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The relationship between etiologic factors and stress in temporomandibular disorder
patients by heart rate variability test

'Division of Oral and Maxillofacial Surgery, Department of Dentistry, St. Vincent’s Hospital,
The Catholic University of Korea, ?Division of Dental Hygiene, Suwon Science College
Yu-Jin Jee', Hyun-Chul Song', Eung-Kwon Kim?

Aims : This study assessed of the psychosocial mental factors such as stress, anxiety, and depression in temporomandibular
disorder (TMD) patients. The method used in this study was assessment of the autonomic nervous system using the Heart rate
variability (HRV), which measures its function objectively and reliably. This study proposes a new diagnostic method for
psychosocial factors in TMD patients.

Methods : Forty patients with TMD were selected as the experimental group, and 40 age-matching healthy individuals without
TMD symptoms were selected as the control group. Using the 5-minute electrocardiographic (ECG) recordings, the function of the
autonomic nervous system (ANS) was assessed by analyzing the HRV in the experimental and control group. In TMD group,
patients with a dysfunction or imbalance of the ANS were considered to have psychosocial factors.

Results : HRV analysis detected an imbalance of the ANS in 34 patients in the TMD group and 23 subjects in the control group.
In addition, the TMD group showed a dysfunction of the ANS and parasympathetic hyperactivity, which indicated that the TMD
patients were prone to depression and were under more physical stress. In the TMD group, together with such psychosacial
factors, trauma, anatomic factors have been detected as etiologic factors. In particularly, psychosocial factors have been detected
in 85% (34 patients) and detected as a single factor in 25 % (10 patients).

Conclusion: Psychosocial factors play an important role in TMD. A means to improve the efficacy of TMD treatment is to
evaluate the psychosocial condition and to apply the appropriate treatment. By applying HRV analysis, the psychosocial condition
of the TMD patients could be evaluated. This method is more useful than previous methods (questionnaire) to evaluate the
personality and emotional state of individuals.

Key words : Temporomandibular disorder, Psychosocial factors, stress, Autonomic nerve function, Heart rate
variability, depression
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Rnog 24eEL2 TP(Total Power), VLF(Very Table 1. Characteristic of TMD and Control Subjects 1 %
=Y
Low Frequency, 00033-0.04Hz), LF(Low Variable TMD group  Control Group. P valtes ; 5;
Frequency, 0.04-0.15Hz), HF(High Frequency, No. of subjects 0 10 NS iz
0.15-04Hz), LF Norm(LF/LF+HF), HF Gender meﬂ ; 373 mg =
omen 1
Norm(HF/LF+HF), LF/HF(Ratio LF/HF)5°] Age o
9lom WZAAT ByzAAAe] SEAHTE 1 Mean(years) 24.9 21.9 NS C il
- Standard deviation 10.6 49 NS =)
g gt e . - )
NS = not significant, Gender(T-tests), Age(Chi-square tests), P=.05 L ron
Table 2. Clinical and MR} examination of TMD patients Lf;
Patient Sing & Symptom Examination Diagnosis ; J[|;|
(Sex/Age) cL: Duration MMO Occulsion Muscle pain habits MRI o
| F19 pain 18 35 normal yes bruxism normal MPD "=
? F21 pain 1 norm normal yes bruxism normal MPD ; Pc—‘,’
3 F25 pain 7 days norm normal yes no normal MPD )
4 Fa47 pain 24 norm normal yes clenching normal MPD Lk
5 F17 pain 48 norm open bite yes clenching  normal MPD il
6 F22 pain 5 nerm normal yes clenching normal MPD E
7 F18 MOL 12 30 normal no no Lt. ADWR ™D -
8 F61 pain 1 35 denture no no Rt. ADWOR T™ID : rﬁ
9 Fi6 pain 24 norm normal no no Lt. ADWR ™D P
10 F16 pain 3 norm normal no chewing Rt. ADWOR ™D
1 M21 pain 1 norm class li no orthodontic  Lt. ADWR T™ID
12 M16 clicking 12 norm class il no no ADWOR ™D
13 F2d pain 1 norm open bite no no ADWR T™MID
14 M19 pain unknown  norm Open bite no bruxism, Lt ADWR T™MID
15 F16 pain 4 25 normal no no Lt, ADWOR TMJD
16 M17 pain 4 35 class | yes no Lt. ADWOR MIXED
17 F17 pain 12 norm class | yes no ADWOR MIXED
18 F31 pain 24 norm class | yes no Lt. ADWR MIXED
19 Fi8 MOL 3 30 normal yes no ADWOR MIXED
20 F17 pain 2 norm normal yes clenching ADWR MIXED
21 M26 pain 4 norm class ll yes no bony cyst MIXED
22 F29 MOL 1 days 25 normat yes no Lt. ADWOR MIXED
23 F20 pain 48 38 open bite yes bruxism Rt., ADWOR MIXED
24 M31 clicking 15 years  norm class i yes no Lt. ADWR MIXED
25 F21 MOL 7 days 27 class |l Yes bruxism ADWOR MIXED
26 M22 pain 36 norm class Il Yes no Rt. ADWR MIXED
27 F38 pain | norm open hite yes no Lt. ADWR MIXED
28 F27 MOL 8 years 20 crowding yes no ADWOR MIXED
29 Fd4 pain 7 years norm normal yes no Rt. ADWOR MIXED
30 F14 pain 1 30 class | no no ADWR T™MID
31 Fi6 pain 3 norm normal no no ADWRI ™MD
R M15 pain 7 norm normal no bruxism Rt. ADWOR ™D
3 F17 pain 3 years 40 class i yes no Lt. ADWOR MIXED
34 M23 pain 1 year norm crowding yes bruxism normal MPD
35 F26 pain ] 25 class Il yes bruxism Lt. ADWOR MIXED
36 F23 pain 2 years norm normal no no ADWR ™D
37 F20 clicking 1 year norm normal no no ADWR ™D
38 F20 clicking 2 years norm normal no no ADWR ™D
39 F21 clicking 3 years 35 class |l no no Lt. ADWOR T™MID
40 F20 pain 6 norm class Il no no Lt. ADWOR TMID
% C.C. © chief complaint, MOL: mouth open limitation, norm: normal, ADWR: anterior displacement with reduction, ADWOR: anterior displacement without
reduction, TMJD: temporomandibular joint disease, MPD: myofascial pain dysfunction syndrome, Mixed: temporomandibular joint disease, and myofascial
pain dysfunction
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Contributing féctors

Number of Patients

Malocclusion
Parafunctional habits

Malocclusion + Parafunctional habits

None

15 (37.5%)
7(17.5%)
7(17.5%)

Total

11 (27.5%)
40 (100%)

Table 4. Comparison of Time-and Frequency-domain measures of RR variability between TMD and Control group

TMD group{n=40)

Control group(n=140)

Measure Mean=®SD natural logarithm Mean+SD natural logarithm

Time-domain

Mean HRT 77.25+14.5 4.35£0.13 79.35+10.15 4,37£0.12
SDNN 42.85x21.15 3.68%£0.38 46,95+18.85 3.80+0.31
RMSSD 28.0£22.5 3.3940.49 33.80+21.6 3.49+0.43
PSi 31.25%£35.0 3.53+0.77 27.15%26.1 3.39+0.58
ApEn 1.204+0.135 0.18+0.08 1.20£0.0995 0.17£0.07
SRD 0.998540.1 -0.04+0.13 0.921£0.1155 -0.07£0.08
TSRD 126.65+48.3 4.18+0.30 132.8£54.5 4.84%0.26
Frequency-domain

TP 1142.45+1407.05 7.03£0.75 1448.24+1207.6 7.2610.64
VLF 398.75£702.90 6.07£0.75 530.05+734.6 6.404+0.75
LF 327.15%£526.40 5.78+0.91 437.7+401.95 6.124+0.62
HF 275.10%552.30 5.524+1.14 292.31+323.15 5.66+0.85
LF Norm 54.354+29.25 3.924+0.43" 63.0£18.45 4.08%0.21"
HF Norm 45.65+29.25 3.66+0.60 37.0+18.45 3.62%0.32
LF/HF 1.20+1.75 0.25+1.01 1.70£1.20 0.45%0.53

P==.0472 (T-tests)
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