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ARTICLE INFO ABSTRACT

Keywords: Objective: The present study examined the association between Five Factor Model personality traits and lung

Personality function and dyspnea.

]];““g function Methods: Participants were middle aged and older adults aged 34-103 years old (N > 25,000) from the Midlife in
yspnea

the United States Study (MIDUS), the Health and Retirement Study (HRS), the English Longitudinal Study of
Ageing (ELSA), the National Health and Aging Trends Survey (NHATS), and the Wisconsin Longitudinal Study
graduate (WLSG) and sibling (WLSS) samples. Data on peak expiratory flow (PEF), dyspnea, personality traits,
smoking, physical activity, body mass index (BMI), emotional/psychiatric problems, and demographic factors
were obtained in each sample.

Results: A meta-analysis indicated that higher neuroticism was related to lower PEF, higher risk of PEF less than
80% of predicted value, and higher risk of dyspnea. In contrast, higher extraversion and conscientiousness were
associated with higher PEF, lower likelihood of PEF lower than 80% of the predicted value, and lower risk of
dyspnea. Higher openness was related to higher PEF and lower risk of PEF less than 80%, whereas agreeableness
was related to higher PEF and lower risk of dyspnea. Smoking, physical activity, BMI and emotional/psychiatric
problems partially accounted for these associations. There was little evidence that lung disease moderated the
association between personality and PEF and dyspnea.

Conclusions: Across cohorts, this study found replicable evidence that personality is associated with lung function
and associated symptomatology.

Peak expiratory flow

1. Introduction

Poor performance on measures of lung function, such as peak expi-
ratory flow (PEF), are critical for the diagnosis of chronic pulmonary
disease (COPD) [1], and are predictive of poor mental health [2], higher
risk of limitations in activities of daily living [3], frailty [4], hospitali-
zation [5], and mortality [6,7]. Furthermore, lower PEF values have
been related to cognitive impairment [8] and increased risk of incident
dementia [9]. Given the impact of lung function on well-being,
morbidity and mortality, there is a need for a better understanding of
the factors associated with lung function. There is evidence that factors
ranging from genetic to environmental contribute to lung function
[10-12]. The present study extends existing knowledge by examining
psychological factors and lung function. Specifically, it examines

whether personality traits (relatively enduring patterns of thoughts,
feelings and behaviors) are associated with measure of PEF.

The Five Factor Model of Personality [13] organizes personality
traits along five broad dimensions: Neuroticism (the tendency to expe-
rience distress and negative emotions), extraversion (the tendency to be
outgoing and active), openness (the tendency to be curious and imagi-
native), agreeableness (the tendency to be trusting and cooperative) and
conscientiousness (the tendency to be disciplined and organized).
Existing models and research suggest that personality contributes to
health across adulthood [14]. Consistent with these conceptual models,
pervasive associations have been found between personality and a range
of health-related behaviors and outcomes, including cigarette smoking
[15], self-rated health [16], biological markers [17,18], incident disease
(e.g., Alzheimer’s disease) [19], and mortality [20]. Furthermore,

* Corresponding author. Euromov, University of Montpellier, UFRSTAPS, 700, Avenue du Pic St Loup, 34090, Montpellier, France.

E-mail address: yannick.stephan@umontpellier.fr (Y. Stephan).

https://doi.org/10.1016/j.rmed.2023.107127

Received 2 November 2022; Received in revised form 12 January 2023; Accepted 20 January 2023

Available online 21 January 2023
0954-6111/© 2023 Elsevier Ltd. All rights reserved.


mailto:yannick.stephan@umontpellier.fr
www.sciencedirect.com/science/journal/09546111
https://www.elsevier.com/locate/rmed
https://doi.org/10.1016/j.rmed.2023.107127
https://doi.org/10.1016/j.rmed.2023.107127
https://doi.org/10.1016/j.rmed.2023.107127
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmed.2023.107127&domain=pdf

Y. Stephan et al.

personality has been associated with objective measures of physical
performance, including gait speed [21] and grip strength [22].

There are reasons to expect an association between personality and
lung function. Indeed, personality is related to several clinical, behav-
ioral, and biological factors that are implicated in lung function. For
example, higher neuroticism, and lower extraversion, openness and
conscientiousness have been linked with lower cardiorespiratory fitness
[23], which may manifest into lower PEF. Furthermore, these traits as
well as lower agreeableness have been associated with higher risk of
frailty [24], which is indicated in part by lower PEF [25]. In addition,
higher neuroticism and lower conscientiousness are related to smoking
[151, physical inactivity [26], higher risk of obesity [27] and metabolic
syndrome [28], that are known to increase the likelihood of worse lung
function [29-32].

Consistent with these assumptions, one study conducted in the
Health and Retirement Study (HRS) found that higher neuroticism was
related to lower PEF and higher risk of PEF lower than 80% of predicted
values (Terracciano et al., 2017). In contrast, higher extraversion,
openness, agreeableness and conscientiousness were related to higher
PEF and lower risk of PEF less than 80% of predicted value [33].
Furthermore, personality was related to associated symptomatology.
Specifically, higher neuroticism was associated with higher shortness of
breath (dyspnea), whereas higher extraversion, openness, agreeable-
ness, and conscientiousness were related to lower risk of dyspnea [33].
Therefore, this study provides evidence of an association between per-
sonality and lung function and associated symptomatology. However, to
our knowledge, no other study has examined this link, and the associ-
ation between personality and lung function and dyspnea remains
relatively unaddressed. As a result, the present study thought to extend
this knowledge by using a multi-cohort design to test the replicability of
the link between the FFM personality traits, lung function, and associ-
ated symptomatology.

Based upon six large samples of middle-aged and older adults, the
present study examined the association between personality and lung
function. Building upon existing research [33], it was hypothesized that
higher neuroticism would be related to lower PEF, whereas higher ex-
traversion, openness, agreeableness and conscientiousness would be
associated with higher PEF. Consistent with previous research, the same
hypotheses were tested to predict PEF below a frequently used clinical
threshold, the predicted 80% PEF [34]. Complementary, these hypoth-
eses were further tested with shortness of breath (e.g. dyspnea) as the
outcome. Additional analyses examined whether the associations be-
tween personality and lung function and dyspnea were accounted for by
BMI, smoking, physical inactivity and emotional/psychiatric problems.
These variables could be considered confounding factors, but more
properly potential mediators on the pathways from personality to lung
function and symptoms. Finally, the study tested whether the associa-
tions were moderated by clinical status (lung disease) to evaluate
whether the associations are present in the general population or limited
to the subgroup with a known lung disease.

2. Method
2.1. Participants

Participants were drawn from six cohorts: the Midlife in the United
States Study (MIDUS), the Health and Retirement Study (HRS), the
English Longitudinal Study of Ageing (ELSA), the National Health and
Aging Trends Survey (NHATS), and the Wisconsin Longitudinal Study
graduate (WLSG) and sibling (WLSS) samples. The MIDUS Study was
approved by the Education and Social/Behavioral Sciences and the
Health Sciences Institutional Review Board at the University of
Wisconsin-Madison. The HRS was approved by the University of Mich-
igan IRB. ELSA was approved by the National Research and Ethics
Committee of the UK National Health Service. The NHATS was approved
by the Johns Hopkins Bloomberg School of Public Health Institutional
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Review Board. The WLS received approval from the Health Sciences IRB
at University of Wisconsin-Madison. No IRB was required for the present
study because it uses publicly available de-identified data. In each
sample, written informed consent was obtained from participants. Par-
ticipants were included if they had complete data on personality, PEF,
demographic factors and height. Individuals with missing data were
excluded. Additional analyses were conducted with individuals who
provided also dyspnea data. Descriptive statistics for the six samples are
presented in Table 1.

The MIDUS is a longitudinal study of non-institutionalized US adults.
Data from the second wave (2004-2006, MIDUS II) were used in the
present study. PEF and dyspnea were obtained among a subsample as a
part of the biomarker project of the MIDUS II.The analyzed sample was
composed of 997 individuals aged from 34 to 84 years old (55% women,
Mean age = 55.28, SD = 11.79). Of this sample, 996 individuals also
answered the dyspnea question.

The HRS is a nationally representative longitudinal study of Ameri-
cans 50 years and older and their spouse. Half of the sample provided
data on personality, demographic factors, height and PEF in 2014; Data
were obtained from the other half in 2016. Both waves were combined,
resulting in a total sample of 10,181 participants aged from 50 to 100
years old (59% women, mean age = 67.61, SD = 10.30). Within this
sample, dyspnea data was available for 8998 participants. We published
previously on personality and PEF with different waves of data from
HRS [33], but there is likely to be some overlap in the sample.

ELSA is a panel study of a representative cohort of men and women
living in England aged 50 years and older. Data on personality and de-
mographic factors were obtained at Wave 5 (2010-2011), and data on
height and PEF were obtained in Wave 6 (2012-2013). The analyzed
sample was composed of 5245 individuals aged from 50 to 89 years
(54% women, mean age = 65.85, SD = 8.05). Dyspnea data were ob-
tained for 5050 participants within this sample.

The WLS is a longitudinal study of men and women who graduated
from Wisconsin high schools in 1957 (WLSG) and one of their selected
siblings (WLSS). Data for WLS samples were obtained in the 2011 wave.
In the WLSG, a total of 4734 participants aged from 70 to 74 years old
(54% women, mean age = 71.20, SD = 0.91) had complete data. Of this
sample, 4518 participants provided data on dyspnea. In the WLSS,
complete data were obtained from a total of 2514 participants aged from
40 to 92 years old (53% women, mean age = 69.21, SD = 6.67). Dyspnea
data were available for 2403 individuals of this sample.

The NHATS is a nationally representative survey of Medicare
enrollees aged 65 years and older. One third of the sample provided data
on personality, demographic factors, height and PEF in 2013, and data
were obtained from a second third in 2014. Both waves were combined,
resulting in a total sample of 2448 participants aged from 67 to 103
years (58% women, mean age = 79.11, SD = 7.32). Within this sample,
2447 participants had data on dyspnea.

2.2. Measures

2.2.1. Personality

Personality traits were assessed using the 26-item version of the
Midlife Development Inventory (MIDI) [35] in the HRS, MIDUS, and
ELSA. A 10-item version of the MIDI was used in the NHATS. Using a
scale ranging from 1 (not at all) to 4 (a lot), participants were asked to
rate how well adjectives representing the five traits described them-
selves. Example items are nervous (e.g., neuroticism), talkative (e.g.,
extraversion), imaginative (e.g., openness), warm (e.g., agreeableness),
and organized (e.g., conscientiousness). A 29-item version of the Big
Five Inventory (BFI) [36] was used in the WLSG and WLSS. Participants
were asked to rate items assessing neuroticism (e.g., To what extent do
you agree that you see yourself as someone who can be tense?), extra-
version (e.g., To what extent do you agree that you see yourself as
someone who is full of energy?), openness (e.g., To what extent do you
agree that you see yourself as someone who has an active imagination?),
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Table 1

Descriptive statistics for the six samples.
Variables MIDUS HRS ELSA WLSG WLSS NHATS

M/% SD M/% SD M/% SD M/% SD M/% SD M/% SD

Age (Years) 55.28 11.79 67.61 10.30 65.85 8.05 71.20 0.91 69.21 6.67 79.11 7.32
Sex (% women) 55% - 59% - 54% - 54% - 54% - 58% -
Race (% White) 94% - 77% - 98% - 100% - 100% - 74% -
Ethnicity (% Hispanic) - - 15% - - - - - - - 4% -
Education 7.75 2.45 13.28 2.85 4.30 2.20 13.86 2.39 14.13 2.58 5.29 2.27
Height 1.69 0.09 1.66 0.10 1.66 0.09 1.67 0.09 1.68 0.09 1.67 0.11
Neuroticism 2.02 0.63 1.96 0.61 2.09 0.59 3.01 0.92 3.03 0.92 2.20 0.85
Extraversion 3.13 0.57 3.19 0.57 3.18 0.55 3.79 0.87 3.77 0.89 3.16 0.74
Openness 2.96 0.52 2.93 0.57 2.90 0.54 3.46 0.76 3.47 0.75 2.85 0.82
Agreeableness 3.43 0.51 3.51 0.50 3.51 0.47 4.80 0.71 4.79 0.71 3.59 0.52
Conscientiousness 3.40 0.45 3.37 0.48 3.32 0.48 4.75 0.71 4.72 0.71 3.25 0.71
Peak expiratory flow(PEF)* 421.61 129.41 380.44 135.17 6.71 217 403.03 131.57 414.61 134.36 332.46 137.83
PEF lower than 80% 47% 48% 44% 38% 37% 58%
Dyspneah 27% 15% 25% 31% 31% 21%

Note. HRS: N = 10,181; MIDUS: N = 997; ELSA: N = 5245; WLSG: N = 4734; WLSS:N = 2514; NHATS: N = 2448.
@ PEF was recorded in L/min in the MIDUS, HRS, NHATS and WLS, and in L/seconds in ELSA.
b Due to missing data, HRS: N = 8998; MIDUS: N = 996; ELSA: N = 5050; WLSG: N = 4518; WLSS:N = 2403; NHATS: N = 2447.

agreeableness (e.g., To what extent do you agree that you see yourself as
someone who is generally trusting?), and conscientiousness (e.g., To
what extent do you agree that you see yourself as someone who does
things efficiently?) on a scale ranging from 1 (disagree strongly) to 6
(agree strongly).

2.2.2. PEF

PEF was assessed using a peak flow meter in the MIDUS, HRS,
NHATS, and WLS samples, and using a spirometer in ELSA. The best of
three trials was used in the MIDUS, HRS, ELSA and WLS samples,
whereas the best of two trials was used in NHATS. PEF was recorded in
L/min in the MIDUS, HRS, NHATS and WLS, and in L/seconds in ELSA.

2.2.3. Dyspnea

In the MIDUS, participants were asked how much they felt short of
breath during the past week including today, on a scale from 1 “not at
all” to 5 “extremely”. Answers of a “little bit”, “moderately”, “quite a bit”
and “extremely” were recoded as 1 and answers of not at all were
recoded as 0. In the HRS, participants indicated whether they had
persistent or troublesome shortness of breath while awake using a yes/
no format. In ELSA, participants reported their symptoms of breath-
lessness and dyspnea using the Medical Research Council (MRC) dys-
pnea scale. Participants are usually classified as no dyspnea (coded as 0),
grade 1 (coded as 1, “Short of breath when hurrying or walking up a
slight hill”), grade 2 (coded as 2, “Walks slower than contemporaries on
level ground because of breathlessness™), and grade 3 (coded as 3, “Has
to stop for breath when walking at own pace on a level ground”). Grade
1, grade 2, and grade 3 were recoded as 1. Participants in the WLS
samples, were asked whether they had shortness of breath in the last six
months, using a yes/no format. In the NHATS, participants were asked to
indicate whether they had any breathing problems, including shortness
of breath or difficulty breathing in the last month (coded as 1 for yes,
and O for no).

2.2.4. Covariates

Demographic factors and height (in meters) were included as cova-
riates. All six samples included self-reported age (in years) and sex
(coded as 1 for female and O for male). Education was measured in years
in HRS and WLS samples, using a scale from 1 (no grade school) to 12
(doctoral level degree) in the MIDUS, from 1 (No qualification) to 7
(NVQ4/NVQ5/Degree or equivalent) in ELSA, and from 1 (No schooling
completed) to 9 (Master’s, professional or doctoral degree) in the
NHATS. Race was assessed in HRS, and MIDUS, NHATS, and ELSA. In
HRS and NHATS, race was coded as 1 for African American and 0 for
other, and as 1 for white and O for other in the three remaining samples.

Ethnicity (coded as 1 for Hispanic and O for not Hispanic) was also
included as covariate in HRS and NHATS. Staff-assessed height was
measured in MIDUS, HRS, ELSA, and WLS samples, and self-reported
height was used in the NHATS. Additional analyses included BMI,
smoking, physical activity, and emotional/psychiatric problems as
covariates (see supplementary material for the measures).

2.3. Data analysis

In each sample, regression analysis was used to regress PEF on the
personality traits. Age, sex, education, and height were included as
covariates in all samples, race was included as an additional covariate in
the MIDUS, HRS, ELSA, and NHATS, and ethnicity was included as an
additional covariate in the HRS and NHATS. Separate analyses were
conducted for each personality trait. Logistic regression analyses tested
whether personality was related to PEF less than 80% of the predicted
value. Predicted PEF was calculated using the Nunn and Gregg formula
[34]. Given that PEF less than 80% of the predicted value was derived
from sex, age, and height, these variables were not included as cova-
riates. Logistic regression was also used to test whether personality
predicted risk of dyspnea, controlling for demographic factors and PEF.
Personality traits were z-scored for the logistic regression analysis to
faciliate interpretation. A random effect meta-analysis was conducted by
combining the estimates from these analyses.

Supplementary analyses included BMI, physical activity, smoking
and emotional/psychiatric problems as additional covariates. Sensitivity
analyses were performed to test whether the associations between per-
sonality and PEF (both continuous and percent of predicted value) and
dyspnea were dependent on a diagnosis of lung disease by testing an
interaction between each trait and lung disease (see supplementary
material for the measures of lung disease).

3. Results

As expected, the meta-analysis indicated that higher neuroticism was
associated with lower PEF, whereas higher extraversion, openness,
agreeableness and conscientiousness were related to higher PEF
(Table 2; Fig. 1). The association between conscientiousness and PEF
was observed in five out of six samples, whereas the association between
neuroticism, extraversion, agreeableness and PEF was significant in four
out of six samples. Openness was significantly related to PEF in three out
of six samples. Additional analyses revealed that the overall pattern of
associations between personality and PEF was almost unchanged when
BMI, smoking, physical activity, and emotional/psychiatric problems
were included as covariates (Supplementary Tables S1-S7).
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Table 2
Summary of regression analysis predicting PEF from personality traits in the six samples.
MIDUS" B HRS" p ELSA" B WLSG* B WLSS® B NHATS" p Random Effect Heterogeneity
12
Neuroticism —0.02 (—0.06; —0.07%** —0.02 (—0.04; —0.05%** —0.03* —0.04* —0.04%*** 52.39
0.03) (—0.08; —0.05) 0.004) (—0.07;-0.03) (—0.06;-0.005) (—0.07;-0.006) (—0.062;-0.024)
Extraversion 0.02 (-0.03; 0.05%** (0.04; 0.04*** (0.02; 0.04*** (0.02; 0.03 (—0.002; 0.06*** (0.03; 0.04*** (0.032; 0
0.06) 0.06) 0.07) 0.05) 0.09) 0.056)
Openness 0.02 (—0.03; 0.03* (0.005; 0.02 (—0.00; 0.01 (—0.02; 0.06*** (0.03; 0.03*** (0.019; 30.06
0.06) 0.06) 0.05) 0.04) 0.04) 0.09) 0.050)
Agreeableness 0.01 (—0.04; 0.03*** (0.02; 0.01 (—0.009; 0.05*** (0.03; 0.04* (0.007; 0.03* (0.002; 0.03*** (0.017; 5.35
0.05) 0.05) 0.03) 0.08) 0.06) 0.06) 0.043)
Conscientiousness 0.02 (—0.03; 0.07*** (0.05; 0.06%** (0.04; 0.07*** (0.05; 0.03* (0.002; 0.08*** (0.05; 0.06*** (0.051; 1.28
0.06) 0.08) 0.08) 0.10) 0.06) 0.11) 0.075)

Note. MIDUS: N = 997; HRS: N = 10,181; ELSA: N = 5245; WLSG: N = 4734; WLSS:N = 2514; NHATS: N = 2448; *p < .05, **p < .01, ***p < .001. p = Standardized

regression coefficient.

# Adjusted for age, sex, education, race, and height.

b Adjusted for age, sex, education, race, ethnicity, and height.

¢ Adjusted for age, sex, educa

tion and height.
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Agreeableness Conscientiousness
Study Study
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HRS —— HRS -
ELSA —— ELSA ——
WLSG — WLSG ——
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NHATS —— NHATS ———
Overall < Overall g
-05 0 .05 A -05 0 05 K
Fig. 1. Forest plots of the associations between the five personality traits and PEF.
Table 3
Summary of logistic regression analysis predicting PEF< 80% from personality traits.
MIDUS" Odds HRS" Odds ELSA" Odds WLSG® Odds WLSS® Odds NHATS" Odds Pooled Odds Heterogeneity
Ratio Ratio Ratio Ratio Ratio Ratio Ratio ?
Neuroticism 1.05 1.17%%* 1.00 1.20%** 1.13** 1.15%* 1.12%x* 81.97
(0.92-1.19) (1.13-1.22) (0.94-1.06) (1.13-1.28) (1.04-1.22) (1.06-1.25) (1.05-1.17)
Extraversion 1.01 0.91%** 0.95 0.92%* 0.92* 0.92* 0.93%** 0
(0.89-1.15) (0.88-0.95) (0.90-1.01) (0.87-0.98) (0.84-1.00) (0.85-1.00) (0.90-0.95)
Openness 0.98 0.87%*** 0.92%** 1.00 0.88** 0.82%** 0.91*** 74.08
(0.86-1.12) (0.83-0.91) (0.87-0.98) (0.93-1.06) (0.80-0.96) (0.76-0.90) (0.86-0.96)
Agreeableness 1.17* 1.02 1.02 0.97 1.02 1.00 1.02 30.54
(1.03-1.33) (0.98-1.07) (0.96-1.08) (0.92-1.03) (0.94-1.11) (0.92-1.09) (0.99-1.05)
Conscientiousness ~ 1.04 0.88%*** 0.87%%** 0.85%** 0.95 0.83*** 0.89%** 62.62
(0.92-1.18) (0.85-0.92) (0.82-0.91) (0.80-0.90) (0.88-1.03) (0.77-0.91) (0.85-0.93)

Note. MIDUS: N = 997; HRS: N = 10,181; ELSA: N = 5245; WLSG: N = 4734; WLSS:N = 2514; NHATS: N = 2448; *p < .05, **p < .01, ***p < .001.
@ Adjusted for education and race.
b Adjusted for education, race, and ethnicity.

¢ Adjusted for education.
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Consistent with the analysis of continuous PEF, the meta-analysis
indicated that neuroticism was related to a higher risk of PEF lower
than 80% of the predicted value, whereas extraversion, openness, and
conscientiousness were associated with a lower risk of PEF less than 80%
(Table 3). These associations were significant in four out of six samples.
There was no significant relationship with agreeableness in the meta-
analysis. A one SD higher score on neuroticism was associated with a
12% higher risk of PEF lower than 80% (the range of significant effects
across samples was 13-20%). In contrast, a one SD higher score on ex-
traversion, openness, or conscientiousness was respectively associated
with a 7%, 10%, and 12% lower risk of PEF lower than 80% of the
predicted value (the range of significant effects across samples was
9-10% for extraversion, 10-22% for openness, and 14-20% for consci-
entiousness). These associations mostly persisted when BMI, smoking,
physical activity, and emotional/psychiatric problems were included as
covariates (Supplementary Table S1, Tables S8-S13).

The meta-analysis also indicated associations between higher
neuroticism and a higher risk of dyspnea and between higher consci-
entiousness, agreeableness and extraversion and a lower likelihood of
dyspnea, controlling for demographic factors and PEF (Table 4). The
association with neuroticism and conscientiousness was statistically
significant in all six samples, in five samples for extraversion, and in four
samples for agreeableness. A one SD higher score on neuroticism was
related to a 33% higher likelihood of dyspnea, whereas a one SD higher
score on conscientiousness, extraversion or agreeableness was associ-
ated with a 39%, a 25%, and a 14% lower risk of shortness of breath,
respectively. Openness was unrelated to shortness of breath in the meta-
analysis. These associations persisted when BMI, physical activity,
smoking, and emotional/psychiatric problems were included as addi-
tional covariates (Supplementary Tables S14-S19).

Sensitivity analyses tested whether lung disease moderated the as-
sociation between personality and PEF. There was little replicable evi-
dence for an interaction between personality traits and lung disease.
There were three exceptions in the WLSG: higher extraversion
(Bmteraction = 0.02, p < .05), agreeableness (Bnteraction = 0-02, p < .01)
and conscientiousness (Bteraction = 0-02, p < .05) were more strongly
related to higher PEF among individuals suffering from lung disease. In
the MIDUS, higher extraversion (Binteraction = 0.06, p < .01) and higher
openness were associated with higher PEF (Bryteraction = 0.06, p < .05)
among individuals with lung disease. There were no other significant
interactions between personality traits and lung disease on PEF in the
other samples. There was also no evidence that lung disease moderated
the association between personality and the risk of PEF lower than 80%
of predicted value or the likelihood of dyspnea. The only exception was
observed in the WLSS: higher extraversion was more strongly related to
lower risk of PEF lower than 80% among individuals without lung dis-
ease (Odds ratioppteraction = 1.34, p < .05).
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4. Discussion

Based on six large samples of middle-aged and older adults, the
present study examined the associations between personality and lung
function and associated symptomatology. As expected, higher neuroti-
cism was related to lower PEF, higher risk of PEF less than 80% of
predicted value, and higher risk of dyspnea. In contrast, higher extra-
version and conscientiousness were associated with higher PEF, lower
likelihood of PEF lower than 80% of the predicted value, and lower risk
of dyspnea. Higher openness was related to lower PEF and lower like-
lihood of PEF lower than 80%, and higher agreeableness was related to
higher PEF and lower likelihood of dyspnea. While some of these asso-
ciations were not statistically significant in all samples, the associations
were robust when accounting for smoking, BMI, physical activity, and
emotional/psychiatric problems. Furthermore, reported diagnosis of
lung disease generally did not moderate the associations, suggesting that
the observed associations are not limited to a subset of the population.

Neuroticism was consistently associated with worse lung function,
which supports previous research on this association [33] and corrob-
orates related evidence about cardiorespiratory fitness [23]. These as-
sociations with lung function should be interpreted in the broader
context of the associations between higher neuroticism and a worse
overall health profile [37], including a higher likelihood of health-risk
behaviors, such as smoking [15] and lower physical activity [26], and
health-related conditions such as obesity [27]. These health-related
behaviors and conditions are in turn harmful for lung function and
could be potential mechanisms that explain the association between
personality and lung function. Consistent with these assumptions,
smoking, physical activity, BMI, and emotional/psychiatric problems
partially, but not completely, accounted for the link between neuroti-
cism and PEF. Therefore, other factors may explain part of this associ-
ation. For example, a stress-related pathway may also explain part of this
association. Recent research found that higher neuroticism is related to
higher risk of chronic conditions and functional limitations in part
through its association with higher stress reactivity [38]. Given that
stress is related to lung function [39], it may be one pathway between
neuroticism and worse lung function. Furthermore, neuroticism has
been related to lower muscular strength [22], which may manifest in
worse respiratory muscle strength and ultimately lower lung function
[40-42]. Complementary, neuroticism is related to higher chronic pain
[431, which has been found to be related to lower lung function [5]. At
the biological level, neuroticism is related to a higher risk of metabolic
syndrome [28], which has been associated with worse lung function
[29]. Finally, the link between neuroticism and lung function may be
explained in part by shared genetics [44].

The present study also found consistent associations between
neuroticism and dyspnea. This association was observed controlling for
PEF and was only partially accounted by behavioral and health-related

Table 4
Summary of logistic regression analysis predicting dyspnea from personality traits in the six samples.
MIDUS" Odds HRS Odds ELSA" Odds WLSG* Odds WLSS® Odds NHATS" Odds Pooled Odds Heterogeneity
Ratio Ratio Ratio Ratio Ratio Ratio Ratio ?
Neuroticism 1.39%** 1.41%%* 1.30%** 1.29%** 1.38%** 1.25%%* 1.33%** 33.48
(1.19-1.62) (1.33-1.49) (1.21-1.39) (1.20-1.38) (1.26-1.52) (1.13-1.38) (1.28-1.39)
Extraversion 0.76%** 0.74%** 0.70%** 0.84%** 0.78%** 1.04 0.80%** 89.50
(0.66-0.88) (0.70-0.79) (0.66-0.75) (0.79-0.90) (0.71-0.86) (0.94-1.14) (0.73-0.89)
Openness 0.89 0.87%*** 0.85%** 1.06 1.05 1.01 0.95 84.99
(0.77-1.03) (0.82-0.92) (0.79-0.91) (0.98-1.13) (0.95-1.15) (0.92-1.12) (0.87-1.04)
Agreeableness 0.83* 0.89%** 1.00 0.77%** 0.77%** 1.02 0.88** 89.19
(0.71-0.96) (0.84-0.94) (0.94-1.08) (0.72-0.83) (0.70-0.84) (0.93-1.13) (0.79-0.97)
Conscientiousness 0.66%** 0.74%** 0.73%** 0.67%*** 0.63*** 0.87%** 0.72%%** 83.38
(0.57-0.76) (0.70-0.78) (0.69-0.78) (0.63-0.72) (0.57-0.69) (0.79-0.96) (0.66-0.78)

Note. MIDUS: N = 996; HRS: N = 8998; ELSA: N = 5050; WLSG: N = 4518; WLSS:N = 2403; NHATS: N = 2447; *p < .05, **p < .01,

@ Adjusted for age, sex, education, race, and PEF.
b Adjusted for age, sex, education, race, ethnicity, and PEF.
¢ Adjusted for age, sex, education, and PEF.

< .001.
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factors. The basic tendencies associated with neuroticism, including a
propensity to experience distress and anxiety, may lead to subjective
feelings of shortness of breath. For example, higher anxiety may exac-
erbate dyspnea, even without respiratory problems. The higher pain
[43] and fatigue [45] experienced by individuals with high neuroticism
may also lead to higher shortness of breath.

As expected, extraversion, openness, and conscientiousness were
related to better lung function. This finding is consistent with previous
research on these traits and higher PEF [33] and is broadly consistent
with a report of their association with better cardiorespiratory fitness
[23]. The behavioral, health-related and psychological profiles of ex-
traverted, open, and conscientious individuals may explain in part their
higher lung function. Indeed, extraversion, openness, and conscien-
tiousness are related to higher levels of physical activity [26], which in
turn may contribute to higher PEF. In addition, higher conscientiousness
is associated with lower risk of smoking [15] and lower risk of obesity
[27] which may benefit lung function. Furthermore, higher extraver-
sion, openness, and conscientiousness have been related to lower stress
reactivity [38,46,47], which could be reflected in better lung function
[39]. Of note, additional analyses indicated that the association between
these traits and PEF was partially accounted by smoking, physical ac-
tivity, BMI, and emotional/psychiatric problems. Other pathways may
operate in these associations. For example, extraversion, openness, and
conscientiousness have been associated with lower fatigability [48]
which has been associated with better physical performance [49], and
thus may lead to higher PEF. In addition, both extraversion and
conscientiousness are associateed with lower likelihood of persistent
pain [43], which contributes to better lung function [5]. At the biolog-
ical level, higher conscientiousness and openness are associated with
lower inflammation [17] which leads to better lung function [50].
Finally, extraversion, openness and conscientiousness are related to
higher muscular strength [22], which may benefit PEF [40-42].

Higher extraversion and conscientiousness were also associated with
lower dyspnea. Most importantly, these associations were observed
while controlling for PEF, which suggests that even after accounting for
differences in lung capacity, these personality traits are related to the
dyspnea. The core characteristic of extraversion and conscientiousness
may be directly reflected in dyspnea. Indeed, extraversion is charac-
terized by a propensity to experience positive emotions and to be en-
ergetic, and conscientiousness is defined by a tendency to be industrious
and organized, which are accompanied by lower fatigue [45], and may
reduce the risk of experiencing shortness of breath. Furthermore, ex-
traverted and conscientious individuals may be less likely to report
shortness of breath because they experience less stress [46,47].

Agreeableness was related to lung function and dyspnea. However,
this trait was not related to the risk of PEF less than 80% of predicted
value. These associations support the link between agreeableness and
better PEF and lower dyspnea [23]. Agreeable individuals present
favorable behavioral, health-related, and psychological profiles which
may contribute to better lung function and lower dyspnea. For example,
higher agreeableness has been associated with more frequent physical
activity [26], better self-rated health [16], lower fatigue and stress [45,
471, which may lead to higher PEF and lower shortness of breath.

The present study has theoretical implications. The present study
adds to existing lifespan models of personality and health [14] by
identifying replicable associations between personality traits and lung
function. In addition, this study adds to the existing literature on the
predictors of lung function. Indeed, the identification of an association
between personality and PEF complements the list of biological,
behavioral, and environmental factors related to lung function [10-12].
Of note, the association between personality and PEF was independent
of the diagnosis of lung disease, suggesting that personality traits are
relevant to lung function across the whole population. In addition, this
study provides robust evidence that shortness of breath not only reflects
objective lung function and behavioral risk factors, but also an in-
dividuals’ characteristic ways of thinking, feeling, and behaving.
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Perhaps the most significant strength of the current study is the in-
clusion of six large samples of middle-aged and older adults. Other major
strengths include (a) the analyses of both a performance measure (PEF)
and self-reported dyspnea; (b) the inclusion of all five major personality
traits; (c) the inclusion of relevant covariates; (d) and an analytic
approach consistent across samples, which reduces heterogeneity in the
results due to analytic choices and facilitates meta-analytic syntheses of
the evidence. There are also limitations. The observational design of the
present study limits causal interpretations. Although personality may
contribute to lung function, it is also likely that lung function may be
related to personality change [51]. However, the majority of the samples
include only one assessment of personality and/lung function, which
limits the possibility to test for the reciprocal associations between
personality and lung function. Longitudinal research including repeated
assessments of both personality and measures of lung function are
needed to test for such model. Furthermore, the present study focused on
PEF as a marker of lung function, and additional measures, such as
forced expiratory volume (FEV) were unavailable in the majority of
studies included. Therefore, future research is needed to examine
whether the link observed between personality and PEF generalizes to
other markers. The present study focused on middle-aged and older
adults, and little is known about the extent to which the pattern of as-
sociation generalizes to younger age groups. Finally, this study focused
on broad personality domains. Additional research may examine the
specific facets associated with lung function and dyspnea.

In sum, the present study found that personality traits have pervasive
associations with lung function and associated symptomatology. Higher
neuroticism was related to lower lung function and higher risk of dys-
pnea, whereas higher extraversion and conscientiousness were associ-
ated with better lung function and lower risk of dyspnea. From a
practical perspective, personality assessment could help identify in-
dividuals at risk of poor lung function and improve the targeting and
individualization of interventions. For example, individuals with high
neuroticism, low extraversion, openness, and conscientiousness may be
targeted by physical activity programs or cognitive behavioral therapy
to maintain or improve lung function. In addition, personality traits are
modifiable by interventions [52]. Therefore, such programs may be
directed toward changing personality traits, such as high neuroticism
and low conscientiousness, leading ultimately to better lung function.
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