
Received: 25 February 2022 Accepted: 31 July 2022

DOI: 10.1111/eos.12893

O R I G I N A L A R T I C L E

Personality traits and income inequalities in self-rated oral
and general health

Mehrsa Zakershahrak David Brennan

Australian Research Centre for Population

Oral Health, Adelaide Dental School, The

University of Adelaide, Adelaide, Australia

Correspondence
Mehrsa Zakershahrak, Australian Research

Centre for Population Oral Health

(ARCPOH), Adelaide Dental School, The

University of Adelaide, SA 5005, Australia.

Email:

mehrsa.zakershahrak@adelaide.edu.au

Abstract
The association of low income with poor health is widely recognized, but why some

low-income individuals do not experience poor health remains unclear. The aim of

this study was to determine whether greater positive personality trait scores mod-

ify the association between income and oral and general health-related quality of life

(OHRQoL and HRQoL) among a representative sample of the South Australian pop-

ulation. Cross-sectional self-rated questionnaire data from a sample of 3645 adults in

2015–2016 were used for secondary analysis. In four factorial ANOVA models, the

main effects, interaction, and effect modification of personality traits [measured using

the Ten-Item Personality Inventory (TIPI)] on the association between income and

OHRQoL [measured using the Oral Health Impact Profile (OHIP-14)] and HRQoL

[measured using the European Quality of Life indicator (EQ-5D-3L)] were assessed.

In the low-income group, participants with greater TIPI scale scores had lower means

for the OHIP-14 and the EQ-5D-3L (better OHRQoL and HRQoL). Greater emo-

tional stability scores modified the association between low income and HRQoL and

OHRQoL. Stronger positive personality traits, such as emotional stability, appear to

ameliorate the adverse effect of income inequalities in health.

K E Y W O R D S
health-related quality of life, patient outcome assessments, personality inventory, population health,

socioeconomic status

INTRODUCTION

Despite the large body of literature that shows income gra-

dients in health [1, 2], there is a lack of evidence to explain

why some individuals remain healthy despite socioeconomic

adversity. Psychosocial factors can be an important resource

for low-income people to help them cope with stressors [3].

Positive psychosocial factors such as personality traits can

help promote effective coping strategies that help low-income
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individuals successfully cope with the chronic stress they

experience [4, 5].

The Wilson and Cleary model has been used to study

the relationship between psychological factors and general

and oral health [6, 7]. It explained how characteristics of

the individual (e.g., personality) could influence functional

health and health-related quality of life (HRQoL) [6, 7].

The link between people’s health-related behaviors and per-

sonality can be explained using trait theories, such as the
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‘Big Five’ [8]. The Big Five theory defines personality as a

combination of five dimensions: extraversion, agreeableness,

conscientiousness, openness to experience, and neuroticism

[9].

Personality traits have moderating effects (described as

modifying effects in the recent literature) [10] on HRQoL

[11, 12]. Effect modification is where the effect of one

exposure variable on the outcome variable differs at differ-

ent levels of another exposure, while interaction is the joint

effect of two exposures on the outcome variable [13]. Peo-

ple with high scores in extraversion (tendencies to socializing

and interactivity), conscientiousness (being self-organized),

agreeableness (inclination to be cooperative and affectionate

with others), and openness (having greater mental adaptabil-

ity and flexibility) have been shown to have better HRQoL and

oral HRQoL (OHRQoL) [12, 14]. Those scoring high on neu-

roticism (low emotional stability, that is, having high stress

and ineffective coping strategies) have been shown to have

poorer HRQoL and OHRQoL [12, 14].

Notwithstanding the number of studies that have assessed

the relationship between personality traits and subjective

health (and income), this study aimed to fill two gaps in the

literature: first, to estimate the interaction effect of the Big

Five personality dimensions with income on self-rated health

measures such as the Oral Health Impact Profile (OHIP-

14) and the European Quality of Life indicator or EuroQol

(specifically, the three-level response version, EQ-5D-3L);

and second, to determine whether greater positive personal-

ity trait scores modify the association between low income

and OHRQoL and HRQoL, using a representative population

sample in South Australia. The research questions were ‘What

is the association between income and personality traits (main

effects) and their interaction with OHRQoL and HRQoL’ and

‘Do greater positive personality traits modify the association

between low income and general and oral health?’

MATERIAL AND METHODS

Data collection

Data from the Dental Care and Oral Health Study (DCOHS)

were used. A total of 12,245 South Australian adults aged

18 years or over were randomly selected from the Electoral

Roll. Self-rated questionnaires were mailed to them to partic-

ipate voluntarily and confidentially in the study (2015–2016)

with three follow-up mail reminders. The secondary analy-

sis for this cross-sectional study used the responses from the

baseline survey (n = 4494, response rate = 44.8%), which

were weighted by population estimates to represent the age

and sex distribution of the population of South Australia. The

collected data included sociodemographic characteristics,

self-rated general and oral health, health-related behaviors,

and psychosocial factors. Ethics approval was derived from

the Human Research Ethics Committee of the University of

Adelaide (H-288-2011) [15, 16].

Outcome variables

The EQ-5D-3L and the OHIP-14 were selected as outcome

variables representing HRQoL and OHRQoL, respectively.

In the Wilson and Cleary model, the EQ-5D-3L and OHIP-

14 conceptually can be considered as functional health [17,

18]. The EQ-5D-3L measures health problems using five

items (mobility, self-care, usual activities, pain/discomfort,

and anxiety/depression) with three response levels [19]. The

EQ-5D-3L was recently psychometrically validated in the

general population in Australia and showed acceptable reli-

ability [20]. Responses to the EQ-5D-3L were coded as 0

(no problem/none), 1 (some problems), and 2 (extreme prob-

lems) [21] to match the other outcome variable (OHIP-14) as

the impact score. Thus, individuals with no problems were

anchored at a score of zero. The HRQoL was computed by

summing scores across the five items (ranges from 0 to 10),

with higher scores representing poorer HRQoL. The OHIP-14

uses 14 items that represent self-reported oral health in seven

dimensions (functional limitation, physical pain, psycholog-

ical discomfort, physical disability, psychological disability,

social disability, and handicap). The OHIP-14 has been vali-

dated in Australia, showing good validity and high reliability

[22]. Responses were coded with a Likert-type scale from 0

(never) to 4 (very often). The possible score ranges from 0 to

56, and respondents with higher scores have poorer OHRQoL.

Explanatory variable

The explanatory variable was total household income col-

lected in Australian Dollars in 10 categories ranging

from <$20,000 to more than $180,000. Income was cate-

gorized into three groups (to achieve an approximate even

distribution): 0–$40,000, $40,001–$100,000, and >$100,000.

Effect modifier

The effect modifiers were the Ten-Item Personality Inventory

(TIPI) dimensions to evaluate the psychosocial factors. The

TIPI has been validated in many countries, showing accept-

able psychometric validity and test-retest reliability [23–25].

The TIPI was designed as a brief self-rated instrument to mea-

sure the Big Five personality dimensions with two items for

each trait (a standard item and a reverse-scored item in each

trait). These personality dimensions comprise extraversion

(being social, enthusiastic), agreeableness (trustworthiness,
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being empathetic), conscientiousness (self-discipline, reli-

ability, self-efficacy), emotional stability (the opposite

dimension to neuroticism; being balanced, calm, capability

of remaining stable), and openness (curiosity and creativity,

being open-minded). Each item was rated on a seven-point

Likert-type scale ranging from 1 (Disagree Strongly) to 7

(Agree Strongly). Responses to reverse-scored items were

recoded (the recoded reverse-scored items) to be consistent

with standard items. Then, the average of the standard item

and the recoded reverse-scored item were calculated to make

up each dimension’s scale score which ranged from 1 to 7

(higher scale scores reflecting a higher level of each trait)

[23]. Based on the responses, we were able to determine

where respondents fell on each trait spectrum. Each TIPI

scale score was categorized by the conceptual approach,

which was dividing the scale according to whether the scores

were equal to being ‘agree’ or higher (on average) to create

two categories: lower TIPI (<5 as disagree) and higher

TIPI categories (5–7 as agree). Any dimension scale score

that produced agree and higher scores indicated a higher

level of that trait and were considered as a higher TIPI

category.

Covariates

Other variables included in the models were sociodemo-

graphic characteristics (age, sex, place of birth, and the

main language spoken at home) and health-related behav-

iors (smoking status, dental insurance, last dental visit, and

tooth brushing). To achieve a roughly even distribution of

ages, we divided the population into three age groups (18–

45, 46–60, and 61 years and older). Place of birth was coded

into two groups (Australian-born or born in other countries).

Dental insurance was grouped into insured and uninsured

individuals. Language spoken at home was dichotomized as

English speakers and non-English speakers. Smoking sta-

tus was coded into three categories (current smokers, former

smokers, and never smoked). Tooth brushing frequency was

dichotomized as twice a day, and more or less than twice a day.

Similarly, the last dental visit was used to classify respondents

into two groups: those who had dental visits <12 months ago

or visited the dentist 1 year ago or more.

Data analysis

The study’s analysis was limited to the complete cases sam-

ple (respondents with full answers to all TIPI dimensions,

income, the EQ-5D and the OHIP-14 items; n = 3645).

Four factorial ANOVA models (general linear models) were

conducted to examine the association between TIPI dimen-

sions and income level (main effects) and their interaction

with each outcome (the OHIP-14 and then the EQ-5D-

3L). First, the simple crude model (model 1) was applied

to evaluate the interaction and main effect between TIPI

dimensions and income levels. We then used a structured

approach to add potential confounders in consecutive blocks.

In other words, we added the conceptually relevant covari-

ates (sociodemographic factors and health-related behaviors)

in subsequent steps. Thus, model 2 controlled for sex and age.

Model 3 adjusted for all of the sociodemographic covariates.

Model 4 adjusted for all covariates (sociodemographic fac-

tors and health-related behaviors). These four models assessed

whether the associations between income and HRQoL (EQ-

5D-3L) and OHRQoL (OHIP-14) were modified by different

levels of each dimension of the TIPI (Figures S1–S3 in the

Supporting Information).

This study focused on the effect sizes of income and per-

sonality traits, which are presented using partial ETA-squared

(𝜂2p). Standardized effect sizes for factorial ANOVA are usu-

ally measured by 𝜂2p . According to the benchmark literature,

𝜂2p < 0.0099 is considered as no effect, a value of 𝜂2p between

0.0099 and < 0.0588 is considered a small effect size, and a

value of 𝜂2p between 0.0588 and < 0.1379 is considered an

intermediate effect size [26].

Moreover, to check the factorial ANOVA’s assumptions

(which apply to residuals instead of the original data val-

ues), the skewness and kurtosis values were calculated for

the outcome variables (dependent variables). Kurtosis for

the OHIP-14 was 5.19, and for the EQ-5D, it was 2.94.

Skewness for the OHIP-14 was 2.15, and for the EQ-5D,

it was 1.69. These values were interpreted with established

benchmarks in the literature as representing sufficient normal-

ity. Based on Kim’s article [27], for large sample size data

‘Either an absolute skew value larger than 2 or an absolute

kurtosis (proper) larger than 7 may be used as reference val-

ues for determining substantial non-normality’. However, we

repeated the analysis using transformed outcome variables

(log OHIP-14 and log EQ-5D-3L) to correct for skewness

(if any). The results were consistent with the untransformed

outcome in terms of effect size, interaction, effect modifica-

tion, and significance. This justified using the untransformed

outcome variables for the main analysis. All analyses were

repeated for each scale. SPSS version 28 (IBM) was used for

the statistical analysis.

RESULTS

Table 1 demonstrates the characteristics of the sample par-

ticipants. The majority of respondents were female (55.5%),

had dental insurance (68.9%), and never smoked (54.3%).

The OHIP-14 and EQ-5D-3L mean scores were the low-

est (indicating better OHRQoL and HRQoL) among those

non-smokers and dentally insured respondents.
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T A B L E 1 Descriptive characteristics of the study respondents

OHIP- 14 EQ-5D
N (%) Mean (SD) Mean (SD)

Total sample 3645 6.2 (8.6) 0.9 (1.3)
Last dental visit (n = 3640)

Less than a year ago 2245 (61.7 %) 5.8 (8.1) 0.8 (1.2)

A year ago and more 1395 (38.3 %) 6.8 (9.1) 1.0 (1.4)

Dental insurance (n = 3605)

Insured 2484 (68.9 %) 4.9 (6.9) 0.8 (1.2)

Uninsured 1121 (31.1 %) 9.0 (10.7) 1.1 (1.5)

Cigarette smoking (n = 3626)

Non-smoker 1969 (54.3 %) 5.0 (7.2) 0.7 (1.2)

Former smoker 1237 (34.1%) 6.7 (8.6) 1.1 (1.4)

Current smoker 420 (11.6%) 10.8 (12.2) 1.2 (1.5)

Tooth brushing (n = 3570)

Twice a day or more 1956 (54.8 %) 5.5 (8.0) 0.8 (1.2)

Less than twice a day 1614 (45.2 %) 6.9 (8.8) 1.0 (1.3)

Place of birth (n = 3621)

Australia 2866 (79.1 %) 6.0 (8.3) 0.9 (1.2)

Other 755 (20.9 %) 7.4 (9.3) 1.1 (1.4)

Main language spoken at home (n = 3589)

English 3436 (95.7 %) 6.1 (8.5) 0.9 (1.3)

Other 153 (4.3 %) 7.7 (8.5) 1.0 (1.4)

Sex (n = 3645)

Male 1622 (44.5 %) 6.0 (8.1) 0.8 (1.2)

Female 2023 (55.5 %) 6.5 (9.0) 1.0 (1.3)

Age groups (years) (n = 3645) (Mean = 52.6) (Range = 18–86)

18–45 1179 (32.3 %) 5.9 (8.0( 0.6 (1.0)

46–60 1193 (32.8 %) 6.7 (9.3) 0.9 (1.3)

61 and older 1273 (34.9 %) 6.4 (8.8) 1.3 (1.5)

Participants mostly were in the middle-income level

(41.2%) and had high TIPI scale scores except for extraver-

sion, where 64.3% had low scores (Table 2). The lowest means

of the OHIP-14 and the EQ-5D-3L (better OHRQoL and

HRQoL) belonged to the high-income threshold and those

with high emotional stability scores.

We fitted a range of generally consistent models, and for

reasons of parsimony, only one set is presented in detail,

along with the essential findings from the other models.

Table 3 presents the association between the TIPI dimensions

and household income and their interaction with OHRQoL

(OHIP-14) in model 4. There was no evidence for statisti-

cal significance of the interaction terms, but small effects for

emotional stability (F(1,3424) = 57.5) and income in model

4 were observed. Other personality traits had no association

(no effect) with the OHIP-14 in model 4.

In other models, the association between income and the

OHIP-14 (models 2 and 3, as presented in Table S3 and

S5, respectively) showed an intermediate effect (for openness

and agreeableness), while conscientiousness (model 1, as pre-

sented in Table S1) and emotional stability (models 1–3, as

presented in Table S1, S3, and S5, respectively) still had small

effects. There was also a statistically significant association

between the interaction effect of income and emotional sta-

bility and OHRQoL (OHIP-14) in the other models except for

model 4 [model 1 (Table S1), F(2, 3639) = 7.37, p < 0.01,

𝜂2p = 0.004, Adjusted R2 = 0.081; model 2 (Table S3), F(2,

3636) = 6.68, p < 0.05, 𝜂2p = 0.004, Adjusted R2 = 0.086; and

model 3 (Table S5), F(2, 3556) = 6.38, p < 0.05, 𝜂2p = 0.004,

Adjusted R2 = 0.088].

Table 4 shows the association between income and the five

dimensions of the TIPI (main effects) and their interaction

effects with the EQ-5D-3L. The interaction effect between

income and emotional stability with HRQoL (EQ-5D-3L) in

model 4 was statistically significant (F(2, 3424) = 11.47,

p< 0.001, 𝜂2p = 0.007, Adjusted R2 = 0.214). The effect size of
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T A B L E 2 Descriptive characteristics of the study respondents by explanatory variable and effect modifiers

OHIP-14 EQ-5D
N (%) Mean (SD) Mean (SD)

Total sample 3645 6.2 (8.6) 0.9 (1.3)
TIPI

Extraversion (N = 3645)

Higher 1302 (35.7%) 5.4 (8.0) 0.7 (1.2)

Lower 2343 (64.3%) 6.6 (8.8) 1.0 (1.3)

Openness (N = 3645)

Higher 2108 (57.8%) 5.8 (8.3) 0.8 (1.2)

Lower 1537 (42.2%) 6.8 (8.8) 1.0 (1.4)

Agreeableness (N = 3645)

Higher 2351 (64.5%) 6.0 (8.4) 0.8 (1.3)

Lower 1294 (35.5%) 6.5 (8.7) 1.0 (1.3)

Conscientiousness (N = 3645)

Higher 2936 (80.5%) 5.7 (8.1) 0.8 (1.2)

Lower 709 (19.5%) 8.1 (9.9) 1.2 (1.5)

Emotional Stability (N = 3645)

Higher 2059 (56.5%) 4.9 (7.4) 0.5 (1.0)

Lower 1586 (43.5%) 7.9 (9.6) 1.3 (1.4)

Income Groups (n = 3645)

≤$40 000 1055 (28.9 %) 9.3 (11.1) 1.6 (1.6)

$40 001–$100 000 1501 (41.2 %) 5.9 (7.7) 0.8 (1.2)

>$100 000 1089 (29.9 %) 4.0 (6.1) 0.5 (0.8)

Abbreviation: TIPI, Ten-Item Personality Inventory.

T A B L E 3 Partial eta-squared values of oral health-related quality of life in Model 4 (while controlled for all covariatesa)

Extraversion Openness Agreeableness Conscientiousness
Emotional
stability

Last dental visit 0.001NS 0.001NS 0.001NS 0.001* 0.001*

Dental insurance 0.019** 0.019** 0.019** 0.018** 0.018**

Cigarette smoking 0.028** 0.028** 0.027** 0.025** 0.024**

Tooth brushing 0.005** 0.004** 0.004** 0.004** 0.004**

Place of birth 0.002** 0.003** 0.002** 0.003** 0.002**

Main language spoken at home 0.000NS 0.000NS 0.000NS 0.000NS 0.000NS

Sex 0.004** 0.004** 0.005** 0.004** 0.003**

Age groups 0.005** 0.005** 0.004** 0.004** 0.004**

TIPI 0.001* 0.002** 0.002* 0.006** 0.017**

Income groups 0.024** 0.028** 0.028** 0.022** 0.023**

Income groups * TIPI 0.000NS 0.001NS 0.000NS 0.001NS 0.002NS

Model adjusted R2 0.116 0.117 0.116 0.120 0.129

Abbreviations: NS, not significant; TIPI, Ten-Item Personality Inventory.
aModel 4 controlled for all characteristics (age, sex, place of birth, and the main language spoken at home) and health-related behaviors (smoking status, dental insurance,

last dental visit, and tooth brushing).

*p < 0.05.

**p < 0.01.
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T A B L E 4 Partial eta-squared values of healt-related quality of life in Model 4 (while controlled for all covariatesa)

Extraversion Openness Agreeableness Conscientiousness
Emotional
stability

Last dental visit 0.001NS 0.001NS 0.001* 0.001NS 0.000NS

Dental insurance 0.001NS 0.001NS 0.001NS 0.001NS 0.001NS

Cigarette smoking 0.011** 0.011** 0.010** 0.009** 0.008**

Tooth brushing 0.003** 0.003** 0.003** 0.002** 0.003**

Place of birth 0.000NS 0.000NS 0.000NS 0.000NS 0.000NS

Main language spoken at home 0.000NS 0.000NS 0.000NS 0.000NS 0.000NS

Sex 0.007** 0.006** 0.008** 0.006** 0.003**

Age groups 0.016** 0.015** 0.019** 0.019** 0.025**

TIPI 0.004** 0.005** 0.009** 0.012** 0.081**

Income groups 0.049** 0.056** 0.056** 0.041** 0.046**

Income groups * TIPI 0.001NS 0.001NS 0.000NS 0.000NS 0.007**

Model adjusted R2 0.145 0.143 0.146 0.150 0.214

Abbreviations: NS, not significant; TIPI, Ten-Item Personality Inventory.
aModel 4 controlled for all characteristics (age, sex, place of birth, and the main language spoken at home) and health-related behaviors (smoking status, dental insurance,

last dental visit, and tooth brushing).

*p < 0.05.

**p < 0.01.

conscientiousness and income on EQ-5D-3L was small, while

emotional stability had an intermediate effect size. Other TIPI

dimensions had no effects.

Similarly, in models 1–3 (as presented in Tables S2, S4, and

S6, respectively), the association between HRQoL (EQ-5D-

3L) and income (for all traits except for conscientiousness in

models 2 and 3), and emotional stability and HRQoL showed

intermediate effects. The association between conscientious-

ness and HRQoL (models 1–3) showed a small effect (Tables

S2, S4, and S6), while agreeableness had a small effect in

model 2 (Table S4). Other TIPI dimensions had no effect

(Tables S2, S4, and S6). Moreover, there was a statistically

significant association between the interaction effect of emo-

tional stability and income with EQ-5D-3L in other models

[model 1 (Table S2), F(2, 3639)= 8.74, p< 0.001, 𝜂2p = 0.005,

Adjusted R2 = 0.182; model 2 (Table S4), F(2, 3636) = 11.16,

p < 0.001, 𝜂2p = 0.006, Adjusted R2 = 0.210; and model

3 (Table S6), F(2, 3556) = 11.75, p < 0.001, 𝜂2p = 0.007,

Adjusted R2 = 0.209].

For the model fit statistics, the adjusted R-squared values

for oral health outcome (OHIP-14), from model 1 (no covari-

ates, as presented in Table S2) to model 4 (adjusted for all

covariates, as presented in Table 4) were 59% to 100% higher.

For health outcome (EQ-5D-3L), the adjusted R-squared val-

ues increased from 18% to 29% from model 1 (no covariates,

as presented in Table S2) to model 4 (fully adjusted model, as

presented in Table 4). These higher adjusted R-squared val-

ues indicated that the additional input variables were adding

additional explanatory value to the models.

The effect modification of emotional stability was observed

in the association between different income categories and

F I G U R E 1 Oral health-related quality of life [measured using the

Oral Health Impact Profile (OHIP-14)—marginal means and 95% CI]

by emotional stability and income levels in Model 4 (while controlled

for all covariates; sociodemographic characteristics and health-related

behaviors)

OHRQoL in model 4. While there was no statistically sig-

nificant association between the interaction effect of income

and emotional stability and OHRQoL, respondents in the

low-income category and with high emotional stability had

comparable OHIP-14 (mean = 8.5, 95% CI = [7.6, 9.5])

to others with low emotional stability but in the middle

(mean = 8.4, 95% CI = [7.5, 9.2]) and high-income categories

(mean = 7.4, 95% CI = [6.4, 8.4]), as shown in Figure 1. Also,

the effect modification of emotional stability in the associa-

tion between income and HRQoL in model 4 was observed,
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F I G U R E 2 Health-related quality of life [measured using the

European Quality of Life indicator (EQ-5D)—marginal means and 95%

CI] by emotional stability and income levels in Model 4 (while

controlled for all covariates; sociodemographic characteristics and

health-related behaviors)

where there was evidence for the association between the

interaction of income and TIPI dimension with the EQ-5D-

3L. The EQ-5D-3L of those at the low-income level and with

high emotional stability (mean = 1.0, 95% CI = [0.9, 1.2])

were comparable to participants of high-income status but

with low emotional stability (mean = 1.0, 95% CI = [0.8,

1.1]), as shown in Figure 2.

DISCUSSION

This study evaluated the association between income and per-

sonality traits (main effects) and their interaction effects with

OHRQoL and HRQoL, along with the effect modification of

greater positive personality traits in the association between

low income and general and oral health. High income and

high personality traits such as emotional stability and consci-

entiousness were associated with better self-reported health

measures. The interaction between emotional stability and

income was associated with better HRQoL (in all models)

and OHRQoL (in models not adjusted for health behaviors).

Low-income individuals with greater TIPI scale scores had

better OHRQoL and HRQoL than participants with weak TIPI

scores. Findings for effect modification suggested that high

emotional stability (as a positive personality trait) had a mod-

ifying effect in the association between income and OHRQoL

and HRQoL.

One of the main interests of this study was the modifying

role of personality traits in the association between income

and HRQoL and OHRQoL (the effect measure modification

analysis). While it is both necessary and desirable to try to

improve the social determinants of health, this study assessed

whether greater positive personality traits could help to pro-

tect low-income people against poor oral and general health.

The examination of effect modification allowed us to identify

differences in the associations between income (as the expo-

sure) and OHRQoL and HRQoL (as the outcome variables)

based on each level of the personality trait dimensions (greater

or lower) as the effect modifier [13]. Categorizing person-

ality traits (as the epidemiological exposure measures in a

population-based study) in terms of higher and lower scores

allowed us to identify the association between the adverse

effect of low income and HRQoL and OHRQoL when lower

scores on personality traits were contrasted with high. Roth-

man [28] suggested that one can code exposure variables into

categories, while there could be some disadvantages (e.g.,

the possibility of losing some information, statistical power,

and the need for more terms in the model). When the sample

size is large, these potential drawbacks are usually insignifi-

cant [28]. However, categorization allows for the estimation of

effects for each level of exposure without being limited by any

specific pattern (‘the advantage of the unconstrained estima-

tion of separate effects outweighs the disadvantages in most

situations’) [28]. Also, by dichotomizing the exposure, it is

possible ‘to avoid misspecification of the outcome model in

interaction analyses’ of continuous exposure [29]. According

to Richters [30], the use of dichotomous data focuses on indi-

viduals’ differences instead of variables. Therefore, we can

determine what proportion of individuals possess a particular

explanatory factor (variable) or combination of explanatory

factors, as well as what specific explanatory factors affect the

individual (e.g., What is the proportion of people with higher

scores on personality traits among low-income individuals?

What are the effects of higher scores of personality traits on

low-income people’s health?). For psychological traits, such

as personality, it is important to consider types of individuals

rather than assuming homogeneity and where each individual

falls on the continuum for each trait (i.e., towards which end

of the spectrum).

The greater absolute differences in OHRQoL and HRQoL

between respondents with low and high emotional stability

in the low-income group (3.1 for the OHIP-14 and 1.0 for

the EQ-5D-3L means) than in the high-income group (1.9

for the OHIP-14 and 0.5 for the EQ-5D-3L means) suggested

a greater potential health gain from high emotional stabil-

ity for the low-income group than the high-income group.

The findings for effect modification are congruent with past

studies that evaluated the moderation effect of personality

traits such as emotional stability on the impact of socioeco-

nomic and clinical factors on subjective HRQoL [31–33]. In

this study, respondents with greater TIPI scale scores (higher

positive personality traits) rated the EQ-5D-3L and the OHIP-

14 with the lowest scores (better HRQoL and OHRQoL)

across all models unrelated to their income categories. These

findings are supported by studies that reported personality

characteristics as greater determinants of health and HRQoL
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than age [34] and socioeconomic variables like income [35].

Similar to our findings on the main effects of personality

traits, low conscientiousness and emotional stability scores

have been associated with poor self-rated health [36]. Fur-

thermore, a study on older Japanese reported that participants

with low emotional stability scores had poorer OHRQoL,

regardless of financial status, number of teeth, and occlusal

force [37].

Income-related health inequalities are complex, and

addressing them through socioeconomic interventions and

anti-poverty programs is difficult. However, it could be

possible to improve positive psychosocial factors among low-

income groups to help them manage their health problems.

This could be achieved through interventions that target psy-

chosocial factors (for example, personality interventions that

focus on those traits related to risky health behaviors [38]).

Also, holistic approaches such as applying interventions at

the community level by using positive psychology for low-

income groups [39], mental health promotion programs [40],

and providing psychosocial supports and establishing sup-

portive environments for mental health [41, 42] could be

beneficial for vulnerable groups. Psychological interventions

(using behavioral changes) have shown positive effects in

improving oral health behaviors [43].

Although some of the effect sizes found in this study are

small, they are still meaningful on the practical level in the

related research area. The best approach, especially in social

and behavioral epidemiological studies, is to consider practi-

cal significance along with statistical significance and effect

size. Labelling the effect size depends entirely on the research

field and the phenomenon being studied. It should also be

noted that small effects can still be important (e.g., when

the prevalence of exposure is common, a small effect may

impact the population widely, even if relatively small at the

individual level). When determining the importance of expo-

sure, the nature of the outcome that is being predicted is

more important than the magnitude of the exposure’s effect

on the outcome [44]. These seemingly small effects could

be important in predicting critical life outcomes (such as

health) because of their cumulative and practical effects over

time [45, 46]. The effects of psychological factors (such as

personality traits) that impact behavior and interpersonal rela-

tionships can accumulate over time and have an impact on

health and quality of life [46]. A perfect example of this is

the surprisingly small association between using aspirin and

reducing heart attacks. A study of the patients of 10,845 med-

ical doctors found that aspirin prevented only 85 heart attacks

[47]. Despite the small effect size of aspirin in that study, the

practical significance of the association should not be missed.

In terms of cumulative effects, a relatively small effect that

has a negative impact on pursuing education at a young age

could lead to a significant impact on health and well-being in

the future [48].

According to Cohen’s suggestion [49], model fit statistics

include R-squared values of 0.02, 0.13, and 0.26, which are

considered small, medium, and large, in that order. These val-

ues in epidemiological studies are usually low, and they do

not mean that a model does not fit. We can never expect mod-

els (especially in the social or behavioral sciences) to include

all relevant predictors that could explain an outcome variable

[50, 51].

Income and emotional stability had a significant inter-

action when adjusted for sociodemographic characteristics.

After adjusting for all covariates, the interaction between

income and emotional stability was not observed, indicating

the effect of adding health behaviors (as covariates). That

the improved overall model fit when successive blocks of

covariates were added showed that adjusting the models for

health behaviors explained new variations in OHRQoL (i.e.,

health behaviors are associated with the residuals of the crude

model), while they decreased the estimated effect of income

and personality traits and their interaction effect. Therefore,

personality traits cannot fully explain OHRQoL (personal-

ity traits have an overlap in variance explained with health

behaviors). In other words, health behaviors can explain (to

some extent) the association between personality traits and

OHRQoL.

The study’s strengths comprise a large state-wide repre-

sentative sample size, using standard and validated self-rated

health and personality trait measures, and applying the anal-

ysis through four models with different adjusted variables.

Limitations include a low response rate (at 44.8%). Despite

survey response rates in the last 30 years being usually below

50% [52], response bias (survey dropouts may have different

answers from respondents) [53] could be possible. However,

the latest evaluations of population data confirmed that the

DCOHS (derived from the Electoral Roll as a comprehensive

sample frame) broadly represents the age and sex distribution

of South Australia’s population [15, 16]. Also, the relatively

small reduction in sample size caused by missing responses

had no major impact on our statistical power due to the large

representative sample size we had available to analyze [54,

55].

In conclusion, we assessed the effect of personality trait

scores on the self-reported oral and general health measures

in a representative sample of the South Australian population.

The findings suggested that the associations between income

and HRQoL and OHRQoL were modified by emotional sta-

bility. Our study found an interaction effect between income

and emotional stability with HRQoL and OHRQoL. However,

the absence of a statistically significant interaction effect after

adjusting for health behaviors suggests that the association

between personality traits and OHRQoL can be explained to

some extent through health behaviors. This study can help

policymakers and researchers design effective interventions

that improve personality traits, health, and quality of life.
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