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Abstract

Extensive evidence has been found for the associations between personality traits and health. 

However, it remains unknown whether the relationships between personality and health show 

differential patterns across different life stages. The current research examined how the 

associations between the level of and changes in the Big Five personality traits and different 

types of health outcomes (self-rated, physical, and physiological health outcomes) differ across 

ages over the lifespan (Sample 1, age range: 15-100) and during the aging process (Sample 2, age 

range: 50-109) in particular. Using data from the two large longitudinal studies - the Household, 

Income and Labor Dynamics in Australia Survey (HILDA) and the Health and Retirement Study 

(HRS), we observed three important patterns. First, levels of and changes in personality traits 

were significantly associated with health across different life phases, and these effects were 

observed even in very old ages. Second, overall, the prospective relations between personality 

traits/changes in personality traits and health outcomes increased in strength in mid adulthood 

and/or early stages of late adulthood; however, the strength of their connections diminished in 

very old ages. Finally, there were some trait-specific and health outcome-specific patterns in 

the age-differential associations between personality and health. Findings from the current study 

contribute to enhancing our understanding of the personality-health link from a developmental 

perspective and provide critical information for the design and implementation of screening and 

interventions targeting health promotion.
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It has been widely recognized that personality traits play crucial roles in health (Hill & 

Roberts, 2016; Murray & Booth, 2015; Smith, 2006) throughout adulthood until old age 

(Atherton et al., 2014; Graham et al., 2017; Mueller et al., 2018; Weston et al., 2015). 

Also, a general agreement has been reached that personality traits change across the life 

course (Graham et al., 2020; Roberts et al., 2006; Roberts & DelVecchio, 2000), and 

changes in personality also exert impacts on health (Hill & Roberts, 2016; Luo et al., 

2022). However, it remains unknown to what degree personality traits are differentially 

connected to health at different ages. The current study addressed the following questions: 

First, are the associations between personality traits and health stable (in the same direction 

and of similar strength) over time? Second, if not, at what point in the adult lifespan are 

personality and health most strongly associated, and when does the personality-health link 

attenuate? Third, to what extent does the pattern for the possible age-differential associations 

between personality and health differ across different trait domains and different types of 

health outcomes? Answers to these questions will greatly enhance our understanding of how 

individual differences in health vary across the adult lifespan, and better uncover the role 

of dispositional factors in health from a lifespan perspective. Extending the investigation 

to changes in personality traits further tests the personality-health connection from a 

developmental perspective. Moreover, examining the differential associations between 

personality traits and health across ages may inform the prediction of health status among 

individuals in different life phases and provide critical information for the design and 

implementation of screening and interventions targeting health promotion. Therefore, the 

present research investigated the potential linear and quadratic moderating effects of age 

on the prospective associations between the Big Five personality traits (level and change) 

and different health outcomes (self-rated health, general disease level, and physiological 

health) in two samples from large longitudinal panel studies. Specifically, in Sample 1, we 

examined the age-differential relations between personality traits and health from a lifespan 

developmental perspective. Also, considering the importance of health challenges and rapid 

health changes during aging, in Sample 2, we zoomed in on individuals aged 50 and older 

to better scrutinize the age-related changes in the associations between personality traits and 

health outcomes in the aging population.

Theoretical Perspectives on Age Differences in the Personality-Health 

Associations

Personality-Health Associations across the Lifespan

Several theoretical frameworks have suggested that the connections between personality 

traits and health outcomes may become increasingly strong as people enter middle 

adulthood and/or late adulthood. For example, according to the theory of selective 

optimization with compensation (SOC; Baltes, 1997; Baltes & Smith, 2003), developmental 

processes include both gains and losses, and there is an age-associated loss in biological 
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potential. Due to the decline in biological potentials, there is an age-related increase in the 

need for culture-based compensations to generate and maintain high levels of functioning, 

suggesting a moderating effect of age on the culture-health link such that the impact 

of culture becomes increasingly salient to health among older people. According to the 

Baltes (1997), culture refers to the entirety of psychological, social, material, and symbolic 

resources. Although the SOC theory was proposed for culture in general, as the author 

of the SOC theory indicated (Baltes, 1997), the predicted developmental pattern could be 

applied to a wide range of physical, psychological, and social resources. Therefore, it may 

be well applied to the link between personality traits and health outcomes as personality 

has been demonstrated as powerful psychological resources to health, both theoretically and 

empirically (Friedman et al., 2010; Goodwin & Engstrom, 2002; Goodwin & Friedman, 

2006; Murray & Booth, 2015; Smith, 2006). Moreover, personality traits may increasingly 

function as compensatory resources as biological resources decline with age. For example, 

high conscientiousness may display compensatory effects by promoting health behavior 

engagement and medical adherence (Bogg & Roberts, 2004; Hill & Roberts, 2011), while 

low neuroticism contributes to health by protecting people from stressful experiences and 

feelings of distress as they age (Luo et al., 2023; Shackman et al., 2016). Higher levels of 

extraversion and agreeableness may also compensate for decreases in biological potentials 

by benefiting interpersonal relationships, resulting in more social support and resources 

(Graziano & Habashi, 2015; Wilkowski & Ferguson, 2014).

A similar pattern is also implied by the resource substitution hypothesis (Mirowsky & 

Ross, 2003), which states that the beneficial effects of resources on health are more salient 

among individuals with fewer alternatives. The resource substitution hypothesis indicates 

that personal education has more substantial influences on individuals’ health among those 

with less educated parents (Mirowsky & Ross, 2003; Ross & Mirowsky, 2011). Although 

originally formulated with reference to education, recent research has shown that personality 

traits can also show compensatory effects when alternative resources are limited. For 

example, personality traits have been found to show compensatory effects to background 

disadvantage in predicting status attainment such as annual income (Damian et al., 2015). 

As discussed above, as people age, personality traits may compensate for biological declines 

because of their connections to health-promoting behaviors and experiences, leading to 

stronger connections between personality and health in older ages.

More recently, the Life Course of Personality Model (LCP Model; Shanahan et al., 2014) 

was proposed for the association between the personality trait, conscientiousness, and 

health across different stages of life course in particular. The LCP model suggests that 

conscientiousness plays a crucial role in the promotion of health and avoidance of diseases 

throughout the life course, spanning from childhood, adolescence to adulthood. However, 

conscientiousness may become increasingly consequential to different health processes 

as people enter middle adulthood and/or early stage of late adulthood, given that aging 

processes introduce new challenges and the maintenance of health becomes more and more 

important during those life stages. In addition, conscientiousness is likely to increasingly 

distinguish people based on their health status over time because individuals who differ in 

conscientiousness engage in different behaviors (e.g., individuals high on conscientiousness 

are more likely to engage in health behaviors that are beneficial for health) on a day-to-day 
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basis, the cumulative effects of which gives rise to diverging pathways of health. Therefore, 

consistent with the pattern predicted by the SOC theory and the resource substitution 

hypothesis, the LCP model also suggests a moderating role of age in the conscientiousness-

health association such that there are increases in the strength of the connections between 

conscientiousness and health outcomes as people enter middle adulthood and/or early stage 

of late adulthood.

In sum, the theoretical notions suggest that there may be age-differential patterns in the 

personality-health link such that personality and health are increasingly tied to each other 

as people enter middle and/or late adulthood. However, while the LCP model proposes 

the age-differential associations between personality and health for the trait domain of 

conscientiousness in particular, other theoretical frameworks (e.g., the SOC theory) have 

hypotheses for cultural factors (including personality) in general. Thus, it remains to be 

examined to what extent the hypotheses can be applied to personality traits in different trait 

domains. In addition, there is also a lack of understanding of whether the patterns can be 

applied to different types of health outcomes (e.g., self-rated health, disease level).

Personality-Health Associations during the Aging Process

While the theoretical frameworks typically depict an amplifying importance of personality 

to health as people age, there has also been a clear call to further distinguish between the 

young-old (a period roughly from 65 to 85, also referred as the Third Age) and the oldest-

old (starting approximately from the mid 80’s, also referred as the Fourth Age) age in late 

adulthood (Baltes & Smith, 2003; Mueller et al., 2018). The importance of differentiating 

the young-old and oldest-old age was also emphasized by the SOC theory and the LCP 

model as the two aging phases are qualitatively different from each other (Baltes, 1997; 

Baltes & Smith, 2003; Mueller et al., 2018; Shanahan et al., 2014). Specifically, according 

to previous research, in the young-old age, despite decreases in biological potentials, 

individuals still possess remarkable plasticity such that it is possible for compensatory 

resources, such as personality traits, to offset the biological losses and provide support to 

maintain adequate levels of functioning. In contrast, the oldest-old age is characterized by 

decrements across multiple domains of functioning and compared to those in the young-old 

ages, individuals in the oldest-old age are at a substantially higher risk of severe functional 

impairments (Baltes, 1997; Baltes & Smith, 2003; Mueller et al., 2018; Smith & Ryan, 

2016). Based on the SOC theory and the LCP model (Baltes & Smith, 2003; Shanahan 

et al., 2014), the oldest-old age is highly vulnerable and change-resistant. Therefore, the 

effects of compensatory resources are likely to dissipate in this life stage because of the 

sharply decreased biological plasticity that limits their effectiveness and the overpowering 

force of biological processes of aging. Thus, scrutinizing the late adulthood, age may show 

moderating effects in a pattern that personality traits display increases in the strength of their 

associations with health outcomes in the young-old age due to their growing compensatory 

roles; however, the strength of the association decreases when people progress to the oldest-

old age.

Taken together, different theoretical frameworks unanimously suggested the possibility that 

the associations between personality traits and health outcomes vary across different phases 
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of the life course. Overall, we expected U-shaped relations (or inverted U-shaped relations 

depending on valence of the personality and health variables) between personality traits and 

health outcomes across ages over the lifespan and aging process such that the strength of 

their associations was strongest in midlife/young-old ages but diminished in the oldest-old 

phase. Identifying such an age-differential pattern requires sufficiently large sample sizes at 

different life phases. Most previous studies that sampled participants at different ages have 

a relatively smaller number of participants in late adulthood, especially in the oldest-old 

stage, leading to reduced power to detect the potential discrepancy between the young-old 

and oldest-old phases. Thus, in the current study, in addition to Sample 1 which included 

participants across different life stages, we also used data from an aging sample in which 

large sample sizes were available for both the young-old and the oldest-old age to afford us 

higher statistical power to detect potential decline in the associations between personality 

traits and health outcomes in the oldest-old age.

Empirical Findings on Age Differences in the Personality-Health 

Associations

According to previous research, some evidence was provided for the moderating effects 

of age on the personality-health link. For example, Canada et al. (2016) found that the 

associations between neuroticism and difficulties in performing daily physical activities 

were stronger in older adults (age 65 and older) compared to those in their young or middle-

aged life phases. Mueller (2018) also reported that in a sample of older adults, the predictive 

effects of neuroticism on functional health (indexed by measures of handgrip strength and 

close visual acuity) were stronger in the group of subjects aged from 70 to 84 than the group 

of subjects who were 85 years or older. However, no difference in the predictive effects 

of extraversion was found between the two groups. When different age ranges were used 

to group participants, the effects of neuroticism and extraversion on perceived health and 

functional status were reported to be stronger in participants aged 75 and older than those 

aged between 60 and 74 (Duberstein et al., 2003). In contrast, other studies found relatively 

stable effects of personality traits, such as conscientiousness, dispositional forgiveness and 

gratitude, on self-rated health across adulthood (Hill & Allemand, 2011; Hill & Roberts, 

2011; Hill et al., 2013).

In addition to the levels of personality traits assessed at certain time points, research has 

started to paying attention to changes in personality traits. Extensive evidence has suggested 

that personality traits change over the adult life span, with changes occurring even in late 

adulthood (Berg & Johansson, 2014; Graham et al., 2020; Kandler et al., 2015). Moreover, 

changes in personality traits have been shown to predict various health outcomes. For 

example, increases in neuroticism were related to higher mortality rates at a given age in 

older adults (Mroczek & Spiro, 2007). Other studies consistently reported evidence that 

increases in negative traits (e.g., neuroticism and impulsivity) and decreases in positive traits 

(e.g., conscientiousness and extraversion) were associated with higher risks of developing 

disease, having poorer self-perceived mental and physical health, and experiencing increases 

in work reduction due to physical health problems (Magee et al., 2013; Sutin et al., 2013; 

Turiano et al., 2012). However, very few studies have been conducted to examine the 
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moderating effects of age on the links between changes in personality traits and health. One 

exception is Magee et al. (2013) who found that the effects of changes in personality traits 

over 4 years (measured on 2 occasions) on self-perceived physical health were generally 

found to be more salient in younger than older adults (participants were categorized into 

different age groups).

In sum, previous studies provided some preliminary evidence for the age-differential 

patterns in the personality-health associations. However, inconsistencies in the findings 

suggested that more research is needed.

Theoretical and Methodological Considerations for the Personality-Health 

Link across Ages

Several limitations have prevented researchers from drawing confident conclusions from 

prior work. First, only a limited number of personality trait domains and health outcomes 

were tested in previous studies. It is possible that there are trait-specific and/or health 

outcome-specific patterns that lead to the inconsistent findings. As we discussed, it remains 

to be examined to what extent the hypotheses can be applied across different personality trait 

domains and different types of health outcomes.

Second, most of the previous studies modeled age in a categorical rather than continuous 

way or only examined the linear moderating effects of age on the personality-health link. 

Such designs may obscure important patterns and lead to inaccurate conclusions. The SOC 

theory (Baltes, 1997) and the LCP Model (Shanahan et al., 2014) suggest that personality 

and health are likely to be increasingly tied to each other as people enter midlife or early 

stages of late adulthood but show attenuating connections in very old ages. Thus, there may 

be curvilinear patterns in their associations. It is essential that both linear and curvilinear 

effects of age are tested to better uncover the nuances in the personality-health link across 

the life course.

Third, different age ranges were used by each of these previous studies and most of them 

were restricted to certain life stages. To better examine the patterns of the personality-health 

associations, a wide range of ages (e.g., different phases across the life course) should be 

covered. Furthermore, previous research usually treated the young-old and oldest-old stages 

as a homogeneous group and rarely differentiated the two aging stages from each other. 

According to the SOC theory, it is crucial to distinguish between the young-old and oldest-

old ages in late adulthood due to the potential differential importance of psychological 

factors to health. Relatedly, as the moderating effects of age are likely to be small (Hill & 

Roberts, 2016), it is important to have adequate sample sizes in ages in each life stage to 

detect the effects with sufficient power. Therefore, compared to previous work, in the present 

study, we used data from larger samples, including data from an aging sample with sufficient 

participants in both the young-old and the oldest-old phases, to ensure greater power to 

detect the effects.

Fourth, there is still a lack of understanding of how changes in personality traits and 

health are also contingent upon age. Research has shown changes in personality traits 
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across different life phases (Bleidorn et al., 2019; Lucas & Donnellan, 2011; Roberts et 

al., 2006), with changes observed even in very old ages (Graham et al., 2020; Kandler et 

al., 2015; Mõttus et al., 2012). Thus, it is important to examine whether the patterns of the 

age-differential personality-health links proposed by previous theories are also applicable 

to changes in personality traits. Meanwhile, for personality-based interventions that target 

health prevention and promotion through triggering positive changes in personality traits 

(Chapman et al., 2014), understanding the degree of relevance of changes in personality 

traits to health is key to improving efficacy of the interventions.

The Current Study

The current study aimed to test the moderating effects of age (linear and quadratic effects) 

on the associations between the Big Five personality traits and health outcomes (self-rated 

health, general disease level, and physiological health indicator) in two samples using 

Moderated Nonlinear Factor Analysis (MNLFA; Bauer, 2017). Specifically, given the broad 

range of age across different life stages covered, we examined how the associations between 

the Big Five personality traits and health outcomes vary across ages over the life course 

(Age 19 - Age 97) using data from the Household, Income and Labor Dynamics in 

Australia Survey (HILDA). We also used data from the Health and Retirement Study (HRS, 

2006-2016; the HRS is sponsored by the National Institute on Aging and is conducted by 

the University of Michigan) to zoom into the possible age-related differential associations 

between the Big Five personality traits and health outcomes during aging (Age 50 and 

older) in particular. This is because of the increasing salience of health challenges as 

people age, identifying factors that may be risky or protective to health becomes particularly 

important. Furthermore, the theoretical frameworks (e.g., SOC theory, LCP model) posit the 

importance of differentiating between the young-old and oldest-old age in late adulthood 

and suggest that the relations between personality traits and health are likely to vary 

across these stages (Baltes & Smith, 2003; Mueller et al., 2018; Shanahan et al., 2014). 

Compared to HILDA, much larger sample sizes were available in HRS for individuals in 

the young-old and oldest-old phases of late adulthood across ages, allowing us to better 

scrutinize the nuances of the personality-health association during the aging process. Rather 

than comparing and replicating results in two samples, the findings from the two samples 

served the aims of the present study in a complimentary way. By integrating their results, 

our approach of using these two samples allowed us to investigate the increasing salience 

of health challenges as people age, helping identify the particular importance of personality 

trait domains that may be deleterious to or protective of health across different stages of 

adulthood.

In both samples, analyzed separately, we first examined the concurrent (personality traits 

and health outcomes measured in the same wave) and prospective (personality traits 

measured in one wave and health outcomes measured 4 years later) associations between 

personality traits and health outcomes across ages. Compared to concurrent analyses, the 

prospective design allows researchers to obtain more accurate estimates of the personality-

health relationship because it is likely that the effects of personality on health are better 

manifested after accumulating over time and the biasing impact of common method bias 

can be reduced substantially, thus laying stronger groundwork for future research to examine 
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the causal relations between personality traits and health across ages. From a practical 

perspective, prospective design can better inform the implementation of early screening and 

prevention for potential health problems. Thus, in the subsequent sections, we focus on 

the prospective analyses. Details about the concurrent analyses and results can be found 

in the online supplemental material. Although personality traits are generally considered 

predisposing factors in the theoretical models reviewed, we note that the current study 

did not aim to make any causal inferences (more in the Discussion section). Next, given 

the availability of longitudinal assessments of personality traits, we conducted longitudinal 

analyses to test the moderating effects of age on the associations between changes in the Big 

Five personality traits across multiple waves and health outcomes measured together with 

the last-wave assessment of personality traits. Based on previous theoretical frameworks on 

the personality-health link across the life course, we hypothesized that, overall, the strength 

of the prospective associations between personality traits and health would increase with age 

in middle-aged and young-old life stages but decrease in very old age.

Method

Transparency and Openness

Data from HILDA and HRS are available via request/publicly available and the use 

of which is declared by Northwestern University as exempt IRB review. Data request/

data of HILDA and HRS and prior publications used the data can be found at the 

websites of the studies (HILDA: https://melbourneinstitute.unimelb.edu.au/hilda; HRS: 

https://hrs.isr.umich.edu/about). All the analyses scripts can be found at https://osf.io/

582ek/?view_only=3c106e1812b143e09b0674be85e55bf2.

Participants

Household Income and Labour Dynamics in Australia (HILDA).—The HILDA is 

an Australian household-based panel study that collects data on health, personal well-being, 

education, employment, and family life over the life course. Data collection began in 

2001, and new measurement occasions occur every four years. In total, four waves of 

personality assessment were available in HILDA. In the prospective analyses, a sample 

of 16,063 participants (53.1% female) who provided data on the Big Five personality 

traits and at least one of the health outcomes (self-rated health and general disease level) 

was included. Personality traits were measured in the fifth (2005), ninth (2009), and 

thirteenth (2013) waves of assessment and were paired with self-rated health and general 

disease level assessed in the ninth (2009), thirteenth (2013), and seventeenth (2017) waves 

of assessment, resulting in a 4-year interval between personality measures and physical 

health assessments. For participants who provided assessments in multiple waves, we used 

participants’ first available personality measures and their health measured 4 years later 

(thus each participant’s personality responses were included in the analyses only once 

despite that many provided multiple waves). Timelines for assessments of personality and 

health outcomes used in the prospective analyses for HILDA are presented in Figures S1a. 

The mean age of the sample was 44.91 (SD = 18.17, Range: 19-97) at the time of health 

assessment (see Figure S2a for the distribution of age). 74% of the sample received at least 

Luo et al. Page 8

J Pers Soc Psychol. Author manuscript; available in PMC 2024 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://melbourneinstitute.unimelb.edu.au/hilda
https://hrs.isr.umich.edu/about
https://osf.io/582ek/?view_only=3c106e1812b143e09b0674be85e55bf2
https://osf.io/582ek/?view_only=3c106e1812b143e09b0674be85e55bf2


12 years of education or Certificate III or IV (courses require the completion of Year 10 and 

Year 11 education, respectively).

In the longitudinal analyses (in which changes in personality traits were tested), a 

sample of 16,788 participants (52.9% female) who provided data on personality traits 

in at least one of the four waves and at least one of the health outcomes (self-rated 

health and general disease level) was included. For physical health outcomes, personality 

traits measured in the fifth (2005), ninth (2009), thirteenth (2013), and seventeenth (2017) 

waves (6,468 participants provided data in all 4 waves) and self-rated health and general 

disease level assessed in the seventeenth (2017) wave of assessment were used. Timelines 

for assessments of personality and health outcomes used in the longitudinal analyses for 

HILDA are presented in Figures S1b.The mean age of the sample was 45.65 (SD = 19.08, 

Range: 15-100) at the time of the last available health assessment (see Figure S2b for 

the distribution of age). 74.6% of the sample received at least 12 years of education or 

Certificate III or IV.

The Health and Retirement Study (HRS).—The HRS is a longitudinal study of a 

representative American sample of participants (and their spouses) aged 50 years and older 

(Burkhauser & Gertler, 1995), aiming to investigate the challenges and opportunities of 

aging. In the prospective analyses, a sample of 16,404 participants (59.4% female) who had 

data on the Big Five personality traits and at least one of the health outcomes (self-rated 

health, general disease level, and allostatic load) was included. Specifically, personality data 

drawn from the eighth to the eleventh (measured in 2006, 2008, 2010, and 2012) waves 

were paired with health outcomes assessed 4 years later (from the tenth to the thirteenth 

waves in 2010, 2012, 2014, and 2016) (Health and Retirement Study, 2013a, 2013b, 2014, 

2015a, 2015b, 2017a, 2017b, 2020a, 2020b, 2021a, 2021b, 2022). To maximize the sample 

size, for participants who provided assessments in multiple waves, we used participants’ 

first available personality measures and their health measured 4 years later. Timelines for 

assessments of personality and health outcomes used in the prospective analyses for HRS 

are presented in Figures S3a.The mean age of the sample was 69.13 (SD = 10.23, Range: 

50-109) at the time of health assessment (see Figure S2c for the distribution of age). On 

average, the participants reported 12.73 (SD = 3.15) years of education.

In the longitudinal analyses, a sample of 15,322 participants (59.7% female) who provided 

data on personality traits in at least one of the three waves and on at least one of the health 

outcomes at Time 3 were included. In HRS, half of the participants completed psychosocial 

measures in 2006, 2010, and 2014, and the other half completed the measures in 2008, 2012, 

and 2016. The two samples were combined to maximize sample size in the longitudinal 

analyses such that personality traits were assessed every 4 years at 3 time points. A total 

of 7,313 participants had personality data at all 3 time points. Timelines for assessments of 

personality and health outcomes used in the longitudinal analyses for HRS are presented in 

Figures S3b.The mean age of the sample was 69.67 (SD = 10.52, Range: 50-104) at the time 

of health assessment (Time 3; see Figure S2d for the distribution of age). On average, the 

participants reported 12.79 (SD = 3.19) years of education.
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We ran a series of attrition analyses to test whether dropouts resulted in unrepresentative 

longitudinal samples among participants who had usable personality data at Time 1 in both 

HILDA and HRS. Details can be found in the online supplemental material. In general, 

compared to participants who had personality at some (but not all) of the time points, those 

who provided data on all waves of the assessments had slightly lower scores on neuroticism 

and higher scores on conscientiousness (t = −4.50, p < .001, d = −.13 for neuroticism and t 
= 8.38, p < .001, d = .24 for conscientiousness in HILDA; t = −6.70, p < .001, d = −.16 for 

neuroticism and t = 7.90, p < .001, d = .19 for conscientiousness in HRS). Differences on 

other variables (e.g., education, gender, extraversion) were generally small.

Measures

Personality.—HILDA. The Big Five personality traits were measured by 28 adjectives 

derived based on a brief version of the Goldberg’s Big Five Markers Scale (Saucier, 1994). 

Each adjective was rated on a seven-point scale with 1 as “does not describe me at all” and 7 

as “describes me very well”. Across the 4 waves used in the current study, Cronbach alphas 

ranged from 0.80 to 0.81 for neuroticism, 0.75 for extraversion across waves, from 0.78 to 

0.79 for conscientiousness, from 0.77 to 0.78 for agreeableness, and from 0.74 to 0.75 for 

openness. HRS. The Big Five personality traits were measured by 26 adjectives using the 

MIDUS Big Five Adjectival scale (Lachman & Bertrand, 2001). Each adjective was rated 

on a four-point scale with 1 as “a lot” and 4 as “not at all”. Across the 3 waves, Cronbach 

alphas ranged from 0.71 to 0.72 for neuroticism, 0.75 for extraversion across waves, from 

0.65 to 0.66 for conscientiousness, from 0.78 to 0.79 for agreeableness, and from 0.79 to 

0.81 for openness.

Self-Rated Health.—In both HILDA and HRS, Self-rated health was measured by a 

single item asking participants to rate their general health status as poor, fair, good, very 

good, or excellent. The item was coded such that higher scores represented better perceived 

health states.

General Disease Level.—HILDA. General disease level was estimated as the sum of 

participants’ endorsement on items about diagnoses of different types of conditions that 

had persisted or were likely to persist for 6 months or more, including heart/coronary 

disease, high blood pressure/hypertension, Type 1 and Type 2 diabetes, any type of cancer, 

arthritis, lung conditions (asthma, chronic bronchitis, or emphysema), and other circulatory 

conditions. The total score ranged from 0 to 9. HRS. General disease level was computed 

as the total scores of participants’ endorsement on items about diagnoses of different 

conditions, including heart condition, high blood pressure, diabetes, any type of cancer, 

arthritis, lung disease, and stroke. The total score ranged from 0 to 7.

Allostatic Load.—Allostatic load was examined only in HRS. Physiological measures and 

biomarkers were used to index allostatic load. Cardiovascular functioning was assessed 

by systolic and diastolic blood pressure. The functioning of metabolic systems was 

measured by waist circumference, hemoglobin A1C (HbA1C), high density lipoprotein 

cholesterol (HDL), total cholesterol (TC), and cystatin C. C-reactive protein (CRP) was 

used as a marker of inflammatory reactions. Consistent with previous studies (McEwen, 
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2000; Seeman et al., 1997; Stephan et al., 2016), allostatic load index was computed by 

averaging z-scores of the 8 indicators, and higher values indicate higher dysregulation of the 

physiological systems.

Statistical Analysis

All the analyses were conducted using Mplus 8.5 (Muthen & Muthen, 1998-2017). Full 

information maximum likelihood (FIML) was used for estimation due to missing data across 

waves. Measurement invariance for each Big Five personality trait across waves was tested 

in each sample. Details about the analyses and results (see Table S1) can be found in online 

supplementary materials. Overall, consistent with previous research using these data (e.g., 

Chereches et al., 2022), measurement invariance was confirmed for all traits in both samples 

at the configural, metric, and scalar levels of analyses.

To examine the moderating effects of age on the prospective associations between each of 

the Big Five personality traits and health outcomes (self-rated health, general disease level, 

and allostatic load), the moderated nonlinear factor analysis (MNLFA) models were fitted 

for each pair of personality traits and health outcomes. Figure 1a displays the conceptual 

illustration of the model tested for the prospective personality-health link. In general, the 

MNLFA models allow model parameters, including latent means, latent variances, factor 

loadings, and covariances and correlations, to differ as a function of other variables on a 

continuous scale (Bauer, 2017). Researchers can regress these parameters on moderators 

to examine how the parameters change with moderators. Conceptually speaking, the 

moderation part is a regression model where parameter of interests is the Y (e.g., covariance) 

and the moderator variable is the X. If the regression slope is statistically significant, then 

we conclude that there is a significant moderation effect. The MNLFA model serves the 

purpose of the current study well to examine the moderating role of age by testing the 

degree to which the covariances between personality traits and health outcomes are variant/

invariant across ages. Contrasting to the traditional moderation test (e.g., creating interaction 

terms of predictors and moderators) in which predictors and moderators are statistically 

indistinguishable from each other, the MNLFA model allows for direct translation of our 

research question into statistical models by using age to predict the covariance between 

personality and health. In addition, compared to the traditional moderation test, the 

MNLFA better facilitates modeling and interpreting quadratic moderating effects of age 

(testing whether there were U-shaped/inverted U-shaped patterns in the covariances between 

personality traits and health outcomes across ages). In the current analyses, personality 

traits were modeled as latent variables with the items assessing the traits used as manifest 

indicators. To test the possible quadratic moderating effects of age on the prospective 

associations between personality traits and health outcomes, in each model, age (at the time 

of health assessment) and the squared age (age^2) were included as moderators of the means 

and variances of the personality trait and the health outcome and the covariance between 

the personality trait and the health outcome. If the quadratic moderating effects of age were 

found to be nonsignificant, models were refitted to test the linear moderating effects of age 

only (with age included as the only moderator). As recommended for modelling in Mplus, 

age (and age in the calculation for squared age) was centered around 50 and then divided 

by 10 to reduce the variance of age for better convergence (Muthen & Muthen, 1998-2017). 
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To ensure that model-implied correlations between personality and health across ages do not 

exceed −1 and 1, we followed the recommendation by Bauer (2017) and tested the linear 

and quadratic effect of age on the Fisher’s z transformed correlation. To facilitate results 

interpretation, we transformed all Fisher’s zs back to the correlation metric in the Results 

section. The moderating effects of the quadratic or linear term of age on the prospective 

covariance between personality traits and health outcomes were the focus in this step of the 

analyses. Model fit indices (such as CFI, RMSEA) were not available for MNLFA models 

yet.

To test the moderating effects of age on the associations between changes in personality 

traits and health outcomes, in both the HILDA and the HRS samples (Figure 1b displays 

the conceptual illustration of the model tested for the link between changes in personality 

traits and health outcomes), latent growth models were fitted and the estimated slopes were 

then used to represent linear changes (only linear changes were modeled in the current study 

due to the limited number of time points) in personality traits across waves (see Table S2 

for the means and variances of the slopes in the two samples). In each model, the latent 

variables for each of the Big Five personality traits were specified at each time point of 

assessment, and the latent variables were used to estimate the latent intercept and slope for 

each of the five personality traits. The intercept and slope parameters of the variables were 

set to correlate with each other. All the loadings and residual variance of the same item were 

fixed to be equivalent across waves. In the MNLFA models, the quadratic moderating effects 

of age on the covariance between changes in personality traits and health outcomes were 

tested by including both age and age^2 as moderators. Age was rescaled in the same way 

as discussed above. If nonsignificant effects were observed for the quadratic (age^2) term, 

models with only the linear moderating effects of age were refitted.

Results

Descriptive Results

The overall prospective correlations between the Big Five personality traits and the health 

outcomes tested in the two samples without considering the moderating effect of age are 

presented in Table 1. In general, high neuroticism was related to negative health outcomes 

(e.g., low self-rated health and high general disease level), whereas high extraversion, 

conscientiousness, agreeableness, and openness were related to positive health outcomes 

(e.g., high self-rated health, low general disease level and allostatic load). However, 

unexpectedly, in the models without age, neuroticism displayed a negative prospective 

association with general disease level, whereas conscientiousness and agreeableness were 

positively correlated with general disease level in HILDA.

Table 1 also presents the overall correlations between Big Five personality trait change 
(operationalized as slopes in the latent growth models) and health outcomes in the 

HILDA and the HRS samples without considering the moderating effect of age. Overall, 

increases in neuroticism were correlated with negative health outcomes (e.g., low self-rated 

health and high general disease level), while increases in extraversion, conscientiousness, 

agreeableness, and openness were correlated with positive health outcomes (e.g., high 

self-rated health, low general disease level and allostatic load). Unexpectedly, in HILDA, 
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increases in neuroticism were linked to lower general disease level, whereas increases in 

extraversion were related to higher general disease level.

Personality and Health across the Lifespan (HILDA)

Self-Rated Health—We tested the moderating effects of age on the concurrent and 

prospective associations between the Big Five personality traits and health outcomes. 

Results for concurrent analyses are presented in the online supplement (see the section 

for “sample information and results for the concurrent analyses”, Tables S3-S5, and Figures 

S4-S5). Table 2 presents the unstandardized parameter estimates for the quadratic (age2 in 

quadratic effect test) and/or linear (age in linear effect test) moderating effects of age on the 

prospective associations between the Big Five personality traits and self-rated health and the 

relations between changes in personality traits and self-rated health in the HILDA sample 

(baseline estimates refer to the relations between personality traits and self-rated health at 

age 50). Figure 2 displays the model-implied prospective correlations between personality 

traits, changes in personality traits and self-rated health across ages plotted based on 

parameters estimated from the MNLFA model in HILDA. As shown in Table 3 and Figure 

2, when examined across the life course, age showed significant quadratic moderating 

effects on the prospective links between neuroticism and openness and self-rated health. 

Specifically, a U-shaped prospective association was observed between neuroticism and 

self-rated health across ages such that the strength of their negative association was strongest 

in midlife and decreased during old ages. Across the lifespan, the positive prospective 
link between openness and self-rated health was weak at earlier ages but became stronger 

as individuals aged (after age 60). Age demonstrated a linear moderating effect on the 

prospective connection between conscientiousness and self-rated health. As shown in Figure 

2, the positive association between conscientiousness and self-rated health weakened across 

ages. No significant moderating effects of age were found for extraversion and agreeableness 

such that the two trait domains exhibited stable prospective relations to self-rated health over 

time.

As Table 2 shows, when examined across the life span in HILDA for changes in personality 

traits, age demonstrated significant quadratic effects on the links between changes in 

extraversion and changes in agreeableness and self-rated health. As shown in Figure 2, 

after decreasing across younger and middle adulthood, the strength of the associations 

between changes in extraversion and changes in agreeableness and self-rated health went up 

in old ages such that the beneficial effects of elevation in extraversion and agreeableness 

on self-rated health were increasingly salient as people aged. In contrast, age exhibited 

significant linear effects on the relations between changes in neuroticism and changes in 

conscientiousness and self-rated health. As plotted in Figure 2, relative to young ages, the 

strength of the association between increases in neuroticism and lower levels of self-rated 

health, as well as the association between increases in conscientiousness and higher levels 

of self-rated health, diminished across ages. Increases in openness showed stable but weak 

relations to better self-related health across ages.

General Disease Level—As shown in Table 2, overall, the strength of the prospective 
associations between personality traits and general disease level were weaker than that for 
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self-rated health. We detected significant quadratic effects of age on the prospective relations 

between neuroticism and extraversion and general disease level over the life course. The 

positive relation between neuroticism and general disease level increased in magnitude over 

time but decreased after 60’s (See Figure 2). The prospective relation between extraversion 

and general disease level was generally weak despite the significant quadratic effect of age. 

Additionally, we found that the negative prospective association between conscientiousness 

and general disease level became stronger (more negative) in a linear way as age goes 

up. Generally, stable but very weak associations were found for openness or agreeableness 

across ages.

Regarding change in personality traits, in HILDA, age demonstrated a significant quadratic 

effect on the association between changes in neuroticism and general disease level (see 

Table 2). According to the pattern displayed in Figure 2, contrary to our expectation, 

changes in neuroticism were associated with general disease level in young adulthood, 

meaning that increasing neuroticism was associated with less disease; however, the 

magnitude of this association approached zero as people entered the midlife stage. Age 

also displayed significant linear effects on the relations between changes in extraversion 

and changes in conscientiousness and general disease level across the life course. As 

expected, increases in extraversion and conscientiousness were related to lower general 

disease level after midlife, and the strength of their association increased linearly from 

midlife through older adulthood. No significant moderating effects of age were found for 

changes in agreeableness and openness as increases in agreeableness and openness displayed 

stable associations with lower general disease level during aging.

Table 3 provides a summary of the age-differential patterns for the prospective associations 

between the Big Five personality traits and health outcomes, as well as the associations 

between changes in the Big Five personality traits and health outcomes, across the life 

course in HILDA.

Personality and Health in the Aging Process (HRS)

Self-Rated Health—Age demonstrated quadratic moderating effects on the prospective 
associations between neuroticism, conscientiousness, and openness and self-rated health in 

HRS. As Table 4 and Figure 3 present, starting from age 50, the strength of the prospective 

associations between the three personality traits (negative association for neuroticism and 

positive associations for conscientiousness and openness) and self-rated health increased and 

peaked around 70’s; however, the strength of the links decreased when individuals entered 

their 80’s. No significant moderating effects of age were observed for extraversion and 

agreeableness. The prospective connections between higher extraversion and agreeableness 

and better self-rated health remained stable as people aged.

When the relations between changes in personality traits and health were examined after 

age 50 in HRS, there was a significant quadratic effect of age on the connection between 

changes in conscientiousness and self-rated health (Table 4). As can be seen from Figure 

3, the relation between increases in conscientiousness and better self-rated health increased 

in strength from 50 to 70 but declined after age 70. Also, there was a significant linear 

effect of age on the link between changes in openness and self-rated health, with the 
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association between increases in openness and better self-rated health decreased across time 

in the aging process. Age did not show significant moderating effects on the links between 

changes in neuroticism, extraversion, and agreeableness and general disease level. Decreases 

in neuroticism and increases in extraversion and agreeableness displayed stable relations to 

better self-rated health during age.

General Disease Level—We detected significant quadratic effects of age on the 

prospective relations between extraversion, conscientiousness, agreeableness, and openness 

and general disease level in aging (Table 4). Specifically, there was a U-shaped prospective 
link between conscientiousness and general disease level (See Figure 3). The strength of 

their negative connection increased in early phases of late adulthood but diminished around 

age 80. However, despite the significant quadratic effects of age on the prospective relation 

between extraversion, agreeableness, and openness and general disease level, as Figure 3 

presents, the associations were generally weak during aging process. We found a linear 

age pattern for neuroticism, such that the strength of the prospective positive association 

between neuroticism and general disease level declined in a linear manner across ages.

As presented in Table 4, during the aging process, age showed significant quadratic 

effects on the relations between changes in conscientiousness, changes in agreeableness, 

and changes in openness and general disease level in HRS. When examined from the 

pattern plotted in Figure 3, though generally weak, the strength of the associations between 

increases in conscientiousness, agreeableness, and openness and lower general disease level 

got slightly stronger in young-old ages but approached zero as individuals entered very 

old ages. Age did not display significant moderating effects on the associations between 

changes in neuroticism and changes in extraversion and general disease level during the 

aging process.

Allostatic Load—Significant linear effects of age on the prospective relations between 

extraversion, conscientiousness, agreeableness, and openness and allostatic load were found 

in HRS (Table 4). As shown in Figure 3, there was a decreasing strength in the prospective 
negative link between conscientiousness and allostatic load across ages. When compared to 

conscientiousness, the associations between extraversion, agreeableness and openness and 

allostatic load were generally weaker and decreased in strength across time in aging. No 

significant moderating effects of age were found for neuroticism.

As displayed in Table 4, for changes in personality traits, in HRS, age exhibited a significant 

quadratic effect on the link between changes in conscientiousness and allostatic load. 

As shown in Figure 3, an inverted U-shape pattern was observed in the strength of the 

association between increases in conscientiousness and lower levels of allostatic load. Their 

negative connection decreased in strength and approached zero around 70’s, after which, 

the strength of their connection showed slight increases again. In addition, there were 

also significant linear effects of age on the relations between increases in extraversion, 

agreeableness, and openness and lower levels of allostatic load during aging. In general, 

the connections between increases in extraversion, agreeableness, and openness and lower 

levels of allostatic load diminished in magnitude across time during the aging process. No 

significant moderating effects of age was observed for change in neuroticism.
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Table 5 provides a summary of the age-differential patterns for the prospective associations 

between the Big Five personality traits and health outcomes, as well as the associations 

between changes in the Big Five personality traits and health outcomes, during the aging 

process in HRS.

Discussion

The present study examined whether the prospective associations between the Big Five 

personality traits and different types of health outcomes (self-rated health, general disease 

level, and physiological health indicators) and the associations between changes in the 

personality traits and health outcomes demonstrated age-differential patterns across the 

lifespan and during the aging process in particular. Using data from large samples with 

participants at different life phases allowed us to detect the potential moderating effects 

of age with sufficient power. Modeling age continuously also enabled us to scrutinize the 

nuanced moderating effects of age on the personality-health link. According to the current 

results, when examined from the life-span and aging perspectives, both the prospective 

personality-health and the personality change-health links displayed differential associations 

across ages in terms of strength and/or direction of the relations. The results of the current 

study reveal three main findings. First, the results supported the importance of personality 

traits/changes in personality traits to health outcomes across different life stages. Second, 

overall, the strength of the prospective relations between the personality traits and health 

outcomes, as well as the connections between changes in personality traits and health 

outcomes, increased in midlife or early stages of late adulthood and decreased in very old 

ages. Third, despite the general pattern, trait-specific and health outcome-specific patterns of 

associations across ages were also observed.

Integration of the Information from the Two Samples

As we note that results from the two samples should not be considered as replicating each 

other as the two samples differ in the span and distribution of age. Rather, they should 

be interpreted as complimentary of each other. Jointly interpreting the results from the 

two samples can provide a more complete picture of the age-differential relation between 

personality and health across different life phases. Thus, before discussing the implications 

of the findings, we provide an integration of the results from the two samples to facilitate 

further discussion.

For self-rated health, overall, evidence was found that the associations between personality 

traits/changes in personality traits and self-rated health displayed the strongest associations 

in middle adulthood and/or early phases of late adulthood, and these associations diminished 

in very old age. Specifically, when the findings from the two samples were jointly 

considered, the above-mentioned pattern was found for the prospective associations between 

neuroticism, conscientiousness, and openness, as well as changes in conscientiousness, and 

self-rated health. However, the prospective relations between extraversion and agreeableness 

and self-rated health were generally stable in strength both across the lifespan and during 

the aging process. After decreasing in strength in young and middle adulthood, the relations 

between increases in extraversion and agreeableness and better self-rated health stayed 
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stable in late adulthood. Regarding general disease level, across the two samples, we also 

observed that neuroticism and conscientiousness, as well as changes in conscientiousness 

over time, demonstrated strengthening associations with general disease level in midlife and 

young-old ages, but the strength of these connections decreased in very old ages (e.g., after 

age 80). Generally, the levels of and changes in extraversion, agreeableness, and openness 

exhibited weak relations to general disease level across time. In terms of allostatic load, 

according to the findings from HRS, in general, the prospective link between extraversion, 

conscientiousness, agreeableness, and openness and allostatic load decreased during aging. 

Similarly, the relations between changes in personality traits and allostatic load were also 

found to decline in magnitude as people aged in late adulthood.

Theoretical Implications

Relevance of Personality to Health across the Lifespan—It has been widely 

acknowledged that personality traits and changes in personality traits play essential roles 

in impacting individuals’ health status (Ferguson, 2013; Hill & Roberts, 2016; Kern & 

Friedman, 2011; Luo et al., 2022; Murray & Booth, 2015; Smith, 2006). By incorporating 

the moderating effects of age, findings from the current study contributes to the theoretical 

frameworks on the connections between personality traits and health by further supporting 

the importance of personality traits to health. According to our results, personality 

traits were substantially related to health outcomes across different life phases, with the 

associations observed even in very old ages (e.g., in 80’s). Moreover, the results further 

underscored the relevance of personality traits to health by demonstrating that the effects 

went beyond self-perception of health: the relations between personality and health were 

also observable in health outcomes assessed in a relatively objective way, including disease 

level and physiological health indicators, across different phases of the life course and aging 

process.

General Pattern of the Personality-Health Link across Ages—Results from the 

present study also highlight the developmental nature of the personality-health association. 

In general, our results suggest that the pattern predicted by the SOC theory and the LCP 

model can be applied to the prospective relations between neuroticism, conscientiousness, 

and openness and self-rated health. Similarly, the prospective relations between neuroticism 

and conscientiousness and general disease level displayed strengthening associations in 

midlife and young-old ages before declining in very old ages. As the SOC theory depicts, in 

early phases of the aging process, there is substantial self-plasticity such that individuals 

still possess psychological capacity to regulate the subjective impact of health-related 

losses (Baltes & Smith, 2003). Findings from the current study illustrate that low levels 

of neuroticism and high levels of conscientiousness and openness may act as compensatory 

resources to facilitate the adjustment as individuals age, and the efficacy of these trait 

domains do not diminish until individuals enter the oldest-old ages. In addition, the 

compensatory role of low neuroticism and high conscientiousness applies not only to 

subjective health perceptions but also contributes to reducing disease burden.

The findings from the two samples also reveal that the hypotheses proposed in the LCP 

model for the level of conscientiousness measured at a specific time point were also 
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applicable to the relations between changes in conscientiousness and health outcomes. 

As we observed, the strength of the associations between increases in conscientiousness 

and higher self-rated health and lower general disease level elevated in midlife/young-

old age but decreased in very old ages. Such pattern reveals that, during the early 

stages of aging, positive development in personality traits, increases in conscientiousness 

in particular, may provide resources for psychological adaptions to the changed health 

conditions and maintaining healthy functioning. Our results support and extend the 

LCP model by demonstrating that both the level of conscientiousness and changes in 

conscientiousness play important roles in health. The level of conscientiousness and changes 

in conscientiousness were found to display more consistent and more potent relations 

to self-rated health and general disease level across the life course and aging process 

when compared to other trait domains, especially in middle adulthood and young-old 

ages. Conscientiousness is closely tied to goal-directed behaviors, planning, and impulse 

control (Roberts et al., 2009). The SOC theory has posited that optimizing positive health 

change requires in concert the application of a set of behavior-enhancing factors, including 

physical status, goal commitment, practice, and efforts. Thus, conscientiousness contributes 

to desirable physical health outcomes as it promotes effective responses to health challenges 

(Shanahan et al., 2014). Meanwhile, conscientiousness has consistently been shown to be 

tied to an array of health behaviors and adherence (Bogg & Roberts, 2004; Hill & Roberts, 

2011), which may also function as compensatory resources that exert beneficial effects on 

individual’s physical health.

Patterns Specific to Certain Trait Domains and Health Outcomes—Different 

from the general pattern in which the links between personality traits and health outcomes 

diminished in strength in very old ages, the level of and changes in extraversion and 

agreeableness demonstrated substantial stable relations to self-rated health throughout the 

aging process. Extraversion is closely related to positive social interactions because of its 

social core (Wilkowski & Ferguson, 2014). Similarly, agreeableness is also suggested to 

be related to the motivation to maintain harmonious interpersonal relationships (Graziano 

& Habashi, 2010, 2015). The current findings indicated the importance of positive social 

experiences to individuals’ subjective health evaluation for successful aging, even in very 

old ages during which individuals have to face considerable health declines and the lack of 

other compensatory resources.

In addition, for allostatic load, contrary to our expectations, neuroticism was only weakly 

linked to allostatic load throughout the aging process. Meanwhile, other than showing 

stronger connections with health outcomes during the young-old stage, the prospective 

connections between the positive trait domains and allostatic load diminished in strength 

in a linear manner across the aging process. Similarly, for changes in personality traits, 

while changes in neuroticism only showed a weak relation to allostatic load in aging, 

the links between changes in extraversion, agreeableness, and openness and allostatic load 

decreased in strength as individuals aged. The strength of the association between changes 

in conscientiousness and allostatic load declined over time but showed an increasing pattern 

after 80’s, suggesting a growing importance of conscientiousness to physiological health 

in the oldest-old phase. Compared to other types of health outcomes, allostatic load is 
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influenced by biological functioning to a greater extent, which declines as individuals 

enter late adulthood. The pattern of current findings suggests that the compensatory power 

provided by personality traits to allostatic load decreases with biological declines over 

time. More research is needed to uncover the mechanisms underlying the strengthening 

association between changes in conscientiousness and allostatic load in the oldest-old ages.

Overall, as the first large-scale systematic investigation of the age-differential personality-

health link, our findings contribute to refining the theories by specifying the patterns for 

the age-differential connections between personality and health for different trait domains 

and different types of health outcomes. Furthermore, the present study also extends the 

theoretical frameworks and empirical research on the personality-health link by investigating 

the age-differential associations for changes in personality traits.

Practical Implications

Understanding the age-differential associations between personality traits and health 

outcomes also has practical implications. As evidence has been shown for the importance of 

personality traits in influencing health outcomes, there are growing interests in developing 

personality-based interventions (Bleidorn et al., 2019; Chapman et al., 2014; Magidson et 

al., 2014) as research has demonstrated that personality traits are amenable to intervention 

(Roberts et al., 2017). Results from the present study adds support for the utility of the 

personality-based interventions by showing that personality traits, particularly changes 

in personality traits, are substantially related to different types of health outcomes in a 

prospective way across different life phases. In addition, the current findings contribute to 

identifying the critical period for implementing the personality-based interventions to help 

with disease prevention and health management. According to our results, in general, it 

is likely that the interventions will be most effective if they are administered in midlife 

stage or in early stages of late adulthood (around 50’s and 60’s). Furthermore, findings 

from the present study provide trait-specific and health-outcome-specific information that 

can be useful for improving the precision and efficacy of the interventions. For example, 

despite the general pattern, our results suggest that interventions designed to increase 

extraversion may lead to better subjective perception of health throughout the life course and 

aging process. Similarly, interventions aimed to increase conscientiousness may contribute 

to better physiological health after the 80’s. However, it is worth noting that findings 

from the present study can only be viewed as preliminary evidence for the potential use 

of the personality-based interventions. The assumption of applying the personality-based 

interventions for prevention/health promotion is that personality is a leading indicator and 

influences health through a downstream process (Chapman et al., 2014; Mroczek, 2014). 

In the current study, we did not attempt to examine the causal relation between personality 

traits/changes in personality traits and health. Previous work has demonstrated the reciprocal 

associations between changes in personality traits and changes in health outcomes (Luo 

et al., 2022). Factors, such as people’s socioeconomic status, that are related to both 

personality and health (Chen & Miller, 2013; Hughes et al., 2021) are likely to play roles in 

driving the observed associations between personality and health. More work is needed to 

establish the causal link between personality and health.
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Limitations and Future Directions

The current study has many strengths such as using two large samples to examine the 

moderating effects of age from both the life-span and aging perspectives and conducting 

analyses for the dynamic changes in personality traits and different types of health 

outcomes. However, there are qualifications that need to be considered when interpreting 

the study findings. First, we only examined the Big Five personality traits and changes in 

the personality traits at the domain level. Recent research has suggested that there may be 

better predictive validity for facets and nuances (items used to measure personality traits) 

than domain-level traits (Stewart et al., 2022). Also, compared to domain-level traits, facets 

and nuances were found to better capture age-related differences in specific behaviors, 

thoughts, and feelings (Mottus & Rozgonjuk, 2021). It’s possible that the domain level 

traits are too broad and mask the underlying characteristics that are driving the observed 

associations. Thus, future research is needed to test the age-differential associations between 

personality traits/changes in personality traits and health at the facet- and nuance-level of 

personality traits. Second, only the Big Five were tested for personality. Previous work has 

shown that trait domains other than the Big Five, such as optimism, contribute to health 

outcomes and longevity during the aging process (Chopik et al., 2015; Lee et al., 2019). 

Moreover, in addition to personality traits, other domains of personality, such as goals and 

narrative identity, have been shown to be related to health outcomes and well-being and 

provide incremental information above and beyond the Big Five personality traits (Adler et 

al., 2016; McKnight & Kashdan, 2009). Thus, future studies should examine the possible 

age-differential associations between other trait domains and other domains of personality 

and health outcomes. Third, recent research has suggested that the structure of personality 

changes over time, with the structure for older adults differing from that for younger adults 

(Beck et al., 2023). Structural changes in personality traits should be taken into account in 

future work on the relations between personality traits and health. Fourth, the current study 

focused on the general levels of health outcomes in different types (e.g., general levels of 

subjective health perception, diseases, and physiological functioning). Future work is needed 

to examine if the patterns can be applied to specific health outcomes within each type (e.g., 

specific diseases). Fifth, in the present study, only self-report measures were used to assess 

personality traits. Aggregation of friend-rated personality traits has been reported to be a 

better predictor of longevity when compared with self-ratings (Jackson et al., 2015). Future 

research should use different sources to assess personality traits (e.g., other-report measures, 

behavioral measures). The information obtained from different rating methods can better 

inform how personality traits and health are connected at different life stages. Finally, it 

has been suggested that the mechanisms (e.g., stress exposure, health behaviors) underlying 

the personality-health link may differ across ages (Mroczek et al., 2020; Shanahan et al., 

2014), with some mechanisms being more important in certain life phases than others. 

Future research will benefit from examining the potential age-differential mediating effects 

of various mechanisms to better uncover the personality-health association, contributing to 

improving the precision and efficacy of the personality-based intervention.

Conclusion

In summary, the current study investigated the age-differential prospective associations 

between the Big Five personality traits and changes in the personality traits and different 
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types of health outcomes. Using data from two large longitudinal samples, we examined the 

moderating effects of age on the prospective relations between personality traits and health 

outcomes and the links between changes in personality traits and health outcomes from both 

life-span developmental and aging perspectives. Overall, the strength of the associations 

increased in midlife or early stages of late adulthood. However, the relations decreased in 

magnitude in very old ages. There were trait-specific and health outcome-specific patterns 

for the personality-health links across ages. Results from the current study provide insights 

into how personality traits and health are interconnected in different ages across the life 

course and during the aging process. Future research should examine the age-differential 

relations between personality and health at the facet- and nuance-level, use different sources 

for personality ratings, and consider the differential roles of different mechanisms across 

ages.
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Figure 1a & 1b. 
Conceptual overview of the moderated nonlinear factor analysis model to test the quadratic 

and/or linear moderating effects of age on the prospective association between personality 

traits/changes in personality traits and health outcomes. P = personality; H = health.
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Figure 2. 
The prospective correlations between the Big Five personality traits and self-rated health 

and general disease level and the correlations between changes in the Big Five personality 

traits and self-rated health and general disease level across ages in the HILDA sample. N 

= neuroticism; E = extraversion; C = conscientiousness; A = agreeableness; O = openness. 

Dashed lines represent statistically nonsignificant moderating effect of age (neither linear 

nor quadratic).
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Figure 3. 
The prospective correlations between the Big Five personality traits and self-rated health, 

general disease level, and allostatic load and the correlations between changes in the Big 

Five personality traits and self-rated health, general disease level, and allostatic load across 

ages in the HRS sample. N = neuroticism; E = extraversion; C = conscientiousness; A = 

agreeableness; O = openness. Dashed lines represent statistically nonsignificant moderating 

effect of age (neither linear nor quadratic).
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Table 1.

Correlation coefficients and 95% confidence intervals for the prospective associations between the Big Five 

personality traits and health outcomes and the associations between changes in personality and health 

outcomes in the HILDA and the HRS samples (age as a moderator was not added).

N E C A O

Prospective Personality-Health Associations 

HILDA

SRH −.13* [−.15, −.11] .13* [.11, .15] .11* [.09, .13] .05* [.03, .07] .04* [.02, .06]

GDL −.09* [−.11, −.07] −.05* [−.08, −.03] .04* [.02, .06] .07* [.05, .09] −.05* [−.07, −.03]

HRS

SRH −.26* [−.28, −.24] .23* [.22, .25] .29* [.27, .31] .11* [.09, .13] .20* [.19, .22]

GDL .12* [.10, .14] −.10* [−.11, −.08] −.17* [−.19, −.16] −.02 [−.04, .00] −.10* [−.12, −.08]

AL −.01 [−.03, .01] −.06* [−.08, −.04] −.13* [−.15, −.11] −.05* [−.07, −.03] −.04* [−.06, −.02]

Personality Change-Health Associations 

HILDA

SRH −.07* [−.11, −.03] .09* [.05, .13] .20* [.16, .24] .14* [.09, .18] .07* [.03, .12]

GDL −.11* [−.17, −.06] .09* [.03, .15] −.08* [−.13, −.03] −.16* [−.22, −.10] −.14* [−.20, −.08]

HRS

SRH −.13* [−.18, −.09] .25* [.20, .31] .23* [.17, .28] .20* [.14, .27] .25* [.22, .28]

GDL .06* [.02, .09] −.17* [−.21, −.12] −.17* [−.22, −.12] −.13* [−.18, −.07] −.22* [−.32, −.13]

AL .01 [−.04, .05] −.11* [−.16, −.05] −.09* [−.13, −.04] −.10* [−.16, −.04] −.09* [−.16, −.01]

Note. N = neuroticism; E = extraversion; C = conscientiousness; A = agreeableness; O = openness; SRH = self-rated health; GDL = general disease 
level; AL = allostatic load. *p ≤ .05.
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Table 3.

Summary of results for the prospective associations between the Big Five personality traits and changes in 

personality traits and health outcomes in HILDA.

HILDA

Age2 Age Pattern Summary

Self-Rated Health 

N prospective √ negative relations increased in midlife but decreased in old ages

N change √ negative relations decreased over the lifespan

E prospective positive relations were stable over the lifespan

E change √ positive relations decreased across ages but increased in old ages

C prospective √ positive relations decreased over the lifespan

C change √ positive relations decreased over the lifespan

A prospective positive relations were stable over the lifespan

A change √ positive relations decreased across ages but increased in old ages

O prospective √ positive relations increased after 60’s

O change weak positive relations were stable over the lifespan

General Disease Level 

N prospective √ positive relations increased over time but decreased after 60’s

N change √ negative relations decreased before midlife and flattened

E prospective √ weak relations over the lifespan despite a significant quadratic effect

E change √ positive relations decreased and weak negative relations emerged and increased since midlife

C prospective √ negative relations increased over the lifespan

C change √ weak negative relations emerged and increased since midlife

A prospective weak and stable relations over the lifespan

A change stable negative relations over the lifespan

O prospective weak and stable relations over the lifespan

O change stable negative relations over the lifespan

Note. “Age2” is marked when significant quadratic moderating effects of age were found; “Age” is marked when significant linear moderating 
effects of age were found (with nonsignificant quadratic moderating effects). The strength of the relation is identified as weak when the magnitude 

is smaller than .05 most of the time over the lifespan. Relations smaller than .05 in strength were reported to be ranked below the 20th percentile in 
psychological research (Bosco et al., 2015). N = neuroticism; E = extraversion; C = conscientiousness; A = agreeableness; O = openness.
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Table 5.

Summary of results for the prospective associations between the Big Five personality traits and changes in 

personality traits and health outcomes in HRS.

HRS

Age2 Age Pattern Summary

Self-Rated Health 

N prospective √ negative relations increased in young-old ages but decreased after 80’s

N change weak negative relations were stable in aging.

E prospective positive relations were stable in aging

E change positive relations were stable in aging

C prospective √ positive relations increased in young-old ages but decreased after 80’s

C change √ positive relations increased from 50 to 70 but decreased after 70’s

A prospective positive relations were stable in aging

A change positive relations were stable in aging

O prospective √ positive relations increased from 50 to 70 but decreased after 70’s

O change √ positive relations decreased in aging

General Disease Level 

N prospective √ positive relations decreased in aging

N change weak and stable relations in aging

E prospective √ weak relations increased in aging but decreased after 80’s

E change weak and stable relations in aging

C prospective √ negative relations increased in aging but decreased after 70’s

C change √ negative relations increased in aging but decreased after 80’s

A prospective √ weak negative relations in aging

A change √ weak negative relations in aging

O prospective √ weak negative relations increased in aging but decreased after 80’s

O change √ weak negative relations increased in aging but decreased after 80’s

Allostatic Load 

N prospective weak and stable relations in aging

N change weak and stable relations in aging

E prospective √ negative relations decreased in aging

E change √ negative relations decreased in aging

C prospective √ negative relations decreased in aging

C change √ negative relations decreased in aging but increased in very old ages

A prospective √ negative relations decreased in aging

A change √ negative relations decreased in aging

O prospective √ weak negative relations decreased in aging

O change √ weak negative relations decreased in aging

Note. “Age2” is marked when significant quadratic moderating effects of age were found; “Age” is marked when significant linear moderating 
effects of age were found (with nonsignificant quadratic moderating effects). The strength of the relation is identified as weak when the magnitude 

is smaller than .05 most of the time over the lifespan. Relations smaller than .05 in strength were reported to be ranked below the 20th percentile in 
psychological research (Bosco et al., 2015). N = neuroticism; E = extraversion; C = conscientiousness; A = agreeableness; O = openness.
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