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Abstract
Background  Perceived self-efficacy has been associated with psychological well-being, health behaviours and 
health outcomes. Little is known about the influence of self-efficacy on oral health outcomes for Aboriginal adults 
in Australia, a population experiencing high levels of oral health conditions. This study examines associations 
between oral health-related self-efficacy and oral health outcomes in a regional Aboriginal Australian population and 
investigates whether the associations persist after adjusting for sociodemographic characteristics and other general 
and oral health-related psychosocial factors.

Methods  Cross-sectional data were obtained from the baseline questionnaire of the Indigenous Oral Heath Literacy 
Project, South Australia. Oral health-related self-efficacy was measured using a six item scale, with total sum scores 
dichotomised into high/low self-efficacy. Oral health outcomes included self-rated oral health and oral health 
impacts, measured using the Oral Health Impact Profile (OHIP-14). Generalized linear models with a log-Poisson link 
function were used to estimate Prevalence Ratios (PR) of poor self-rated oral health according to levels of oral health-
related self-efficacy. Multivariable linear regressions were used to estimate the association between oral health-related 
self-efficacy and OHIP-14 scores. Blocks of confounders were subsequently added into the models, with the final 
model including all factors.

Results  Complete data were available for 252 participants (63%) aged 18 to 82 years (mean age of 37.6 years). Oral 
health-related self-efficacy was associated with poor self-rated oral health, with a 43% (PR = 1.43 (95% CI 1.09, 1.88)) 
greater prevalence of poor self-rated oral health among those with low self-efficacy. Oral health-related self-efficacy 
was associated with OHIP-14 severity scores, with a score over six points higher for those with low self-efficacy 
(B = 6.27 95% CI 2.71, 9.83). Although addition of perceived stress into the models attenuated the relationship, 
associations remained in the final models.

Conclusion  Lower levels of oral health-related self-efficacy were associated with a higher prevalence of poor 
self-rated oral health and greater impacts of oral health among Aboriginal adults in regional South Australia. These 
associations persisted after controlling for sociodemographic and psychosocial confounders, suggesting that 
increasing self-efficacy may provide an opportunity for improving oral health outcomes for Aboriginal adults.
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Background
Oral health is fundamental to overall health and wellbe-
ing. Oral conditions affect quality of life, with physical, 
social and psychological impacts in addition to economic 
consequences for individuals and communities [1]. In 
Australia, disparities in oral health exist, with Aboriginal 
and Torres Strait Islander Australians suffering a greater 
burden of oral disease and impacts of oral health than 
non-Aboriginal Australians [2, 3]. Aboriginal and Tor-
res Strait Islander Australians, hereafter referred to as 
Aboriginal to identify with the traditional owners of the 
lands on which this study was conducted, make up 3% 
of the Australian population [4]. Improving oral health 
outcomes for Aboriginal adults is essential to improv-
ing overall health and wellbeing. Achieving this requires 
a more in-depth understanding of the issues impacting 
on the oral health of Aboriginal adults to enable more 
specific and culturally safe interventions to be devel-
oped. One area warranting further investigation is the 
relationship of psychosocial factors and oral health out-
comes. Psychosocial factors are considered a crucial fac-
tor contributing to poor health and oral health and may 
be critical in understanding the oral health needs of more 
vulnerable populations [5].

A key psychosocial dimension related to health and 
oral health outcomes reported extensively in the litera-
ture is perceived self-efficacy, with an individual’s per-
ceived self-efficacy shown to influence a broad range of 
health-related behaviours [6]. Self-efficacy is a core ele-
ment of Bandura’s Social Cognitive Theory [7], with Ban-
dura defining self-efficacy as the “conviction that one can 
successfully execute the behaviour required to produce 
the outcome” [8]. Self-efficacy is also a key feature of the 
Health Belief Model [9], with self-efficacy acting directly 
and indirectly on health behaviours and therefore health 
outcomes. In terms of general health, self-efficacy has 
been associated with psychological well-being and pre-
dicts self-care and health-related quality of life for people 
with chronic health conditions, included cardiovascular 
disease, diabetes, multiple sclerosis and arthritis [10–
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in South Australia. This paper pertains to cross-sec-
tional analysis of baseline data, collected in October 
and November 2010, for a convenience sample of 400 
Aboriginal adults. Based on previous research with this 
community, recruitment methods included self-nomi-
nation, referral, word of mouth and visits at local com-
munity centres [26]. Eligibility criteria consisted of being 
Aboriginal or Torres Strait Islander, over 18 years of age, 
and living in Port Augusta or nearby communities. Ques-
tionnaires were completed as an interview, self-complete 
or a combination of both, as determined by the partici-
pant. Recruitment and administration of questionnaires 
was managed by project officers with local community 
cultural knowledge. Utilisation of these recruitment 
methods, and the approach to administration of the 
questionnaire, were deemed essential elements to ensure 
cultural acceptability. The project officers were provided 
with a scripted method of introducing and administering 
the questionnaire.

The exposure of interest, oral health-related self-effi-
cacy (OH-SE), was measured using six items adapted 
from a self-efficacy scale developed by Finlayson and 
colleagues [16]. The six items asked participants to rate 
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option of “I don’t know” was added, treated as a miss-
ing response. Internal consistency was high (Cronbach’s 
alpha 0.88). Responses were summed to give a scale score 
ranging from 5 to 25, with high scores reflecting high oral 
health-related fatalism. The psychometric properties of 
the OH-F scale have reported for this community [27].

Analytic methods
All analyses were conducted for a complete case sample. 
Descriptive analyses were performed, including distribu-
tion of participants according to the exposure, confound-
ing factors and outcomes.

Generalized linear models with a log-Poisson link func-
tion and robust standard errors were used to estimate 
Prevalence Ratios (PR) and their 95% confidence inter-
vals (CI) of poor SROH according to levels of OH-SE. 
Adjusted PRs and their respective 95% CIs were assessed 
after blocks of confounders were added into the models. 
The final model included all factors.

Multivariable linear regressions were used to estimate 
the association between OH-SE and OHIP-14 scores, 
using Beta coefficients and their 95% confidence inter-
vals (CI). Blocks of confounders were subsequently added 
into the models, with the final model including all factors.

Sensitivity analysis was conducted to identify if includ-
ing those with the median score in the high or low OH-SE 

group impacted on the results. The sensitivity analysis 
confirmed that patterns of associations remained for 
both approaches. Analyses were carried out using STATA 
15.0.

Results
Complete data were available for 252 participants (63%) 
aged 18 to 82 years and a mean age of 37.6 years (95% CI 
35.7, 39.4). Table 1 shows the sociodemographic charac-
teristics of the sample. More than two thirds were female, 
one quarter had a level of education including a trade, 
TAFE or university, less than one quarter were in paid 
employment and just over 85% owned a government ben-
efits card. The mean OH-SE score (range 6–30) was 20.2 
(95% CI 19.3, 21.1). The mean OH-F score (range 9–25, 
median 23) was 21. 7 (95% CI 21.3, 22.1). Perceived stress 
scores ranged from 0 to 28, with a mean of 14.2 (95% CI 
13.5, 14.9). Perceived Coping ranged from 0 to 24 with 
a mean of 11.9 (95% CI11.3, 12.4). The mean OHIP-14 
severity score was 21.4 (95% CI 19.6, 23.2), and almost 
half the participants (47.2% 95% CI 31.1, 53.4) rated their 
oral health as fair or poor (poor SROH).

Table 2 shows the distribution of high and low efficacy 
according to sociodemographic characteristics. The pro-
portion of participants with low OH-SE did not vary by 
sex. Among those in the oldest age group, 40% had low 

Fig. 1  Direct Acyclic Graph (DAG) for the association between oral health-related self-efficacy and oral health outcomes
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self-efficacy, compared with just over 57% in the 35–49 
year age group. Among those in paid employment there 
were nearly 20% less participants with low OH-SE. One 
third of participants without a benefits card had low 
OH-SE. Table 2 also shows the mean scores for perceived 
stress, perceived coping, and OH-F for those with high 
and low OH-SE. For those with low OH-SE, the mean 
stress score was just over three units higher than those 
with high efficacy. Mean scores for perceived coping and 
OH-F did not vary across high and low efficacy groups. 
The mean OHIP-14 severity score was six units higher 
among those with low efficacy than for those with high 
efficacy.

Table 3 shows the distribution of oral health outcomes 
according to sociodemographic characteristics and by 
levels of OH-SE. The mean OHIP-14 severity score var-
ied by age and sex, with females having a score nearly five 
units higher than males, and participants in the second 
highest age group having a score 12 units higher than 
those in the youngest age group. Those without paid 
employment reported more oral health impacts, with a 
score over five units higher than those in paid employ-
ment. The prevalence of poor SROH was lowest among 
the youngest participants, with 18.5% and 30.4% less 

participants rating their oral health poorly than in the 
25–34 year age group and 35–49 year age groups respec-
tively. Those with low self-efficacy had higher OHIP-14 
severity scores. Among those with low efficacy, 55.5% 
had poor SROH, around 17% relatively more than for 
those with high efficacy.

Oral health-related self-efficacy was associated with 
poor SROH, with over 40% (PR = 1.43 (95% CI 1.09, 1.88) 
greater prevalence of poor SROH among those with low 
OH-SE (Table  4). When sociodemographic characteris-
tics were added into the model, low OH-SE was associ-
ated with 1.49 higher prevalence of poor SROH (PR = 1.49 
(95% CI 1.14, 1.96) than for those with high OH-SE. 
When perceived stress was added into the model, the 
prevalence of poor SROH was 1.40 times higher among 
those with low OH-SE than among those with high 
OH-SE (PR = 1.40 (95% CI 1.06, 1.86). Adding perceived 
coping and OH-F (models 4 and 5 respectively) had little 
reduction on the prevalence ratio for poor SROH.

Oral health-related self-efficacy was associated with 
OHIP-14 severity scores, with a score over 6 units higher 
for those with low OH-SE (B = 6.27 95% CI 2.71, 9.83) 
(Table  5). Addition of demographic characteristics into 
model 1 and socioeconomic factors into model 2 had 
little impact on the association between low OH-SE 

Table 1  Distribution of sample characteristics, confounders and 
outcomes

Percent (95% 
CI) or Mean 
(95% CI)

Age group
18–24 23.8 (18.9, 29.5)

25–34 24.6 (19.7, 30.3)

35–49 29.8 (24.4, 35.7)

50–82 21.8 (17.1, 27.4)

Sex
male 30.6 (25.2, 36.5)

female 69.4 (63.5, 74.8)

Highest level of education
Trade, TAFE or university 24.2 (19.3, 29.9)

none, primary or high school 75.8 (70.1, 80.7)

Employment status
paid employment 23.4 (18.6, 29.1)

unemployed/other 76.6 (70.9, 81.4)

Government benefits card
no 14.3 (10.5, 19.2)

yes 85.7 (80.8, 89.5)

Number of people in the house on previous night
4 or less 55.6 (49.3, 61.6)

5 or more 44.4 (38.4, 50.7)

Perceived stress (Mean, 95% CI) 14.2 (13.5, 14.9

Perceived coping (Mean, 95% CI) 11.9 (11.3, 12.4)

Oral health fatalism (Mean, 95% CI) 21. 7 (21.3, 22.1).

OHIP-14 severity (Mean, 95% CI) 21.4 (19.6, 23.2)

Poor self-rated oral health (prevalence, 95% CI) 47.2 (31.1, 53.4)

Table 2  Oral health-related self-efficacy according to 
sociodemographic characteristics and psychosocial confounders

Oral health self-efficacy
Row % (95% CI) or Mean (95% CI)
High OH-SE Low OH-SE

Sex
male 48.1 (37.1, 59.2) 51.9 (40.8, 57.7)

female 49.7 (42.3, 57.1) 50.3 (42.9, 57.7)

Age
18–24 51.7 (39.1, 64.0) 48.3 (36.0, 60.9)

25–34 45.2 (33.3, 57.7) 54.8 (42.3, 66.7)

35–49 42.7 (32.0, 54.1) 57.3 (45.9, 68.0)

50–82 60.0 (46.6, 72.1) 40.0 (27.9, 53.4)

Highest level of education
trade, TAFE or university 42.6 (30.8, 55.3) 57.4 (44.7, 69.2)

none, primary or high school 51.3 (44.2, 58.4) 48.7 (41.6, 55.8)

Employment status
paid employment 59.3 (46.4, 71.2) 40.7 (28.9, 53.6)

unemployed/other 46.1 (39.2, 53.2) 53.9 (46.8, 60.8)

Government benefits card
no 66.7 (49.9, 80.1) 33.3 (19.9, 50.1)

yes 46.3 (39.7, 53.0) 53.7 (47.0, 60.3)

Number of people in the house
4 or less 55.0 (46.7, 63.1) 45.0 (36.9, 53.3)

5 or more 42.0 (33.2, 51.3) 58.0 (48.7, 66.8)

Perceived stress (Mean, 95%CI) 12.6 (11.7, 13.6) 15.7 (14.7, 16.6)

Perceived coping (Mean, 95%CI) 12.0 (11.2, 12.9) 11.7 (11.0, 12.5)

Oral health-related fatalism 
(Mean, 95%CI)

21.8 (21.2, 22.4) 21.6 (21.0, 22.2)
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and oral health impacts (model 2: B = 6.22 95% CI 2.68, 
9.77). When perceived stress was added in model 3, the 
Beta coefficient reduced from 6.22 to 4.03, an absolute 
attenuation in the OHIP-14 score of 2.24 units (B = 4.03 
95% CI 0.52, 7.53). This corresponds to a 35% decrease in 
the strength of association between low OH-SE and oral 
health impacts. Addition of perceived coping and OH-F 
resulted in no real further reduction.

Discussion
This study assessed associations between OH-SE and 
subjective measures of oral health among a regional 
Aboriginal population in South Australia. Levels of 
OH-SE varied by age and some, but not all, socioeco-
nomic variables. The prevalence of poor SROH was 
greater among those with lower OH-SE. Adjusting for 
confounders attenuated the relationship. Perceived stress 
had the most notable impact on the relationship between 
OH-SE and OHIP-14 scores, however, in the final model 
higher levels of oral health impacts remained for those 
with lower efficacy beliefs.

The association between levels of self-efficacy and oral 
health outcomes is an important finding adding to the 
developing body of literature demonstrating the impor-
tance of psychosocial determinants of oral health for 
Aboriginal Australian populations. This finding is con-
sistent with that among pregnant Aboriginal women 
in South Australia, whereby low self-efficacy persisted 
as a risk indicator for poor self-rated oral health after 

Table 3  Distribution of oral health outcomes according to 
sociodemographic characteristics and levels of self-efficacy

OHIP-14 severity
Mean (95% CI)

Poor SROH
Row % (95% 
CI)

Sex
male 18.1 (14.8, 21.3) 42.9 (32.3, 54.1)

female 22.9 (20.7, 25.0) 49.1 (41.8, 56.5)

Age
18–24 14.6 (11.5, 17.7) 28.3 (18.4, 41.0)

25–34 22.1 (18.9, 25.2) 46.8 (34.7, 59.2)

35–49 27.1 (23.4, 30.9) 58.7 (47.2, 69.3)

50–82 20.3 (16.6, 24.0) 52.7 (39.6, 65.5)

Highest level of education
trade, TAFE or university 20.5 (16.9, 24.1) 52.5 (40.0, 64.6)

none, primary or high school 21.7 (19.6, 23.8) 45.5 (38.6, 52.7)

Employment status
paid employment 17.2 (13.5, 21.0) 52.5 (39.9, 64.9)

unemployed/other 22.7 (20.6, 24.7) 45.6 (38.7, 52.7)

Government benefits card
no 18.8 (13.2, 24.3) 47.2 (31.7, 63.3)

yes 21.9 (19.9, 23.8) 47.2 (40.6, 53.9)

Number of people in the house 
the previous night
4 or less 21.4 (18.9, 23.9) 47.1 (39.0, 55.5)

5 or more 21.4 (18.7, 24.1) 47.3 (38.2, 56.6)

Oral health-related self-efficacy
high 18.2 (15.7, 20.8) 38.7 (30.5, 47.6)

low 24.5 (22.1, 27.0) 55.5 (46.7, 63.9)

Table 4  Unadjusted and adjusted prevalence ratios for poor self-rated oral health
Prevalence ratios for poor self-rated oral health (95% CI)
Unadjusted Model 1 Model 2 Model 3 Model 4 Model 5

Self-efficacy
High Ref Ref Ref Ref Ref Ref

Low 1.43 (1.09, 1.88)* 1.47 (1.13, 1.92)* 1.49 (1.14, 1.96)* 1.40 (1.06, 1.86)* 1.39 (1.05, 1.84)* 1.38 (1.04, 1.84)*
*p < 0.05

Model 1: age and sex

Model 2: Model 1 + socioeconomic factors (level of education, employment status, government concession card and number of people in the household)

Model 3: Model 2 + Perceived Distress

Model 4: Model 3 + Perceived Coping

Model 5: Model 4 + Oral health-related fatalism

Table 5  Unadjusted and adjusted associations for oral health-related self-efficacy with OHIP-14 severity
Beta coefficient (95% CI)
Unadjusted Model 1 Model 2 Model 3 Model 4 Model 5

Self-efficacy
High Ref Ref Ref Ref Ref Ref

Low 6.27 (2.71, 9.83)* 6.56 (3.09, 10.03)* 6.22 (2.68, 9.77)* 4.03 (0.52, 7.53)* 3.73 (0.20, 7.25)* 3.96 (0.45, 7.47)*
*p < 0.05

Model 1: age and sex

Model 2: Model 1 + socioeconomic factors (level of education, employment status, government concession card and number of people in the household)

Model 3: Model 2 + Perceived Distress

Model 4: Model 3 + Perceived Coping

Model 5: Model 4 + Oral health-related fatalism
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controlling for a range of sociodemographic and psycho-
social confounders [20]. The OH-SE items used in both 
studies asked only about a participant’s confidence that 
they would brush their teeth at night when feeling a range 
of emotions and in various psychological states, and 
not about any other health behaviours or health beliefs. 
Despite the focus on tooth brushing, the association with 
oral health outcomes is important to further develop our 
understanding of the role of efficacy beliefs in oral health, 
specifically for the Aboriginal population. Higher levels 
of self-efficacy can increase the likelihood of oral health 
promoting behaviours [37, 38], with some evidence that 
self-efficacy can be improved with focussed interventions 
and support for chronic disease self-management, as well 
as preventive health behaviours [39–42]. Interventions to 
improve self-efficacy may improve oral health outcomes 
for populations at high risk of poor oral health.

For both outcome measures, the addition of perceived 
stress into multivariable models resulted in the most sub-
stantial attenuation in the association with OH-SE. While 
this was modest for the prevalence of poor SROH, the 
reduction in the association with the OHIP-14 severity 
score was 2.24 units, a relative attenuation of 35%. This 
indicates that perceived stress is an important psychoso-
cial factor to consider when investigating determinants of 
oral health for Aboriginal people. Despite this role of per-
ceived stress, OH-SE remained significant in all models, 
indicating that even among more highly stressed indi-
viduals, self-efficacy is likely to be an important factor in 
evaluating oral health outcomes. This is consistent with 
the findings for pregnant Aboriginal women in South 
Australia, with a group of psychosocial factors including 
perceived stress, attenuating the odds of poor SROH by 
17% [20]. This is an area that warrants further study to 
determine the impact that oral health specific self-effi-
cacy has on the relationship between perceived stress, a 
general psychosocial measure, and oral health outcomes. 
If oral health-related self-efficacy has a protective effect 
in modifying the relationship between stress and oral 
health outcomes, interventions that improve an individu-
al’s perceived self-efficacy may conceivably have the most 
impact for those who experience higher levels of stress.

The weaknesses of this study must be acknowledged 
and interpretation of findings assessed in light of the 
small sample size and, in particular, the high proportion 
of study participants excluded from this analysis due to 
missing data. Nearly one third of the original sample 
had missing data for the OH-SE. This was a result of the 
response option of “I never feel like this”, treated as a 
missing response. The original scale from which ours was 
derived did not include this option. It was added in our 
study based on feedback from the expert and Aborigi-
nal advisory groups. The second reason for missing data 
was the OH-F scale, as an option of “I don’t know”, also 

treated as a missing response, also added on the advice 
of the expert and Aboriginal reference groups. Valida-
tion of the OH-SE scale [27] involved assessing sociode-
mographic differences between those with and without 
scale scores. There were differences by age group, but no 
differences were identified for other sociodemographic 
variables. We theorised a number of reasons for the 
high number of participants choosing the option of “I 
feel like this” including literacy levels and social stigma 
around depression and anxiety, with participants opting 
out as a more socially desirable response, particularly in 
the younger age group. The decision was made to pro-
ceed for this study with a complete case sample for all 
analyses to reduce the risk of misinterpreting the results 
of multivariable analyses with different number of par-
ticipants depending on the confounders used in each 
model. Despite the smaller sample size, clear associa-
tions between OH-SE and both measures of oral health 
were identified, suggesting that OH-SE is an impor-
tant factor to investigate further for this community. 
This study involved a convenience sample of Aboriginal 
adults in a regional location, so extrapolation of results 
to the broader Australian population needs to be made 
with caution. Although we hypothesised causal pathways 
between OH-SE and oral health outcomes to drive analy-
sis, this is a cross-sectional study and causation cannot 
be inferred.

Despite these weaknesses, this study has key strengths 
and is an important addition to the sparse literature 
investigating psychosocial factors and oral health out-
comes for Aboriginal people in Australia. The fact that 
400 Aboriginal adults in a regional location completed 
baseline questionnaires involving questions pertain-
ing to psychosocial factors, with a complete data set for 
over 250 participants, is a successful study outcome. This 
indicates the cultural acceptability of the survey instru-
ments and study design. The inclusion of a broad range of 
sociodemographic variables known to be associated with 
general and oral health outcomes for Aboriginal people 
ensured these factors were not explaining the association 
between OH-SE and oral health outcomes.

Conclusion
Lower levels of OH-SE were associated with a higher 
prevalence of SROH and greater impacts of oral health 
among Aboriginal adults in regional South Australia. 
These associations persisted after controlling for sociode-
mographic and general and oral health-specific psycho-
social confounders. Perceived stress resulted in the most 
significant attenuation in the association between OH-SE 
and oral health outcomes. The findings indicate that self-
efficacy beliefs may provide an opportunity for inter-
vention to improve oral health outcomes for Aboriginal 
adults in regional South Australia.
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