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Abstract

Aim: To test the effectiveness of a person-centred and theory-based educational
intervention to increase adolescents’ adherence to adequate oral hygiene behaviour,
that is, self-performed periodontal infection control.

Materials and Methods: Data were derived from a prospective, multi-centred, two-
arm, quasi-randomized field study in which treatment was performed by dental
hygienists (DHs) within the Public Dental Service, Vastra Gotaland, Sweden. Adoles-
cents with poor oral hygiene conditions were invited to participate. The test inter-
vention was based on cognitive behavioural theory and principles, and the DHs used
a collaborative communicative approach, inspired by motivational interviewing. The
control intervention consisted of conventional information/instruction. Clinical
assessments and oral hygiene behaviours were evaluated at 6 months.

Results: Three-hundred and twelve adolescents were enrolled, of whom 274
followed the treatment to 6-month follow-up. There were significant improvements
in gingival bleeding and plaque scores for both treatment groups at 6 months, with
significantly greater improvements in the test group. Adolescents in the test group
brushed their teeth and used interdental cleaning aids more frequently compared to
participants in the control group at 6 months.

Conclusion: A person-centred and theory-based oral health education programme
is more effective than conventional oral health education in improving adolescents'
oral hygiene behaviour and periodontal infection control. ClinicalTrials.gov
(NCT02906098).
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DIMENAS ET AL.

Clinical Relevance

1 | INTRODUCTION

To educate and strengthen patient motivation for adequate oral
hygiene, that is, self-performed periodontal infection control, is funda-
mental for the prevention of periodontal disease (Tonetti et al., 2015).
Prevention is also the issue in focus for the free-of-charge dental care
offered to all Swedish children and adolescents by the organized com-
munity dental care. Epidemiological studies have, however, shown a
high degree of plague and gingivitis among Swedish adolescents
(Hugoson et al., 1998; Abrahamsson et al., 2006; Ericsson et al., 2009;
Wabhlin et al., 2018). These findings raise questions about the quality
and benefits of current oral health educational approaches directed to
young individuals.

Plague-induced gingivitis is a reversible condition but may, if left
untreated, progress into periodontitis. Periodontitis is one of the most
common diseases in humans (Kassebaum et al, 2014; Tonetti
et al., 2015), with a prevalence of about 40% in Swedish adults, with
10% considered having advanced forms of the disease (Wahlin
et al., 2018; SKaPa, 2020). Results from repeated cross-sectional stud-
ies in Sweden suggest a positive trend in periodontal health in the
adult population (Wahlin et al., 2018). However, this trend does not
include the youngest age group of 20-year-olds who showed a signifi-
cant increase in gingivitis between the years 2003 and 2013. In addi-
tion, observations by The Swedish Quality Registry for Caries and
Periodontal Disease (SKaPa, 2020) indicate that the extent and sever-
ity of periodontal disease have increased from 2010 to 2019, espe-
cially in younger adults. Considering the high prevalence of
periodontitis in the adult population, and the recent somewhat
alarming observations among younger adults, measures to improve
the efficacy and cost effectiveness of prevention programmes for
periodontal disease are of great importance.

A health education programme is claimed to be more beneficial
for the patient if it is guided by a theory of health behaviour
(Bandura, 2004; Ogden, 2019). Systematic reviews indicate that per-
son-centred educational approaches based on social-cognitive con-
structs, and with dental professionals using a collaborative
communicative approach like motivational interviewing (Ml) (Miller &
Rollnick, 2013), can reinforce adherence to an adequate oral hygiene
adults with periodontal (Newton &
Asimakopoulou, 2015; Werner et al., 2016; Carra et al., 2020). A

behaviour in disease
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Scientific rationale for study: Infection control by means of adequate oral hygiene behaviour is
essential for the prevention of periodontitis. Epidemiological studies have shown that periodon-
tal infection control among Swedish adolescents is poor and therefore more effective behav-
ioural interventions are needed.

Principal findings: At 6 months, there were significantly greater improvements in gingival bleed-
ing and plaque scores for a person-centred, theory-based, oral health education programme
compared to conventional oral health education.

Practical implications: A person-centred oral health education programme can be used by spe-
cially trained DHs to effectively improve oral hygiene behaviours in adolescents.

person-centred approach refers to acknowledging the individual
behind the patient with his/her own will, feelings, and needs, to
engage the person as an active partner in treatment (Ekman
et al, 2011). Moreover, Newton and Asimakopoulou (2015) con-
cluded that behavioural change techniques (BCTs) such as goal set-
ting, planning, and self-monitoring of behaviours seem to be effective
components in interventions aimed at improving oral hygiene. Based
on the limited evidence, there is, however, a need for further studies
within this area including not only adults with periodontitis but also
other age and patient groups (Werner et al., 2016) along with studies
where interventions are tested in general dental practice, that is,
effectiveness studies (National Board of Health and Welfare, 2011).
Accordingly, the aim of the current study was to test the effectiveness
of a person-centred, theory-based, educational intervention to
increase adolescents’ adherence to adequate oral hygiene behaviour,
that is, self-performed periodontal infection control.

We hypothesized that in adolescents, a person-centred oral
health education programme, based on cognitive behavioural theory
and principles combined with a collaborative communicative approach
inspired by MI, would add positive effects with respect to oral health
outcomes as compared with conventional educational interventions

for self-performed periodontal infection control.

2 | MATERIALS AND METHODS

The data analysed derived from a prospective, multi-centre, two-arm,
quasi-randomized field study focusing on the effectiveness in general
practice of educational interventions to increase adolescents’ adher-
ence to self-performed periodontal infection control. Ethical approval
was obtained from the Regional Ethical Review Board, Gothenburg,
Sweden (Dnr: 284-15). The study was registered at ClinicalTrials.gov
(NCT02906098).

21 | Randomization procedure

The board of the Public Dental Service (PDS) in Region Vistra
Gotaland (VG), Sweden, was asked to identify at least 30 dental
hygienists (DHs) regularly treating adolescents and who worked at
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dental clinics in areas with different socio-demographic characteristics
within VG. Thirty-one DHs at 17 clinics voluntarily signed up for the
study after receiving verbal and written information.

Based on the clinic at which they worked, the DHs were stratified
and then randomized to a test group or a control group by tossing a
coin. The rationale behind this step-wise procedure was to achieve a
balanced distribution in the test and control group with regard to DHs
working at clinics representing areas with different socio-demographic

characteristics within VG.

2.2 | Education of DHs

All the DHs received education (test = 2 days; control = half a day)
including Good Clinical Practice in research, a detailed review of the
respective study protocol, and a calibration/training session regard-
ing clinical assessments. For the DHs in the test group, the education
also included the philosophy behind the use of cognitive behavioural
strategies and BCTs and the use of an MI-inspired communicative
approach. Clinical training of the test intervention was practiced in
pairs under supervision of a psychologist (Jesper Lundgren), and the
DHs were encouraged to train the test intervention at their home
clinic before the enrollment of study patients. Two guiding manuals
were presented: a comprehensive and detailed one used during
training, and a brief one to provide support during the study
appointments.

2.3 | Sample size calculation and enrollment of
study patients

Eighty-six subjects per group (172 patients) were required to have a
95% power to detect a difference of 10% in final mean marginal
bleeding index (MBI; primary clinical outcome) between the groups.
To compensate for potentially higher drop-out rate in field studies,
approximately 155 patients per group (i.e., about 10 patients/DH)
were to be included.

Exploring

Biofeedback

knowledge, .
. regarding plaque
attitudes, h "
) removal including
expectations,

instruction and

willingness to training

change and self-
efficacy beliefs

Person-centred
oral health
education

FIGURE 1

Personal goals for
oral health and oral
hygiene-related
behaviours

Adolescents, 16-17 years old, with marginal gingival bleeding
and/or dental plague at 250% of tooth surfaces at the time of
regular dental examination were eligible for participation in the
study. In order to make a considered choice about participation,
patients judged as capable to understand the study information
were asked about their willingness to participate (The Swedish
Ethical Review Act; SFS 2003:460, § 18). Because of the study
design, patients with obvious difficulties with the Swedish lan-
guage were not invited. All patients gave a written informed con-
sent before entering the study and were enrolled from January
2016 to June 2018.

The clinical cut-off values for inclusion were based on the clinical
guidelines, by the PDS in VG, in which individuals with this magnitude
of gingivitis and/or plaque are considered to be at increased risk of
oral disease progression and therefore should be offered individual
preventive measures. A gingivitis score of 250% was assumed in
40%-60% of adolescents living in different areas of VG (Abrahamsson
et al,, 2006; Ericsson et al., 2009).

24 | Data collection

24.1 | Clinical assessment

Marginal bleeding was assessed as present (1) if bleeding was
detected following pressure with a periodontal probe of the gingival
sulcus area, or absent (0), at four sites on each tooth (mesial, distal,
buccal, and lingual) (Ainamo & Bay, 1975). Plaque was assessed as
present (1) or absent (0) following staining with a disclosing solution
(Diaplac®; Wallco AB, Enkoping, Sweden) at the same four tooth
sites on all teeth (O'Leary et al., 1972). MBI and plaque index (PI)
were expressed as a percentage by dividing the number of tooth
sites with bleeding/plaque by the total number of examined sites
(third molars excluded). Clinical assessments were performed by the
DH who provided the intervention. All clinical data related to the
project were entered and stored in the patient's electronic dental

record.

Planning of when,

where, and how to
perform the
behaviour

Relapse prevention

Continuous self-
monitoring of oral
hygiene by written

diary

Structure of the test intervention (person-centred oral health education programme) inspired by Jénsson et al. (2009)
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TABLE 1 Components of the initial intervention phase in the
person-centred oral health education programme
Person-centred oral health education programme
Session 1 (baseline)
Explore and analyse health beliefs, knowledge, needs, etc.
Person-centred education
Explore willingness for behavioural change
Summary, mutual agreement
Training of oral hygiene skills

Individual goals for behaviour and planning of behaviour to the next
session (in writing)

Explore self-efficacy for a behavioural change

Introduce diary for self-monitoring of oral hygiene behaviour (in
writing to bring back at the next session)

Summary of the session and short introduction to the next session
Session 2 (2-3 weeks)

Introduction: Short summary of Session 1

Complementary person-centred education if required/requested

Follow-up of oral hygiene behaviour/behavioural change and
dialogue based on the diary

Explore willingness to behavioural change if required and
ambivalence (pros/cons) for a behavioural change

Follow-up of oral hygiene performance (staining of dental plaque in
order to visualize for the patient) and further training of skills if
required

Follow-up of individual goals for behaviour and planning of the
behaviour to the next session (in writing)

Explore self-efficacy to carry out the behaviour in question

Diary for self-monitoring of oral hygiene behaviour (in writing, to
bring back at the next session)

Summary of the session and short introduction to the next session
Session 3 (10-12 weeks)

Introduction: Short summary of Session 2

Complementary person-centred education if required/requested

Follow-up of oral hygiene behaviour/behavioural change and
dialogue based on the diary

Explore willingness to behavioural change if required and
ambivalence (pros/cons) for a behavioural change

Follow-up of oral hygiene performance (staining of dental plaque in
order to visualize for the patient) and further training of skills if
required

Follow-up of individual goals for behaviour and planning of the
behaviour (in writing): dialogue with focus on relapse prevention
and maintenance of new behaviours

Explore self-efficacy to carry out the behaviour in question

Follow-up at 6 months (schedule appointment)

2.4.2 | Questionnaire-based data

The questionnaires were based on questions evaluated in adoles-

cent populations and results of previous studies (for an overview,

perioconioioay SUMIIBSACE

see Ericsson, 2013). For the current report, information about indi-
vidual background characteristics (gender, native country, occupa-
tion, tobacco habits, and medication) and baseline data on self-
rated oral and general health were used. Self-rated oral and general
health were assessed with global questions to be answered on a
four-point scale (good, quite good, quite poor, and poor). In addi-
tion, frequency of toothbrushing and interdental cleaning and time
spent on daily oral hygiene were assessed at baseline and
6 months.

Clinical assessments were performed and questionnaires distrib-
uted at baseline and 6 months. The questionnaires were to be
answered in the waiting room before treatment and returned in a

sealed envelope.

2.5 | Interventions
2,51 | Test group: Person-centred oral health
education programme

The protocol for the test intervention was based on cognitive behav-
ioural theory and principles (Bandura, 2004) and commonly used
BCTs, such as goal setting, planning, and self-monitoring of behav-
jour (Michie et al., 2011, 2013). In addition, a person-centred and
collaborative communicative approach, inspired by Ml (Catley
et al., 2010; Miller & Rollnick, 2013), was used by the DHs to elicit
and strengthen the adolescents' motivation for behavioural change
and facilitate guidance towards appropriate and effective oral
hygiene habits. Accordingly, the individual's problem, knowledge,
capability, motivation, and goals regarding oral health were taken
into account, as well as strategies to fit beneficial oral hygiene
behaviours into everyday life. The programme followed a specific
structure, inspired by Jénsson et al. (2009), which is outlined in Fig-
ure 1. The initial intervention phase contained three treatment ses-
sions, 45-60 min each, during a period of 10-12 weeks. The
components of the intervention programme at each session are pres-
ented in Table 1. For extended details about the intervention, see
Table S1.

252 |
education

Control group: Conventional oral health

The adolescents in the control group received information/instruction
at one or several occasions as judged by the DH, that is, “business as
usual”. No specific directives in regard to therapy were provided.

In both groups, follow-up evaluation was performed at 6 months.

2.6 | Study monitoring

Various strategies were implemented to secure study quality and
treatment fidelity (Perepletchikova & Kazdin, 2005; Borrelli, 2011).
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Invited professionals
(n=31 DHs)

Stratification and randomization
(n =31 DHs)

Education of DHs in accord to study protocol

Test group
Person-centered education
(n =16 DHs)

Invited patients by the DHs
(n = 164 patients)

Declined participation
(n = 6 patients)

A

Baseline examination
Clinical exam. + Questionnaire
(n=158)

Female n = 73; male n = 85

Intervention phase
Three treatment sessions; (45-60
min each) baseline, 2—-3 weeks and
10-12 weeks

Lost to 6-month
follow-up
(n =30 patients)

A

Female n=17; malen=13

6-month follow-up
Clinical exam. + Questionnaire

Analyzed:
Per protocol n = 128 patients

FIGURE 2

Regular site visits were carried out by a study monitor to ensure
that the DHs followed study protocols and that, for example, clini-
cal assessments were performed and recorded as intended. Time
spent on behavioural intervention at each visit was noted by all
the DHs.

Immediately after each session, the DHs treating the test
group checked that the components of the intervention had been
performed by using a checklist protocol. Reasons for any devia-
tions were explained. Each DH was monitored at one intervention
session by the study monitor (Sandra L. Dimenis) and feedback
was given immediately. If indicated, additional monitoring visits
were scheduled to ensure a satisfactory implementation of the

intervention.

] Declined participation
| (n=1DH)

Control group
Conventional education
(n =14 DHs)

v

Invited patients by the DHs
(n = 164 patients)

Declined participation
(n =10 patients)

v

Baseline examination
Clinical exam. + Questionnaire
(n=154)

Female n = 87; male n = 67

Intervention phase
One or several treatment sessions
according to DHs preferences

Lost to 6-month
follow-up
(n = 8 patients)

v

Female n = 5; male n=3

6-month follow-up
Clinical exam. + Questionnaire

Analyzed:
Per protocol n = 146 patients

Study flow chart. Abbreviations: DH, dental hygienist; exam, examination

2.7 | Statistical methods

All analyses were performed using the Statistical Package for Social
Sciences for Mac version 27 (IBM Corporation, Armonk, NY), and
findings were considered as statistically significant if p < .05.

Baseline characteristics are presented as numbers (n) and pro-
portions stratified by treatment groups. Number of treatment ses-
sions are presented as median (mean and standard deviation [SD]).
Treatment time and time spent on daily oral hygiene are presented
as mean (SD). Comparisons between groups at baseline and follow-
up on MBI and PI are presented as means and mean changes with
95% confidence intervals (Cl). All continuous variables were analysed

with t-test (unpaired for comparison between groups and paired for
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TABLE 2 Characteristics of the study sample at baseline

Variables Test, n (%) Control, n (%) p Value

Gender
Female 56 (43.7) 82(56.2) .040
Male 72(56.3) 64 (43.8)

Native country
Sweden 107 (84.9) 120 (82.8) .630
Other 19 (15.1) 25(17.2)

Occupation
Studying 121 (95.3) 142 (97.9) 222
Other 6(4.7) 3(2.1)

Smoker
No 118 (92.2) 130 (89.7) 469
Yes 10(7.8) 15 (10.3)

Snuff user?
No 122 (96.1) 134 (91.8) .144
Yes 5(3.9) 12(8.2)

Self-rated oral health
Good 25 (19.7) 27 (18.5) .594
Quite good 72 (56.7) 91 (62.3)
Quite poor or poor 30(23.6) 28 (19.2)

Self-rated general health
Good 59 (46.1) 75(51.7) 475
Quite good 63(49.2) 61(42.1)
Quite poor or poor 6(4.7) 9(6.2)

Regular medication
No 97 (75.8) 118 (81.4) .259
Yes 31(24.2) 27 (18.6)

Note: Person-centred oral health education programme (test) n = 128;
conventional oral health education (control) n = 146. Percentage (%)
represents the proportion of those who answered the item, and when
numbers in columns do not equal n, there is internal loss in that variable.
Between groups analyses with y? test.

aSwedish type, low-nitrosamine, smokeless tobacco.

within group analyses). Categorical variables were analysed with y?
test for comparison between groups. Cohen's d is presented to show
a standardized effect size based on differences in mean changes
between groups. A Cohen's d of 0.2 is considered as small, 0.5 as
medium, and 0.8 as large effect (Cohen, 1988). In addition, a multiple
linear regression analysis was performed to adjust for potential con-
founding factors associated with the primary clinical outcome (MBI)
at 6 months.

In the current study, the main analyses were performed as per
protocol (PP) including patients who followed treatment to the 6-
month follow-up. To determine how the primary outcome (MBI) was
affected if drop-outs were included in the analysis, missing values at
6 months were replaced by using the multiple imputation method
(Jakobsen et al., 2017) and the result from the multiple imputation
was applied in a sensitivity analysis (De Souza et al., 2016).

rerioconioioay SUMIIBSACES

3 | RESULTS

A total of 312 patients (test = 158; control = 154) received treatment
at the baseline appointment, of whom 274 (88%; test = 128; con-
trol = 146) followed treatment to the 6-month follow-up (analysed;
see Figure 2). Baseline characteristics of the study sample are pres-
ented in Table 2.

A drop-out analysis showed that the 38 patients who were not
included in the PP analysis were more likely to be smokers and
snuff users but did not differ with regard to other baseline
characteristics.

The median number of treatment sessions for the initial interven-
tion phase, that is, 6-month examination excluded, was 3 (mean 2.9
and SD 0.3) for the test and 1 (mean 1.2 and SD 0.4) for the control
group. Mean total time (minutes) used for the initial intervention was
123 (SD 20.7) and 41 (SD 10.3) for the test and control group,
respectively.

3.1 | Clinical outcomes

Both groups showed significant improvements between baseline and
the 6-month follow-up for all clinical parameters (p < .001), with sig-
nificantly greater improvements in the test group than in the control
group (Table 3).

At 6 months, 58% of the adolescents in the test group and 42%
in the control group had an MBI score <20%, while 36% in the test
and 17% in the control had a score <10%. An MBI score of 250% at
6 months was assessed in 5% and 10% of the individuals in the test
and control group, respectively. Furthermore, 33% of the participants
in the test group and 22% in the control had a Pl score <20%, while a
Pl score of 250% was assessed in 20% and 37% in the test and con-
trol group, respectively, at 6 months.

The multiple model (adjusted for treatment group, MBI at base-
line, gender, smoking, and native country) showed that treatment
group and MBI at baseline were the only significant variables associ-
ated with MBI at 6 months (for details, see Table S2).

The sensitivity analysis, including all participants with baseline
data, revealed a mean MBI score at 6 months of 20.3 (95% ClI: 18.0 to
22.6) and 25.7 (95% Cl: 22.8 to 28.5) for the test and control group,
respectively. The mean change between baseline and 6 months was -
19.2 (95% Cl: —22.2 to —16.2) for the test and —12.0 (95% Cl: —15.2
to —8.8) for the control group, with an effect size of 0.37 (95% Cl:
0.14 to 0.59; p = .001).

3.2 | Oral hygiene behaviours

Frequency of toothbrushing and interdental cleaning are presented
in Table 4. At 6 months, a significantly higher proportion of adoles-
cents in the test group brushed their teeth twice daily and cleaned
interdentally >3 times a week than participants in the control. At

6 months, a higher proportion of adolescents in the control group
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TABLE 3
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Change from baseline to 6 months

Bleeding (marginal bleeding index) and plaque index scores at baseline and 6 months and the mean change differences between
baseline and 6 months

Mean % (95% Cl)

—19.6 (—23.0to —16.2)
-11.2(-14.5t0 -7.8)
<.001

—26.4(—31.4to —21.5)
—13.8(-18.1to — 9.6)
<.001

—27.0(-31.2 to —22.9)
—18.2 (—21.6 to —14.9)
.001

—29.3(—34.6 to —23.9)
—20.1 (—24.3 to —16.0)
.008

Effect size Cohen's d (95% Cl)

0.43(0.18 to 0.67)

0.47 (0.23 to 0.71)

0.40 (0.16 to 0.64)

0.33 (0.09 to 0.57)

Baseline 6 months
Mean % (95% Cl) Mean % (95% Cl)
Bleeding score %

All surfaces
Test 39.4(36.1to 42.7) 19.7 (16.8 to 22.6)
Control 37.0(33.6 to 40.4) 25.9 (22.9 to 28.9)
p Value 314 .004

Proximal
Test 50.4 (45.1 to 55.6) 23.8(19.6 to 28.0)
Control 474 (43.1to 51.6) 33.6 (29.6 to 37.6)
p Value 377 .001

Plaque score %

All surfaces
Test 58.8 (55.0 to 62.5) 31.8(27.8 to 35.7)
Control 61.5(57.7 to 65.4) 43.2 (39.1 to 47.4)
p Value 315 <.001

Proximal
Test 67.2(62.2to 72.1) 37.9 (32.5 to 43.2)
Control 72.3(67.5to 77.1) 52.0 (46.7 to 57.3)
p Value .143 <.001

Note: Person-centred oral health education programme (test) n = 128; conventional oral health education (control) n = 146. All values are presented as
mean percentage (95% Cl). Between groups analyses with unpaired t-test and standardized effect size based on differences in mean changes.

Abbreviation: Cl, confidence interval.

TABLE 4 Self-reported oral hygiene behaviour at baseline and 6 months
Baseline 6 months
Variables Test, n (%) Control, n (%) p Value Test, n (%) Control, n (%) p Value
Frequency of tooth brushing
22 times a day 88 (68.8) 95 (65.5) .540 99 (78.0) 90 (62.9) .023
Once a day 25 (19.5) 36 (24.8) 15(11.8) 32(22.4)
Less often 15(11.7) 14 (9.7) 13(10.2) 21(14.7)
Frequency of interdental cleaning
>3 times a week 13(10.1) 15(10.3) 683 26 (20.6) 14 (9.8) .010
1-2 times a week 34 (26.6) 32(22.1) 43(34.1) 41 (28.7)
Less often or never 81 (63.3) 98 (67.6) 57 (45.3) 88 (61.5)

Note: Person-centred oral health education programme (test) n = 128; conventional oral health education (control) n = 146. Percentage (%) represents the
proportion of those who answered the item, and when numbers in columns do not equal n, there is internal loss in that variable. Analysed with 52 test for

differences between test and control.

reported brushing their teeth less often than daily compared with
baseline.

The mean time used for daily oral hygiene was 6.9 min (SD 5.3) at
baseline and 7.6 min (SD 5.7) at 6 months for the test group. The
corresponding value for the control group was 7.0 min at both time
points (SD 5.4 and 6.7, respectively), with no statistically significant

differences between the study groups.

4 | DISCUSSION

Both interventions resulted in improvements in bleeding and plaque
scores, with significantly greater improvements for the test interven-
tion (small to medium effect sizes). A significantly higher proportion of
adolescents in the test group brushed their teeth twice daily and

cleaned interdentally 23 times a week at 6 months compared with
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participants in the control group. Hence, the hypothesis was
confirmed.

Comparing our findings with those of previous studies is not
straightforward because of the heterogeneity in study designs, for
example, different age groups, study settings, and structure/compo-
nents of the interventions. Nevertheless, MUnster Halvari et al. (2012)
found that an intervention based on self-determination theory, deliv-
ered by a DH, was more effective than conventional treatment in
reducing gingivitis and plaque scores in university students (mean age
23 years). With respect to the limited number of studies on behav-
ioural interventions directed towards adolescents by dental profes-
sionals, the findings could be compared to those of Jonsson
et al. (2009), who included adult patients with periodontitis and tested
a similar intervention. In that study, the patients receiving the test
intervention showed significantly greater improvements in bleeding
and plaque scores compared to those receiving conventional interven-
tion. The findings from the current study are also in line with those
from a systematic review by Newton and Asimakopoulou (2015)
including studies on adults with periodontitis.

Findings from the current study showed that adolescents in the
test group improved self-reported oral hygiene behaviours during the
6-month trial, while participants in the control group reported no
improvements. Wide et al. (2018) tested an intervention carried out in
PDS, Sweden, based on acceptance and commitment therapy (ACT)
directed towards young adults with caries. The participants were ran-
domized to ACT + standardized information or standardized informa-
tion alone. The standardized information was delivered by a dental
nurse. The ACT intervention included two individual sessions with a
psychologist. At 3-week follow-up, significant positive changes in self-
reported oral hygiene behaviours were shown in favour of the ACT
group (Wide et al., 2018), but with no significant differences between
the study groups after 4.5 months (Werner, 2021). Sixty-one percent
of the participants in the ACT group brushed their teeth at least twice
a day after 4.5 months compared to 78% in the current test group at
6 months. Comparisons between the studies should be done with
caution considering different study designs with partly different
behaviours in focus for the respective intervention. However, the
results reported by Wide et al. (2018) and Werner (2021) rely on
patients' self-reports. In the current study, both clinical and self-
reported data supported the clinical significance of the behavioural
intervention delivered by specially trained DHs.

The person-centred education programme is a “package” and
therefore it is not possible to identify which of the components had
the greatest impact on behavioural change. However, positive effects
on self-reported oral hygiene behaviours have been demonstrated in
several studies performed in school-based settings using goal setting,
planning, and self-monitoring (Sniehotta et al., 2007; Schiiz
et al., 2009; Gholami et al, 2015; Schwarzer et al., 2015; Zhou
et al., 2015), which also were components of the current intervention.
The number of visits (three appointments) could also be a possible
explanation for the effect of the test intervention. Surprisingly, most
adolescents in the control group were offered only one appointment

(baseline) without further follow-up until 6 months. The DHs in the
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control group were encouraged to plan the treatment as “business as
usual”, and the results may thus reflect what adolescents with poor
oral hygiene conditions usually are offered, or even more than usually
offered considering a possible Hawthorn effect of the study. The
number of sessions for educational intervention will be further consid-
ered in a health-economic perspective in future studies.

The study being performed in general dental care and integrated
in the DHs' everyday treatment schedule is unique to and a strength
of the study. Various strategies were implemented to secure study
quality and treatment fidelity, and the findings are based on both clini-
cal and patient-reported measures. The drop-out rate was low (12%)
considering the study design and the number of patients and DHs
involved. Drop-out rates of about 20%-22% were reported in other
studies on health behavioural interventions including adolescents with
a 6-month follow-up (Karlson & Rapoff, 2009; Dziaugyté et al., 2017).
In the current study, however, a higher proportion of adolescents
dropped out in the test group. A systematic review (Crutzen
et al., 2015) on differential attrition in health behaviour change trials
indicated a slightly higher attrition in the test intervention groups in
comparison with control, but found no relationship between attrition
rate and potential moderators, for example, the amount of human
contact in delivery or intensity of the intervention (Crutzen
et al., 2015). Still, in the current study the participation rate in both
groups was high (81% and 95% in the test and control group, respec-
tively). The sensitivity analysis revealed consistent findings with the
PP analysis on the primary clinical outcome (MBI), indicating robust
findings (De Souza et al., 2016) and that the differences between
study groups could be attributed to the test intervention. The general-
izability of the findings is high, considering that the study was con-
ducted at 17 PDS clinics representing areas with different socio-
demographic characteristics within VG, which is one of the largest
regions in Sweden with both urban and rural areas and a total popula-
tion of approximately 1.7 million inhabitants. The fact that a majority
of Swedish adolescents are listed at the PDS and regularly recalled
contributes to the generalizability of the results.

This study adds warranted knowledge on psychological/behav-
ioural interventions directed towards young patients in general dental
care. The study will likely contribute to the implementation of more
effective behavioural interventions directed towards young patients
in general dental care, provided that dental professionals are offered
additional education and training in person-centred communication,
health behavioural theories, and effective BCTs. Future research
needs to address the long-standing effects and cost effectiveness of
such behavioural interventions. Moreover, studies using a qualitative
research approach could contribute to the understanding of how dif-
ferent components of such behavioural intervention programmes

exert their effects and provide suggestions for improvements.

5 | CONCLUSION

A person-centred and theory-based oral health education programme

is more effective than conventional oral health education in improving
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adolescents' oral hygiene behaviour and periodontal infection control

when delivered by DHs in general practice.
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