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Abstract
Objectives: This study aimed to estimate the effects of positive personality traits 
(PTs) in income and self-rated dental and general health (SRDH and SRGH) associa-
tions in a large South Australian sample.
Methods: Cross-sectional analyses were conducted using self-reported data collected 
from 3578 adults (2015–2016). Multivariable regression models assessed the main 
effects and interactions of the Ten-Item Personality Inventory (TIPI) and income with 
SRDH and SRGH. Prevalence ratios (PR) of poor health ratings were estimated using 
Poisson regression.
Results: Among all respondents, high-income individuals with stronger Conscien
tiousness scores had the lowest prevalence of poor SRGH (0.8%), while those with 
stronger Extraversion (2.9%) and Agreeableness scores (3.4%) had the lowest preva-
lence of poor SRDH. Poor SRGH was related to weak Conscientiousness (PR = 6.9, 
95% CI [2.3–20.8]) and Emotional Stability scores (PR = 6.0, 95% CI [2.0–18.3]), while 
poor SRDH was associated with weak Extraversion (PR  =  2.3, 95% CI [1.2–4.5]), 
Agreeableness (PR = 1.8, 95% CI [1.0–3.2]) and Conscientiousness scores (PR = 2.1, 
95% CI [1.1–4.0]). Among low-income people, poor health ratings were less preva-
lent in those with stronger positive PTs scores versus weaker scores. Among low-
income respondents, poor SRGH was lower in individuals with stronger versus weaker 
Conscientiousness scores (10.9% vs 16.2%), and poor SRDH showed lower prevalence 
in participants with stronger versus weaker Agreeableness scores (18.1% vs 22.6%).
Conclusion: Findings showed the association between PTs and the prevalence of 
poor SRDH and SRGH. Stronger positive PTs modified the self-rated health inequali-
ties associated with low income in a representative sample of the South Australian 
population.
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1  |  INTRODUC TION

Income-related social gradients in self-rated dental and gen-
eral health (SRDH and SRGH respectively) have been reported, 

associating lower socioeconomic status (SES) with a higher prev-
alence of poorer oral and general health (OH and GH).1 However, 
one critical question remains: Why can some people avoid poor 
health despite facing severe stressors of SES adversity? Studies 
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have shown that not everyone from low SES necessarily has poor 
health.2,3 According to the biopsychosocial model, the interaction 
between chronic stressors (e.g. low SES) with psychosocial fac-
tors could cause stress-related biological responses (e.g. inflam-
matory and hormonal responses) that adversely affect health.4 
Psychosocial factors could enhance the ability to cope effectively 
with stress.5 Individuals with effective coping strategies can better 
cope with the chronic stress of low-SES situations because of their 
personality traits (PTs).6 Therefore, stress coping management 
might be a valuable psychological resource for low-SES people with 
limited resources.7 Psychological factors could buffer the adverse 
effects of low SES in health.2

Researchers have used the Big Five theory to explain why people 
behave the way they do by relating PTs in shaping their behaviours. 
Based on the Big Five theory, the five dimensions of personality 
are Extraversion, Agreeableness, Conscientiousness, Openness to 
experience and Emotional Stability (opposite to Neuroticism).8 The 
association between PTs and self-rated health (SRH) has been re-
ported,9 which links poor SRH with high Neuroticism (low Emotional 
Stability, the tendency to have negative emotions, anxiety and 
stress).9 Conscientiousness (being organized and self-disciplined) 
and Extraversion (being energetic and social) are positively asso-
ciated with SRH.9 Evidence for Agreeableness (trust, altruism and 
being cooperative) and Openness (curiousness and unconventional-
ity) is mixed (positive, negative and no effects).9

An individual's oral health (OH) is associated with their general 
health (GH).10 Also, OH and GH  have common risk factors,10 and 
both are affected by PTs in similar ways (health-related behaviours 
and how individuals interpret and react to symptoms).11,12 One of the 
most common measures for assessing OH and GH status is single-
item global self-ratings.13 They allow individuals to integrate their in-
terpretation of the different health dimensions.13 These non-clinical 
measures have been effective in predicting mortality and morbidity, 
as clinical trials' endpoints and high-risk groups' screening,13 and com-
paring OH and GH perceptions.14 According to Wilson and Cleary's 
model of health-related quality of life (HRQOL),15 these measures are 
conceptually considered as GH perceptions.14 Their model proposes 
a link between an individual's characteristics (such as personality) and 
health and quality of life.15 This model explains the relationship be-
tween ‘patient-specific factors’ like personality, and GH perceptions 
(SRDH and SRGH measures).15 However, there is a lack of large-scale 
cross-sectional studies for assessing the modifying effect of PTs in 
the SES gradients in health outcomes and their interactions with 
income in health. Effect modification occurs when the exposure's 
effect differs across the other exposure's strata. Interaction is the 
combined effect of both exposures on the outcome.16

Thus, this research aimed to estimate the modifying effect of 
the PTs in the association of income and SRDH and SRGH using a 
representative South Australian population sample. The hypotheses 
were: 1—low income and low scores for each PT would be associated 
with the highest prevalence of each poor health outcome measure 
(SRDH and SRGH); 2—interactions between income and low scores 
for PTs would be observed; and 3—in low-income individuals, those 

with high scores for each PT would have lower prevalence of each 
poor health outcome measure (SRDH and SRGH) than those with 
low scores for a PT.

2  |  METHODS

The sample was drawn from the baseline data of the Dental Care 
and Oral Health Study (DCOHS). DCOHS is a comprehensive cohort 
study. In 2015, a random sample of 12 245 adults aged 18 years and 
older drawn from the South Australian Electoral Roll were invited 
by mail to participate in the study voluntarily and confidentially. The 
questionnaires with three reminder followups were sent to them. 
The University of Adelaide Human Research Ethics Committee ap-
proved the research (H-288-2011). The data were weighted using 
the estimates of the South Australian population's age and sex dis-
tribution from the Australian Bureau of Statistics.17,18

The outcome variables were SRDH and SRGH, measured using 
the single-item global ratings on 5-point Likert scales, comprising the 
questions ‘How would you rate your general health?’ and ‘How would 
you rate your dental health?’. These valid measures provide a subjec-
tive perception of OH and GH.19,20 Based on previous studies,21,22 
the responses were dichotomised as: (i) good, very good or excellent 
(reference category) and (ii) poor to very poor SRDH and SRGH.

The main explanatory variable was total household income be-
fore tax (in Australian Dollars), collected in 10 categories of $20 000 
(from <$20 000 to >$180 000). To have an estimated even distri-
bution, we coded income into three approximately equal-sized 
categories (approximate tertiles) using a distributional approach (0-
$40 000, $40 001–$100 000 and more than $100 000). By using this 
approach, the low-income level can be compared with medium and 
high-income levels, regardless of the actual level of income (thresh-
olds). Also, the actual income level could lose its meaning over time 
(e.g. because of economic factors such as inflation). However, by 
using tertiles the interpretation remains the same. Additionally, the 
distribution approach can be used to evaluate the income gradient in 
health, allowing the assessment of potential ‘dose–response’ effects.

The effect modifiers were the Big Five PTs as the psychosocial 
factors assessed by the Ten-Item Personality Inventory (TIPI). TIPI is 
a brief self-reported test, which Gosling23 designed to evaluate the 
Big Five PTs using two options for each trait. In each dimension, one 
item is reversed. Each item was reported on a 7-point Likert scale 
(1 = Disagree Strongly to 7 = Agree Strongly). The responses to the 
five reversed items were coded reversely to match the standard 
items. The average of related standard and reverse-coded items was 
used for each dimension's score (a higher score represented a greater 
propensity to exhibit that trait). Each TIPI scale (ranging from 1 to 7) 
was dichotomised based on the conceptual approach (splitting the 
scale based on a score equivalent to being ‘agree’ or higher) as lower 
TIPI (<5 reflecting disagree) and higher TIPI (5–7 reflecting agree).24

The other explanatory variables (conceptually related covari-
ates) were added to the models to cover the different dimensions 
of socio-demographic characteristics (age, sex, the main language 
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spoken at home and birthplace) and health behaviours (dental in-
surance, smoking status, daily tooth brushing and last dental visit). 
Details of all explanatory variables are presented in Table S1.

Unadjusted associations of SRDH and SRGH were assessed by 
the explanatory variables and effect modifiers, followed by evalua-
tion of associations with PTs (using TIPI) stratified by income catego-
ries. Multivariable Poisson regression models assessed the adjusted 
associations between SRDH and SRGH with TIPI and income catego-
ries. Initially, the associations between income and each TIPI dimen-
sion with SRDH and later SRGH (model 1) were examined, along with 
the main effect and interaction of income and each TIPI dimension. 
Then, conceptually related covariates (socio-demographic charac-
teristics and health behaviours) were added in successive blocks. 
Model 2 was adjusted for sex and age; Model 3 was adjusted for sex, 
age, the main language spoken at home and birthplace; Model 4 was 
adjusted for all covariates. All four models of each outcome fit the 
data, based on Pearson chi-square (Value/df >0.05).

The Poisson regression models with robust error variance (to 
correct for overdispersion) allowed us to calculate Exponential Beta 
to show the prevalence ratio (PR). PR is an accurate measure to esti-
mate effect size for cross-sectional studies.25

Respondents who answered all TIPI, SRGH, SRDH and income 
questions (complete cases, n  =  3798) were used for the analyses. 
Other variables' missing cases (n  =  220) were excluded from the 
Poisson regression, giving us the final sample size of n = 3578 for the 
models. We compared the final sample with respondents with miss-
ing responses to determine whether the final sample differed from 
excluded cases (response bias). Also, another comparison using the 
census data was performed to assess the representativeness of the 
final sample. The large sample size available for analysis provided ad-
equate statistical power despite some reduction in sample size due 
to missing data. The sample size calculations for DCOHS were based 
on OH outcomes estimates from the National Survey of Adult Oral 
Health (NSAOH) in Australia and a power of 80% (significance level 
α = 0.05).17 Also, for the final sample, power was calculated using 
SPSS and G*Power 3.1.9.7 (significance level α = 0.05). All analyses 
were performed in SPSS 28.

3  |  RESULTS

A total of 4494 responses were received. The response rate was 
calculated at 44.8% after omitting the out-of-scope sample cases 
(non-contacts due to change of residential address). Table 1 details 
the descriptive statistics of SRDH and SRGH by the study sample 
characteristics of the 3578 individuals 18–86 years old in DCOHS, 
and 95% CIs were used to assess unadjusted associations. The 
prevalence of poor SRDH and SRGH was 11.3% and 5.4%, respec-
tively. The participants with the lowest prevalence of poor SRDH 
and SRGH were from the 18–45 years age group, were non-smokers, 
brushed their teeth twice or more daily and had dental insurance.

Table 2 shows that respondents with greater PT scores had lower 
rates of poor SRDH and SRGH. A significant gradient across income 

groups was observed, and high-income (>$100 000) respondents 
had the lowest prevalence of poor SRDH and SRGH.

The comparison of the study sample with excluded cases 
(Table  S2) showed similar compositions with minor differences 
in health behaviours (last dental visit, dental insurance and tooth 
brushing) and age groups of 18–45 and over >60 years old. However, 
these small differences were statistically significant for age groups, 
and dental insurance.

The comparison of the final sample with the population data 
(Table S3) indicated that the final sample was broadly representative 
of the South Australian population. However, there were higher per-
centages born in other countries, over 60 years old and low income 
in census data.

For parsimony, only model 4 (the fully adjusted model) is pre-
sented in detail, while all other models were generally consistent and 
are included as Tables S4-S9. Also, for the final sample, a power of 
1.00 was observed for all models. Middle and low-income were sig-
nificantly associated with poor SRDH (Table 3). Weak Agreeableness 
(PR  =  1.8), Extraversion (PR  =  2.3) and Conscientiousness scores 
(PR = 2.1) were significantly associated with poor SRDH, and these 
traits' higher PRs showed their greater effect for SRDH. The inter-
action effect of weaker Extraversion at low-income had a lower PR 
(PR  =  0.4), indicating a relatively greater effect for Extraversion 
at high-income (reflecting the lower prevalence of poorer SRDH 
for high-income respondents with stronger Extraversion scores) 
(Table  3 and Figure  1A). The lower PR (PR  =  0.6) for the interac-
tion effect of weak Agreeableness with middle income revealed a 
relatively greater impact of Agreeableness at high-income, repre-
senting the lower rates of poor SRDH among those with stronger 
Agreeableness scores and high-income.

Low income was also significantly associated with poor SRGH 
(all PTs) (Table 3). In contrast, middle income was only significantly 
associated with poor SRGH for Conscientiousness (PR = 3.3). There 
was a higher prevalence of poor SRGH among those with weak 
Conscientiousness and Emotional Stability scores, and the higher 
PR of these traits indicated their greater associations (effects) 
with SRGH. The lower PR (PR = 0.2) for the interaction of weaker 
Conscientiousness at low-income indicated a relatively greater ef-
fect for Conscientiousness at high-income, reflecting the lower 
prevalence of poorer SRGH for high-income individuals with stron-
ger Conscientiousness scores.

Also, in low-income respondents, lower prevalence of SRDH was 
observed in those with strong Agreeableness (18.1%) and Emotional 
Stability (13.6%) than those with weak scores (22.6% and 25.0%, re-
spectively) (Figure 1B and 1C). Among low-income respondents, those 
with strong Conscientiousness (10.9%) had a lower prevalence of poor 
SRGH than those with weak scores (16.2%) (Figure 1D). Low-income 
respondents had a greater absolute difference in the prevalence of 
poor SRDH between those with weak and strong Emotional Stability 
(11.4% vs 1.0%) and Agreeableness (4.5% vs 3.8%) scores than high-
income respondents. There was a smaller difference in the prevalence 
of poor SRGH between those with weak and strong Conscientiousness 
scores than high-income respondents (5.3% vs 4.4%) (Figure 1D).
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4  |  DISCUSSION

Weak Conscientiousness and Emotional Stability scores were 
associated with poor SRGH. Except for Emotional Stability and 
Openness, poor SRDH was more prevalent in those with weaker 
scores for PTs (all models). Low income was consistently associ-
ated with poorer SRGH and SRDH in all models. Interactions be-
tween low-income and weak Conscientiousness scores with SRGH 
(all models) were observed. There were significant interactions of 
low-income and weak Extraversion scores (all models), and middle-
income and weak Agreeableness scores (in fully adjusted model) 
with SRDH.

Congruent with previous findings,26 Extraversion and 
Agreeableness had similar associations (effects) with poor SRDH. 

The strongest associations (effects) were found between low 
Conscientiousness and Emotional Stability with poor SRGH, consis-
tent with previous research showing that individuals with high lev-
els of irresponsibility and emotional instability report poorer GH.27 
Also, poor SRDH was more prevalent than poor SRGH in our pop-
ulation sample. Although OH and GH are closely linked,10 they are 
often approached differently (i.e. separate education and treatment 
for dental problems from the rest of the body), as well as having 
different related health services (e.g. separate insurance cover; only 
GH is universally covered in Australia).28

The combined effects (interaction effects) of strong PTs and 
high income were associated with the lowest prevalence of poor 
SRDH and SRGH (among high-income respondents with strong 
PTs). However, the modifying effects of strong Emotional Stability 

Distributionsa SRDH poor to very poor SRGH poor to very poor

N (%) N (%) 95% CI N (%) 95% CI

Total sample (n = 3578) 406 (11.3) 10.3–12.5 194 (5.4) 4.7–6.2

Health behaviour variables

Last dental visit

Less than a year 
ago

2226 (62.2) 186 (8.4) 7.2–9.6 96 (4.3) 3.5–5.3

More than a year 
ago

1352 (37.8) 220 (16.3) 13.9–18.3 98 (7.2) 5.9–8.8

Dental insurance

Insured 2478 (69.3) 193 (7.8) 6.7–8.9 93 (3.8) 3.0–4.6

Uninsured 1100 (30.7) 213 (19.4) 16.8–22.1 101 (9.2) 7.5–11.2

Cigarette smoking

Non-smoker 1942 (54.4) 148 (7.6) 6.4–8.9 73 (3.8) 2.9–4.7

Former smoker 1233 (34.4) 146 (11.8) 10.0–13.9 88 (7.2) 5.7–8.8

Current smoker 403 (11.3) 112 (27.8) 22.9–33.4 33 (8.2) 5.6–11.5

Tooth brushing

Twice a day or 
more

1964 (54.9) 138 (7.0) 5.9–8.3 74 (3.8) 3.0–4.7

Less than twice 
a day

1614 (45.1) 268 (16.6) 14.7–18.7 120 (7.4) 6.2–8.9

Socio-demographic characteristics

Birthplace

Australia 2823 (78.9) 299 (10.6) 9.4–11.9 129 (4.6) 3.8–05.4

Other 755 (21.1) 107 (14.2) 11.6–17.1 65 (8.6) 6.7–11.0

Main language spoken at home

English 3427 (95.8) 381 (11.1) 10.0–12.3 176 (5.1) 4.4–6.0

Other 151 (4.2) 25 (16.6) 10.7–24.4 18 (11.9) 7.1–18.8

Sex

Male 1598 (44.4) 219 (13.8) 11.9–15.6 110 (6.9) 5.7–8.3

Female 1989 (55.6) 187 (9.4) 8.1–10.9 84 (4.2) 3.4–5.2

Age groups (mean = 52.7)

18–45 years 1151 (32.3) 94 (8.1) 6.6–10.0 33 (2.9) 2.0–4.0

46–60 years 1159 (32.4) 145 (12.5) 10.6–14.7 60 (5.2) 3.9–6.7

61 years and older 1264 (35.3) 167 (13.2) 11.3–15.4 101 (8.0) 6.5–9.7

aThe final sample size used for the analysis, including all variables with non-missing data.

TA B L E  1  Self-rated dental and general 
health by study characteristics
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and Agreeableness scores in the association between low income 
and poor SRDH suggest potentially greater health benefits in terms 
of the size of absolute differences in prevalence of stronger scores 
of these traits for low-income respondents than for high-income re-
spondents. Also, strong Conscientiousness scores modified the as-
sociation between low income and poor SRGH, showing that strong 
Conscientiousness conferred greater health benefits in the size of 
differences in prevalence to low-income group than high-income 
group. The findings suggest greater opportunities for low-income 
people to improve their OH and GH through interventions that 
target these traits. Similarly, previous studies have underlined the 
importance of PTs as protective psychosocial factors for low-SES 
groups.6,29-31 Social adversity affects the health of those with PTs 
related to poorer health outcomes more than others.29 Personality 
significantly affects healthy behaviours (healthy eating) in low-SES 
groups.30 Also, coping flexibility could be a moderator of the SES-
HRQOL relationship,6 which is a crucial resource for low-SES peo-
ple in adaptability to a stressful life. Besides, psychosocial factors 
can buffer the unfavourable effect of low SES in health disparities.6 
Consistent with our findings, Conscientiousness has been sug-
gested as a beneficial health factor for low-SES groups.31

Although many covariates were included in the models, there will 
be many relevant factors that were not measured. Also, this study 

used PTs as the explanatory variables rather than clinical case defini-
tions. By dichotomising individuals, we were able to determine where 
they fell on the personality spectrum (expressing the trait at a high or 
low level), that is shift the focus from the homogeneity of PTs (as vari-
ables) to individual differences (as participants).32 Thus, we were able 
to compare how the association between the exposure (income) and 
outcomes (poor SRDH and SRGH) differed across the different effect 
modifier categories (greater versus lower PTs).16 The advantages of 
categorizing the exposure (assessing effects of each exposure level 
separately without limitation) outweigh the potential disadvantages 
(reduced statistical power, loss of some information and requiring ad-
ditional terms in the model).33 The risk of such errors is negligible 
when a large sample size is analysed (such as the present study). Also, 
VanderWeele et al.34 argued that dichotomisation has the advantage 
of avoiding model misspecification in interaction analyses.

Given that tackling SES-health inequalities through broader 
SES-targeted interventions and anti-poverty social policies could 
be challenging, better health outcomes for low-SES individuals 
can be achievable by strengthening psychosocial factors related 
to better health. This empowerment approach could include 
personality interventions (by targeting PTs linked with risky 
behaviours)35 and community-based interventions using pos-
itive psychology among poor individuals,36 and mental health 

Distributionsa SRDH poor to very poor SRGH poor to very poor

N (%) N (%) 95% CI N (%) 95% CI

Total sample 
(n = 3578)

406 (11.3) 10.3–12.5 194 (5.4) 4.7–6.2

TIPI dimensions

Extraversion

Higher 1278 (64.3) 113 (8.8) 7.3–10.6 37 (2.9) 2.0–3.9

Lower 2300 (35.7) 293 (12.7) 11.3–14.3 157 (6.8) 5.8–8.0

Openness

Higher 2077 (58.0) 207 (10.0) 8.7–11.4 76 (3.7) 2.9–4.6

Lower 1501 (42.0) 199 (13.3) 11.5–15.2 118 (7.9) 6.5–9.4

Agreeableness

Higher 2300 (64.3) 246 (10.7) 9.4–12.1 115 (5.0) 4.1–6.0

Lower 1278 (35.7) 160 (12.5) 10.4–14.3 79 (6.2) 4.9–7.7

Conscientiousness

Higher 2897 (81.0) 283 (9.8) 8.7–11.0 126 (4.3) 3.6–5.2

Lower 681 (19.0) 123 (18.1) 15.1–21.6 68 (10.0) 7.8–12.7

Emotional stability

Higher 2010 (56.2) 179 (8.9) 7.6–10.3 59 (2.9) 2.3–3.9

Lower 1568 (43.8) 227 (14.5) 12.6–16.5 135 (8.6) 7.2–10.2

Income groups

High (>$100 000) 1066 (29.8) 52 (4.9) 3.6–6.3 15 (1.4) 0.8–2.3

Middle ($40 001–
$100 000)

1483 (41.4) 153 (10.3) 8.8–12.1 54 (3.6) 2.7–4.7

Low (≤$40 000) 1029 (28.8) 201 (19.5) 16.9–22.4 125 (12.1) 10.1–14.5

Abbreviation: TIPI, The Ten-Item Personality Inventory.
aThe final sample size used for the analysis, including all variables with non-missing data.

TA B L E  2  Self-rated dental and general 
health by personality dimensions and 
income
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TA B L E  3  Prevalence ratios from the fully adjusted modela (Model 4) of SRDH and SRGH

Extraversion Openness Agreeableness Conscientiousness Emotional stability

PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)

TIPI dimension (ref. Category: Greater trait score)

SRDH 2.3 (1.2–4.5) 1.2NS (0.7–2.3) 1.8 (1.0–3.2) 2.1 (1.1–4.0) 1.0NS (0.6–1.7)

SRGH 2.0NS (0.6–6.8) 1.9NS (0.4–3.4) 0.9NS (0.3–2.7) 6.9 (2.3–20.8) 6.0 (2.0–18.3)

Low-income group (ref. Category: High-income group)

SRDH 4.3 (2.3–8.0) 2.4 (1.4–4.0) 2.9 (1.7–4.9) 2.7 (1.7–4.2) 1.7 (1.1–2.8)

SRGH 4.8 (1.6–14.7) 5.6 (2.6–12.3) 5.2 (2.1–12.5) 10.5 (4.6–24.0) 9.3 (3.6–24.3)

Middle income group (ref. Category: High-income group)

SRDH 2.5 (1.3–4.6) 1.8 (1.1–2.9) 2.2 (1.3–3.6) 1.8 (1.2–2.7) 1.7 (1.1–2.6)

SRGH 2.5NS (0.8–8.2) 1.8NS (0.8–4.1) 1.5NS (0.6–3.9) 3.3 (1.4–7.7) 2.4NS (0.9–6.7)

Interaction of low-income group and weak TIPI dimension

SRDH 0.4 (0.2–0.9) 0.9NS (0.5–1.8) 0.7NS (0.3–1.3) 0.6NS (0.3–1.1) 1.2NS (0.6–2.2)

SRGH 1.1NS (0.3–4.0) 0.9NS (0.3–3.0) 1.2NS (0.4–3.7) 0.2 (0.1–0.6) 0.4NS (0.2–1.3)

Interaction of middle-income group and weak TIPI dimension

SRDH 0.6NS (0.3–1.2) 0.8NS (0.4–1.6) 0.6 (0.3–1.2) 0.7NS (0.3–1.5) 0.9NS (0.5–1.9)

SRGH 0.7NS (0.2–3.1) 1.3NS (0.4–4.5) 2.0NS (0.6–6.8) 0.3NS (0.1–1.1) 0.7NS (0.2–2.6)

Abbreviations: NS, not significant; PR, prevalence ratios; ref. Category, Reference Category; SRDH, self-rated dental health; SRGH, self-rated general 
health; TIPI, The Ten-Item Personality Inventory.
aModel 4 adjusted for Socio-demographic characteristics (sex, age, main language spoken at home and birthplace) and health behaviour variables 
(daily tooth brushing, smoking status, dental insurance and last dental visit).

F I G U R E  1  Poor self-rated dental and general health (SRDH and SRGH) by personality traits and household income category (A: Poor 
SRDH by Extraversion; B: Poor SRDH by Agreeableness; C: Poor SRDH by Emotional Stability; D: Poor SRGH by Conscientiousness)
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promotion.37 Other holistic health-promotion approaches (e.g., 
the WHO healthy city project by providing psychological re-
sources)38 can provide supportive environments for vulnerable 
populations. Also, behavioural change interventions have shown 
promising results in promoting OH behaviours.39 A debate has 
raged over whether personality changes persist over time or re-
vert, and whether these interventions actually work at a popula-
tion level. These interventions are congruent with the personality 
development framework (short-term situational processes lead to 
long-term personality changes).40 The cumulative effect of small 
changes in a trait's expression over time changes the level of 
that trait in two general ways: as reflective and associative pro-
cesses.40 The reflective process involves consciously collecting in-
formation from observing and analysing one's behaviour, feelings, 
perceptions and thoughts. It is assumed that this process affects 
the individual's personality and helps maintain it. Alternatively, 
personality development could result from associative learning, 
such as habit formation without reflecting (i.e. frequent repeating 
of behaviour leads to habitual behaviour). While some evidence 
supports the effectiveness of psychological interventions at the 
population level,36,37,41 their practical implications seldom lead to 
changes at the population level. Three factors contributed to the 
failed translation of their sustainability and long-term success: 
short implementation of these interventions at the community/
population level, lack of funding and failure because of over scal-
ing and implementation problems (poor management).41 Thus, 
to reduce vulnerability to social stressors and promote health in 
low-income groups, upstream factors and long-term community-
based programs with proactive mental health approaches should 
be emphasized with adequate funding and effective management.

SRDH and SRGH are valid and reliable patient-centred measures. 
In other words, the individual's perception and interpretation of their 
health (subjective health) are central to their quality of life11 and 
strongly influence their health-related behaviours.42 People tend to 
continue their current lifestyles when they rate their health as ‘good’.42 
Meanwhile, certain PTs affect subjective health.11 PTs can affect sub-
jective health through affectivity (positive or negative perceptions, 
based on one's personality), and can influence objective health (profes-
sional assessment) through healthy behaviours. Individuals with strong 
Extraversion, Conscientiousness, Openness and Agreeableness engage 
in physical activities and health-promoting behaviours, leading not only 
to positive evaluations of SRDH and SRGH but also better objective 
health.9 Weak Emotional Stability (Neuroticism) is associated with poor 
subjective (negative perception of health ratings) and objective health 
(poor health behaviours and many health problems).9,11 Therefore, the 
following factors should be considered when interpreting the pres-
ent study's findings from a multidimensional perspective of health: 
1—Those with negative affectivity are influenced to a higher extent 
by their objective health, thereby negatively affecting their subjective 
health ratings11; 2—The subjective health ratings of those with negative 
affectivity are more accurate given their greater awareness and sensi-
tivity of their objective health11; 3—Psychological characteristics could 
affect health independent of symptoms and positive affectivity.9

Strengths of the study include using the large South Australian 
representative sample, analysing data with four models that incorpo-
rate adjustment for various variables, using valid and standard self-
ratings for health and PTs, and evaluating OH and GH outcomes for 
any consistent patterns. Limitations comprise the low response rate of 
44.8%. However, response rates below 50% were common for surveys 
over the past 30 years. Congruent with the latest comparisons,17,18 
DCOHS broadly represented the age and gender distribution of South 
Australian adults, considering it was derived from an extensive sam-
pling frame (Electoral Roll). The final sample was also representative of 
the general population, with slight differences possibly because of the 
different categorisation of income and age in census data. Additionally, 
the final sample was similar to the excluded respondents, resulting in 
minimal response bias.

5  |  CONCLUSION

Findings showed cross-sectional associations between PTs and 
income-health inequalities. There were associations between 
weaker scores for some PTs and the prevalence of poor SRDH and 
SRGH. Interactions of weaker scores of Extraversion, Agreeableness 
and Conscientiousness with low and middle-income were associated 
with health ratings. The findings contribute to a growing body of 
literature on the association between PTs and health outcomes and 
SES-health inequalities. Improving psychological factors to cope 
with the stress of low-SES conditions can provide a practical method 
for reducing SES-health inequalities.
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