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OBJECTIVES: To evaluate the effect of a theory-based oral
health promotion intervention in a community environment
by a nondental peer educator on the oral hygiene and gingi-
val health of independent-living Italian older adults.

DESIGN: A quasiexperimental design with a pretest–post-
test nonequivalent control group with no intervention.

SETTING: Ten Melbourne-based Italian social clubs
participated in this evaluation.

PARTICIPANTS: One hundred forty-four active members
of the social clubs.

INTERVENTION: A series of oral health seminars and
four supervised brushing sessions at club premises. The
intervention did not involve any direct oral health profes-
sional clinical care. Clubs were allocated to the control or
intervention group.

MEASUREMENTS: Dental plaque levels and gingival
bleeding scores were determined. A series of one-way anal-
yses of covariance were conducted using the baseline
measures as covariates.

RESULTS: Controlling for pretest scores, the experimental
group was significantly more likely than the control group
to have improved gingival status and self-efficacy. No
significant effects were found regarding dental plaque.

CONCLUSION: Within the setting of Italian social clubs,
the intervention was effective at increasing self-efficacy and
reducing gingival bleeding. As such, it represents a useful
approach for the design of oral health interventions in older
migrant adults. J Am Geriatr Soc 61:270–275, 2013.
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Improvements in oral health in Australia over the past
50 years have translated into increasing numbers of

older people retaining their teeth, increasing the risk of
caries and periodontal disease.1 Improvements in oral
health cannot be achieved solely by providing treatment
services, which highlights the need to educate older adults
to enable them to modify their oral health practices.
Periodontal health can be maintained successfully with
adequate oral hygiene and periodontal therapy and main-
tenance,2–4 but in general, there is poor adherence to rec-
ommended dental regimens.5 To achieve good periodontal
health, it is necessary not only to improve older adults’
oral health knowledge, but also to change their attitudes
towards dentistry and oral hygiene. Adherence to the mes-
sages of oral health education by elderly adults has the
potential to greatly enhance the effectiveness of periodon-
tal treatment because periodontal health can be maintained
successfully with effective oral self-care.6,7

As the population ages, a major challenge will be to
translate existing knowledge and sound experience of
disease prevention and health promotion into appropriate
programs.8 Health promotion interventions are critical to
improving oral health in later life because they encourage
older adults to be proactive about their health. Health
behavior has been widely studied in connection with social
cognitive theory,9 which states that behavior is a function
of individuals’ expectations of the consequences of an
action (outcome expectations), their abilities to execute the
action (self-efficacy), and their beliefs that the action will
achieve a desired outcome (response efficacy). Self-efficacy
refers to the expectations of beliefs individuals hold about
their personal ability to perform a behavior. Self-efficacy
expectations are positively and significantly associated with
initiation and maintenance of health behaviors.6 The
sources of self-efficacy are several: for example, learning
from others, observing others, practicing the behaviors.
Self-efficacy has been found to have an effect on a range
of health behaviors, including oral self-care and dental vis-
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iting.10–16 Social cognitive theory explains psychosocial
functioning in terms of triadic reciprocal causation. In this
model, behavior, cognitive and other personal factors, and
environmental events all operate as interacting determi-
nants that influence each other bidirectionally.9

Although there has been increased emphasis on oral
health promotion for older adults in the last decade,17

less work has been undertaken to investigate appropriate
mechanisms that would ensure effective personal
improvements in oral health status. A review by Mc-
Grath et al.17 found only nine studies related to gingival
health and oral hygiene in elderly adults. An opportunity
for such a program, offering numerous advantages to the
healthcare system, was organized through a network of
older adult clubs in Melbourne, Australia. Community
partnerships such as this provide critical elements in the
success and continuity of health promotion programs.18

The approach was previously used with success in a
study that aimed to evaluate a culturally relevant
community-based oral health promotion program in a
sample of Greek and Italian older adults living in
Melbourne,19,20 but that study did not examine changes
to oral health status.

This study aims to evaluate the effectiveness of a cul-
turally appropriate, customized, community-based oral
health promotion program based on a cognitive behavioral
approach to the gingival health and oral hygiene of Italian
older adults living in Melbourne, Australia. The study
hypothesis was that a theory-based intervention by a non-
dental peer educator in a community environment would
improve self-efficacy and oral health clinical outcomes
(gingival bleeding) in a population of independent-living
older adults.

METHODOLOGY

A quasi-experimental design was chosen with a pretest–
posttest nonequivalent control group with no interven-
tion.21 This design was deemed most suitable for the
evaluation of community interventions,22 with clubs, not
individuals, assigned to intervention and control groups.23

Thus, clubs were divided into two groups, one receiving
the oral health promotion intervention and the other not.
With ethics approval from the University of Melbourne,
an Italian-speaking research assistant (RA) contacted
potential participants, explained the project, and recruited
volunteers. Participants were recruited through the

network of Italian elderly clubs in Melbourne and were
active, living independently, and aged 55 and older. Lists
of Italian clubs were obtained from the Italian welfare
associations in Melbourne.

Power tests demonstrated that a minimum sample size
of 64 participants in each group would be necessary to
detect a mean difference of 0.50 of the standard deviation
in major outcomes between observations of participants
(pretest vs posttest) at an 80% chance of explaining that
proportion of the variance at bidimensional significance
criterion of 0.05.24 This calculation would yield 88 partici-
pants each for the control and experimental groups at the
beginning of the study, allowing for an attrition rate of
35% after 6 months.

Procedures

After signing a written consent form, participants were
interviewed in Italian using a structured questionnaire and
received an oral health examination. The interview
included questions on sociodemographic characteristics,
self-reported oral health status, use of oral health services,
oral hygiene practices, and oral health attitudes and
knowledge.19 The oral health questionnaire contained two
standard questions commonly used in Australian surveys
about the frequency of brushing and flossing25 and a vali-
dated eight-item ordinal scale about the individual’s confi-
dence (1 = not at all confident to 5 = completely
confident) in their ability to prevent oral diseases (self-effi-
cacy) (Table 1).26 Six items focused on oral health self-effi-
cacy and two on general health. The scale demonstrated
high internal consistency (alpha = 0.92).27 The dental self-
efficacy scale has been validated in the Clinical Trials to
Enhance Elders’ Oral Health and has been shown to have
high test–retest reliability (correlation coefficient = 0.88)
and correlated with changes in oral health behaviors over
time.10,27,28 The scale has been widely used in oral health
research to explain oral health behaviors in relation to the
prevention of periodontal disease.16,28

Four calibrated dental examiners conducted baseline
examinations. A single examiner who was blinded to group
assignment performed postintervention examinations. The
presence of gingival inflammation was recorded according
to the criteria for the Gingival Index (GI),29 which scores
gingivitis on a numerical scale according to the following
criteria: 0 = absence of inflammation; 1 = mild inflamma-
tion; 2 = moderate inflammation; and 3 = severe inflam-

Table 1. Self-Efficacy Scale

For each question below, tell me how confident you feel about your ability to perform the behaviors I read to you, using a score from

0 (not at all confident) to 5 (completely confident).

What foods to avoid eating in order to prevent tooth loss
Your ability to prevent tooth loss
Your ability to do something if you lose or crack a filling
You ability to do something if you have a toothache (something besides taking a pain pill)
Your ability to floss your teeth correctly
Your ability to brush all surfaces of your teeth thoroughly
Your ability to ask questions of your doctor or pharmacist if you have concerns about your medications
Your ability to recognize side effects that might be dangerous from medications that your doctor prescribes
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mation. The GI was assessed on the four surfaces of each
index tooth and given a single score (from 0 to 3).

Using the same teeth and surfaces, examiners also
assessed the oral hygiene using the Plaque Index (PI),30

which scores plaque presence on a numerical scale accord-
ing to the following criteria: 0 = absence of plaque;
1 = tooth surface appears clean, but dental plaque can be
removed from the gingival third with a sharp explorer;
2 = plaque is visible along the gingival margin; and
3 = tooth surface is covered with abundant plaque. One
single score per tooth was used for the PI.

Oral Health Promotion Intervention Program

Clubs were grouped into experimental or control clubs.
Control clubs were chosen to be equivalent in terms of
sex, age range, and socioeconomic status (using location as
proxy) to the intervention clubs. Members of the control
clubs continued with their activities, and no special infor-
mation was provided on oral health during the course of
the study.

The oral health promotion program, known as Oral
Health Information Seminars/Sheets (ORHIS),19 consisted
of four components: oral health seminars, oral health
information sheets, four one-on-one oral hygiene sessions,
and provision of relevant oral health products. The one-
on-one oral hygiene sessions included review of brushing
technique, use of disclosing tablets, instructions on dental
flossing technique, and denture cleaning. The oral health
seminars consisted of a series of ten 20-minute sessions on
oral hygiene and oral health education. Two sessions were
organized on each topic and conducted by a RA who had
no professional oral health background. Two weeks after
the first session, participants were requested to attend a
second session on the same topic. At the sessions, held at
their social club, groups of 6 to 8 single-sex older adults
discussed each the following five oral health topics:
Getting old in Melbourne? Expected oral changes; Oral
diseases: Dental caries, periodontal disease; What to do
with remaining teeth; Oral cancer; and Denture care.

To increase self-efficacy and practice manual dexterity
for oral hygiene, the RA also acted as a peer-educator and
conducted four 10-minute one-on-one practical oral
hygiene sessions at the club premises in front of a mirror,
demonstrating tooth brushing, dental flossing, and denture
cleaning (together with feedback on the performance of
the participants). The central theme of this component of
the program was the customizing of messages based on
individual need, capacity, and oral health condition.
Special emphasis was on activities and tasks that could be
accomplished using community or club facilities as part of
everyday activities. Participants were instructed individu-
ally on the use of various oral hygiene aids and products.
Toothbrushes, toothpaste, dental floss, and prosthesis
brushes were distributed to participants. Only one oral
hygiene aid was introduced per session. Disclosing tablets
were used to illustrate dental biofilm presence and to
further improve oral hygiene technique.

The intervention stage of the program lasted for
16 weeks, from February to June 2009. The intervention
did not involve any direct oral health professional input,
and no periodontal treatment was provided during the

study period. The RA was responsible for all of the oral
health promotion procedures, including seminars and oral
hygiene instructions. For these purposes, the RA had five
2-hour training workshops. The oral health professionals
in the research team provided this training, which was
organized before each topic to cover the topic for the
next session, and offered debriefing from the previous
training.

Statistical Analysis

The purpose of this analysis was to test the hypothesis that
older adults attending intervention clubs would exhibit sig-
nificantly better self-reported oral hygiene behaviors, self-
efficacy, and gingival health, after adjusting for pretest
scores, than those attending control clubs. T-tests and
chi-square tests were conducted for initial comparison
between the intervention and control groups. Participants
in the intervention group were included in the final analy-
sis only if they underwent the initial baseline and posttest
assessments, attended at least one of the two seminars for
each of the five topics, and attended at least three of the
four oral hygiene instruction sessions.

The analyses involved the application of multilevel
modeling techniques using MLwiN (version 2.25, Univer-
sity of Bristol, Bristol, UK),31 because the design of this
study produced a basic two-level structure with individuals
(level 1) clustered within clubs (level 2). Multilevel model-
ing was used to separate the effects of individual factors
from those operating at the club level. The report indi-
cated that the proportion of the variance attributed to
differences between clubs was minimal, and therefore, all
analyses could be conducted at the individual level. For
these purposes, a series of one-way analyses of covariance
were conducted using the relevant pretest score as covari-
ate. Chi-square analysis was used to assess whether there
were significant differences between the experimental and
the control groups in terms of self-reported behaviors after
the intervention, and Wilcoxon signed-rank test were used
to test whether there were significant differences in terms
of improvements in oral hygiene.

RESULTS

One hundred forty-four participants, 70 in the control
group and 74 in the intervention group, completed the
intervention program and had complete clinical data
recorded. Only participants who completed the interven-
tion program were included in the intervention group.
Participants were members of 10 Italian social clubs (4
intervention and 6 control clubs). The mean age of the all
participants was 72.4 � 6.8, with 52.2% aged 65 to 74.
The majority were female (55.6%) and had completed
primary education (67.4%), including 20.6% with at least
some secondary education. The majority lived with their
spouses (66.8%).

The pretest assessment indicated that tooth brushing
was already high at pretest (control clubs, 99.3%; inter-
vention clubs, 100%). Consequently, there were no signifi-
cant differences in this practice at posttest. Regarding
flossing, 29.7% of participants in the control clubs and
35.7% of participants in the intervention clubs used dental
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floss for their oral hygiene, with no significant differences
between intervention and control clubs.

At baseline, there were no significant differences in the
GI or PI scores between groups. Nonetheless, the pretest
assessment indicated that participants in the control group
had significantly higher self-efficacy scores (5.24) than
those in the intervention clubs (4.03; P < .001).

After the intervention, self-reported flossing increased
significantly more in the intervention group than in the con-
trol group (chi-square = 44.92(1), P < .001). Posttest data
showed that 87.1% of participants in intervention clubs
reported dental flossing as part of their daily oral hygiene
practices, compared with 30.2% of participants in control
clubs. The likelihood of self-reported flossing in intervention
participants was more than four times (odds ratio = 4.49,
95% confidence interval = 2.45–8.26) that of those in the
control group (Figure 1). Significantly greater numbers of
participants in the intervention group reported flossing more
frequently than those in the control group (P < .001).
Almost two-thirds of the participants (65.7%) in the inter-
vention clubs indicated flossing at least once a day, com-
pared with 15.6% of the participants in the control clubs.

Nonetheless, despite a trend toward lower plaque lev-
els in the intervention group, no significant effects were
evident regarding oral hygiene (PI: 1.04 vs 1.31), although
the intervention was successful in improving the gingival
health as measured according to gingival bleeding. Analy-
sis of the data indicates that, at posttest, controlling for
pretest scores, participants in the experimental group were
significantly more likely than those in the control group to
have improved gingival health (mean GI: 0.44 vs 0.11;
F1,141 = 12.84; P < .001). This represents a 75% lower GI
score in the intervention group than in the control group.
Table 2 presents the mean pretest and posttest plaque and
gingival bleeding scores and standard errors in for the
intervention and control groups.

Although those participants in the control group had
higher self-efficacy scores at baseline than participants in
the intervention group, after the intervention this associa-
tion reversed, and those in the intervention group had a
significantly higher self-efficacy scores (7.39) than those in
the control group (5.00; F1,138 = 63.32; P < .001), indicat-
ing that the intervention was associated with significant
improvements in self-efficacy in participants in the inter-
vention clubs.

DISCUSSION

Several researchers2–4 have indicated that customized inter-
ventions based on social cognitive theory such as the one
employed in this study can improve plaque and gingival
scores and self-reported oral hygiene behaviors. The pres-
ent study used that approach to frame a community-based
intervention. Results indicate that, after 16 weeks, older
adults who participated in the ORHIS model had signifi-
cant GI reductions, but that those in the control group did
not. It therefore provides further experimental evidence of
the effectiveness of the ORHIS approach and methodology
in improving clinical outcomes (gingival health). The inter-
vention was also effective in improving dental self-efficacy.
Nevertheless, although there were some improvements in
the PI for those in the intervention group, these improve-
ments were not significantly different from baseline or
from the control group. Although disappointing, this out-
come was somewhat expected. To have a low PI reading,
one only needs to thoroughly brush one’s teeth just before
the examination. Participants knew that they would have a
dental examination, so it was hypothesized that they
brushed thoroughly before the examinations, so there were
no changes before and after the intervention.

Because the whole oral health promotion program
was given to the entire intervention group, it is not possi-
ble to determine what component of the program was
effective in improving gingival health. In contrast, the lack
of improvements in clinical outcomes (gingival bleeding) in
a previous study19 would indicate that the additional prac-
tical intervention (one-on-one oral hygiene sessions) might
be the explanation for the differences between the groups.

Because the study was not a randomized controlled
trial, the results must be viewed with caution. There is a
need for longer studies to ascertain whether changes in
oral health are sustained after the intervention, but the
main objective of this study was to evaluate the short-term
effectiveness of the intervention program. It was hypothe-
sized that, if this program was successful in achieving its
short-term goals, this would support the evaluation of its
long-term effects, sustainability, and viability. Perhaps of
equal importance is the evidence that, when individuals
are empowered (develop skills to make decisions and have
control over health-disease processes), they can play an

Figure 1. Self-reported frequency (%) of flossing by dentate participants in the intervention and control groups at pretest and
posttest.
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effective role in health improvement and become recogniz-
able agents in the forces for change.32

This experience provides good evidence of the impor-
tant role that community health workers and oral health
champions can play and indicates that better health liter-
acy, including health information and knowledge, may
motivate changes in health behaviors, increasing self-effi-
cacy and personal skills for certain oral hygiene tasks.
Furthermore, initial economic comparison of this interven-
tion with conventional chair-side oral hygiene instructions
indicated societal savings in favor of the ORHIS model,33

providing additional evidence that group-based interven-
tions to manage gingival health by a trained member of
the community would be as effective, but less expensive,
than chair-side oral health instruction provided by oral
health professionals working in a public dental clinic in
Melbourne, Australia.

Findings indicate that this intervention represents an
effective approach to the design of oral health interven-
tions in older adult social clubs. Furthermore, the
approach was successful within the setting of migrant
clubs and was largely acceptable to the community. The
results also suggest that customized interventions using
existing community resources and settings could be
implemented in other community settings. This is
particularly important in the context of shortages of oral
health professionals, particularly for higher risk
populations.
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