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Objective: To evaluate the effectiveness of a composite oral health promotion program designed to reduce dental
plague among persons with severe mental illness in a psychiatric institution.

Methods: A cluster randomized controlled study was carried out in chronic psychiatric wards of a general hospital

in central Taiwan. Sixty-eight eligible male individuals admitted to 2 wards were randomly assigned to an experimen-
tal and a control group. Participants in the experimental group underwent an oral health promotion program that
consisted of biweekly group education sessions, and a 12-week individual behavioral modification for oral hygiene
course. The participants in the control group received usual care only. Dental plague (measured by the Plaque Control
Index) was examined by a single dentist before and after the experiment. Each participant responded to a question-
naire regarding oral health knowledge, attitude and behavior before and after the experiment.

Results: Fifty-eight individuals completed the study. Before the experiment, the plaque index was similar between
the intervention group (68.9; N=27) and the control group (69.8; N=31). After the experiment, the plaque index
was significantly better in the intervention group than in the control group (42.6 vs. 61.8; P<0.001). Participants in the
intervention group also demonstrated better oral health knowledge, attitude and behavior than those in the control

Conclusions: A composite oral health promotion program using both group education and individual behavioral
methods over a 12-week period was effective in both reducing dental plague and improving the oral health knowl-
edge of persons with severe mental illness in the institution.

Trial registration: This study was retrospectively registered in Clinicaltrials.gov, with number NCT04464941, dated
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Background

Severe mental illness (SMI) refers to psychiatric diseases
that are so debilitating that a person’s ability to engage
in functional and occupational activities is severely
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impaired. Examples of common SMI are schizophrenia,
bipolar disorder, major depressive disorder and organic
mental illness. It is well documented that persons with
SMI have higher rates of physical illness, including dia-
betes, cardiovascular disease, chronic lung disease, and
cancer [1, 2]. This, in turn, increases mortality, with the
life expectancy of schizophrenia patients reduced by up
to 15-20 years over the general population. The greater
prevalence of physical conditions [3, 4] among persons
with SMI is most likely the result of lifestyle factors [5],
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such as smoking [6], eating a high-fat, low-fiber diet and
exercising less [1], compared to the general population.
To deal with this issue, a number of studies have been
conducted with the aim of developing effective healthy
living interventions in the areas of smoking cessation [7],
weight management [8, 9], exercise [10] and nutritional
education [11]. However, SMI patient compliance with
long-term lifestyle interventions are often affected by
negative symptoms, chaotic lifestyles and patient hospi-
talizations [12].

Compared to other physical diseases, there has been
little attention paid to the oral health of patients with
SMI. Studies have indicated that persons with SMI have
a greater risk of developing oral disease [13, 14], which
is linked to systemic diseases such as coronary heart dis-
ease, diabetes, hyperlipidemia, and respiratory disease
[15-17]. Oral health can also affect the patient’s quality
of life, self-esteem, speech, nutrition, and other social
and psychological areas of life [18]. In Taiwan, studies
show that the oral health of psychiatric inpatients is poor
compared with the general population [13, 19]. Based on
these cross-sectional surveys, the considerable unmet
dental treatment need is observed from the high preva-
lence of dental caries, missing teeth and periodontal
disease in patients with SMI [13, 20]. Nevertheless, oral
health is often neglected by psychiatric personnel and
the patients themselves [13]. Despite their worsening oral
health, these patients receive less dental treatment than
the general population [21, 22]. To date, only a few stud-
ies have investigated the effects of oral health education
or interventions on people with SMI.

In one study, participants were randomly assigned to
receive education, a reminder system and a mechani-
cal toothbrush, or just a mechanical toothbrush, and the
results indicated that the plaque index improved for both
groups, but those that were given enhanced intervention
showed much more improvement [23]. In another study,
researchers compared the utility of motivational inter-
views with oral health education alone. The findings sug-
gested motivational interviews were more effective than
oral health education alone in enhancing short-term oral
health behavioral change and oral hygiene status [24].
In both studies, there were no usual care groups, so the
effects of interventions such as a reminding system or
motivational interviews might be underestimated. In
Korea, a dental hygiene care program using flash-based
video, brochures and a toothpick method designed to
reduce dental plaque in persons with mental disorders
in a daytime mental health center found that the dental
plaque index improved significantly in all subgroups, but
the difference of effect size in different interventions were
minimal [25].
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Khokhar et al. conducted a systematic review to explore
the effects of oral health education on people with seri-
ous mental illness. They concluded that there was no
evidence that oral health advice helped those with SMI
in terms of clinically meaningful outcomes [26]. Further-
more, they suggested that more good-quality studies are
needed to obtain concrete evidence to aid in decision-
making about the effectiveness of oral health interven-
tions for those with SMI. Another study recommended
that there be further research on the effects of more
comprehensive oral health promotion programs with a
non-intervention group [23]. To address this issue, we
therefore designed a cluster randomized controlled trial
to determine the effects of a composite oral health pro-
motion program, including individual and group compo-
nents, on patients with SMI.

The aims of this study were to evaluate the effects of an
oral health promotion program on dental plaque and on
any changes in patients’ oral health knowledge, attitude
and behavior. We hypothesized that, first, patients in the
intervention group would achieve more dental plaque
reduction and, second, those who received education
would enjoy improvements in their oral health knowl-
edge, attitude and behavior.

Methods

Settings and subjects

This study was conducted in the psychiatric wards of a
general hospital in central Taiwan. The hospital provides
4 psychiatric wards to serve 300 chronic psychiatric
patients (75 patients in each ward). Two wards received
only male patients who were randomly referred from
acute wards after their acute symptoms subsided; there-
fore, the patient characteristics of the 2 wards were gen-
erally comparable. We used a cluster sampling method by
computer sequence randomization to assign the patients
in one chronic ward to be an intervention group and
those in the other ward, a usual care group. This rand-
omized controlled trial was performed in accordance
with the CONSORT (Consolidated Standards of Report-
ing Trials) checklist (Additional file 1). Sample size was
determined by power analysis. Variance estimates for
the primary outcome measurement, plaque index scores,
were based on the work of Almonani et al. [22], with a
meaningful difference of 24% as effect size, and with a
type I error at 0.05 and power at 0.80. The result showed
that 30 subjects were needed to be recruited in each
group with assumed participant dropout rate of approxi-
mately 30%. Individuals older than 65 years or younger
than 20, and with significant cognitive disabilities, severe
hearing impairment, orthodontic appliances, an eden-
tulous status or a handicap when tooth-brushing were
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excluded. This study was approved by the Institutional
Review Board of Show Chwan Memorial Hospital.

Study procedure

This was a 12-week experimental study. Eligible subjects
that provided informed consent were included in the
study. Before the study, nurses in the ward selected as the
intervention group received training in an accurate Bass
tooth-brushing technique from the dentist, and in basic
behavioral modification methods from a clinical psychol-
ogist. The subjects in the control group received no inter-
vention, but were given usual nursing care, as before. The
measurement of the dental plaque index was performed
by one dentist who was blinded to the study assignment
before and after the experiment. The dentist repeated
the test on 10% of the tested subjects, and results of the
dental plaque index rating indicated good intra-rater
reliability.

Intervention

The oral health promotion program was a composite
intervention with both group and individual compo-
nents. The group intervention consisted of:

1 Group oral health education: There were 5 sessions of
group education including: structure of the oral cav-
ity and teeth; importance of oral health; pathogenesis
of caries and periodontal diseases; Bass tooth-brush-
ing method; and proper oral hygiene. The group edu-
cation session was conducted by trained nurses for
60 min in each session. The education sessions took
place at interval of 2 weeks.

2 Display of Bass tooth-brushing methods: Pictures of
the Bass tooth-brushing technique procedure were
posted on the mirror in each bathroom of the partici-
pants’ rooms.

3 Broadcasting of songs as tooth-brushing reminders:
We selected songs with a message of the benefits of
tooth-brushing, and broadcasted them 5 times each
day (upon awaking up, after each meal, and before
going to sleep) to remind participants to brush their
teeth.

The individual interventions included:

1 Instruction in the Bass tooth-brushing method:
After each group education session, the participants
received one-on-one training in the Bass tooth-
brushing technique by trained nurses. All partici-
pants were checked for correctness of their brushing
technique.

2 Individual behavioral modification method: Tokens
were used to reinforce the act of tooth-brushing and
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adherence to participation in group meetings. After
the nurses had checked for the accomplishment of
successful tooth-brushing, the participants received a
one-point token. In addition, participants were given
5-point tokens for their attendance at each group
education session. The collected tokens could be
used as money to purchase their daily goods (such as
shampoo, soap or instant noodles).

Measurement

Dental Plaque Index

All measurements were obtained at baseline and at
12 weeks following the intervention. We used the Plaque
Control Record (PCR) developed by O’Leary et al. [27]
to score the primary outcome, plaque accumulation, on
the surfaces of the teeth. The score was computed by the
existence of plaque divided by all examined surfaces; a
higher plaque index indicated poor oral hygiene. We cal-
culated a person-level plaque score by averaging plaque
scores for all teeth at each examination. A single exam-
iner, who was blinded to the group assignment, con-
ducted all oral examinations.

Oral health knowledge, attitude and behavior

The original questionnaire was adapted from the tool
proposed by the Taiwan Health Promotion School spon-
sored by the Ministry of Education in Taiwan. Then, a
35-item questionnaire related to oral health knowledge,
attitude and behavior was developed and evaluated for
face validity by a panel of 5 clinicians, and attained good
content validity (content validity index greater than 0.8).
A pilot-test with a sample of 30 patients with SMI was
done to ensure that participants could understand the
questions. Finally, there were 10 items with questions
related to oral knowledge, 13 items related to oral attitude
and 10 items related to oral behavior (Additional file 2).
The scores of questions related to oral health knowledge
ranged from 0 to 10, for those related to oral health atti-
tude, 13—-65, and for those related to oral health behavior,
0-10. The questionnaire possessed good internal consist-
ency (Cronbach’s alpha coefficient =0.87).

Statistical analyses

Data were processed using SPSS version 18. The Chi-
square test was used to compare proportions of 2 groups
of categorical variables. The independent ¢ test was used
to compare the results of the intervention and control
groups, in terms of dental plaque and questionnaire
scores. The paired-¢ test was used to compare within
groups difference after the experiment. Significance was
set at 0.05.
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Results

The participant flow chart can be seen in Fig. 1. Thirty-
five patients participated in the experimental group and
33 in the control group. A total of 10 participants were
discontinued from the study. There were no statistical
differences in basic demographics between completers
and drop-outs. The analysis was based on the com-
pleters, which included 27 participants in the experi-
mental group and 31 in the control group. No adverse
events were reported.
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The majority of patients were middle-aged and had a
high school education. Most patients suffered from some
degree of xerostomia symptoms. Most of them consumed
snacks every day and smoked cigarettes. The main men-
tal illness diagnosis was schizophrenia. Baseline group
comparisons revealed no significant group differences in
terms of demographics (Table 1).

Dental Plaque index
Before the study, the mean dental plaque index in the
intervention group was 68.9, and in the control group,

150 persons screened

15 persons excluded:

9 edentulous status

3 hearing impairment

3 handicap in toothbrushing

135 invited to participate

62 declined to participate
5 not provide informed consent

68 cluster randomized in 2 groups

35 assigned to

Intervention group

8 withdrawn/lost:

4 discharge

1 transfer to acute ward
3 withdrew consent

27 included in

primary analyses

Fig. 1 Participants flow chart

33 assigned to

Control group

2 withdrawn/lost:
2 discharge

31 included in

primary analyses
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Table 1 General characteristics of participants

Characteristics Intervention group (n=27) Usual care group (n=31) Total (n=58)

n % n % n %

Age group (year)
20-29 1 37 4 129 5 8.6
30-39 M 40.7 13 419 24 414
40-49 10 370 10 323 20 345
50-59 4 14.8 3 9.7 7 121
260 1 3.7 1 32 2 34

Education (year)
Elementary school 2 74 1 32 3 52
Junior high school 8 296 13 419 21 36.2
Senior high school 10 37.0 13 419 23 39.7
College + 7 254 4 129 15 19

Oral dryness
No 8 296 10 323 18 31.0
Occasional 16 59.3 16 516 32 552
Frequent 3 1.1 5 16.1 8 13.8

Snack habit
No 3 1.1 3 9.7 6 103
Once per day 9 333 13 419 22 379
Twice per day 10 37.0 1 355 21 36.2
Twice per day 4 14.3 1 3.2 5 8.6
Fourth or more 1 37 3 9.7 4 6.9

Smoking habit
Yes 12 444 16 516 28 48.3
No Il 40.7 I 355 22 379
Quit 4 14.3 4 129 8 138

Mental iliness
Schizophrenia 24 889 27 87.1 51 87.9
Mood disorder 1 37 0 0 1 1.7
Organic mental illness 0 0 4 12.9 4 6.9
Others 2 74 0 0 2 34

No significant difference in each characteristic by Chi-Square test

69.8, with no significant difference (P=0.776). After

the 12-week intervention effort, the mean dental plaque

index of the intervention group (42.6) (standard devia-

tion, SD=12.1) was significantly improved, compared

to that of the control group (61.8) (SD=11.6) (P<0.001)

(Fig. 2). The dental plaque index also improved signifi-

cantly in both the control group (mean difference: 8.0;

P<0.001) and the intervention group (mean difference: *

26.3; P<0.001). “

Oral health knowledge, attitude and behavior -

Before the intervention, the participants had similar 0 A

results in terms of oral health knowledge, attitude and

. . . . . #—sintervetion groupe ontrol group
behavior. Among subjects in the intervention group, the Fig.2 Changes in dental plague index by group
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oral health knowledge score improved from 4.6 to 8.5, the
oral health attitude score improved from 47.4 to 58.6, and
the oral health behavior score improved from 4.1 to 8.1.
In all 3 domains, participants in the intervention group
demonstrated statistical improvement, compared to
those in the control group (P<0.001) (Table 2). Based on
the questionnaire on oral health behavior, although the
intervention group showed a significant improvement in
tooth-brushing behavior, there was no significant differ-
ence between the intervention group and control group
in terms of sugary beverage consumption habit and den-
tist-visiting behavior.

Discussion

The results of this study provide initial evidence of the
benefits of an oral health promotion program for improv-
ing the oral hygiene status of patients with SMI. More-
over, patients with SMI may enjoy improvement in oral
health knowledge, attitude and behavior after just a short
period of group education. To the best of our knowledge,
this is the first report using both group and individual
components of an oral health intervention to achieve oral
hygiene improvement in patients with SMIL The strengths
of the study included its randomized controlled study
design, that the examiner was blinded to group assign-
ments, and there was an adequate sample size and a low
drop-out rate.

To cope with the universally poor oral health condi-
tions among patients with SMI, multiple levels of strat-
egies have been proposed, consisting of reorganization
of dental services [28], increased accessibility to den-
tal care [13], regular dental check-ups [21, 29], under-
taking aggressive preventive education programs [30],
and improving oral health hygiene by means of educa-
tional intervention [31]. However, psychiatric patients
are known to suffer from a variety of so-called negative
symptoms, such as apathy and loss of drive, which would
impede self-care and lead to neglect of oral hygiene [13].
Some cognitive-behavioral approaches have been tried.
In 2 studies by Almomani et al., oral health education, a
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reminder system, provision of a mechanical toothbrush
[23] and motivational interviewing [24] were used. In a
study by Mun et al., an oral healthcare education pro-
gram using video and brochures was provided to par-
ticipants [25]. In the current study, however, we used a
combination of cognitive-behavioral methods and a
group format.

With regard to experiences in applying general life-
style interventions to persons with SMI, the literature has
indicated that single-component programs are less effec-
tive than those employing multiple components [32, 33].
Moreover, group sessions are potentially cost-effective
and may be beneficial in reducing social isolation in this
population [34]. Mental illness can compromise a per-
son’s ability to make decisions in daily life, and so social
support and peer support are essential to learning about
and practicing oral health programs tailored for those
patients [35]. In chronic psychiatric wards, as with our
study setting, education, reminder systems, and behavio-
ral modification measures are employed on a group basis,
and we postulated that the group effect could have a
motivational effect on psychiatric inpatients to encourage
them to adhere to oral health programs and ultimately
improve their oral hygiene.

In Japan, Yoshii et al. conducted a study to determine
the effect of an educational program on improving oral
health self-care. The one-time 30-min oral hygiene edu-
cation presentation resulted in an improvement in the
use of fluoride toothpaste and in the daily use of inter-
dental brushes or floss, even 6 months after the interven-
tion [31]. However, the habit of tooth-brushing or visiting
the dentist remained unchanged after the educational
program. In our study, the group education program
was applied repeatedly, 5 times in all, and was combined
with a behavioral change strategy. The results of the
Yoshii et al. study indicated that education alone might
not bring sustained change to the oral hygiene habits of
patients with SMI, and that a combination of both cogni-
tive and behavioral therapeutic interventions are needed
for persons with SMI. Furthermore, to achieve sustained

Table 2 Change of oral health knowledge, attitude and behavior

Oral health P value Oral health P value Oral health P value
knowledge attitude behavior
Before study
Intervention group 4.6 0.54 474 0.38 4.1 045
Control group 43 459 36
After study
Intervention group 85 <0.001 586 <0.001 8.1 <0.001
Control group 4.7 45.8 38

Range of score of oral health knowledge 0-10; oral health attitude 13-65; oral health behavior 0-10
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oral health hygiene behavioral change, repeated educa-
tional sessions should be provided, instead of only a few
interventions.

Strategies to improve the oral health of persons with
SMI in the community would be different from those
applied in psychiatric wards. Preventive and treatment
programs for oral health should be tailored to meet the
individual needs of patients based on their diagnoses,
severity of mental illness and cognitive functions [36].
It has been suggested that cognitive function may play a
crucial role in dentist-seeking behavior among patients
with SMI [21]. Oral hygiene habits, easily neglected by
patients with SMI, should be promoted by not just edu-
cation, but more proper measures, such as behavioral
modification, to deal with the negative symptoms and
poor cognitive functions of those patients.

In the current study, individual behavioral modifica-
tion was encouraged by token reinforcement contingent
on tooth-brushing behavior or attendance at group ses-
sions. In the literature on healthy living interventions,
monetary payment or tokens were given to psychiatric
patients who abstained from smoking [37, 38] or lost
weight [9]. Our results are consistent with previous stud-
ies that demonstrated the effectiveness of contingent
management approaches in reinforcing healthy behavio-
ral change in persons with SMI. However, the generaliz-
ability of contingency behavioral approaches might not
be replicable in routine health care settings, since there
is a high degree of control of the environment in institu-
tions. Other individual-level approaches such as the use
of praise and disapproval contingent on targeted behav-
ioral change might be considered unethical and possibly
iatrogenic [39].

Our study result is consistent with that of Almomani
et al, in that persons with mental illness had greater
improvement in oral health knowledge after the educa-
tion sessions [24]. Previous studies suggest that poor oral
hygiene may reflect a lack of knowledge or the lack of a
rationale for treatment [40, 41]. Therefore, knowledge
acquisition through education may be an important step
to take in changing the oral self-care behavior of those
patients. In our study, only an instructive educational
program was used with the participants. Peteuil et al.
proposed a therapeutic educational program that used
focus group interactions to achieve better oral health
knowledge and oral health-related quality of life [42]. To
date, there is no consensus on which educational inter-
vention is better for persons with SMI. Further studies
are needed to determine the most effective and conveni-
ent type of oral health education for these patients.

Most participants in the intervention group changed
their oral health behavior, especially in terms of tooth-
brushing. However, there was no significant difference
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in the consumption of sugar-added beverages and in
dentist-visiting in both groups. A patient preference
for snacks or sweet beverages might reflect their worse
general health habits that are not easily changed by a
few educational sessions. Additional efforts through
motivational interviewing or environmental change
(such as in supplying non-sweetened beverages or
healthy snacks) should be taken to achieve better oral
hygiene in patients with mental illness.

This was a short-term experimental study in which
we observed improvements in dental plaque in those
patients receiving the intervention only. Dental plaque,
however, is only a surrogate end-point for our con-
cern regarding this disadvantaged population, which
is reducing the prevalence of caries and periodontal
diseases. Nevertheless, there is no doubt that this is
the first step we should take. Persons with SMI are sus-
ceptible to dental diseases for many reasons, including
poor oral hygiene habits, reduced motivation for per-
sonal care, high consumption of sugary food or bever-
ages, fear of dental treatment, neglect of oral health,
difficulty accessing dental care facilities and reduced
protective saliva due to the side effect of psychiatric
medications [13, 14]. By improving the oral hygiene of
patients with SMI, encouraging regular dental check-
ups, increasing the accessibility of dental care, and
increasing an awareness of the importance of oral
health in patients and staff, as well, we can achieve bet-
ter overall oral health and subsequently improve the
general health of psychiatric patients.

The results of the present study should be interpreted
with caution, in light of some limitations. First, the study
subjects were psychiatric inpatients; therefore, the inter-
vention measures taken to improve the oral health of
persons with SMI might not be applicable to patients in
the community. Further studies with a focus on designing
appropriate interventions to achieve better oral health
among patients in a variety of settings and with het-
erogeneous group characteristics should be conducted.
Second, we noticed that dental plaque also improved
among individuals in the control group. Given that the
participants were not blinded to the group assignments,
we cannot rule out the possibility of an extra-effort effect
arising in the control group. But even so, the effect size
of the intervention is still significantly large enough to
substantiate the validity of the results. Third, the study
intervention consisted of a composite of the elements
of behavioral therapy, education and a group approach,
so we are not certain which one was the key factor in
reducing dental plaque. Finally, we did not measure the
sustained effect of the oral health promotion program
after the trial was finished. It is likely that further booster
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sessions are needed to help patients with SMI maintain
good oral hygiene habits in the long term.

Conclusion

In summary, an oral health promotion program using
both group education and individual behavioral meth-
ods over a 12-week period was effective in reducing
dental plaque and also in improving the oral health
knowledge of persons with SMI in the institution.
Further studies replicating the effectiveness of such
approaches in settings outside the institutions are
needed. In addition, a testing of the hypothesis that
booster sessions are required ensure the sustained
effect of such intervention is also needed.

Supplementary information

Supplementary information accompanies this paper at https://doi.
0rg/10.1186/512903-020-01280-7.

Additional file 1. CONSORT checklist.

Additional file 2. Questionnaire of oral health knowledge, attitude and
behavior.

Abbreviations
SMI: Severe mental illness; PCl: Plaque Control Index.

Acknowledgements

The authors would like to acknowledge the excellent help from the nursing
staffs serving in the psychiatric wards of Chang Bing Show Chwan Memorial
Hospital.

Authors’ contributions

Conceptualization: PRT; Data curation: MWK, HMC; Formal analysis: SHY, PRT;
Investigation: SHY; Methodology: PRT; Supervision: MWK, SHY, PRT; Funding
acquisition: MWK; Writing-original draft: PRT, MWK; Writing-review & editing:
SHY. All authors read and approved the final manuscript.

Funding

The authors would like to acknowledge support and grant (RD 103035018)
from the Department of Medical Research and development of Chang Bing
Show Chwan Memorial Hospital. There are no role of funding body in the
design of the study, the collection, analysis, and interpretation of data and in
writing the manuscript.

Availability of data and materials
The dataset used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate

Full written and informed consent to participate in this study was obtained
from each patient. The study was conducted in accordance with the principles
stated in the Declaration of Helsinki on clinical research involving human
subjects, 1975 (revised in 2008), and was approved by the Ethics Committee of
the Show Chwan Memorial Hospital with number SCMH_IRB No: 1040504.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Page 8 of 9

Author details

! Department of Psychiatry, Chang Bing Show Chwan Memorial Hospital,

No. 6, Lugong Rd., Lugang Township, Changhua County 505, Taiwan, ROC.

2 Department of Nursing, Chang Bing Show Chwan Memorial Hospital,
Changhua County, Taiwan, ROC. * Institute of Long-Term Care, MacKay Medical
College, New Taipei City, Taiwan, ROC. * Orthodontic and Dental Department,
Chang Bing Show Chwan Memorial Hospital, Changhua County, Taiwan, ROC.

Received: 17 July 2020 Accepted: 9 October 2020
Published online: 27 October 2020

References

1. Brown S. Excess mortality of schizophrenia. A meta-analysis. Br J Psychia-
try. 1997;171:502-8.

2. Lawrence D, Jablensky AV, Holman CD, Pinder TJ. Mortality in Western
Australian psychiatric patients. Soc Psychiatry Psychiatr Epidemiol.
2000;35(8):341-7.

3. Brown S, Inskip H, Barraclough B. Causes of the excess mortality of schizo-
phrenia. Br J Psychiatry. 2000;177:212-7.

4. de Mooij LD, Kikkert M, Theunissen J, Beekman ATF, de Haan L, Duurkoop
PWRA, Van HL, Kekker J. Dying too soon: excess mortality in severe men-
tal illness. Front Psychiatry. 2019;10:855.

5. Brown S, Birtwistle J, Roe L, Thompson C. The unhealthy lifestyle of peo-
ple with schizophrenia. Psychol Med. 1999;29(3):697-701.

6. Kelly C, McCreadie RG. Smoking habits, current symptoms and premor-
bid characteristics of schizophrenic patients in Nithsdale, Scotland. Am J
Psychiatry. 1999;156(11):1751-7.

7. George TP, Vessicchio JC, Termine A, Bregartner TA, Feingold A, Roun-
saville BJ, Kosten TR. A placebo-controlled trial of bupropion for smoking
cessation in schizophrenia. Biol Psychiatry. 2002;52(1):53-61.

8. Umbricht D, Flury H, Bridler R. Cognitive behaviour therapy for weight
gain. Am J Psychiatry. 2001;158(6):971.

9. Ball MP, Coons VB, Buchanan RW. A program for treating olanzapine-
related weight gain. Psychiatr Serv. 2001;52(7):967-9.

10. Pelham TW, Campagna PD. Benefits of exercise in psychiatric rehabilita-
tion of persons with schizophrenia. Can J Rehabil. 1991;4(3):159-68.

11. McDougall S. The effect of nutritional education on the stopping and
eating habits of a small group of chronic schizophrenic patients living in
the community. Br J Occup Ther. 1992;55(2):62-8.

12. Ward MC, White DT, Druss BG. A meta-review of lifestyle interven-
tions for cardiovascular risk factors in the general medical population:
lessons for individuals with serious mental illness. J Clin Psychiatry.
2015;76(4):e477-86.

13. Teng PR, Su JM, Chang WH, Lai TJ. Oral health of psychiatric inpatients: a
survey of central Taiwan hospitals. Gen Hosp Psychiatry. 2011;33(3):253-9.

14. Kisely S, Baghaie H, Lalloo R, Siskind D, Johnson NW. A systematic review
and meta-analysis of the association between poor oral health and
severe mental iliness. Psychosom Med. 2015;77(1):83-92.

15. Williams RC, Barnett AH, Claffey N, Davis M, Gadsby R, Kellett M, Lip GYH,
Thackray S. The potential impact of periodontal disease on general
health: a consensus view. Curr Med Res Opin. 2008;24(6):1635-43.

16. Cullinan MP, Ford PJ, Seymour GJ. Periodontal disease and systemic
health: current status. Aust Dent J. 2009;54(Suppl 1):562-9.

17. Chapple IL. The impact of oral disease upon systemic health-symposium
overview. J Dent. 2009;37(8):5568-71.

18. Mirza RD, Phelan M, Wulff-Cochrane V. Oral health of psychiatric inpa-
tients. Psychiatr Bull. 2001;25(4):143-5.

19. ChuKY, Yang NP, Chou P, Chiu HJ, Chi LY. Oral-health status of inpatients
with schizophrenia in Taiwan. J Dent Sci. 2011;6(3):170-5.

20. ChuKY, Yang NP, Chou P, Chi LY, Chiu HJ. Dental prosthetic treatment
needs of inpatients with schizophrenia in Taiwan: a cross-sectional study.
BMC Oral Health. 2013;13:8.

21. Teng PR, Lin MJ, Yeh LL. Utilization of dental care among patients with
severe mental illness: a study of a National Health Insurance database.
BMC Oral Health. 2016;16:87.


https://doi.org/10.1186/s12903-020-01280-7
https://doi.org/10.1186/s12903-020-01280-7

Kuo et al. BMC Oral Health

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

(2020) 20:290

Denis F, Goueslard K, Siu-Paredes F, Amador G, Rusch E, Bertaud V,
Quantin C. Oral health treatment habits of people with schizophrenia in
France: a retrospective cohort study. PLoS ONE. 2020;15(3):e0229946.
Almomani F, Brown C, Williams KB. The effect of an oral health promo-
tion program for people with psychiatric disabilities. Psychiatr Rehabil J.
2006;29(4):274-81.

Almomani F, Williams K, Catley D, Brown C. Effects of an oral health
promotion program in people with mental illness. J Dent Res.
2009;88(7):648-52.

Mun SJ, Chung WG, Min SH, Park JK, Kim CB, Kim NH, Seo HY, Chang SJ.
Reduction in dental plaque in patients with mental disorders through the
dental hygiene care programme. Int J Dent Hyg. 2013;12(2):133-40.
Khokhar MA, Khokhar WA, Clifton AV, Tosh GE. Oral health education
(advice and training) for people with serious mental illness. Cochrane
Database Syst Rev. 2016;8(9):CD008802.

O'Leary TJ, Drake RB, Naylor JE. The plagque control record. J Periodontol.
1972;43(1):38.

Ponizovsky AM, Zusman SP, Dekel D, Masarwa AE, Ramon T, Natapov

L, Yoffe R, Weizman A, Grinshpoon A. Effect of implementing dental
services in Israeli psychiatric hospitals on the oral and dental health of
inpatients. Psychiatr Serv. 2009;60(6):799-803.

Shaw MJ, Shaw L. The effectiveness of differing dental health educa-
tion programmes in improving the oral health of adults with mental
handicaps attending Birmingham adult training centres. Commun Dent
Health. 1991,8:139-45.

Clark DB. Dental care for the patient with bipolar disorder. J Can Dent
Assoc. 2003;69(1):20-4.

Yoshii H, Kitamura N, Akazawa K, Saito H. Effects of an educational inter-
vention on oral hygiene and self-care among people with mental illness
in Japan: an longitudinal study. BMC Oral Health. 2017;17(1):81.
Faulkner G, Cohn TA. Pharmacologic and nonpharmacologic strategies
for weight gain and metabolic disturbance in patients treated with
antipsychotic medications. Can J Psychiatry. 2006;51(8):502-11.

33.

34.

35.

37.

38.

39.

40.

41.

42.

Page 9 of 9

Das C, Mendez G, Jagasia S, Labbate LA. Second-generation antipsy-
chotic use in schizophrenia and associated weight gain: a critical review
and meta-analysis of behavioral and pharmacologic treatments. Ann Clin
Psychiatry. 2012;24(3):225-39.

KempV, Bates A, Isaac M. Behavioural interventions to reduce the risk of
physical iliness in persons living with mental illness. Curr Opin Psychiatry.
2009;22(2):194-9.

Paredes FS, Rude N, Moussa-Badran S, Pelletier JF, Rat C, Denis F. Coping
strategies for oral health problems by people with schizophrenia. Transl
Neurosci. 2019;10:187-94.

. De Hert M, Cohen D, Bobes J, Cetkovich-Bakmas M, Leucht S, Ndetei DM,

Newcomer JW, Uwakwe R, Asai |, Moller HJ, Gautam S, Detraux J, Correll
CU. Physical illness in patients with severe mental disorder. II. Barriers to
care, monitoring and treatment guidelines, plus recommendations at the
system and individual level. World Psychiatry. 2011;10(2):138-51.

Roll JM, Higgins ST, Steingard S, McGinley M. Use of monetary reinforce-
ment to reduce the cigarette smoking of persons with schizophrenia: a
feasibility study. Exp Clin Psychopharmacol. 1998,6(2):157-61.

Tidey JW, O'Neill SC, Higgins ST. Contingent monetary reinforcement of
smoking reductions, with and without transdermal nicotine, in outpa-
tients with schizophrenia. Exp Clin Psychopharmacol. 2002;10(3):241-7.
Bradshaw T, Lovell K, Harris N. Healthy living interventions and schizo-
phrenia: a systematic review. J Adv Nurs. 2005;49(6):634-54.

Skaret E, Weinstein P, Kvale G, Raadal M. An intervention program to
reduce dental avoidance behavior among adolescents. Eur J Pediatr
Dent. 2003;4(4):191-6.

Weinstein P, Harrison R, Benton T. Motivating parents to prevent

caries in their young children: one-year findings. J Am Dent Assoc.
2004;135(6):731-8.

Peteuil A, Rat C, Moussa-Badran S, Carpentier M, Pelletier J-F, Denis

F. A therapeutic educational program in oral health for persons with
schizophrenia: a qualitative feasibility study. Int J Dent. 2018. https://doi.
0rg/10.1155/2018/6403063.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1155/2018/6403063
https://doi.org/10.1155/2018/6403063

	Effectiveness of oral health promotion program for persons with severe mental illness: a cluster randomized controlled study
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Settings and subjects
	Study procedure
	Intervention
	Measurement
	Dental Plaque Index
	Oral health knowledge, attitude and behavior

	Statistical analyses

	Results
	Dental Plaque index
	Oral health knowledge, attitude and behavior

	Discussion
	Conclusion
	Acknowledgements
	References


