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Abstract

Aim: This study investigates the joint role of volitional predictors of oral hygiene
behaviours of flossing and brushing in adults with gingivitis, framed by the Health
Action Process Approach model (HAPA).

Materials and Methods: In a longitudinal online survey, 201 participants aged 18-75,
of which 56.7% were women, completed assessments at baseline(T1), 2 weeks(T2)
and 4 months(T3). Oral hygiene behaviours(OH) (brushing and flossing) and social
cognitive determinants of behaviour in the HAPA: action and maintenance self-
efficacy(ASE & MSE), intention(INT), coping planning(CP) and action control(AC)
were evaluated. Structural equation modelling was used to test a series of three
nested models. In Model 1, action self-efficacy would determine MSE and INT, and
INT would determine OH; in Model 2, INT would determine both CP and AC and
the two OH behaviours; and in Model 3, CP and AC would be sequential mediators
between INT and OH.

Results: Model 3, predicting a mediating process from intention to behaviour via
coping planning and action control, showed the best fit according to the fit indices
and explained more of the variance in dental hygiene. The mediating role of cop-
ing planning and action control between intention and oral hygiene behaviours was
thus confirmed. Importantly, coping planning did not mediate between intention and
oral hygiene behaviours, which means that oral hygiene intention influences action
control through coping planning, and both sequentially mediate this influence on
behaviour.

Conclusions: For individuals who are not yet following the recommendations for spe-
cific oral hygiene behaviours, coping planning and action control represent psycho-

logical mechanisms by which intentions are put into practice.
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1 | INTRODUCTION

Consistent evidence affirms that the main aetiology of periodontal
diseases is the formation and persistence of bacterial biofilms on
dental surfaces.! Collaboration on the part of the patient in the daily
disruption of this biofilm and managing gingivitis are critical factors
in attaining long-term success with periodontal treatment.*® It is
therefore of utmost importance that effective interventions are de-
signed to improve patients' adherence to a type of oral hygiene con-
trol capable of promoting gingival health,*> such as brushing habits
and interproximal control.™® However, it is a well-known fact that
most patients in the long run fail to correctly use means of controlling
interdental biofilm and fail to turn up for control appointments.2

Gingival health is therefore dependent to a large extent on the
individual's oral health behaviour and is not merely a consequence of
a clinical intervention in a consultation context.”® Although profes-
sionals are generally aware of this issue, their actions towards chang-
ing the oral hygiene behaviour of their patients (eg feedback on oral
hygiene, explaining the correct use of a toothbrush and interdental
cleaning) seem to be restricted primarily to a verbal transmission of
information during the consultation.>’ However, oral hygiene be-
haviour change requires not only basic oral health knowledge, but
has also been shown to depend on psychological processes.*>?
Hence, theory-based research is sorely needed in order to deepen
our understanding of the psychological mechanisms involved in be-
haviours that impact on gingival health, with a view to developing
evidence-based interventions.**!° The aim of the present study was
to investigate the joint role of self-regulatory processes in daily oral
hygiene behaviours of adults with gingivitis.

According to the HAPA model, health behaviour is the result of a
motivational phase, where individuals form an intention to act, and a
volitional, post-intentional phase, where the individuals plan to trans-
late their intentions into action and plan how to maintain their be-
havioural changes.!*? The behavioural intentions are characterized
by explicit decisions to act and concentrate on a person's motivation
for a certain goal. Although considered a good predictor of behaviour
change,13 intentions are not sufficient by themselves, with other pro-
cesses being necessary to improve behaviour implementation.*

The HAPA model highlights four constructs involved in be-
havioural enactment: self-efficacy, intention, planning and action
control (Figure 1). Action self-efficacy predicts a wide range of
health behaviours, including those of oral health; when patients
present higher levels of self-efficacy in the use of floss, they also
show higher levels of actual usage.’>¢ While action self-efficacy is
fundamental to the establishment of intention, maintenance self-ef-
ficacy is essential for attaining the self-regulation needed to initi-
ate and maintain the behaviour. There is evidence that maintenance
self-efficacy has a predictor role in planning or in the relationship

between planning and behaviour,”8

meaning that harbouring op-
timistic self-beliefs increases the value of planning the actions. The
same was also found for oral self-care in a study intervention, where
participants with higher levels of self-efficacy reported higher lev-

els of planning at follow-up.'® Planning facilitates the translation of
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intentions into actions, namely through anticipatory strategies to
deal with adversities.'? Such plans to prevent possible lapses, coping
planning, have been shown to be an important psychological deter-
minant in the implementation of behavioural intentions,?® including
in oral hygiene.r” However, planning alone is not always sufficient

for behavioural initiation,*182122

with action control, a self-mon-
itoring of behaviour, being an essential element for putting those
plans into practice.”’ Planning is believed to function as a more distal
volitional predictor, while action control is one that is more proximal
to the behaviour.® It can be understood as a feedback control that
aims to compare one's efforts to one's objectives, seeking to reduce
the differences between them.' In an intervention to stimulate ac-
tion control, through the use of a diary to record floss usage, an in-
crease in dental floss was observed.?! Some studies, not concerning
oral hygiene, have gone farther, finding a relation between coping
planning and action control sequentially mediating between inten-
tion and behaviour.}*?2

Considering the as-yet limited amount of evidence for the co-action
of coping planning and action control in the explanation of oral hygiene
behaviours, we aimed to test the mediating role these constructs play
between intention and oral hygiene behaviour within the HAPA model,
using three measurement points in time, among a sample of adult pa-
tients with gingivitis. The interest in these volitional processes resulted
from most of the patients attending dental appointments being “in-
tenders,” but those intentions often being led astray. The difficulty in
implementing intentions regarding oral hygiene behaviours lead us to
seek a deeper understanding of these post-intentional mechanisms.

According to the HAPA model,'? it was hypothesized that:

1. Action self-efficacy would be a determinant of maintenance
self-efficacy and oral hygiene behavioural intention. Intention
would only indirectly predict oral hygiene behaviours 4 months
later;

2. Intention would be a determinant of maintenance self-efficacy,
action control and coping planning, with the latter also predicted
by maintenance self-efficacy;

3. Coping planning and action control would sequentially mediate
the relation between intentions and oral hygiene behaviours.

2 | STUDY POPULATION AND
METHODOLOGY

2.1 | Participants

A total of 233 individuals participated in the study. There were
several inclusion criteria: participants must have been over
18 years old, with 20 or more teeth (minimum five per quadrant)
and the presence of gingivitis.23 Thirty were not integrated in the
final sample due to the exclusion criteria, assessed by the dental
hygienist: periodontal pockets >3, smokers, those under ortho-
dontic treatment, pregnant or using removable partial dentures.

The final longitudinal sample was composed of 201 individuals
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FIGURE 1 The Health Action Process Approach (HAPA; Schwarzer, 2008). Action self-efficacy (eg the belief in one's own personal ability
to initiate such changes) is a central motivational mechanism. Taking action and maintaining such changes involves important volitional
self-efficacy beliefs, namely the belief in the ability to maintain a recently adopted behaviour and to deal with unexpected obstacles, that

is maintenance self-efficacy. Intentions are also transformed by planning, which involves coping planning—the development of strategies

to be used should barriers or difficulties arise. Action control is also part of the action phase where it helps translate intention into action,
involving awareness of one's standards, self-monitoring to verify whether one's behaviour is meeting what is intended, and effort toward

changing one's behaviour in order to reach the target standards

TABLE 1 Descriptive statistics and correlations of the latent variables

1 2 3 4 5) 6 Mean SD
1. Action self-efficacy - 5.74 0.94
(T1)
2. Intention (T1) 0.42** - 5.95 0.96
3. Coping planning (T2) 0.36** 0.34** - 5.57 1.19
4. Maintenance self- 0.47** 0.33** 0.52** = 5.72 1.00
efficacy (T2)
5. Action control (T2) 0.30** 0.36** 0.51** 0.43* - 5.82 0.98
6. Oral hygiene (T1) 0.23** 0.13 0.21** 0.23** 0.27** = 2.82 0.58
7. Oral hygiene (T3) 0.19** 0.15* 0.18** 0.11 0.29** 0.51** 3.40 0.45
*P< .05
**P<.01.

with gingivitis, as two participants failed to complete the ques-
tionnaire four months later.

We did not calculate the desired power prior to data collection,
but conducted a sensitive power analysis by using the procedures
proposed by Schoemann, Boulton and Short (2017)?* to determine
power for simple and sequential mediation models. Using the ob-
served correlation matrix as input (see Table 1) and setting con-
fidence intervals at 95%, our sample size (N = 201) gives an 88%
chance of detecting a sequential indirect effect and one of at least

95% for finding a simple mediation effect.

2.2 | Study design and procedure

Individuals were recruited via advertisements in local newspapers,

dental clinics and local shops. The study took place in two private

dental clinics and was conducted over a span of four months with
three assessment points.

Participants received an email explaining the study two weeks
priortothefirst dental hygiene appointment, and they were directed
to read and sign a digital informed-consent form and answer an
online questionnaire (Qualtris, Inc, Provo, UT, USA) with measures
for action self-efficacy, intention and dental hygiene behaviour
(T1). Two weeks later (T2), at the end of the first appointment, data
on maintenance self-efficacy, coping planning and action control
were collected. Dental hygiene behaviour was evaluated again four
months later (T3), in the second appointment (details in Figure 2).
The questionnaires were in Portuguese, and the participants had
to answer to all the questions. All the excluded participants had
access to the first dental hygiene consultation, but their data were
not used, and they did not participate in the second appointment.

The appointments attended by the participants—carried out by the
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FIGURE 2 Study flow chart

International Journal of
Dental Hygiene

Assessed for eligibility
N =233

'

Questionnaire: oral health behaviour and psychological
assessment (action self-efficacy, intention) at baseline

2 wkbefore the appointment - T1

!

control

1 - Examination and diagnosis (15 min).

2 - Motivation, discussion about desired outcomes and treatment needs followed by instrumentation
(scaling, polishing) (30 min).

3 - Goals, hygiene strategies, teaching skills (brushing and interproximal control) and scheduling of the
follow-up appointment (15 min).

4 - Psychological assessment questionnaire (maintenance self-efficacy, coping planning, and action

Dental Hygiene consultation — T2

first author, a dental hygienist —were provided free of charge. The
study was approved by the ethics committees of the institutions
involved (Ethics Committee Doc. No. 6/14).

2.3 | Measures

The measures used were adapted to oral health from previous stud-
ies with the HAPA model.}1* All the HAPA variables were evaluated
using a seven-point Likert-type scale, ranging from “totally disagree”
(1) to “totally agree” (7), unless otherwise stated.

To assess action self-efficacy, three items were used. The first item
was “| believe | will be able to brush and clean between my teeth on
a daily basis, even if | have to change my routines.” For the other two
items, this stem was followed by barriers such as “even if it is difficult”
or “even if | need to do some planning” (T1 Cronbach's a =.84).

To measure intention, the question: “For the next two weeks,
what is your intention for brushing your teeth twice a day and
cleaning between your teeth daily?” was followed by three items
used to answer it: ‘I intend to do it from now on”; “From now
on, | intend to do it daily”; and “I intend to do it every day” (T1
Cronbach's a =.93).

To assess maintenance self-efficacy, four items were used.
The first item was “I believe | can keep in the habit of brushing
my teeth and cleaning between my teeth daily even if... I'm lazy”
and for the remaining three items, the stem was followed by bar-
riers such as “l have to start again several times,” “l am concerned
about other aspects of my life,” or “my family (or those who live
with me) do not have these oral hygiene habits” (T2 Cronbach's
a =.86).

4>| Patients not meeting the inclusion criteria n=30

Dental consultation — T3
Missed the 4-month appointment n= 2

!

Analyzed n=201
Excluded from analyses n=0

Coping planning was assessed through three items: “I already
have concrete plans for when | need to be especially careful to brush
and clean between my teeth daily”; “I already have concrete plans
on what to do in difficult situations to brush and clean between my
teeth daily”; and “I already have concrete plans about how | should
act if | stop brushing and cleaning between my teeth daily” (T2,
Cronbach's a = .82).

Action control was measured using three items, each of which
addressed a different component of action control: “l am currently
evaluating my behavior to see if | am brushing and cleaning be-
tween my teeth on a daily basis,” for self-monitoring; “I always
have in mind the intention of brushing and cleaning between my
teeth on a daily basis,” for awareness of standards; and “I strive
to act according to my intentions to brush and clean between my
teeth on a daily basis” for self-regulatory effort (T2, Cronbach's
o =.83).

In order to assess oral hygiene behaviours, one question about
brushing and another about flossing habits were both asked at Time
1 and Time 3: “In the last two weeks/four months how often have
you brushed/flossed your teeth? (1 = never; 2 = less than once a day;
3 = once a day; and 4 = more than once a day).” Individual scores
for brushing and flossing were calculated and a composite score
(a mean) was also computed for both, referred to as oral hygiene
(rp, =14, P = .04; r;; =16, P = .03).

2.4 | Analytic strategy

First, to evaluate the fit of the proposed measurement model to

the factorial structure of the observed variables, a confirmatory
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factor analysis was performed. Six factors were specified —action
self-efficacy, intention, maintenance self-efficacy, coping planning,
action control and oral hygiene (brushing and flossing)—at baseline,
Time 2 and/or Time 3, and they were allowed to freely intercor-
relate with no correlation between measurement error. Statistical
identification of the models was assured by constraining all factors’
variances to 1.00. All parameters were calculated using maximum
likelihood estimation, and confidence intervals for mediating ef-
fects were obtained with bootstrapping procedures with 1000 re-
samples. Each indicator only loaded on its respective factor.

Structural equation modelling (SEM) with AMOS v. 24 was per-
formed on the variance-covariance matrix of the indicators using
the maximum likelihood estimation of the parameters. Confidence
intervals for the mediating parameters were subsequently estimated
using bootstrapping procedures with 1,000 resamples, a nonpara-
metric procedure recommended for mediation analyses since it does
not require normality in the distribution of the sample's indirect
effects.?®

To test the hypotheses of the volitional factors as sequential
mediating mechanisms between behavioural intentions and oral hy-
giene behaviour at Time 3, three nested models were estimated—
that is all variables were included in each model. The first one
specified the motivational variable (action self-efficacy), measured
at Time 1, as a predictor of intention also measured at Time 1 and
of maintenance self-efficacy measured at Time 2. Intention at Time
1 was specified as a predictor of maintenance self-efficacy, coping
planning and of action control at Time 2, as well as of oral hygiene
behaviour at Time 3. In the second model, coping planning and ac-
tion control (both measured at Time 2) were specified as predictors
of oral hygiene at Time 3, and maintenance self-efficacy, measured
at Time 2, was added as a predictor of coping planning. Moreover, to
test the hypothesized sequential mediation, an additional path from
coping planning to action control was specified in Model 3. Past
behaviour (ie baseline oral hygiene) was included in all models as a
direct predictor of oral hygiene at Time 3. All the predictors were
specified as latent variables. Action self-efficacy and past behaviour
were allowed to correlate.

The sequence of estimated models ranged from a more parsi-
monious model, where only intention predicted behaviour (Model
1), to a less parsimonious model, where the volitional predictors
were tested as multiple mediators between intention and behaviour
(Model 2), to the full proposed model, where the two volitional pre-
dictors were specified as sequential mediators between intention
and behaviour (Model 3). Paths not used in Models 1 and 2 were
constrained to 0. Parameters representing the hypothesized paths
were freely estimated. The fit of the different models was assessed
by examining the XZ, Xz/df, comparative fit index (CFl), the Tucker-
Lewis Index (TLI) and the root mean square error of approximation
(RMSEA). A satisfactory model fit is indicated by x2/df (<2), CFl and
TLI (>0.90),% and RMSEA (<0.08).?” The comparison of models also
considered the Akaike Information Criteria (AIC), with lower values

28,29

suggesting a more parsimonious solution, and a chi-square dif-

ference test.%C Significance testing was performed at the o =.05 level.

3 | RESULTS
3.1 | Confirmatory factor analysis

The final measurement model showed a good fit to the data, X2 (149)
= 260.69, y2/df = 1.75, CFl = 0.95, TLI = 0.93, RMSEA = 0.06, 90%
Cl (0.048; 0.073), which indicated that the items measured the pro-
posed six constructs (Figure S1).

3.2 | Descriptive statistics

The final sample was composed of 201 patients, aged 18-75 years
(M = 38.6; SD = 12.49) of which 114 (56.7%) were women. The aver-
age level of education was a university degree (50.2%), and the ma-
jority of the individuals were actively working (78.1%). At baseline,
more than 97% of the participants brushed their teeth at least once
a day and the majority (74.4%) brushed twice or more. Despite the
fact that all admitted to knowing the importance of controlling inter-
proximal area participants reported a low level of control of those
areas at baseline, with 80.8% never or barely ever controlling them.
Means, standard deviations, and correlations for behavioural and
psychological determinants at baseline, two weeks and four months
are presented (Table 1). All correlations were positive and ranged
from 0.11 to 0.52. Only two of them were not significant: oral hy-
giene at baseline and intention and oral hygiene at four months and

maintenance self-efficacy.

3.3 | Measurement model

The final measurement model presented a good fit: X2(149) = 260.69,
P <.001; ¥2/df = 1.75; CFl = 0.95; TLI = 0.93; RMSEA = 0.061, 90% ClI
(0.048; 0.073), indicating that the items measured the six proposed
constructs. All factor loadings were higher than 0.50, except for the

items of flossing in oral hygiene behaviour at Time 1 and Time 3 (0.19).

3.3.1 | Model 1: Intention as a predictor of oral
hygiene behaviour

Model 1 had action self-efficacy as a predictor of maintenance self-
efficacy and intention, and intention as the only predictor of oral
hygiene behaviour at Time 3, besides the level of oral hygiene at
Time 1 (ie past behaviour). The model fit was good: X2(162) =366.78,
P <.001, y%/df = 2.26, CFI = 0.90, TLI = 0.89, RMSEA = 0.08, 90% ClI
(0.068; 0.09), P (RMSEA) < 0.001, AIC = 462.78.

In support of the first hypothesis, action self-efficacy mea-
sured at baseline was positively and significantly associated with
intention also measured at Time 1, g = .40, P < .001, accounting for
16% of the variance in intention, and with maintenance self-effi-
cacy measured at Time 2, = .43, P < .001. Moreover, as stated in

the first hypothesis, intention alone was not significantly related
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FIGURE 3 Model 1 had action self-
efficacy as a predictor of maintenance
self-efficacy and intention, and intention
as the only predictor of oral hygiene
behaviour at Time 3, besides the level of
oral hygiene at Time 1 (ie past behaviour).
All depicted coefficient estimates are
standardized and represent direct effects.
Note. *P < .05; **P < .01; ***P < .001

Action self-
efficacy (T1)

A0*FF s

Model 1

Maintenance
self-efficacy
2 (T2)

Coping
planning
(12)

R? = .56

Dental
hygiene (T3)

Action

Dental
hygiene (T1)

control (T2)

FIGURE 4 In Model 2, the paths
between coping planning and behaviour
and between action control and behaviour
were freely estimated, as was the path
between maintenance self-efficacy and
coping planning. All depicted coefficient
estimates are standardized and represent
direct effects. Paths in bold denote the
added pathways compared to Model 1.
Note. *P < .05; **P < .01; ***P < .001

Action self-
efficacy (T1)

Dental
hygiene (T1)

to oral hygiene at Time 3, g = .04, P = .46. Only the baseline be-
haviour significantly predicted oral hygiene level at Time 3, g =
.74, P = .03, accounting for 56% of the variance in the behaviour

(Figure 3).

3.3.2 | Model 2: Coping planning and action
control as mediators of the relationship between
intention and oral hygiene behaviour

In Model 2, the paths between coping planning and behaviour and
between action control and behaviour were freely estimated, as was
the path between maintenance self-efficacy and coping planning.
The fit of the model proved to be good: X2(159) =314.77, P < .001,
¥2/df = 1.98, CFl = 0.93, TLI = 0.91, RMSEA = 0.07, 90% Cl (0.058;
0.081), P (RMSEA) < 0.001, AIC = 416.77. Intention was a significant
predictor of both coping planning, g = 0.15, P = .04, and of action
control, g =0.37, P < .001, and coping planning was also significantly
predicted by maintenance self-efficacy, g = .55, P <.001. The second
hypothesis was fully confirmed. However, coping planning failed to

directly predict oral hygiene at Time 3, g = -.04, P = .53, but action

- azeee

- .39%*

Model 2

Maintenance
self-efficacy
(T2)

Coping
planning
23 ‘ (T2)

R%=.15 i3

Dental
hygiene (T3)

.01

are

Action
control (T2)

e

control proved to be a significant predictor of this behaviour, g = .16,
P = .01 (Figure 4), which is a precondition for the sequential media-
tion tested in Model 3.

3.3.3 | Model 3: Coping planning and action control
as sequential mediators of the relationship between
intention and oral hygiene behaviour

In Model 3, the path from coping planning to action control to be-
haviour was freely estimated. This model presented a good fit to
the data: ¥%(158) = 275.49, P < .001, y%/df = 1.74, CFl = 0.94, TLI
= 0.93, RMSEA = 0.06, 90% CI (0.049; 0.072), P (RMSEA) =.017,
AIC = 379.49. Intention remained a predictor of coping planning, g
= .14, P = .05, and of action control, g = .20, P = .007. Coping plan-
ning also predicted action control, g = .51, P < .001, while action
control directly predicted oral hygiene at Time 3, g = .20, P = .015,
and, together with intention, accounted for 31% of the variance in
oral hygiene. Overall, when considering the effect of oral hygiene
behaviour at baseline, the model was able to explain 56% of the total

variance in the oral hygiene behaviour (Figure 5).
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FIGURE 5 Model 3, with coping
planning and action control as sequential
mediators between intention and

oral hygiene behaviours. All depicted
coefficient estimates are standardized and
represent direct effects. Indirect effects
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Action self-
efficacy (T1)

3944

74

Dental
hygiene (T1)

TABLE 2 Unstandardized indirect effects of model 3,
representing the mediating processes from intention at Time 1
to oral hygiene behaviour at Time 3 through coping planning and
action control

Estimated indirect effect  95% CI

Simple mediations

Bl - CP - AC 0.14 0.067-0.26

Bl - CP - OHB 0.01 -0.009-0.025

Bl - AC — OHB 0.03 0.005-0.076

CP - AC = OHB 0.06 0.01-0.15
Sequential mediation

Bl- CP—>AC— 0.03 0.000-0.071

OHB

Abbreviations: Bl, behavioural intention; CP, coping planning; AC, action
control; OHB, oral hygiene behaviour.

Table 2 breaks down the indirect effects estimated in Model 3.
As proposed, the sequential mediation was reliable, with the impact
of intention at Time 1 on oral hygiene at Time 3 passing in a chain
through coping planning and action control. This chain indicates a
set of simple mediations that are also significant: coping planning
mediates between intention and action control, while action control
mediates between coping planning and oral hygiene as well as be-
tween intention and oral hygiene behaviour. However, coping plan-
ning did not mediate between intention and oral hygiene behaviour,
which means that the effect of intention on this behaviour was ex-
erted through action control.

Model 3 showed the lowest AIC, which is indicative of a better
fit. Moreover, when contrasting the third model with the first one,
there was a significant increase in the model fit, Ax2 (4) = 83.29, P
< .001; the same occurred when comparing Model 3 with Model 2,
sz (1) = 37.28, P < .001, and the latter showed a better fit compared
to Model 1, AXZ (3) = 46.01, P < .001. Thus, Model 3, where the se-
quential mediation was considered, was the best among the tested

models.

Action
control (T2)

07 R?2=56

are presented in Table 2. Paths in bold
represent the added pathways compared
to Model 2. Note. *P < .05; **P < .01; ***P

<.001

Dental
hygiene (T3)

20°°

4 |

DISCUSSION

This study investigated the psychological mechanisms underlying
the oral hygiene behaviours of brushing and flossing. Specifically, we
aimed to test the sequential mediating role of coping planning and
action control between intention and oral hygiene behaviour within
the HAPA model, among a sample of adults with gingivitis.

As predicted, our findings revealed that intentions are not syn-
onymous with change; they need the support of self-regulatory
processes—such as self-efficacy, planning and action control—to
have an effect on the behaviours. Hypothesis 1 was thereby cor-
roborated; intention alone was not sufficient to predict oral hygiene
behaviours, as reported in other studies.'®3! However, also as pre-
dicted, intention proved to be a predictor of coping planning and
action control. Intentions impel people to exert control over their
behaviour by mobilizing planning and executing actions, which cor-
roborates hypothesis 2.

In this study, when the volitional processes of coping planning
and action control were studied sequentially, they proved to be me-
diators between intention and oral hygiene, with intention acting
on the planning of how to handle and overcome obstacles, which in
turn had an effect on oral hygiene behaviours through awareness
of standards, self-monitoring and effort (ie sequential mediation)—
thereby corroborating hypothesis 3. This sequential mediation
shows that even when patients make good plans and anticipate
difficulties, this in itself is not enough to guarantee the behaviour.

Both planning and action control have been shown to have an ef-
fect on altering and maintaining self-care in oral hygiene, improving
the efficacy of these behaviours.'® However, the sequential relation-
ship between these constructs has, to the best of our knowledge,
never been explored before in the domain of oral hygiene, despite
the mediation through planning and action control having already
been investigated and found for other behaviours. For example,

Sniehotta et al'”

demonstrated the mediating role of action control
between action planning and physical exercise, and later Godinho

et al,."* concerned with fruit and vegetable consumption, showed
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that coping planning should be followed by strategies of action con-
trol in order to affect behaviour through this sequential mediation.
This mediation was also found in another study, where coping plan-
ning and action control sequentially mediated the effect of an inter-
vention for hand washing.??

Similarly to the studies mentioned, and despite the measurement
points in time being different, the results found in the present study
suggest the validity of what was hypothesized, with coping planning
being a more distal predictor of action and action control being a
more proximal predictor of such change in oral hygiene habits. The
need to consolidate the planned changes through more constant
monitoring therefore appears to be important for achieving thera-
peutic results.

This study has some limitations, such as that coping plan-
ning was evaluated at the same time as action control. Not doing
so would have entailed four measurement points in time, a de-
sign that would have been very demanding to apply in practice.
However, we have followed the recommendation of having dif-
ferent measurement points in time between the independent and
the dependent variables.®? Another limitation is the use of a con-
venience sample, which might therefore not be indicative of the
whole target population. Since participation was voluntary and in-
volved only individuals with gingivitis, participants may have been
particularly motivated for the treatment, thus introducing some
bias. Given the large body of related research supporting the ur-
gent need to find effective strategies to control gingival diseases,
which afflict a significant percentage of individuals,®® future re-
search would benefit from exploring other mediators, finding
additional self-regulatory contributors that could improve oral hy-
giene behaviours (eg action planning, social norms).

The present study adds support to a general consensus that
has been reached regarding the importance of behaviour man-
agement in the prevention and control of periodontal diseases.®
However, despite this consensus, periodontal treatments continue
to focus on treating the sequelae of acute episodes, rather than
on chronic disease management strategies, where behavioural
change and maintenance are fundamental piIIars.9 Meta analyses

5734 a5 well as other studies,’ are clear in

and systematic reviews,
stating that we continue to treat patients as if they were infor-
mation containers and not actors capable of understanding and
managing their behaviours.

It is of fundamental importance that professionals come to un-
derstand and manage their clinical interventions through a more
relational, psychological and communicational perspective, with
increased understanding of how behavioural relationships help to
reveal possible individual solutions. Understanding the behaviour
of patients is an integral part of the therapeutic process, and this
must be brought into focus in order to be more effective in con-
trolling periodontal diseases. This helping relationship, providing pa-
tients with not only motivational but also self-regulatory strategies,
will not only make them more active agents in their own process of
change, but will also enable them to achieve and maintain their de-

sired therapeutic outcomes.
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5 | CLINICAL RELEVANCE

This theory-based study provides additional evidence on the psy-
chological mechanisms of oral hygiene behaviours. Behaviour
change strategies based on these mechanisms can help individuals

be more active in self-regulation, improving their periodontal health.

5.1 | Scientific rationale for the study

Evidence supports the understanding that oral hygiene behaviours
require self-regulatory effort. Psychological factors have proven to be
important determinants for these behaviours, but there is a need to
understand the specific mechanisms that enable an intention to per-

form oral hygiene behaviours more regularly to be put into practice.

5.2 | Principal findings

The sequential mediating role of coping planning and action control

between intention and oral hygiene behaviours was confirmed.

5.3 | Practical implications

Behavioural change interventions aiming to improve gingival health
should seek to foster self-regulation processes such as coping plan-
ning (anticipation of obstacles and ways to overcome them) and ac-

tion control (awareness of standards, self-monitoring and effort).
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