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Purpose: The association between extraversion personality and high blood pressure (BP) has not been well-studied. This study aims to explore the association between extraversion personality and the BP level in a large sample of adolescents.

Methods: As an ongoing study, 5,246 children aged 6–9 years were recruited using a stratified cluster sampling method in 2014. The extraversion personality trait, assessed by the Eysenck personality questionnaire (EPQ, answered by adolescents) in 2019, was used in the main analysis. A total of 3,407 participants were eligible and included in this analysis.

Results: The EPQ extraversion score was negatively associated with a systolic BP, a diastolic BP, and mean arterial pressure (MAP) in a univariate analysis. After adjusting for other covariates, high extraversion score was negatively associated with systolic BP (β = −0.026; 95% CI = −0.047, −0.004; p = 0.002). There was an interaction between regions and the extraversion score on systolic BP (Pinteraction = 0.037). The stratified analysis showed that, in rural areas, the extraversion score was negatively associated with systolic BP (β = −0.050; 95% CI = −0.081, −0.016; p = 0.004). However, we did find an association between the extraversion score and systolic BP in urban areas (β = 0.000; 95% CI = −0.028, 0.028; p = 0.996). Similar results were observed for the extraversion assessed by parents.

Conclusions: We observed that extraversion personality was negatively associated with high BP in adolescents, especially for those who were living in rural areas. Our results suggested that a comprehensive intervention should be implemented to promote psychological health in adolescents.
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INTRODUCTION

Essential hypertension, as a well-established risk factor of cardiovascular disease, has become a global disease burden and public health concern (1). It has its roots in childhood (2). Own to the different measurement techniques, definitions, and population, the prevalence of hypertension in children and adolescents ranges from 0.3 to 12.6% (3–5) and is still increasing in developing countries. Blood pressure (BP) in childhood and adolescents could predict the risks of hypertension or cardiovascular disease in young adulthood (3, 4); therefore, identifying the risk factors for BP development from childhood into young adulthood is urgent.

Accompanied by lifestyle changes (such as excessive internet and social media use) (5), family structure (6), and academic depression, the stress in children and adolescents has arisen and become a serious social problem. On the other hand, our previous study found that left-behind children in rural areas have a higher prevalence of hypertension (7), which may partially contribute to a difference in psychological factors between left-behind children and children living with their core family (8). Previous studies have identified socioeconomic status (SES) (9), perinatal factors (10), anthropometric variables, nutrition (11), physical activity (12), obesity, and dyslipidemia as the risk factors for hypertension but not all the risk factors of hypertension have not been identified.

In personality psychology, introversion/extraversion is a dimension with the range between the two extremes, and within this range, there are people who are neither extrovert nor introvert (13). Eysenck suggests a concept that extroverts have fairly strong inhibitory processes but poor excitability. With robust nervous systems, extroverts have a high capacity for accepting stimulation. Hence, the brains of extroverts react to stimuli more slowly and weakly, leading to an inclination toward a strong sensory stimulation. In contrast, introverts have strong stimulatory processes. In terms of the cortex, introverts are inherently more motivated, with brains that react faster and more strongly to stimuli (14). It was reported that high extraversion participants showed a relatively lower cardiovascular response to moderate-intensity social stress (15), which plays a vital role in the development of hypertension (16–19). For example, Wright et al. reported a negative strong relationship between mindfulness and perceived stress in African-American college students (19). Similarly, another cross-sectional study also found that work-related stress was positively associated with cardiovascular risk among employees of a logistics company for safety in communications and flight (17). However, a few studies evaluated the impact of personality characteristics on the BP level (13, 20, 21). For example, Hozawa et al. found that the extraversion score was positively correlated with the systolic BP level (20), whereas the other two studies reported that extroversion personality was negatively associated with the BP level (13, 22). Because earlier studies mainly included a limited sample size in adults or special populations, the results were controversial (13, 20, 22, 23). In this study, we hypothesized that extrovertive personality is negatively associated with high BP in adolescents.

Our study aims to examine the association between extrovertive personality and BP in adolescents who are living in urban and rural areas using cross-sectional data with a large sample size in China.



METHODS


Patient and Public Involvement

Children and their guardians or the public were not involved in the design, conduct, reporting, or dissemination plans of our research.



Participants

In 2014, a stratified cluster sampling was used to obtain a representative sample of children aged 6–9 years in Chongqing. The first stage of sampling was to randomly select one rural and one urban county, then two communities per county were randomly selected. Participants who met all the following criteria were recruited: (1) participants aged between 6 and 9 years in 2014, (2) resided in the target region for more than 6 months, (3) did not have serious diseases (e.g., nephropathy, cardiovascular disease, or cancer), and (4) obtained consent from both the parent and children for participation. Finally, 5,246 children who were living in the selected communities were informed and included if they satisfied the inclusion criteria. Demographic information and physical examination data were collected at baseline. As an ongoing study, 4,162 participants were followed up in 2019. In addition to the physical examination, the Eysenck personality questionnaire (EPQ) was filled up in 2019. In this study, 3,407 participants with complete data are included in the analyses (Supplementary Figure 1) and a comparison of the difference between the included and excluded participants is presented in Supplementary Table 1. All works in this study were conducted following the ethical guidelines of the 1964 Declaration of Helsinki and its later amendments (24). The Institutional Review Board at the Children's Hospital of Chongqing Medical University gave its approval for the study (File No.: 2019-86). Informed consent was provided by all participants and parents/guardians.



Measures

Demographic information, SES (parental education level), and the number of children were collected. Parental education level was measured on a four-point scale ( ≤ 9 years, 9–12, 12–15, and >15 years), and we combined bachelor and master's degrees or above as few parents with master's and doctorate degrees. The degree of pubertal development was surveyed by the visit of the pediatrician and children or parents. The validity and reliability of the questionnaire were assessed and were described in detail in a previous publication (7). The questionnaire was completed by the parent or guardians of children after standard training.

Anthropometric measurements were conducted by well-trained pediatric nurses, and the protocol for these measurements was described in a previous publication (7). A mobile medical ultrasonic machine (models-H300D) was used to measure height and weight, and body mass index (BMI) was calculated as weight/height2 (kg/m2). BP and heart rate were measured on three separate occasions with an OMRON arm-type electronic sphygmomanometer (HEM7051) using an appropriately sized BP cuff placed on the participants' right arm (7). This study used the hypertension diagnostic criteria described by Jie Mi (25), which are suitable for the growth characteristics of children and teenagers in China. Hypertension (26) was defined as the average clinic measured systolic BP and/or diastolic BP ≥ 95th percentile (based on age, sex, and height percentiles). Mean arterial pressure (MAP) (27) was calculated by the formula of [systolic BP + (2 × diastolic BP)]/3.

Extraversion personality was assessed by the Chinese version of EPQ (28) in which 25 items scored on a two-point scale (for positive items NO = 0 and YES = 1) were adopted for extraversion. High scorers on the extraversion scale indicate sociable, exciting, pleasurable, carefree, and aggressive characteristics. Items in extraversion were normalized to the age- and sex-specific norm of China into a score ranging from 0 to 100 and normalized with a mean of 50 and SD of 10. The EPQ score was used in the main analysis. Also, the extroversion personality of participants was assessed and categorized into introvertive, intermediate, and extrovertive by parents.



Statistical Analyses

Differences of continuous variables in general characteristics of participants among four groups were assessed using an ANOVA. The χ2-test was used to test the difference of categorical variables. A generalized linear model (GLM) was used to analyze the association between extraversion and the BP level, and a multivariable logistic regression model was performed to test the association between extraversion and hypertension. Univariate analyses were performed in Model 1. Model 2 was adjusted for age and sex. Model 3 was further controlled for regions (urban/rural), BMI, puberty, the number of children, and father's education. Also, the interaction between regions and extraversion on BP was examined. The data analysis was conducted using SAS 9.4 software (Copyright 2020 SAS Institute, Inc. Cary, NC, USA). A significant difference was defined by an α-level of 0.05.




RESULTS

The characteristics of these subjects are presented in Table 1. A total of 3,407 samples were included. The mean age was 11.7 ± 0.6 years, 50.7% were men, and 46.6% were living in a rural area. The EPQ extraversion score was 52.0 ± 12.4 for adolescents living in urban areas and was 46.8 ± 12.8 for adolescents living in rural areas. The overall prevalence of hypertension was 3.6%.


Table 1. Participants' characteristics.
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Relationships of the EPQ extraversion score with a systolic and diastolic BP by region and sex are shown in Figures 1, 2. Systolic and diastolic BP levels were decreased with an increase in the extraversion score. Also, systolic and diastolic BP levels were higher in adolescents living in rural areas than those living in urban areas.


[image: Figure 1]
FIGURE 1. The correlation between extraversion personality and blood pressure in adolescents (A) systolic and (B) diastolic blood pressure (BP).
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FIGURE 2. The interaction between extraversion personality and region on a systolic BP.


Table 2 shows the relationship of extraversion with BP indexes. The EPQ extraversion score was negatively associated with a systolic BP, a diastolic BP, and MAP in a univariate analysis. After adjusting for age, sex, region, BMI, puberty, the number of children, and father's education, a high extraversion score was negatively associated with a systolic BP (β = −0.026; 95% CI = −0.047, −0.004; p = 0.002). Similarly, it was shown that the extraversion personality assessed by parents was negatively associated with a systolic BP (β = −0.457; 95% CI = −0.869, −0.046; p = 0.029) and MAP (β = −0.337; 95% CI = −0.658, −0.016; p = 0.039). Furthermore, we examined the association between extraversion and hypertension and found similar results (Supplementary Table 2).


Table 2. Association between extraversion personality and the blood pressure (BP) level in adolescents.
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There was an interaction between regions and the extraversion score on a systolic BP (Pinteraction = 0.037; Figure 2). The stratified analysis showed that, in rural areas, the EPQ score for extraversion was negatively associated with a systolic BP (β = −0.050; 95% CI = −0.081, −0.016; p = 0.004). However, we did find an association between the EPQ score for extraversion and a systolic BP in urban areas (β = 0.000; 95% CI = −0.028, 0.028; p = 0.996). Similar results were observed for the extraversion assessed by parents (Table 3).


Table 3. Association between extraversion personality traits and the BP level by region in adolescents.
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DISCUSSION

To the best of our knowledge, this is the largest study that explored the relationship between extraversion personality and BP in adolescents. The results revealed that even adjusting for BMI and other covariates, a lower extraversion score was significantly associated with a higher BP in adolescents. Also, we for the first time reported that there was an interaction between regions and the extraversion score on a systolic BP, suggesting an urban-rural difference in the association of extraversion personality with high BP.

Earlier studies on the association between personality traits and hypertension mainly included a limited sample size in adults or a special population. Arkwright et al. found that the prevalence of hypertension was three times more in introvertive male drinkers than in extrovertive male drinkers, but the effect disappeared in drinkers who also smoked (22). Namdar et al. also reported that introvertive healthy participants and hypertensive patients had a higher heart rate, a systolic and diastolic BP than the extrovertive ones, and after music intervention, the extrovertive ones obtained a greater reduction in SBP (13). Consistent with most previous studies, we found that a high extraversion score was positively associated with a lower BP in adolescents.

Besides, our study for the first time revealed that the associations between extraversion personality and hypertension in adolescents were different in the urban and rural areas. As shown in our study, urban adolescents have a higher E score and a higher percentage of extroverts than their rural counterparts. One possible explanation, therefore, is that more left-behind children in rural areas have a lower extraversion score (29) and more psychological imbalance (30, 31), and psychological depression and anxiety (32, 33). Our results suggested that a comprehensive intervention should be implemented to promote psychological health in adolescents, especially for those who were living in rural areas.

The association between the extraversion score and high BP may be explained by different psychosocial stress and anxiety status between introvertive and extrovertive adolescents (34) as an introvert may increase stress (35) and develop greater anxiety (22). Earlier studies found that psychosocial stress and anxiety were associated with an increased risk of hypertension, in which the sympathetic nervous system and renin-angiotensin-aldosterone system may play crucial roles (26–28). Hozawa et al. found that introversion was associated with large differences between screening BP and home BP levels (21). This result was in line with the findings that introversion may represent a hyper-reactive personality, which leads to increased adrenaline concentrations (36) and then to essential hypertension (37). These studies, taken together, suggest that clinical treatment and the prevention of hypertension should consider personality traits.

One major strength of this study is that the association between personality traits and the BP level was examined in a large sample of adolescents. However, our study has one limitation that should be considered when interpreting the results. First, as a cross-sectional analysis, it is difficult to conclude a causal relationship between personality traits and hypertension. However, personality traits tend to be stable over time and consistent across situations (38). Another limitation was that not all risk factors for hypertension were available in this study (39, 40). Finally, our results may not be extrapolated to other countries due to varied national conditions.

In conclusion, this study found that extraversion personality was independently associated with BP, after adjusting for BMI and other covariates. To our knowledge, this is the first study to explore a relationship between extraversion personality traits and BP in a large sample of adolescents. Our study indicated that establishing comprehensive prevention measures (e.g., integrated hospital, community, school, and family) for the development of good personality traits and for providing support for left-behind children in rural areas may help to reduce or prevent hypertension, especially in children who were living in rural areas.
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