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Objective: The level of health literacy is one of the important factors affecting health
outcomes. Family is an important place to shape personality traits, and people with
different personalities will adopt different lifestyles, which will lead to variations in health
outcomes. Therefore, this article aims to explore the relationship between health literacy
and personality and its influencing factors in different family structures.

Methods: This was a cross-sectional study with 1,406 individuals. A questionnaire
was utilized to measure health literacy, personality and demographic variables, including
family structure. Canonical correlation analysis (CCA) and hierarchical multiple regression
analysis were used to examine the relation between health literacy and personality traits
between two types of family structure.

Results: CCA showed that the canonical correlation coefficients were 0.309 (p < 0.001)
and 0.347 (p < 0.001), in two-parent family and single-parent family, respectively.
The openness of personality traits exhibited the highest correlation with health literacy.
Compared with the remaining personality traits, openness yielded the strongest effect
(β = 0.485 and β = 0.830) in two types of family structure, respectively. Education and
monthly income were significantly associated with health literacy.

Conclusion: Our results support the relation between health literacy and personality
traits in two types of family structure.

Keywords: health literacy, personality traits, family structure, health outcomes, health promotion

INTRODUCTION

People are more sensitive and pay more attention to health information after COVID-19. The
interpretation of health information is an important part of health literacy, which includes three
dimensions: healthcare, disease prevention, and health promotion (Duong et al., 2019). Health
literacy is a necessary skill and resource for people to seek, understand, evaluate, communicate, and
use health information and services throughout their lives to promote health (Sorensen et al., 2012).
Health literacy can be an independent factor influencing health outcomes. Those with a low level
of health literacy are related to poor health outcomes such as insufficient use of healthcare services,
high hospitalization rates, and high mortality rates according to some studies (DeWalt et al., 2004;
Baker et al., 2007; Huang et al., 2017; Iwasa and Yoshida, 2020). In addition, it is difficult for people
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with low health literacy to update their health knowledge or
obtain the best medical advice from health experts to change their
health-related lifestyle. Individuals who have higher awareness of
health literacy are more willing to establish health behavior and
lifestyle. Some studies reported that socioeconomic status (SES)
had closely links to health literacy (Adler and Newman, 2002;
Bonaccorsi et al., 2019). SES may become a predictor of health
literacy (Iwasa and Yoshida, 2020).

In 2020, the health literacy level of Chinese residents reached
23.15%, an increase of 3.95 percentage points from 2019, and the
growth rate is the largest in history (National Health Commission
of the People’s Republic of China, 2021). People have taken the
initiative to assume social responsibilities, learn the knowledge
and skills of epidemic prevention and control during the
COVID-19 pandemic. Some methods and information can be
transmitted to those who have lower health literacy, and thus
they are encouraged to identify health information, master
health promotion skills, and develop health behaviors. Health
caregivers should pay attention not only to the transmission of
health knowledge, but also to the training of health skills (e.g.,
strengthening the awareness of physical examination, quitting
smoking, maintaining a good mental state, and avoiding natural
disasters) in health promotion. Some studies on health literacy
have revealed that health outcomes are associated with factors
such as personality traits and family structure (Huang et al., 2017;
van Scheppingen et al., 2019; Iwasa and Yoshida, 2020; Sentell
et al., 2020; Soutter et al., 2020; Harsch et al., 2021).

A previous study reported the relationship between
personality traits and health literacy among older adults
living in Japan, and pointed out some factors of personality
traits (e.g., extraversion, openness, and conscientiousness) may
influence the health literacy (Iwasa and Yoshida, 2020). The
Big Five Personality traits include five categories: extraversion
(being positive and confident), agreeableness (being trusting
and generous), conscientiousness (being rational and self-
disciplined), neuroticism (being anxious and depressive) and
openness (being curious and audacious) (Norman, 1963;
McCrae and John, 1992; Getzmann et al., 2021). Compared
with introverts, extroverts respond more strongly to positive
emotions and are more likely to experience delightful mood
(Soutter et al., 2020). Those with a high level of agreeableness
can make good use of problem-focused and positive emotion-
focused strategies, such as seeking social support and searching
comprehensive information online and reducing negative
emotion (Connor-Smith and Flachsbart, 2007; Carver and
Connor-Smith, 2010; Getzmann et al., 2021). Additionally,
people high in conscientiousness are more likely to search
health information of recent health concerns for a family
member (Bogg and Vo, 2014). Neuroticism is related to negative
emotions, such as anxiety and depression. Individuals with a
high level of neuroticism are more likely to rely on negative
emotion-focused coping strategies that can easily lead to mood
changes, eating disorders and drug abuse (Aschwanden et al.,
2020; Herke et al., 2020; Getzmann et al., 2021). People with
a high level of openness are full of curiosity, imagination and
creativity and are more likely to take action emotionally. They
are interested in new ideas and new experiences, so that they

are more willing to search and collect health information
(Bogg and Vo, 2014).

Family structure is an important factor that influences
children’s health literacy, personality traits, economic, and social
resources (Bloom and Dawson, 1991; Bogg and Roberts, 2004;
Chae, 2016; Berger-Sieczkowski et al., 2019; Lastrucci et al.,
2019; Segerstrom, 2020). In our study, we focused on two
types of family structure: two-parent family and single-parent
family. The two-parent family is composed of parents and
unmarried children for the entirety of childhood. A single-
parent family is held by one biological parent and the other is
divorced, remarried, or widowed. People who grow up in two-
parent family may have fewer internalizing (e.g., fearfulness,
depression, and social withdrawal problems) and externalizing
(e.g., aggression, hyperactivity, and oppositionality behaviors)
problems than those from single-parent family (Campbell, 1995;
Amato and DeBoer, 2001; Christopher et al., 2017). Low scores
of conscientiousness and agreeableness have been shown to
have associations with externalizing and internalizing behavior
problems (Roberts et al., 2009; Laursen et al., 2010; Kim and
Kochanska, 2019). Adolescents can be more extroverted and
agreeable in a warm, understanding, and supportive family
(Bloom and Dawson, 1991; Yong-bao and Jing, 2019).

Different than Iwasa’s study that focused on the relationship
between SES and health literacy among older adults living in
Japan, the present study looks into the relationship between
health literacy and personality traits. Factors such as extraversion,
agreeableness, conscientiousness, neuroticism and openness may
be predictors of health outcomes and clarify the mechanism
between health literacy and personality traits in Chinese
population. As such, this study aims to explore the relationship
between health literacy and personality traits among two types of
family structure, and provides a basis for studying the mechanism
of personality traits and health literacy.

MATERIALS AND METHODS

Participants and Procedure
This is a subproject of the Survey on Health Index Among
Chinese Families [SHIACF] (2021) that aims at studying the
health status among Chinese families. A cross-sectional study
in mainland China was conducted between July and September
2021. According to the data of “Seventh National Census
in 2020,” 120 cities in 23 provinces, 5 autonomous regions,
and 4 municipalities directly under the Central Government
were randomly selected. Teams were recruited to ensure the
implementation of the investigation in each city. The study
was conducted between July and September 2021 using an
online questionnaire. A total of 1,406 individuals were selected
to participate in this study using multistage random sampling
method. Participants then outlined their family structure
(e.g., single-parent family or two-parent family). Demographic
variables such as gender, age, educational level, residential area,
and monthly income were inquired and used as factors associated
with health literacy in hierarchical multiple regression analysis.
The inclusion criteria for participants were age ≥ 12, living in
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TABLE 1 | Sample characteristics (N = 1,406).

Characteristics of participants Variables Number (%)

Gender Male 610 (43.4)

Female 796 (56.6)

Age group <19 156 (11.1)

19–59 1, 173 (83.4)

>59 77 (5.5)

Education Illiteracy 33 (2.3)

Primary school 89 (6.3)

Middle school 193 (13.7)

High school 278 (19.9)

Junior college 163 (11.6)

Undergraduate or higher 650 (46.2)

Family structure Two-parent family 994 (70.7)

Single-parent family 412 (29.3)

Residential area Urban area 1, 016 (72.3)

Rural area 390 (27.7)

Monthly income <1,501 152 (10.7)

1,501–4,500 573 (40.8)

4,501–9,000 465 (33.1)

>9,000 216 (15.4)

China, volunteering to participate in the research and completing
the consent form. The exclusion criteria were participants
with severe mental illness and unwillingness to cooperate. All
participants provided consent form and this study was approved
by the Ethics Committee of Jinan University, Guangzhou, China.

Among 1,406 respondents, 610 (43.4%) were male and 796
(56.6%) were female; 994 (70.7%) were from two-parent family
and 29.3% (412) were from single-parent family. A total of 156
(11.1%) of participants were under 18 years old, 1,173 (83.4%)
were between 19 and 59, and 77 (5.5%) were over 60 (Table 1).

Measures
Health Literacy
Health literacy was measured by a 12-item short-form health
literacy questionnaire (HLS-SF12), which was developed and
based on the 47-item European health literacy questionnaire
(HLS-EU-Q47) (Duong et al., 2019). The HLS-SF12 was
a self-report questionnaire comprising three domains:
healthcare, disease prevention, and health promotion. The
difficulty of HLS-SF12 was rated on a four-point Likert
scale (1, very difficult; 2, difficult; 3, easy; 4, very easy).
The cumulative score of each domain comprises the total
score of HLS-SF12. Higher scores indicated a higher level
of health literacy. Cronbach’s alpha was 0.937 for the
present study. The HLS-SF12 was proved to have adequate
reliability and validity.

Personality Traits
The Big Five Inventory-10 (BFI-10) offered a sufficient evaluation
of personality traits including extraversion, agreeableness,
conscientiousness, neuroticism and openness. Respondents rated
each item on a five-point Likert scale (1, disagree strongly; 2,
disagree; 3, neither disagree nor agree; 4, agree; and 5, agree

strongly). Cronbach’s alpha was 0.486 for the present study.
The BFI-10 retained significant levels of validity and reliability
(Rammstedt and John, 2007).

Statistical Analysis
Data were analyzed using IBM SPSS version 25. First, we
computed the descriptive statistics and measured the health
literacy score using ANOVA between demographic variables.
Student’s t-test was performed to identify the personality score
in two types of family structure. Next, to assess the association
between personality traits and health literacy, Pearson correlation
and canonical correlation analysis (CAA) were computed
in two-parent family and single-parent family, respectively.
Extraversion, agreeableness, conscientiousness, neuroticism, and
openness were selected as dependent variable set owing
to describe the personality traits. Healthcare (HC), disease
prevention (DP), and health promotion (HP) were selected as
independent variable set owing to health literacy. Furthermore,
hierarchical multiple regression analysis was used to test health
literacy as a dependent variable and residential area, monthly
income, gender, education, family structure, and personality
traits as predictors. Significance was set at p < 0.05 (two-
sided).

RESULTS

Differences of Health Literacy by
Demographic Variables
The demographic characteristics of the study are presented in
Table 2. There were significant differences between health literacy
and variables of family structure, residential area, monthly
income, and education (p < 0.05).

Personality Traits in Two Types of Family
Structure
Table 3 shows the comparison of personality scores between
two-parent family and single-parent family. The mean ± SD
of A (agreeableness) was significantly different between the two
groups (p = 0.003). This result indicated that individuals in the
two-parent family had a higher level of agreeableness than those
in the single-parent family.

Bivariate Correlation Between Health
Literacy and Personality Traits
Bivariate correlations among variables of health literacy and
personality traits are shown in Table 4. All variables related to
personality traits exhibited positively significant correlations with
health literacy such as HC, DP, and HP (p < 0.05).

Results of Canonical Correlation
Analysis
Although the bivariate correlation showed a positively significant
correlation between the variables of health literacy and
personality traits, it was difficult to interpret the relation between
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TABLE 2 | Comparison of health literacy between demographic characteristics
(N = 1,406).

Demographic characteristics (Mean ± SD) F p

Family structure 2.962 0.003

Two-parent family 37.23 ± 5.41

Single-parent family 36.25 ± 6.26

Residential area 5.319 <0.001

Urban area 37.44 ± 5.40

Rural area 35.65 ± 6.21

Monthly income (RMB) 11.615 <0.001

≤1,500 34.80 ± 0.55

1,500–4,500 36.65 ± 0.23

4,501–9,000 37.58 ± 0.28

≥9,001 37.82 ± 0.36

Education 19.363 <0.001

Illiteracy 31.58 ± 1.37

Primary school 33.07 ± 0.61

Middle school 36.03 ± 0.37

High school 37.33 ± 0.35

Junior college 37.31 ± 0.38

Undergraduate or higher 37.75 ± 0.22

Gender 0.738 0.461

Male 37.07 ± 6.01

Female 36.84 ± 5.43

two sets of variables. Thus, CCA may offer an efficient way to
assess this association between two sets of variables.

Results of Canonical Correlation
The present study defined the variables of personality traits as
the independent variables and health literacy as the dependent
variable. Table 5 shows that the first canonical correlation was
0.309 in the two-parent family and 0.347 in the single-parent
family. The first canonical correlation interpreted the highest
possible correlation between all linear combinations for two sets
of variables. The second canonical correlations were 0.131 and
0.071, respectively. Although the canonical correlation of 0.131
was significant, the proportion of variance explained was less than
the first canonical correlation. Therefore, our study considered
retaining the first canonical correlation coefficient.

The standardized canonical coefficients of E, A, C, N, and
O as the variables of personality traits in the parent family
were −0.150, −0.359, −0.410, −0.111, and −0.641, respectively,
for the first canonical variate (VT1). HC, DP, and HP were
the variables of health literacy, and the standardized canonical
coefficients were 0.192, −0.195, and −0.973, respectively, for the
first canonical variate (WT1). The coefficients of O (−0.641)
and HP (−0.973) indicated that they contributed the most
to personality traits and health literacy in the two-parent
family, respectively.

In the single-parent family, the standardized canonical
coefficients of E, A, C, N, and O were −0.337, −0.424, −0.050,
−0.015, and −0.659, respectively, for the first canonical variate
(VS1). The first canonical variate (WS1) of health literacy, such as
HC, DP, and HP were 0.273, −0.780, and −0.497, respectively. It

demonstrated that O (−0.659) and DP (−0.780) contributed the
strongest to personality traits and health literacy (Table 6).

The optimal linear equations were:
VT1 = −0.150∗E-0.359∗A-0.410∗C-0.111∗N-0.641∗O
WT1 = 0.192∗HC-0.195∗DP-0.973∗HP
VS1 = −0.337∗E-0.424∗A-0.050∗C-0.015∗N-0.659∗O
WS1 = 0.273∗HC-0.780∗DP-0.497∗HP

Results of Canonical Loading
According to canonical loading results in the two-parent family,
O (−0.745) had a stronger effect than E (−0.314) and N (−0.337)
to form the first pair variable for personality traits (VT1).
Additionally, HP (−0.992) for health literacy had greater effect
than HC (−0.621) and DP (−0.792) to form the first pair (WT1).
Similarly, canonical loading of O (−0.839) played a role in
personality traits compared to other factors in the single-parent
family (VS1). However, canonical loading for health literacy
indicated that DP (−0.957) and HP (−0.915) had a greater effect
than HC (−0.739) in forming the first pair (ST1) (Table 7).

Thus, a related structural illustration of the first canonical
correlation on personality traits and health literacy in two-type
family structures is shown in Figures 1, 2.

Determinants of Health Literacy in Two
Types of Family Structure
A hierarchical multiple regression analysis, which was based on
the results of CAA, was used to examine the factors associated
with health literacy. The current study selected residential area,
monthly income, gender, education, and personality traits as the
independent variables. Regression coefficients were performed in
Table 8.

First, all factors, except personality traits, were selected into
model 1 (two-parent family without personality traits factors)
and model 3 (single-parent family without personality traits
factors). Education proved to be statistically significant in both
regression models. As the educational level increased, health
literacy increased. Additionally, monthly income was another
factor that influenced health literacy in the single-parent family.

Next, all factors including personality traits selected through
CCA, were included in model 2 (two-parent family with
personality trait factors) and model 4 (single-parent family
with personality trait factors). Education remained a predictor
in the regression model of the two-parent family. All five
personality trait factors were statistically significant in model
2, which that they were predictors of health literacy in the
two-parent family. The coefficient of determination, R2, varied
from 0.094 to 0.160 in model 1 and model 2. Monthly income
(for 4,501–9,000), agreeableness and openness of personality
traits were significant in model 4. However, education was no
longer significant in this regression. The R2 was 0.134 in model
4 (Table 8).

DISCUSSION

To our best knowledge, the present study is the first to
focus on the relationship between health literacy and
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TABLE 3 | Comparison of personality traits between two-parent family and single-parent family.

E A C N O

Two-parent family 6.32 ± 1.69 7.10 ± 1.48 6.82 ± 1.68 6.28 ± 1.53 6.44 ± 1.57

Single-parent family 6.47 ± 1.66 6.84 ± 1.49 6.68 ± 1.55 6.19 ± 1.47 6.54 ± 1.52

t 1.482 3.013 1.493 0.944 1.131

p 0.139 0.003* 0.136 0.346 0.258

*p < 0.05.
E, extraversion; A, agreeableness; C, conscientiousness; N, neuroticism; O, openness.

TABLE 4 | Correlation matrix for the variables of health literacy and personality traits.

Variables E A C N O HC DP HP

E 1.000 − − − − − − −

A −0.015 1.000 − − − − − −

C 0.139* 0.262* 1.000 − − − − −

N 0.162* 0.239* 0.123* 1.000 − − − −

O 0.199* 0.128* 0.075* 0.090* 1.000 − − −

HC 0.082* 0.128* 0.061* 0.116* 0.175* 1.000 − −

DP 0.126* 0.151* 0.106* 0.118* 0.218* 0.792* 1.000 −

HP 0.117* 0.182* 0.146* 0.097* 0.235* 0.709* 0.781* 1.000

*p < 0.05.
E, extraversion; A, agreeableness; C, conscientiousness; N, neuroticism; O, openness; HC, healthcare; DP, disease prevention; HP, health promotion.

TABLE 5 | Results of canonical correlation in two types of family structure.

Pair Canonical correlation Eigenvalue Wilks statistic F p PVE (set 1/set 2)

Two-parent family

1 0.309 0.105 0.887 8.037 0.000 0.310/0.729

2 0.131 0.017 0.981 2.404 0.014 0.185/0.266

3 0.046 0.002 0.998 0.701 0.552 0.200/0.072

Single-parent family

1 0.347 0.137 0.873 3.766 0.000 0.330/0.858

2 0.071 0.005 0.992 0.422 0.908 0.131/0.125

3 0.057 0.003 0.997 0.440 0.724 0.164/0.110

PVE, proportion of variance explained.

TABLE 6 | Standardized canonical coefficients for personality traits and health literacy in two types of family structure.

Personality traits variable set Health literacy variable set

E A C N O HC DP HP

Two-parent family

VT1 −0.150 −0.359 −0.410 −0.111 −0.641 WT1 0.192 −0.195 −0.973

VT2 −0.205 0.025 0.642 −0.813 −0.065 WT2 −0.915 −0.717 1.146

VT3 −0.885 0.403 −0.157 0.181 0.112 WT3 1.334 −1.711 0.531

Single-parent family

VS1 −0.337 −0.424 −0.050 −0.015 −0.659 WS1 0.273 −0.780 −0.497

VS2 −0.762 −0.543 0.004 0.330 0.788 WS2 1.331 0.339 −1.429

VS3 −0.118 0.594 −0.964 0.061 −0.010 WS3 1.188 −1.772 0.894

E, extraversion; A, agreeableness; C, conscientiousness; N, neuroticism; O, openness; HC, healthcare; DP, disease prevention; HP, health promotion; VT1, VT2, and VT3,
personality traits variables for two-parent family; WT1, WT2, and WT3, health literacy variables for two-parent family; VS1, VS2, and VS3, personality traits variables for
single-parent family; WS1, WS2, and WS3, health literacy variables for single-parent family.

personality traits in China. We found that education,
extraversion, agreeableness, conscientiousness, neuroticism,
and openness were significantly related to health literacy in

two-parent family. However, monthly income, agreeableness,
and openness were influencing factors of health literacy in
single-parent family.
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TABLE 7 | Canonical loadings for personality traits and health literacy in two types of family structure.

Personality traits variable set Health literacy variable set

E A C N O HC DP HP

Two-parent family

VT1 −0.314 −0.558 −0.581 −0.337 −0.745 WT1 −0.621 −0.792 −0.992

VT2 −0.263 −0.006 0.501 −0.759 −0.124 WT2 −0.695 −0.550 −0.027

VT3 −0.872 0.448 −0.151 0.112 0.032 WT3 0.362 −0.264 0.124

Single-parent family

VS1 −0.568 −0.561 −0.282 −0.227 −0.839 WS1 −0.739 −0.957 −0.915

VS2 −0.487 −0.359 −0.158 0.150 0.488 WS2 0.523 0.277 −0.147

VS3 −0.220 0.323 −0.803 0.119 −0.037 WS3 0.425 −0.090 0.375

E, extraversion; A, agreeableness; C, conscientiousness; N, neuroticism; O, openness; HC, healthcare; DP, disease prevention; HP, health promotion; VT1, VT2, and VT3,
personality traits variables for two-parent family; WT1, WT2, and WT3, health literacy variables for two-parent family; VS1, VS2, and VS3, personality traits variables for
single-parent family; WS1, WS2, and WS3, health literacy variables for single-parent family.

FIGURE 1 | Correlations between variables set of personality traits and variables set of health literacy and among their canonical variables in two-parent family.

The average score of health literacy was 36.94 ± 5.69 in our
study. Comparing the results with Duong, people in mainland
China had a higher level of health literacy than the other six
countries or areas in Asia (p < 0.05) (Duong et al., 2019).
Our study identified that health literacy was associated with
education. Health literacy is considered to be able to collect, read,
comprehend, and utilize health resources (Zarcadoolas et al.,
2005; Manganello, 2007). Education for health was considered
to be a health promotion action for the general population
(Nutbeam, 2000). Those with a higher level of education have
been confirmed to have higher cognitive functions, which are an
effective skills to collect health information (Iwasa and Yoshida,
2020). Monthly income is another factor that influenced the
health literacy. Individuals with a reasonable economic status
are more likely to make good use of healthcare resources and
to collect health information in the right way (Nutbeam, 2000;
Wharf Higgins et al., 2009; Sorensen et al., 2012; Rask et al.,

2014; Martin and Chen, 2015). In addition, high monthly income
indicates that people can widely select health resources, health
insurance, and healthcare systems (Ishikawa et al., 2018).

This study found that individuals with higher agreeableness
were more likely to have higher level of health literacy.
Agreeableness plays an important part in children’s, adolescents’,
and adults’ social functioning (Kochanska and Kim, 2020).
Agreeableness was positively related to parental warmth,
responsiveness and authoritative parenting in general, which
could promote more positive emotion regulation in children
(Coplan et al., 2009). Remarkably, agreeableness was related to
lower levels of stress, depression, and anxiety (Qian and Yahara,
2020; Al-Omiri et al., 2021; Nikcčvić et al., 2021). Agreeable
individuals are generous, trusting and compliant, and are more
likely to seek social support, and exhibit active coping and
reappraisals when encountering a stressful experience (Afshar
et al., 2015; Getzmann et al., 2021). Those with high levels of
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FIGURE 2 | Correlations between variables set of personality traits and variables set of health literacy and among their canonical variables in single-parent family.

TABLE 8 | Factors associated with health literacy in two types of family structure.

Two-parent family Single-parent family

Model 1 Model 2 Model 3 Model 4

β P β P β P β P

Constant 31.595 <0.001 21.227 <0.001 31.626 <0.001 20.391 <0.001

Residential area (ref. = urban area) −0.522 0.237 −0.593 0.167 −0.418 0.612 −0.586 0.466

Monthly income (ref. = <1,500) − − − − − − − −

Monthly income (1,500–4,500) 0.197 0.762 0.203 0.747 1.910 0.033 1.523 0.080

Monthly income (4,501–9,000) 0.676 0.313 0.550 0.395 2.504 0.012 2.141 0.027

Monthly income (≥9,001) 0.752 0.316 0.711 0.326 2.121 0.088 1.590 0.188

Gender (ref. = female) −0.401 0.311 −0.400 0.300 0.323 0.640 0.136 0.840

Education (ref. = illiteracy) − − − − − − − −

Education (primary school) 2.432 0.110 2.331 0.114 0.349 0.849 0.112 0.950

Education (middle school) 4.829 0.001 4.678 0.001 3.631 0.033 2.650 0.114

Education (high school) 6.995 <0.001 6.818 <0.001 1.961 0.235 1.587 0.329

Education (junior college) 6.034 <0.001 5.886 <0.001 3.810 0.030 2.997 0.080

Education (undergraduate or higher) 6.752 <0.001 6.563 <0.001 3.687 0.020 2.818 0.072

Extraversion − − 0.222 0.025 − − 0.270 0.162

Agreeableness − − 0.288 0.014 − − 0.529 0.015

Conscientiousness − − 0.325 0.002 − − 0.080 0.702

Neuroticism − − 0.259 0.021 − − 0.083 0.696

Openness − − 0.485 <0.001 − − 0.830 <0.001

R2 0.094 − 0.160 − 0.064 − 0.134 −

agreeableness were good at problem-focused coping (i.e., efforts
to improve a given situation), and able to deal with the health
problems resulting from negative emotion (Agbaria and Mokh,
2021). The McMaster model of family functioning, including
dimensions such as problem solving, communication, roles,
affective responsiveness, affective involvement and behavioral
control, that has impact on the health of family members (Bello

et al., 2018). Two-parent family may have sufficient family
functioning which would lead to better family health status. In
contrast, single-parent family may have fewer resources including
time, money and social networks that might lead to poor health
outcomes (Christie-Seely and Talbot, 1985; Bello et al., 2018).

The results also showed that openness was associated
with health literacy. According to the definition, openness
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should be positively associated with searching for health-related
information (Bogg and Vo, 2014). Openness broadly reflects a
person’s ability to accept new experiences, both exploring internal
emotions or ideas and exposing to new or unfamiliar things
(Oie et al., 2020). Individuals a with high level of openness were
sensitive to health information and more likely to benefit from
training programs and accept health-related behaviors for health
promotion (Salgado, 1997; Wagner et al., 2017). Low openness
was related to personal adaptation problems and inability to
understand or express one’s own feelings (Oie et al., 2020).
Additionally, parents with high openness are more likely to
comprehend and adjust the needs of their children in different
situations (Slade, 2005). Some studies have shown that parents
high in openness could sustain a satisfactory relationship and be
willing to share feelings with children (Neyer and Voigt, 2004;
Zhou et al., 2017).

Extraversion, as a critical predictor for parenting warmth,
was labeled energetic and assertive. Extraversion had a positive
correlation with physical activity, which could improve health
literacy and lead to better health outcomes (Wilson et al., 2005;
Krueger et al., 2009). Extroverted parents are more willing
to share health information with their children, observe their
children’s daily health status, and make better health decisions.
Additionally, the family atmosphere could be more harmonious
by exercising together. A previous study demonstrated that
adolescents from a single-parent family may have remarkably
higher odds of risky health behaviors (e.g., smoking and
high alcohol consumption) and mental health issues (e.g.,
depression and suicidal ideation) (Park and Lee, 2020). Parents
who scored higher on extraversion were related to positive
emotional expressions interacting with children, and providing
a more intimate environment and cultivating health behaviors
(Prinzie et al., 2009). In contrast, negative emotions such as
depression have been proven to be related to low extraversion
(Chioqueta and Stiles, 2005).

Of the Big Five Personality constructs, conscientiousness
reflected the extent to which a person was organized, goal
directed, and followed rules (Prinzie et al., 2009; Eisenberg
et al., 2014). High conscientiousness was more likely to follow
social norms toward health information or health behavior,
and should help family member to contribute more to the
health outcome (Barrick et al., 1998; Hirsh, 2010). A previous
study demonstrated that lower conscientiousness has potential
explanatory relevance to risky health behavior (e.g., smoking) and
childhood maltreatment (e.g., childhood neglect) (Collado et al.,
2019). For example, cigarette smoking represents a risky health
behavior that leads to high morbidity of lung cancer. Parents
with high conscientiousness and health literacy always obey the
norms and exhort their children not to smoke. However, parents
may pay less attention to their children who are more likely to be
exposed to the risk of poor health behavior and mental health in
a single-parent family (Park and Lee, 2020).

Neuroticism is vulnerable to negative emotions such as
anxiety, depression and fear (McCrae and John, 1992). Most
studies demonstrated that individuals with a low level of
neuroticism were more likely to have a high level of health
literacy. However, our study showed that neuroticism had

a positive relationship with health literacy. One possible
reason for this difference could be that people with moderate
neuroticism may pay more attention to health conditions, to
search for health information and to use health resources
rationally to maintain health and wellbeing. Neurotic people
tended to have strong negative emotions to adverse events
in life. Therefore, negative emotions such as anxiety and
worry were inclined to cause emotional instability. Studies
have shown a positive relationship between neuroticism and
internalizing problems among children, adolescents, and adults,
which may destroy the intimate relationship between parents
and children (Malouff et al., 2005; Prinzie et al., 2009;
Kotov et al., 2010). Lower neuroticism was related to more
autonomy support, warmth and behavior control, which
was a critical factor in maintaining positive interactions. In
addition, two-parent family spent more time participating
in activities with children which could improve intimate
relationships (Stephan et al., 2014; Wilson and Dishman,
2015).

The present study had several limitations. First, as a cross-
sectional study, it was difficult to prove causation from the
findings related to health literacy and personality traits. This
study found that people with high neuroticism tended to
have a high level of health literacy, which was opposite to
some studies. The personality score was influenced by several
factors, such as age, health status, social support, and life
events when they were investigated (Costa and McCrae, 1988).
A longitudinal study is needed to ensure the relationship
between health literacy and personality traits in two types
of family structure in the future. Second, this study used
a multistage random sampling method, and the number of
single-parent family was much smaller than that of two-parent
family. Considering the problem of ratio, two-parent family was
randomly sampled at approximately 1,000, as the ratio of two-
parent family to single-parent family was 2:1. Therefore, the
representation of the results of two-parent families may need to
be further confirmed.

CONCLUSION

Overall, the results of the current study demonstrated a
positively significant association between health literacy and
personality traits in two types of family structure. Openness
provided the strongest contribution to the related structure
of canonical correlation on the personality trait set. On the
other hand, healthcare and health promotion had stronger
effects on the health literacy set. Hierarchical multiple
regression analysis showed that education, extraversion,
agreeableness, conscientiousness, neuroticism, and openness
were the factors influencing health literacy in the two-parent
family. Additionally, monthly income, agreeableness and
openness were the factors influencing health literacy in a
single-parent family. These results may offer an effective,
practical and instructive approach to explaining the relation
between health literacy and personality traits in two types of
family structure.
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