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Association between Motivation Scale Score and Oral Condition
on Receiving Basic Periodontal Therapy

Ai SAKUMA' Makoto FUKUIY, Yukio ASO? and Daisuke HINODEY

Abstract: The purpose of this study was to evaluate the usefulness of the motivation scale score (MSS)
for Japanese adults and investigate motivation related to the oral condition on receiving basic periodontal
therapy using MSS.

The participants enrolled in this study were 221 patients with periodontal disease aged 20-64 years
who visited a dental clinic in Shizuoka City, Japan for the first time. MSS was calculated using a 14-item-
questionnaire concerning the patients’ motivation assessment scale, and principal component analysis of
MSS was performed. The associations among MSS, items of oral health behavior, periodontal conditions
[Bleeding on probing (BOP) rate, Periodontal inflamed surface area (PISA)], and oral hygiene status [O'Leary’s
Plaque control record (PCR)] were evaluated at the baseline and after basic periodontal treatment.

MSS was shown to be useful in terms of reliability and validity and was classified into five factors. MSS
and MSS-Factor 1 (oral hygiene practices) of participants with BOP of less than 10% were significantly
higher than in of participants with BOP of more than 10% at the baseline. In addition, MSS and MSS-F1
were significantly higher among participants who received regular dental check-ups within a year and
used interdental cleaning tools. MSS-F1 was significantly higher in non-smokers. By binominal logistic
regression analysis, the use of interdental cleaning tools was significantly correlated with BOP of less
than 10% at the baseline. All items related to oral conditions and oral health behavior improved after
basic periodontal therapy, except for current smoking status. After basic periodontal therapy, MSS was
significantly higher in participants with PCR of less than 20%, and MSS-F1 was significantly higher in
participants who used interdental cleaning tools or were non-smokers.

It was revealed that MSS used in this study was useful and associated with the periodontal condition
and oral health behavior at the baseline. The values of MSS and MSS-F1 significantly increased after basic
periodontal therapy. The use of interdental cleaning tools was associated with a good oral condition and
higher MSS. Therefore, high motivation might lead to a good oral condition in patients with periodontal
disease through the use of interdental cleaning tools by influencing patients’ compliance to improve their
oral health behaviors.
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Introduction

Japan now has a super-aged society, and the field of
dentistry aims to maintain and improve oral functions
by increasing the number of remaining teeth, which
will lead to an increase in healthy life expectancy. How-

ever, when the number of remaining teeth increase,
oral problems like tooth decay and periodontal disease
also increase. Periodontal disease is the leading cause
of tooth loss in adults, and the proportion of residents
with periodontal pockets of 4 mm or more increases
with age*!. Periodontal disease has also been reported
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*I Ministry of Health, Labour and Welfare: Survey of Dental Diseases. 2016. Available online, https://www.mhlw.go.jp/toukei/list/dl/62-28-02.pdf
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to be associated with various systemic diseases. Early
treatment of periodontal disease is considered necessary
because the onset of periodontal disease and increase in
tooth loss may lead to a decline in the oral function.

Patients’ motivation is essential to promote oral health
and important for the long-term maintenance of oral
health during periodontal treatment, but this is often
difficult to sustain. Motivation is the force acting either
on or within a person to initiate behavior. Motivation in
dental treatment is considered to play a major role in
influencing dental health behavior®®. In dental health
guidance, differences in effectiveness were observed in
patient education methods for motivation and decision-
making to change behavior, but the association between
the pathophysiology of periodontal disease and den-
tal health behavior and knowledge about periodontal
disease was weak?. It was also reported that passive
accumulation of knowledge by target subjects, such as
through lectures and explanations, was unlikely to lead
to behavior change!?.

On the other hand, personal health guidance, includ-
ing practical skills instruction, had the ability to improve
oral hygiene behavior'y. These results indicate that indi-
vidual dental health guidance is necessary to enhance
motivation and change health behavior. It may be use-
ful for dental professionals to investigate the effect of
motivation for improvement of the periodontal status as
evidence of basic periodontal treatment in patients with
periodontal disease.

Few studies have focused on the role of motivation in
dental treatment. Pac et al.'? showed that the motivation
scale score (MSS) was an accurate tool for evaluation
of the motivation of patients with periodontal diseases.
Oruba et al® showed that MSS was correlated with
periodontal conditions such as the bleeding on probing
(BOP) score and community periodontal index for treat-
ment needs (CPITN) in addition to approximal plaque
index.

The purpose of this study was to evaluate the use-
fulness of MSS for Japanese adults and investigate
motivation related to the oral condition in patients with
periodontal disease before and after basic periodontal
therapy using MSS.

Methods

1. Study design and participants

The participants enrolled in this study were first-
visit patients with periodontal disease aged 20-64 years
who visited Aso Dental Clinic in Shizuoka City, Japan
between January 2020 and November 2021. As shown
in Figure 1, oral examination, evaluation of MSS, and
a questionnaire survey related to oral health behavior
were conducted at the baseline. Then, basic periodontal
therapy including oral health instruction (OHI) and peri-
odontal treatment was performed. After basic periodon-
tal therapy, oral examination, evaluation of MSS, and
the questionnaire survey related to oral health behav-
ior were conducted again. Among 252 patients at the
baseline, 221 patients (male patients: 73, female patients:
148, mean age: 38.2+10.9 years) who continued to visit
the dental clinic after basic periodontal treatment were
selected as the final participants in this study.

2. Clinical parameters assessed by oral examination

Informed consent of each patient was obtained at
the first visit after explaining the necessity of oral
examination to determine the cause of a disease. At
the baseline and after basic periodontal treatment,
periodontal examination was performed at 6 points
per tooth using a periodontal probe, while the percent-
age of bleeding on probing (%BOP) and Periodontal
Inflamed Surface Area (PISA) were measured™. In
addition, O'Leary’s Plaque Control Record (PCR)» was
measured to assess oral hygiene conditions. Evalua-
tion categories of clinical parameters were determined
by reference, as follows: BOP (BOP>10%/BOP<10%)'9,

Patients visiting Aso Dental Clinic for first time (n=252)
Analysis at baseline (n=221)

! Oral Examination (BOP, PCR, PISA), Evaluation of motivational scale score

Questionarie survey related to oral health behavior

« Basic periodontal therapy (1-3 months)
! Oral health instruction (OHI)
Scaling and polishing of tooth surface

[~ 31 patients were excluded because they did not visit the clinic during observation periods

Participants for the longitudinal study
Analysis after basic periodontal therapy (n=221)

Oral Examination (BOP, PCR, PISA), Evaluation of motivational scale score

! Questionarie survey related to oral health behavior

Figure 1 Flow diagram of this study
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Table 1 The motivation scale adjusted for assessing motivation among periodontal patients

Item

Response scale limits, scored 1-5

Q1. How often do you undergo professional oral hygiene care (scaling)?

Q2. Did you undergo periodontal treatment willingly?

Q3. Do you find periodontal treatment particularly difficult?
Q4. How many times a week do you perform oral hygiene self-care sessions

according to the recommendations given by a dentist?

Q5. How much time do you spend on performing one oral hygiene self-care

session?

Q6. Do you clean your teeth carefully after professional cleaning (scaling)

performed by a dentist or dental hygienist?

Q7. Did you adhere to the recommendations that were supposed to alleviate

the symptoms of periodontal disease?

Q8. Do you think you need periodontal treatment?

Q9. How has the periodontal treatment you received so far influenced the

symptoms of periodontal disease?

Q10. Do you find professional cleaning and oral hygiene self-care pleasant?

Q11. Does your general health condition allow you to undergo periodontal

treatment?

Q12. How do you find the cooperation with the periodontal team?

Q13. Have there been any unpleasant incidents in your personal life or in

your family during periodontal treatment?

Q14. How far from your home is the periodontal practice that you attend?

never-more than once every few months’

definitely no - definitely yes
definitely yes - definitely no

rarely - at least 3 times a day’
none - more than 5 minutes’
definitely no - definitely yes

definitely no - definitely yes
definitely no - definitely yes
no effects - definitely good effects
definitely no - definitely yes
definitely no - definitely yes
definitely bad - definitely good
definitely yes - definitely no

very long distance - very short distance

Note that items 3 and 13 were reverse coded
- The scale was modified from the original reference?

PCR (PCR>20%/PCR<20%)">'», and PISA (PISA>130.33
mm?2/PISA<130.33 mm?). The cut-off point of PISA was
decided as 130.33 mm?, which is an average score after
basic periodontal therapy.

Oral examination and basic periodontal therapy were
performed by 2 dentists and 7 dental hygienists, and
data were collected. Regarding the calibration of oral
examinations, dental hygienists had received more than
a year of training using manuals on oral examinations
and basic periodontal treatment after joining a dental
clinic. After reaching a certain level of skill, they started
to treat patients using the same methods and proce-
dures. We analyzed the values of measurements among
the seven dental hygienists using dental models for
measuring periodontal pockets, and oral photographs
after BOP and PCR measurements. Fleiss’ kappa coef-
ficients for the values of periodontal pockets, BOP, and
PCR were 0.941, 0.902, and 0.896, respectively, confirm-
ing that there was high inter-examiner agreement
among the seven dental hygienists.
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3. Questionnaire related to motivation scale score and oral

health behavior

The questionnaire for MSS, which was reported by
Pac et al.'?, was used in this study with slight modifica-
tion (Table 1). This included a 14-item scale regarding
various aspects of a patient’s motivation for periodontal
treatment, and a motivation score was calculated on
a scale from 1 to 5 for each item, with a maximum
score of 70 points. It was reported to be a reliable and
accurate tool for evaluating motivation in patients with
periodontal disease'. Items 1, 4 and 5 were changed to
reflect the current situation in Japan. Completed ques-
tionnaires were obtained from the participants at the
baseline and after basic periodontal therapy.

The contents of the questionnaire related to oral
health behavior are shown in Table 2. Items of the
questionnaire regarding knowledge of oral health man-
agement and attitude to regular dental check-ups were
included. The use of fluoride, xylitol, and chlorhexidine
was recommended to minimize the risk of dental car-



Table 2 Relationship between clinical parameters and oral health behaviors at the baseline

Sub- BOP PISA PCR
Ttem Category ; " P
total  <10% >10%  p-value <13033 mm® 213033 mm* p-value® <20% >20%  p-value
Male 73 11(151) 62 (849) . 706 66 (904) . 165 69 (945)
Sex Female us 41@rn 107 (23 007 34230 114070 01 @4 137926 0
29-39 129 29 (225) 100 (775) 23(178) 106 (822) 539 124 (96.1) .
Age 40-64 92 2350 69750 663 180196 74844 074 10109 82@1 01
Regular dental check- Yes 82 27 (329) 55 (67.1) 0011 * 23 (28.0) 59 (72.0) 0005 ** 10 (12.2) 72 (87.8) 0014 *
ups within a year ~ No 139 25(180) 114 (820) 18(129) 121871 5(36) 134964
. Every day 66 27 (109) 39 (59.) 19 (288) 47 (71.2) 10 (152 56 (848)
gz‘;rﬁimig‘f:“tal Sometimes 78 13(167) 65833 <0001 **  14(179) 64821 0018 * 338 75962 0005 **
g Never 77 12(156) 65 (344) 8(104) 69 (89.6) 226) 75974
Frequency of eating  Sometimes or never 66 16 (24.2) 50 (75.8) 0870 12 (18.2) 54 (81.8) 0926 6 (9.1) 60 (90.9) 0374
between meals Once or more 155 36 (232) 119 (76.8) : 29 (18.7) 126 (81.3) ) 9 (5.8 146 (94.2) :
Current smoking No 193 48 (249) 145 (75.1) 0217 38 (19.7) 155 (80.3) 0254 13 (6.7) 180 (93.3) 0936
status Yes 28 4(143)  24@®57) 3(107) 25893 201 26029
o Yes 200 48 (240) 152 (76.0) 38(190) 162 (810) 14 (7) 186 (93.0)
Use of fluoride No 21 40190 17@L0) 06U 3143 18@7) OO 148  200©52 08
Use of Yes 10 44000  6(600) 5600) 5 (500) w1000 9(900)
chlorhexidine” No ol 4827 163073 2 36(171) 175629 009 1466 197 034 07
. Yes 9 2222 T8 1(1L)  8(889) 2022 779
Use of xylitol No 212 50@236) 162 (764) 9% 40189 172811 0908 1361 199 ©39) %

* Fluoride toothpaste, " Mouthrinse containing chlorhexidine,

“ Chewing gum containing xylitol

The value means the number of participants, and the value in parentheses means its percentage.

*Chi-square test, *p<0.05, **p<0.01.

ies and periodontal disease in the dental clinic. Their
regular use by patients was considered to be associated
with behavioral changes related to oral health; there-
fore, these items were also included.

4. Basic periodontal therapy

Based on the results of a medical interview and den-
tal examination, a treatment plan was formulated by
the dentist and a personalized preventive plan was
devised by the dental hygienist. As shown in Figure
1, we explained the necessity of using dental floss or
interdental brushes and provided practical training
as oral hygiene instruction (OHI) for about 10-20 min-
utes, and preventive treatment, including scaling and
tooth polishing, were conducted for approximately 1
to 3 months to improve the oral environment during
the treatment period. Although the interval between
visits varied depending on each individual’'s periodontal
condition, patients visited the clinic 1 to 7 times before
re-evaluation.

5. Statistical analysis

Evaluation of MSS was performed by the method of
Pac et al!?. Reliability analysis was conducted to assess
the scale’s internal consistency by calculating Cron-
bach’s alpha'?. While Cronbach’s alpha rates the asso-
ciation between the items themselves, Pearson’s corre-

lations were computed to assess the item’s correlations
with the scale as a whole, and therefore, the homogene-
ity of the scale. In addition, for each item, Cronbach’s
alpha, after removal of that item, was inspected to find
out if the exclusion changed the reliability of the scale.

Factor analysis was used to investigate the variation
and covariation among the items. Principal component
analysis was aimed at making an initial decision about
the number of factors underlying a set of measures.
Varimax rotation was used to achieve a simple struc-
ture with each item loading on as few dimensions as
possible. Factors were extracted according to inspec-
tion of a scree plot and having a Kaiser criterion
eigenvalue greater than one. Eigenvalues indicate the
amount of variance of all factors explained by that fac-
tor, with greater eigenvalues accounting for more of
the variance.

Regarding the baseline study, chi-square tests were
performed to assess the association between oral health
behaviors and clinical parameters (BOP, PISA, and
PCR). Furthermore, binomial logistic regression analy-
sis was performed using the two categories of clinical
parameters as dependent variables, and items related
to oral health behaviors were used as independent
variables. In addition, the differences in values of MSS
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Table 3 Characteristics of the scale items from the motivation scale (n=221)

Item Mean SD cortelation’ _ aiter ftem removal
Q1. Frequency of scaling 25 147 0.444** 0.665
Q2. Willingness to undergo treatment 25 1.94 0.553** 0.652
Q3. Difficulty of periodontal treatment 26 1.95 0.299** 0.698
Q4. Frequency of oral self-care 43 0.61 0.076 0.689
Q5. Amount of time spent on oral self-care 37 0.73 0.043 0.693
Q6. Tooth cleaning after scaling 31 2.00 0.554** 0.652
Q7. Adherence to the recommendations 2.2 1.83 0.617** 0.638
Q8. Feeling need for periodontal treatment 46 1.22 0.321** 0.678
Q9. Influence of previous treatment 2.0 1.73 0.564™* 0.648
Q10. Initial therapy was pleasant 32 1.99 0.559** 0.651
Q11. General health 43 154 0510** 0.656
Q12. Cooperation with the periodontal team 45 1.35 0477** 0.660
Q13. Unpleasant incidents during treatment 4.1 1.68 0.421** 0.671
Q14. Distance from the periodontal practice 39 1.79 0.433** 0.671

*Pearson’s correlation coefficient, **: p<0.01

between categories of clinical parameters or health
behavior were analyzed by the Mann-Whitney U test.

Regarding the longitudinal study, McNemar's test
was used to investigate changes of oral conditions and
oral health behavior. Changes in values of MSS were
analyzed by the Wilcoxon signed-rank test. Differences
of MSS between categories after basic periodontal ther-
apy were analyzed by the Mann-Whitney U test.

SPSS Statistics 28 (IBM Japan, Tokyo) was used for
statistical analysis, and the significance level was set at
less than 0.05.

6. Ethics

The Ethics Committee of Tokushima University Hos-
pital approved this study (Protocol approval number:
3684-1). An information disclosure document was pre-
pared and posted in the dental clinic, explaining that
consent was or was not given at the discretion of the
individual in addition to the purpose and contents of
the survey.

Results

1. Reliability analysis of the MSS

Cronbach’s alpha of the motivation scale was 0.683,
indicating that this scale is a generally reliable tool.
The correlations between each item and all remaining
items were greater than 04 for 10 of the 14 items, as
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shown in Table 3. The correlations with item Q4, “How
many times do you brush your teeth according to the
recommendations,” and item Q5, “How much time do
you spend brushing your teeth at a time,” were not
significant. However, Cronbach’s alpha increased only
slightly when these items were removed from the scale.
Therefore, these items were left in the scale because of
the additional information they provided.

2. Principal component analysis of MSS

In order to examine the factor structure of the scale,
principal component analysis was performed. Analysis
of the scree plot yielded a model (Table 3) consisting
of five factors, which together explained 50% of the
variance. Among these, two factors had a variance of
10% or more: factor 1 (MSS-F1: oral hygiene practices)
for items Q1, Q6, Q7, Q9, and Q10, which accounted
for 17.2% of the variance, and factor 2 (MSS-F2: under-
standing the need for periodontal treatment) for items
Q8, Q11, and Q12, which accounted for 13.9%. The data
of MSS-F1 and MSSF-2 were used in the analysis in
addition to MSS.

3. Association between clinical parameters and oral health

behaviors at baseline

Factors affecting clinical parameters at the baseline

are shown in Table 2. There were significant differ-

ences in the items of “sex,” “regular dental check-ups,”



Table 4 Item loadings on factors of motivation: principal component analysis with Varimax rotation

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Q7. Adherence to recommendations 0.699 0.038 0.169 -0.012 0.163
Q6. Tooth cleaning after scaling 0.680 0.021 -0.176 -0.076 0.200
Q1. Frequency of scaling 0.642 -0.051 -0.091 0.432 -0.053
Q10. Initial therapy was pleasant 0.591 0.124 0.153 0.054 -0.133
Q9. Influence of previous treatment 0.585 0.153 0.167 -0.313 0.008
Q11. General health 0.127 0.843 0.085 0.043 0.038
Q12. Cooperation with the periodontal team 0.071 0.794 0.224 -0.069 0.006
Q8. Feeling need for periodontal treatment 0.024 0.692 -0.067 0.034 -0.013
Q5. Amount of time spent on oral self-care 0.190 0.097 -0.682 -0.325 -0.190
Q14. Distance from the periodontal practice 0.187 0.160 0.632 -0.099 -0.022
Q13. Unpleasant incidents during treatment 0.237 0.157 0.570 -0.361 -0.174
Q4. Frequency of oral self-care 0.036 0.070 -0.007 0.831 -0.046
Q3. Difficulty of periodontal treatment 0.058 -0.018 -0.036 -0.091 0.877
Q2. Willingness to undergo treatment 0.449 0.136 0.159 0.216 0.451
Eigenvalue 2941 1.746 1.299 1.150 1.037
Variance explained, R* (%) 17.20 13.90 9.97 9.23 8.08

and “use of interdental cleaning tools” between par-
ticipants with BOP lower than 10% and 10% or higher.
Similar results were obtained between participants
with PISA lower than 130.33 mm? and 130.33 mm? or
higher in addition to the “use of chlorhexidine”. There
were also significant differences in the items of “regular
dental check-ups” and “use of interdental cleaning tools”
between patients with PCRs lower than 20% and 20%
or higher.

Comparing the baseline characteristics of the 31
dropouts from this study and 221 participants, there
were no significant differences in clinical parameters
and oral health behaviors regarding the items in Table
2 except for the item 10% BOP or higher (29/31 versus
169/221, respectively, p=0.03). Also, no significant dif-
ference of MSS was observed between the two groups.

4. Binomial logistic regression analysis of oral health

behaviors related to clinical parameters

Table 5 shows the results of binomial logistic regres-
sion analysis with BOP, PISA, and PCR as dependent
variables and items related to oral health behaviors as
independent variables at the baseline. The item sig-
nificantly correlated with 10% BOP or higher was “use
of interdental cleaning tools™ Sometimes (OR=3.260,
$<0.01) and Never (OR=2918, p<0.05), indicating that

participants who did not use interdental cleaning tools
had a risk of 10% BOP or higher. However, there were
no significant differences in the other parameters.

5. Changes of clinical parameters and oral health behaviors

after basic periodontal therapy

Table 6 shows the clinical parameters and oral health
behaviors after basic periodontal therapy. Desirable
improvements were observed in all items except for
“current smoking status”.

6. Association between MSS and clinical parameters and

oral health behaviors

The median MSS values at the baseline and after
basic periodontal therapy were 48.0 and 62.0, respec-
tively, showing a significant increase (»<0.01). Table 7
and Figure 2 show the results of the analysis of differ-
ences in MSS between the categories of clinical param-
eters. Regarding BOP at the baseline, the values of MSS
and MSS-F1 in participants with BOP lower than 10%
were significantly higher in those with 10% BOP or
higher. Regarding PCR after basic periodontal therapy,
the values of MSS in participants with PCR lower than
20% were significantly higher than in those with 20%
PCR or higher.

Figure 3 show the results of the analysis of differences
in MSS or MSS-F1 between categories of oral health
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Table 5 The factors of oral health behavior related to clinical parameters at the baseline
BOP* PISA® PCR°¢

Item OR (95% CI) p-value” OR (95% CI) p-value” OR (95% CI) p-value”
Sex

Female 1.00 (ref) 1.00 (ref) 1.00 (ref)

Male 1.716 (0.746-3.948)  0.204 2.112 (0.799-5.581) 0.131 1.181 (0.291-4.785) 0816
Age

20-39 1.00 (ref) 1.00 (ref) 1.00 (ref)

40-64 1.109 (0.560-2.198)  0.766 1.046 (0.499-2.196) 0.905 0.459 (0.141-1.493) 0.195
Regular dental check-ups

Yes 1.00 (ref) 1.00 (ref) 1.00 (ref)

No 1443 (0.712-2924)  0.309 1.884 (0.877-4.046) 0.104 2.313 (0.665-8.048))  0.187
Use of interdental cleaning tools

Every day 1.00 (ref) 1.00 (ref) 1.00 (ref)

Sometimes 3.260 (1.476-7664)  0.004 ** 1.607 (0.690-3.743) 0.271 3.238 (0.813-12.905)  0.096

Never 2918 (1.253-7.302) 0016 ™ 2.256 (0.825-6.168) 0.113 3543 (0.627-20.013)  0.152
Current smoking habit

No 1.00 (ref) 1.00 (ref) 1.00 (ref)

Yes 1.191 (0.344-4.121)  0.783 0.930 (0.229-3.781) 0919 0.608 (0.098-3.791) 0.594
Use of chlorhexidine

Yes 1.00 (ref) 1.00 (ref) 1.00 (ref)

No 1.718 (0429-6.878) 0444 3745 (0.900-13418)  0.071 1.513(0.156-14.632)  0.721

“Binominal logistic regression analysis, *: p<0.05, **: p<0.01
Dependent variables:  BOP>10%=1, <10% =0, " PISA>130.33 mm?®=1, <130.33 mm*=0, % PCR>20%=1, <20%=0
Independent variables: Sex, Age, Regular dental check-ups, Use of interdental cleaning tools, Current smoking status, Use of chlorhexidine

Table 6 Changes of clinical parameters and oral health behaviors after basic periodontal therapy

After basic

Ttem Category At the baseline . p-value”
periodontal therapy
Clinical parameter
<10% 52 (23.5) 169 (76.5) o
BOP >10% 169 (76.5) 52 (235) <0001
<130.33 mm® 41 (18.6) 144 (65.2) -
PISA >130.33 mm® 180 (81.4) 77 (34.8) <0001
<20% 5 (6.8) 106 (48.0) .
PCR >20% 206 93.2) 115 (52.0) <0001
Oral health behavior
Every day 6 (29.9) 176 (79.6)
Use of interdental cleaning tools Sometimes (35 3) 40 (18.1) <0.001 **
Never 77 (34.8) 5(2.3)
. Sometimes or never 66 (29.9) 194 (87.8) .
Frequency of eating between meals Once or more 155 (70.1) 27 (12.9) <0.001
. No 193 87.3) 195 (88.2)
Current smoking status Yes 28 (12.7) 2 (11.8) 0.625
. Yes 200 (90.5) 212 (95.9) -
Use of fluoride No 1.95) 9@1) <0.001
o Yes 0 4.5) 101 (45.7) -
Use of chlorhexidine No 211 95.5) 120 (54.3) <0.001
. Yes 9 4.1) 72 (32.6) -
Use of xylitol No 212 (959) 149 (67.4) <0.001

*McNemar test or Wilcoxon signed-rank test, **: p<0.01
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Figure 2 Association between MSS and clinical parameters at the baseline and after basic
periodontal therapy. Mann-Whitney U tests, *: p<0.05
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Figure 3 Association between MSS, MSS-F1 and oral health behavior at the baseline, and
after basic periodontal therapy. Kruskal-Wallis tests, **: p<0.01

A: Use of interdental cleaning tools and MSS, B: Use of interdental cleaning tools and MSS-F1

behaviors in addition to Table 7. The values of MSS and
MSS-F1 in patients were significantly higher in partici-
pants who received regular dental check-ups and used
interdental cleaning tools at the baseline. These results
were considered to be part of the validity of MSS. The
value of MSS-F1 in participants who used interdental
cleaning tools was also significantly higher even after
basic periodontal therapy. Furthermore, the value of
MSS-F1 was significantly higher in non-smokers both
at the baseline and after basic periodontal therapy.

Discussion

The success of periodontal treatment is considered
to be influenced by a patient’s daily oral self-care?. The
patient needs to maintain a high level of motivation for
self-care. In this study, motivation related to the oral
condition was evaluated on receiving basic periodon-
tal therapy. The main finding of this study was that
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MSS was related to the periodontal condition of BOP
and oral health behavior, such as the use of interdental
cleaning tools at the baseline, whereas no relation was
observed after basic periodontal therapy. These results
suggest that high motivation may lead to a good peri-
odontal condition, and enhancing motivation may lead
to good oral health behavior in patients with periodon-
tal disease.

The motivation assessment scale using a self-reported
questionnaire was evaluated for reliability, as shown in
Table 3. Cronbach’s alpha of the motivation scale in this
study was slightly lower compared with the data from
the report by Pac et al.’2. The reason is unclear, but the
results might be due to differences in the average age
of the subjects (this study: 38.2 years versus the study
by Pac et al'?: 514 years) or the changes in Items 4 and
5, which were modified to reflect the current situation
in Japan.



On the other hand, factor analysis indicated that MSS-
F1 (oral hygiene practice) and MSS-F2 (understanding
of the need for periodontal treatment) were factors that
influenced motivation, which complemented the main
aspects of the motivational process. It revealed that the
items of regular dental check-ups and use of interden-
tal cleaning tools were related to the values of MSS
and MSS-F1. The association between MSS and the
periodontal condition was also revealed as well as the
report of Oruba et al.¥. It is considered that there was
content validity in the motivation scale. The reliability
and validity of MSS were generally adequate in this
study, indicating that it may be useful for patients with
periodontal disease.

As shown in Table 7, the values of MSS and MSS-F1
significantly increased from the baseline to after basic
periodontal therapy, suggesting that the contents of
basic periodontal therapy influenced the motivation of
participants. It was reported that regular interdental
cleaning was associated with better oral hygiene out-
comes, such as dental plaque and gingivitis®. As shown
in Table 5, the “use of interdental cleaning tools” was an
important factor significantly correlated in participants
with PCR lower than 20%, BOP lower than 10%, and
PISA lower than 130.33 mm? in the baseline analysis,
and its involvement was confirmed in binomial logistic
regression analysis for BOP lower than 10%. Further-
more, the higher values of MSS and MSS-F1 at the
baseline were observed in participants who used inter-
dental cleaning tools. Therefore, it is important to pro-
mote the use of interdental cleaning tools during basic
periodontal therapy.

It has been reported that patients showing high-level
compliance with periodontal treatment are less likely
to lose teeth during periodontal treatment than those
with low compliance® %), This indicates that high com-
pliance with periodontal treatment and appropriate oral
hygiene practice are necessary for periodontal treat-
ment, and motivation is required to maintain these cir-
cumstances. In this study, the higher value of MSS-F1,
which is a factor related to oral hygiene practices, was
observed in participants who used interdental cleaning
tools after basic periodontal therapy. In addition, MSS
was significantly lower in patients with PCR higher
than 20% after basic periodontal treatment. Therefore,

an individual approach is required. It is considered that
changes in motivation may lead to the use of interden-
tal cleaning tools by influencing compliance with oral
health behaviors. It may contribute to conscious efforts
toward plaque control to improve oral hygiene, and a
decrease in PCR as a result.

It has been reported that few patients comply with
the suggestions of specialists because periodontal dis-
ease IS a chronic disease and patients often do not
recognize it as a threat?. However, the values of both
MSS-F1 (Practice of oral hygiene) and MSS-F2 (Under-
standing of the need for periodontal treatment) signifi-
cantly increased after basic periodontal treatment in
this study. It is considered that OHI provided in this
study led patients to comply with the suggestions of
dental professionals and increased their motivation to
maintain good oral health.

On the other hand, no significant improvement was
observed in the item of the current smoking status in
participants after basic periodontal therapy, as shown
in Table 7 although behavioral change by intervention
was desirable. The value of MSS-F1 was significantly
lower in smokers than in nonsmokers at the baseline.
When applied to the behavioral change stage model®,
if the patient can move from the stage of no interest in
smoking cessation to the action stage of smoking ces-
sation by OHI during basic periodontal therapy, oral
hygiene practice is expected to improve as a synergis-
tic effect through an increase in the value of MSS-F1.

There is an association between patient characteris-
tics and the contents of guidance in achieving behav-
ioral goals®. Dental health guidance requires appropri-
ate instruction for oral conditions, based on an under-
standing of the characteristics and lifestyle of patients.
For oral health in patients throughout their lives, it is
necessary to maintain motivation for appropriate oral
health management, including periodontal treatment.

The first limitation of this study was that we were
not able to design a control group that did not receive
basic periodontal treatment. The second limitation was
that there were differences regarding the contents dur-
ing basic periodontal therapy. Whereas there was con-
cern about variations due to intervenors, no differences
in MSS were observed due to differences in the number
of interventions or dental hygienists in charge. In addi-
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tion, this study did not determine criterion validity of
MSS. Future studies using MSS should consider these
points when planning study designs.

Conclusions

MSS used in this study was useful and associated
with the periodontal condition and oral health behavior
at the baseline. The values of MSS and MSS-F1 signifi-
cantly increased after basic periodontal therapy. The
use of interdental cleaning tools was associated with
a good oral condition, and it was also associated with
higher MSS. These results suggest that high motivation
might lead to a good oral condition in patients with peri-
odontal disease through the use of interdental cleaning
tools by influencing patient compliance for improving
their oral health behaviors.
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