ness, strength, and plastic deformation of occlusal
registration strips. | Prosthet Dent 1982;48:575-8.
Harper KA, Setchell DJ. The use of shimstock to
assess occlusal contacts: a laboratory study. Int ]
Prosthodont 2002;15:347-52.

Millstein P, Maya A. An evaluation of occlusal con-
tact marking indicators. A descriptive quantitative
method. ] Am Dent Assoc 2001;132:1280-6.

Ando K, Kurosawa M, Fuwa Y, Kondo T, Goto
S. A study on measuring occlusal contact area us-
ing silicone impression materials: an application of
this method to the bite force measurement system
using the pressure-sensitive sheet. Dent Mater |
2007;26:898-905.

Millstein PL. An evaluation of occlusal indicator
wax. ] Prosthet Dent 1985;53:570-2.

. Agbaje JO, Casteele EV, Salem AS, Anumendem D,

Shaheen E, Sun Y, Politis C. Assessment of occlu-
sion with the T-Scan system in patients undergoing
orthognathic surgery. Sci Rep 2017;7:5356.

Park KW, Cho LR, Kim DG, Park CJ. Analysis of
occlusal contacts using add-picture method. | Dent
Rehabil Appl Sci 2013;29:45-58.

Kim CH, Kim DG, Ko KH, Huh YH, Cho LR,
Park CJ. Considerations in the reliability of occlusal
indicators and occlusal contact marks. ] Dent Reha-
bil Appl Sci 2018;34:147-56.

Okada Y, Sato Y, Kitagawa N, Uchida K, Osawa T,
Imamura Y, Terazawa M. Occlusal status of implant
superstructures at mandibular first molar immedi-
ately after setting. Int | Implant Dent 2015;1:16.
Nishimori H, Iida T, Kamiyama H, Komoda Y,
Obara R, Uchida T, Kawara M, Komiyama O.
Comparing the occlusal contact area of indi-
vidual teeth during low-level clenching. | Oral Sci
2017;59:337-42.

Sato Y, Kitagawa N, Terazawa M, Osawa T, Imam-
ura Y. Time-dependent changes in occlusal status in

an implant-supported prosthesis at the mandibular

95



Kim CH, Ko KH, Huh YH, Cho LR, Park CJ

24.

25.

20.

96

first molar from prosthesis placement to 3 months
after. Int | Prosthodont Restor Dent 2018;8:44-53.
Imamura Y, Sato Y, Kitagawa N, Uchida K, Osawa
T, Omori M, Okada Y. Influence of occlusal load-
ing force on occlusal contacts in natural dentition. ]
Prosthodont Res 2015;59:113-20.

Komiyama O, Obara R, lida T, Asano T, Masuda
M, Uchida T, De Laat A, Kawara M. Comparison
of direct and indirect occlusal contact examinations
with different clenching intensities. ] Oral Rehabil
2015;42:185-91.

Obara R, Komiyama O, lida T, De Laat A, Kawara
M. Influence of the thickness of silicone registration
material as a2 means for occlusal contact examination-

an explorative study with different tooth clenching

27.

28.

29.

intensities. | Oral Rehabil 2013;40:834-43.

Terauchi R, Arai K, Tanaka M, Kawazoe T, Baba
S. Effect of difference in occlusal contact area of
mandibular free-end edentulous area implants on
periodontal mechanosensitive threshold of adjacent
premolars. Springerplus 2015;4:703.

Uchida T, Komiyama O, Kubodera S, Okamoto
Y, lida T, Wakami M. The reliability of occlusal
contact analysis using Blue Silicone” conformance
inspection materials. | Jpn Soc TM] 2014;26:93-9.
Kubo H, Sato M, Kashiwagi K, Nakagawa S, Fujii T,
Tanaka |, Tanaka M. Repeatability of the occlusal
contact area measurements using a BiteEye® tooth
contact analyzing device. ] Osaka Odontol Soc
2013;76:83-8.

) Dent Rehabil Appl Sci 2019;35(2):90-7



Original Article

1)

A= AA= it

Aol

At

FAe. H] 217]

A2hg SRAIofo] A 7R AHA G- A%, 7129 ’EA (459),

A 4478, o340 109, 23 - 334D o

1
ks

5474(

o
.

3]
j=

i Al

o] 43

o #AE

bS]
S|

=

7](BiteEye")

Ak

EEL

)

A APA 90°) 2

35

42 A

3ho] 015 95%0l A FAR

13T} SPSS 25.0& o]&

202 YERHTHP > 0.05).

-
g

-
R

Zat:oia) $iA]

_x__|

o|J
_x__l

= W4 B o

A] SERF] ALA

=
=

715 A

X[ 2019;35(2):90-7)

SH
of

s|5881t

I.

_—AL
B

I

*WAIKRE:
(25457)

le]
i

Tel: 033-640-3153 | Fax: 033-640-3103 | E-mail: doctorcj@gwnu. ac. kr

~
=]

9% | £HY: 20194 58 22 | HUY: 20199 5% 21Y

20194 4

Ql
=

A
e

97



