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Promotion of periodontal health through professional
toothbrushing and education on the use of the interdental brush
in the elderly
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Received: June 28, 2013 Objectives: This study is intended to evaluate the effects of promotion of periodontal health in the el-
Revised: August 24, 2013 derly, through professional toothbrushing and education on the use of the interdental brush, using the
Accepted: September 25, 2013 Gingival Bleeding Index and the Patient Hygiene Performance Index (PHP index).

Methods: The study was conducted on 87 participants, who had given the informed consent to partici-
pate in the study at a general hospital ‘B’ in Busan from June to August, 2011, After assessing the gen-
eral health condition and the medical history of the participants, the Watanabe toothbrushing method
was used for professional toothbrushing on four different visits, along with imparting of education on
the use of the interdental brush for self-management. The periodontal health of the participants was as-
sessed based on the extent of gingival bleeding, by using the Gingival Bleeding Index, and the degree
of plague accumulation, by using the Patient Hygiene Performance Index, The data thus obtained was
analyzed using Statistical Analysis Systems (SAS) (ver 9.13), followed by frequency analysis, analysis of
variance (ANOVA), and the mixed effect model.

Results: The average gingival bleeding index was 1.65 at the commencement of the study and 1.25,
0.88, and 0.65, after the first, second and third trial, respectively, The PHP index of dental plaque was
2.90 prior to commencement of the study, 2.79, 2,77, and 276 after the first, second, and third trials,
respectively, thus significantly improving with every successive visit, Gingival bleeding index and PHP
index significantly reduced with every visit, regardless of age, smoking habits, or systemic chronic dis-
eases such as diabetes, hypertension, central nervous system or cardiovascular diseases,
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Busanjin—gu, Busan 614-714, Korea tively maintain periodontal health in the elderly .
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H A= 20114 6¢Y 27956 8¥ 1997H] ARG A
FATR S X ko] YRS tiido g XAte o Faks
5 9 19 o] XA uE A o] glow, A7t 1737t 7h
Sk 3 1009 9] ARl 5 43]9] AP 3t 87 S
Z A7 dife g Aot

AL AR} 87 S0l A 65-704 HEHo] 91.95%, 704 o] A
05%°] . &4 oAFE= T3] 65.52%2. % 71 Worl
o, G 18.39%, H1E4 16.09% wAo|qich THE3 &
T g dgto] gl iR} 74.71%2 4 1A Rgk] gl of
XA} 25.29% K T Wekch(Table 1).

AT gRte] TRt F vt gl AR 67.82%,
7t Q= giAAE 32.18%°] k. 8¢l Q= diaA=
50.57%, 118k G A= 49.43%0]190tt. = - A8
Azlo] gl A= 67.82%, ¥ - AETA Agto] 9= that
AF= 32.18%°]191tt. T3-S HEo] gl tiARI7F 25.29%, 1L
ok 9l AR 18.39%, 18T Frt Qs diARt=
16.09%, =] - AEIAASHE o= A= 14.84%, 1L EYT
y] - AEIAEL] A= AR 9.30%, Bt Sl oAt
£ 8.04%, 18U} & - AEIA LT} vt Q= A=
6.90%, = - AEIAHL Furt 9= A= 1.15%9] <=
AJo]ith(Table 2).
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Table 1. Social background of patients

Frequency Percentage

Variables Contents ™) %)

Age (yrs) 05-70 80 91.95
=70 7 8.05

Smoking No smoking 14 16.09
Past smoking 57 65.52

Present smoking 16 18.39

Chronic systemic diseases Yes 065 74.71
No 22 25.29
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Table 2. The medical history of patients by chronic systemic diseases

a9

o1& AR 712l Aletd gt ol ¥ X
VAL F71810] A7lbe] SR WSS X7HlE A
BAGE ol SR Abolg updte] ol <l
M 7] 2~ 0] o H
o= T M I

52 Sk tael A el Atk s 22t

A& FHAA oA AH AHS S wga ARSI,

Variables Contents Frequency (N) Percentage (%)
Diabetes
Yes 28 32.18
No 59 67.82
Hypertension
Yes 44 50.57
No 43 49.43
Chronic systemic diseases
Yes 28 32.18
No 59 67.82
Classification of chronic systemic disease (multiple response)
No 22 25.29
Diabetes 7 8.04
Hypertension 16 18.39
Brain, Cardiovascular 13 14.84
Hypertension, Diabetes 14 16.09
Brain, Cardiovascular, Diabetes 1 1.15
Hypertension, Brain, Cardiovascular 8 9.30
Hypertension, Brain, Cardiovascular, Diabetes 6 6.90
Table 3. The flow of research design and procedures
Visit Period Process and analysis Content instruction
Ist visit Baseline History taking, Plaque and disclosing solution explanation, mo-
GB measurement, tivation, professionals brushing performed and
PHP measurement, demonstration interdental brushing
Professional tooth brushing,
Interdental brushing education
2nd visit 1 week GB measurement, Check using interdental brush, disclosing solution
PHP measurement, application, motivation, demonstration, interdental
Professional tooth brushing, brushing
Interdental brushing education
3rd visit 2 weeks GB measurement Check using interdental brush disclosing solution
PHP measurement, application, motivation, demonstration, interdental
Professional tooth brushing, brushing
Interdental brushing education
4th visit 3 weeks GB measurement, Check using interdental brush, disclosing solution

PHP measurement,

Professional tooth brushing,

application, motivation, emphasis of continuous
oral health care

Interdental brushing education

GB, Gingival Bleeding Index; PHP, Patient Hygiene Performance Index.
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(linear mixed model) 2.2 ¥H4 4] gl v gk EAH
& A 2EGa A 257t AR Sl A FAZQ1 Aol
£ Ho|e=A] FRRlskiinh. 7F A2 194 5%3toll Al o] Fo A
on, BE g BHL SAS 9.1.3 L2 - ARSIt
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Table 4. Gingival bleeding indices and patient hygiene performance
indices of patients by treatment period

Variables Contents Mean+SD P-value*

GB indices™ (N=87) Baseline 1.65+£0.97" <0.001
1 week 1.25+0.87°
2 weeks 0.88+0.76°
3 weeks 0.65%0.65

PHP indices™ (N=80) Baseline 2.90+0.51* <0.001
1 week 279+057
2 weeks 2.77+0.46"
3 weeks 2.76+0.44°

*P-values were obtained from the one way ANOVA.

TGingival Bleeding index, 'Patient Hygiene Performance index.
“The same characters were not significant by Tukey-Kramer test at
o=0.05.
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Table 5. Gingival bleeding indices of patients by treatment period and variables
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Variables Baseline 1 week 2 weeks 3 weeks P-value*
Age (yrs)
65-70 1.62+0.97 1.23+0.87° 0.88+0.76" 0.64+0.65 <0.001
=70 2.05+1.03" 1.46%0.94" 0.96+0.83° 0.73%0.70° <0.001
P-value' 0.183 0.481 0.804 0.768
Smoking
No smoking 1.45+0.52 1.06+0.48" 0.67+0.37° 0.39+0.31 <0.001
Past smoking 1.74+0.97 1.27+0.82° 0.92+0.72¢ 0.67+0.57° <0.001
Present smoking 1.53+1.29° 1.34+1.29° 0.97+1.11° 0.81+1.05" <0.001
P-value' 0.390 0.624 0.557 0.398
Chronic systemic diseases
Yes 1.70+£0.92° 1.27+0.78° 0.91£0.70° 0.68+0.55 <0.001
No 1.53£1.13" 1.20+1.12° 0.82+0.93° 0.57£0.90° <0.001
P-value® 0.419 0.745 0.686 0.632
*P-values by treatment period obtained from linear mixed model using repeated measured ANOVA.
TP-values by content obtained from linear mixed model using repeated measured ANOVA.
®The same characters were not significant by Tukey-Kramer test at ¢;=0.05.
Table 6. Patient hygiene performance indices of patients by treatment period and variable
Variables Baseline 1 week 2 weeks 3 weeks P-value*
Age (yrs)
65-70 2.88+0.51" 2.78+0.57" 2.76£0.44" 275043 <0.001
=70 3.09+0.54 2.92+0.63 2.83%0.65 2.83%0.65 0.125
P-value' 0.342 0.513 0.693 0.669
Smoking
No smoking 2.81%0.44 2.70+0.45" 2.56%0.36" 2.59%0.29" 0.022
Past smoking 2.94%0.48" 2.85+0.44° 2.82+0.43 2.81+0.42° 0.008
Present smoking 2.83+0.66 2.64+0.96 2.77%0.61 2.73%0.63 0.054
P-value” 0.608 0.369 0.240 0.290
Chronic systemic diseases
Yes 2.95%0.48" 2.84+0.49" 2.78%0.44° 2.77+0.43 <0.001
No 2.75%£0.57 2.63%0.76 2.73%£0.52 2.72+0.51 0.274
P-value' 0.123 0.106 0.344 0.274

*P-values by treatment period obtained from linear mixed model using repeated measured ANOVA.

TP-values by content obtained from linear mixed model using repeated measured ANOVA.
“The same characters were not significant by Tukey-Kramer test at ¢,=0.05.
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Table 7. Gingival bleeding indices of patients by chronic systemic disease

o5 Arhde] i

S gt

Variables Baseline 1 week 2 weeks 3 weeks P-value

Diabetes
Yes 1.98+0.97° 1.50+0.90" 1.09+0.87¢ 0.82%0.68" <0.001
No 1.51+0.95" 1.14+0.84" 0.79+0.69° 0.57+0.63° <0.001
Pvalue® 0.017 0.064 0.122 0.215

Hypertension
Yes 1.73+0.98" 1.33+0.80" 0.96%0.74¢ 0.71£0.58" <0.001
No 1.57+0.98" 1.17+£0.94° 0.81+0.78° 0.59+0.73" <0.001
P-value? 0.354 0.366 0.370 0.473

Brain, Cardiovascular disease
Yes 1.67+1.06" 1.21+0.82 0.83+0.71° 0.61+0.51° <0.001
No 1.65+0.95 1.27+0.90° 0.91+0.78° 0.67+0.71° <0.001
P-value' 0.947 0.746 0.657 0.689

Classification of chronic systemic disease (multiple response)
No 1.53+1.13° 1.20+1.12° 0.82+0.93 0.57+0.90" <0.001
Diabetes 1.79+1.05° 1.31+0.98° 0.89+0.82" 0.67%0.73¢ <0.001
Hypertension 1.48+0.71% 1.15+0.55® 0.87+0.53" 0.61+0.43° <0.001
Brain, Cardiovascular disease 1.54+0.65" 1.04+0.55° 0.73+£0.46™ 0.57+0.36° <0.001
Hypertension, Diabetes 1.95+0.81° 1.48+0.85 1.11+0.81™ 0.89+0.67° <0.001
Hypertension, Brain, Cardiovascular disease 1.45+1.35° 1.09+0.96" 0.65+0.57" 0.48+0.52° <0.001
Hypertension, Brain, Cardiovascular disease, Diabetes ~ 2.26+1.30° 1.74+1.00" 1.28+1.16™ 0.85+0.76° <0.001
Pvalue® 0.314 0.539 0.731 0.905

*P-values by treatment period obtained from linear mixed model using repeated measured ANOVA.
TP-values by content obtained from linear mixed model using repeated measured ANOVA.
“The same characters were not significant by Tukey-Kramer test at ¢,=0.05.
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Table 8. Patient hygiene performance indices of patients by chronic systemic disease

Variables Baseline 1 week 2 weeks 3 weeks P-value*

Diabetes
Yes 3.12+0.52" 2.99+0.52" 291£0.39" 291£0.37" 0.004
No 2.80+0.48" 2.70%0.58" 2.70£0.47" 2.69+0.46" 0.004
P-value' 0.010 0.016 0.040 0.034

Hypertension
Yes 2.98+0.49" 2.80%0.52" 2.79%0.47" 2.79£0.46" 0.000
No 2.83+0.52" 2.77+0.63" 2.74%0.45" 2.73+0.44" 0.016
P-value' 0.217 0.814 0.442 0.425

Brain, Cardiovascular disease
Yes 2.93+0.55" 2.83+0.59" 2.82+0.45" 2.80+0.44" 0.001
No 2.85+0.43" 2.70£0.54" 2.66+0.47" 2.67+0.45" 0.014
P-value® 0.553 0.375 0.356 0.501

Classification of chronic systemic disease (multiple response)
No 2.75+0.57 2.63%0.76 2.73+0.52 2.72+0.51 0.272
Diabetes 3.15+0.52" 3.20+0.46" 2.88+0.48" 2.88+0.39" 0.007
Hypertension 2.82%0.48 2.78+0.43 2.76+0.42 2.72%0.44 0.699
Brain, Cardiovascular disease 2.78%0.40 2.76+0.33 2.67+0.32 2.67+0.34 0.418
Hypertension, Diabetes 3.19+0.49" 2.97+0.33" 2.97+0.32" 2.97+0.32" 0.022
Hypertension, Brain, Cardiovascular disease 2.95+0.39* 2.59+0.63 2.54+0.68 2.59+0.63" 0.001
Hypertension, Brain, Cardiovascular disease, Diabetes ~ 2.87+0.61 2.72+0.90 2.80+0.51 2.80+0.51 0.763
P-value' 0.192 0.164 0.532 0.569

*P-values by treatment period obtained from linear mixed model using repeated measured ANOVA.
T P-values by content obtained from linear mixed model using repeated measured ANOVA.

“The same characters were not significant by Tukey-Kramer test at ¢;=0.05.
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