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Abstract

Background

Health-related quality of life (HRQOL) is increasingly measured as an outcome for clinical

and health services research. However, relatively little is known about how non-health fac-

tors affect HRQOL. Personality is a potentially important factor, yet evidence regarding the

effects of personality on HRQOL measures is unclear.

Methods

This systematic review examined the relationships among aspects of personality and

HRQOL. Eligible studies were identified from Medline and PsycINFO. The review included

76 English-language studies with HRQOL as a primary outcome and that assessed person-

ality from the psychological perspective. Individuals with various health states, including ill

(e.g., cancer, cardiovascular disorders), aging, and healthy, were included in this review

study.

Results

Some personality characteristics were consistently related to psychosocial aspects more

often than physical aspects of HRQOL. Personality characteristics, especially neuroticism,

mastery, optimism, and sense of coherence were most likely to be associated with psycho-

social HRQOL. Personality explained varying proportions of variance in different domains of

HRQOL. The range of variance explained in psychosocial HRQOL was 0 to 45% and the

range of explained variance in physical HRQOL was 0 to 39%.

Conclusions

Personality characteristics are related to HRQOL. Systematic collection and analysis of per-

sonality data alongside HRQOL measures may be helpful in medical research, clinical prac-

tice, and health policy evaluation.
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Introduction

Health-related quality of life (HRQOL) is increasingly used to evaluate treatment effectiveness

be affected by psychological characteristics. Previous studies have begun to explore the rela-

tionships between personality characteristics and HRQOL [1–3]. Evidence indicates that adult

personality tends to remain stable over long periods of time [4]. There is a general consensus

that personality is a trait (a stable tendency to react a certain way) rather than a state (a reaction

to an immediate situation). This distinction is of particular interest for research and evalua-

tion, because personality influences an individual’s thoughts, feelings, and behaviors [5, 6].

Two personality measurement frameworks are commonly used to guide personality

research: Eynsenck’s Three-Factor Model, which comprises neuroticism, extraversion, and

psychoticism [7]; and the Five-Factor Model, which comprises neuroticism, extraversion,

agreeableness, conscientiousness, and openness to experience [8]. These models capture the

personality traits that the authors believe to be essential and orthogonal. A limitation of both

models is that they emphasize superordinate traits rather than subordinate traits (or facets)

that might be of interest to researchers [9]. Another approach to delineating personality is to

focus on individual traits that may be incorporated into one of the superordinate factors of

the models but also have their own specific focus. Individual traits typically considered in med-

ical research include optimism (expecting good things will be plentiful in the future and bad

things will be scarce), aggression (attempting to harm another person), hopefulness (tendency

to construct and respond to the perceived future positively), negative affectivity (disposition to

subjective distress), and sense of coherence (confidence that one’s internal and external envi-

ronment are predictable and that there is a high probability things will work out).

Two different approaches have been used by investigators to study the relationships be-

tween personality and HRQOL. One approach examines the direct effect of specific personality

traits on HRQOL [1, 4, 9]. Other approach emphasizes the functional aspects of personality,

for example examining how personality influences health through perceptions, cognition, val-

ues, goals adjustment, motivations, biological factors, and behaviors [10, 11].

A greater understanding of the relationships between personality and health could enhance

research on the effectiveness of health care interventions and treatments, by increasing the

amount of variance in patient outcomes that can be explained. It could also help physicians

identify barriers to treatment adherence and subsequently improve their patients’ health out-

comes. For example, optimistic people adhere better to treatment regimens, use adaptive cop-

ing to reduce physiological consequences of stress, and report fewer stressful events, fewer

somatic symptoms, and better functional status than pessimistic patients [12–14]. However, to

our knowledge, there has not been a comprehensive review of the influence of personality on

HRQOL.

We conducted a systematic review of literature on the relationships among personality

characteristics and dimensions of HRQOL. We aimed to identify the magnitude of personality

characteristics associated with different domains of HRQOL, investigate the potential mecha-

nisms through which personality affects HRQOL, and examine the amount of variance in

HRQOL that is explained by specific personality characteristics.

Methods

Literature search strategy

We used PubMed and PsycINFO to identify relevant studies using the medical subject heading

(MeSH) keywords “quality of life” and “personality” (Fig 1). To identify additional studies, we

applied 26 of the most widely used HRQOL measures [15] as key words. References cited in
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the identified articles were examined to obtain additional studies for further consideration.

We restricted the search to English-language articles published between January 1, 1985, and

December 31, 2009.

Inclusion and exclusion criteria for study selection

Different terms related to personality traits have appeared in the literature. The inclusion of

specific personality traits to this study is based on the two most commonly used frameworks

(Eynsenck’s Three-Factor Model [7] and the Five-Factor Model [8]) and the consensus among

our team members after reviewing the literature on the association of personality trait and

HRQOL. The definitions for more specific personality characteristics and related measures are

listed in S1 Appendix. We included studies that used standard psychological measures of per-

sonality that possess acceptable measurement properties (i.e., reliability and content and con-

struct validity) [16]. We excluded studies that treated personality measures as diagnostic

criteria for psychopathology [15], and those that focused on social or subjective well-being [17,

18] since this construct is distinct from HRQOL. Additionally, we excluded studies that

explored the relationships between personality and HRQOL solely for the purpose of validat-

ing HRQOL measures. For validation studies, developers might further revise HRQOL mea-

sures; therefore, the psychometric properties of HRQOL measures are not always optimal.

Finally, we excluded studies that reported personality characteristics and HRQOL, but did not

examine the relationships between the two variables.

Two investigators (ICH, AWW) independently reviewed the abstract of each study to con-

firm the eligibility. If an abstract was selected as eligible, the same authors independently

reviewed the respective articles to confirm that they met the inclusion criteria. Discrepancies

were adjudicated by consensus, or failing this, by other investigators (PK, MAA).

Fig 1. Flowchart of studies selected to be included in the systematic review.

https://doi.org/10.1371/journal.pone.0173806.g001
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Data extraction and analysis

We designed a data extraction form to extract information from each study on the specific

aims, population, settings, design, methods, domains of personality, domains of HRQOL, and

major findings. The study design was categorized as cross-sectional (CS) versus longitudinal

cohort (CO). We categorized HRQOL domains into overall/global QOL, psychological func-

tioning/well-being, role functioning, social functioning, vitality, physical functioning, bodily

pain, general health perceptions, somatic symptoms, and other functioning. We further classi-

fied these domains as either physical aspects or psychosocial aspects of HRQOL [19].

We analyzed and reported the findings based on the relationships between personality char-

acteristics and HRQOL. Specifically, we examined the magnitude of bivariate association

between individual personality characteristics and HRQOL variables using correlation coeffi-

cients (r) and effect sizes (Cohen’s d), and examined the variance in HRQOL explained by per-

sonality characteristics (R2). We also examined separately the statistical significance of the

relationships conducted by t-test, analysis of variance (ANOVA), linear regression analysis,

logistic regression analysis, path analysis, or structural equation modeling, and reported the

percentage of analyses that demonstrated a significant relationship between personality and

HRQOL domains. We defined the percentage of significant results as the number of analyses

with statistically significant findings (p-value <0.05) divided by the number of analyses identi-

fied from the studies under our review.

We hypothesized that personality characteristics would be more strongly associated with

psychosocial aspects than physical aspects. A schematic of the potential mechanisms through

which personality influences HRQOL is shown in Fig 2, in which the specific mechanisms

were classified as direct (Route A), indirect (Route B), mediating (Route C), and moderating

effects (Route D). We generated this personality-HRQOL conceptual framework up front to

guide our analyses.

Indirect effects were defined as the influence of personality characteristics on HRQOL

through the effects of other variables, such as social support or coping style. Path analysis or

structural equation modeling was generally used to identify the presences of indirect effects

[20].

Mediating effects occur when an independent variable, such as disease severity, affects

HRQOL by acting through the influence of the effect of a personality characteristic. Ideally,

this effect can be tested using datasets containing changes in independent variables, personal-

ity traits, and HRQOL. In this review study, we categorized an effect as mediating if 1) there

was a significant association between personality and the independent variable, 2) there was a

significant association between personality and HRQOL, and 3) the association between the

independent variable and HRQOL diminished subsequently after adjusting for the effect of

personality variables. In contrast, moderating effects were defined as the relationships between

HRQOL and personality characteristics that differ depending upon a third variable, such as a

stressful event. An interaction term of personality with the third variable is usually tested to

identify the moderating effects. If no moderating effects exist, then we can regard personality

variables as independent predictors of HRQOL [21].

We investigated whether personality characteristics were more likely to affect HRQOL

reported by patients themselves or that reported by proxies (e.g., family members, physicians or

observers). We hypothesized that personality would be more strongly associated with self-rat-

ings of HRQOL than with proxy-ratings for the patients, and personality characteristics would

associate with the discrepancy in HRQOL rated by patients themselves and their proxies.

Finally, we investigated the importance of personality characteristics on HRQOL relative

to other factors (e.g. sociodemographic or biomedical) by examining the standardized

Personality and HRQOL
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coefficients of regression analysis or structural equation models, and the amount of variance

explained in the reviewed studies.

Results

Characteristics of the selected studies

We initially identified 7,548 studies through literature search procedures, of which 1,956 were

excluded because they were non-English or duplicates. Of the 5,592 remaining studies, we

excluded an additional 5,312 studies after reviewing the abstracts either because they did not

investigate the association between personality characteristics and HRQOL, they focused on

personality disorders or social well-being rather than HRQOL, or they were designed to vali-

date HRQOL measures. Of the 280 remaining studies, we excluded 204 after reviewing the

full-text articles based on the review inclusion criteria (Fig 2). Table 1 shows the characteristics

of 76 studies under our review in a chronological order from newest to oldest; these studies

Fig 2. Pathways of personality to psychosocial aspects and physical aspects of HRQOL.

https://doi.org/10.1371/journal.pone.0173806.g002
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included a total of 336 individual statistical analyses investigating the relationships between

personality characteristics and HRQOL.

Among personality measures, 45 studies (59%) assessed neuroticism (including negative

affectivity) using either the Eysenck Personality Inventory/Questionnaire (EPI/EPQ), the

NEO-Personality Inventory (NEO-PI), the NEO Five-Factor Inventory (NEO-FFI), the Dutch

Personality Inventory (DPI), HiPIC, MIDI, DS-14, or DS-24; 29 (38%) assessed extraversion,

and 9 assessed optimism (12%) (Table 1). Other personality characteristics that were included

by>5 studies were openness to experience, agreeableness, conscientiousness, self-esteem, self-

efficacy, and Type D personality. S1 Appendix summarizes the definitions of personality

dimensions, the corresponding traits, and tools to assess personality traits.

Regarding HRQOL measures, 23 studies (30%) used generic and condition-specific mea-

sures derived from the Medical Outcomes Studies (MOS), including the SF-36/SF-20 (21 stud-

ies), the RAND-36 (one study), and the MOS-HIV (one study). Of other generic measures, 4

studies (5%) used the General Health Questionnaire, 3 (4%) used the Sickness Impact Profile

(SIP), and 4 (5%) used the World Health Organization Quality of Life Assessment Instrument

(WHOQOL). Of other condition-specific measures, 4 studies (5%) used the European

Research and Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQ) (Table 1).

Relationships between personality characteristics and HRQOL

All of the studies found the relationships between specific personality characteristics and

HRQOL to be in the same direction. For example, greater extraversion, agreeableness, open-

ness, conscientiousness, optimism, self-esteem, self-efficacy, and sense of coherence were all

related to better HRQOL, while greater neuroticism, negative affectivity, and type D personal-

ity were related to poorer HRQOL (Table 2).

The level of significance of the relationships between personality and HRQOL varied

depending upon the type of personality characteristics and domains of HRQOL measured

(Table 2). A total of 75% of the statistical analyses showed significant associations between per-

sonality characteristics and vitality, 54% with social functioning, and 58% with psychological

functioning. Only 28% of analyses showed significant associations with physical functioning

(Table 2). A total of 60% of analyses showed significant associations with general health per-

ception, and 57% with overall quality of life (Table 2).

The magnitude of correlation coefficients (in absolute value) between personality and spe-

cific domains of HRQOL ranged from 0.04 to 0.74; the magnitude of effect sizes (in absolute

value) between personality and the specific domain of HRQOL ranged from 0 to 4.2 (Table 3).

Studies consistently showed that personality characteristics were more likely to be associated

with psychosocial aspects (e.g. psychological functioning, vitality, and social functioning) than

physical aspects of HRQOL (e.g. physical functioning, role limitation due to physical prob-

lems, or bodily pain) (Table 3). For the MOS questionnaires, the correlation coefficients (in

absolute value) of personality characteristics with mental component scores (MCS) were larger

than with physical component scores (PCS); 0.29–0.64 versus 0.28–0.34.

Examination of specific personality characteristics suggested that neuroticism, negative

affectivity, and sense of coherence were more likely than other characteristics to correlate with

psychosocial aspects of HRQOL. Neuroticism and sense of coherence were moderately corre-

lated with MCS, with absolute correlation coefficients of 0.44–0.58 and 0.56–0.64, respectively.

There was a strong correlation between sense of coherence and social functioning and between

negative affectivity and psychological functioning, with absolute correlation coefficients 0.62–

0.64 and 0.67, respectively. In contrast, the correlation coefficients of agreeableness, extraver-

sion, and optimism with MCS were 0.37, 0.32–0.50, and 0.38–0.50, respectively.
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Table 2. Relationships between personality dimension, single personality trait, and HRQOL.

Personality

dimensions

Overall or

global

QOL

General

health

perception

Psychological

functioning

Physical

functioning

Role

functioning

Social

functioning

Other specific

functioning

Vitality Bodily

pain

Somatic

symptom

Agreeableness ● [56]‡

� [32]‡,

[36]‡,

[37]‡

● [64]‡

� [64]‡ ,

[60]‡

� [32]‡, [36]‡ � [36]‡,

[40]‡ [60]‡
� [32]‡,

[40]‡
● [36]‡,

� [32]‡,

[40]‡

� [32]‡,

[36]‡
● [49]‡

� [32]‡

Conscientiousness ● [32]‡,

� [36]‡,

[37]‡,

[56]‡

● [64]‡

� [60]‡
� [32]‡, [36]‡ � [36]‡,

[40]‡ [60]‡
● [40]‡

� [32]‡
� [32]‡,

[36]‡,

[40]‡

● [32]‡

� [36]‡
� [32]‡

Extraversion ● [32]‡,

[81]‡

� [25]‡,

[36]‡,

[37]‡,

[56]‡

● [64]‡

� [60]‡
� [22]‡, [25]‡,

[36]‡, [64]‡,

[72]‡, [18]‡,

[82]‡, [86]‡

● [18]‡,

� [22]‡,

[25]‡,

[36]‡,

[40]‡,

[72]‡ [60]‡

� [32]‡,

[40]‡
● [32]‡

� [25]‡,

[36]‡,

[40]‡

● [25]‡,

[88]‡,

� [25]‡,

[32]‡,

[36]‡,

[88]‡

� [25]‡,

[32]‡

Neuroticism ● [25]‡,

[33]†‡,

[34]‡,

[37]‡,

[56]‡,

[79]‡,

[81]‡,

[92]‡

� [32]‡,

[36]‡,

[90]‡

● [53]‡,

[64]‡,

[83]‡,

[84]‡

[60]‡

� [35]‡ ,

[36]‡

● [22]‡, [25]‡,

[31]‡, [32]‡,

[34]‡, [35]‡,

[44]‡, [53]‡,

[63]‡, [18]‡,

[82]‡, [83]‡,

[84]‡, [86]‡,

[25]‡, [33]‡

� [22]‡, [36]‡

● [22]‡,

[18]‡,

[94]‡

� [22]‡,

[25]‡,

[35]‡,

[36]‡,

[40]‡,

[53]‡,

[72]‡,

[76]‡,

[83]‡,

[84]‡ [60]‡

● [40]‡

� [32]‡,

[35]‡,

[53]‡,

[84]‡

● [25]‡,

[40]‡,

[44]‡,

[53]‡,

[84]‡

� [32]‡,

[34]‡,

[35]‡,

[36]‡

● [25]‡, [33] †‡

[44]‡,

[59]†,

[73]‡,

[79]‡,

[88]‡

� [25]‡,

[32]‡,

[34]‡,

[36]‡,

[88]‡

● [35]‡

� [53]‡
● [25]‡,

[33]†‡,

[84]‡

� [32]‡,

[53]‡ ,

[69]‡

● [33]†‡,

[44]‡,

[59]†

� [34]‡

Openness to

experience

● [56]‡

� [32]‡,

[36]‡,

[37]‡

● [64]‡

� [60]‡
� [32]‡, [36]‡, ● [60]‡

� [36]‡,

[40]‡

� [32]‡,

[40]‡
● [40]‡

� [32]‡,

[36]‡

● [36]‡

� [32]‡
� [32]‡

Psychoticism ● [81]‡

%, significant

results

46% 50% 50% 17% 15% 36% 29% 50% 33% 75%

Single Personality

Trait

Agency ● [75]‡ � [75]‡

Aggression � [34]‡ � [34]‡, [35]‡ ● [35]‡ � [34] ‡ � [34]‡ ● [69]‡ � [34]‡,

Alexithymia � [34] ‡ � [34]‡, [35]‡,

[87]‡
● [35]‡ ● [35]‡ ● [35]‡

� [34]‡
� [34]‡ � [35]‡ ● [87]‡

Communion � [75]‡ � [75]‡

Dispositional

optimism

● [65]‡,

[71]‡
● [70]‡

� [57]†
● [48]‡, [50]‡,

[57]†, [70]‡,

[71]‡

� [94]‡

� [50]‡,

[70]‡,

[71]‡,

[94]‡

● [94]‡

� [70]‡
● [48]‡,

[57]†,

� [70]‡,

[71]‡

● [48]‡

� [71]‡
● [70]‡ ● [70]‡,

[71]‡
● [71]‡

Hopefulness ● [82]‡

Lie ● [34]‡ � [22]‡, [34]‡ ● [35]‡

� [22]

� [35]‡ ● [34]‡ � [34]‡ � [35]‡ � [34]‡

Negative affectivity ● [68]‡ ● [77]‡ ● [68]‡, [77]‡ ● [68]‡

� [77]‡
● [77]‡ ● [68]‡,

[77]‡
● [68]‡ ● [77]‡ ● [68]‡,

[77]‡

Self-efficacy ● [26]‡,

[28]‡
● [43]† ● [43]†, [44]‡,

[28]‡
● [43]†,

[28]‡
● [43]† ● [43]†,

[28]‡

� [44]‡

● [44]‡ ● [43]† ● [43]†

Self-esteem ● [27]†,

[41]‡,

� [58]‡

●[23]‡, [27]† � [23]‡,

[27]†
● [27]†

Sense of

Coherence

● [67]‡,

[78]‡
● [42]† ● [22]‡

� [22]‡
● [22]‡

� [22]‡
● [67]‡,

(Continued)
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Self-ratings vs. proxy-ratings of HRQOL

Personality characteristics were more likely to be associated with self-ratings of HRQOL than

proxy-ratings of HRQOL [88, 89, 93]. For example, Kempen et al. showed that the significant

association between the patient’s self-rating of dressing/getting around the house and mastery

was maintained after adjusting for the proxy-rating of motor and hearing functioning [89].

Personality characteristics were also associated with a discrepancy between self- and proxy-rat-

ings of HRQOL [88, 89]. For example, patients with lower mastery and extraversion were also

likely to report lower scores in self-rating of dressing, getting around the house, and standing,

compared to proxy-ratings [89].

Impact on the change of HRQOL

This review study includes 27 studies that collected data across multiple time points. However,

only three studies investigated if personality at baseline can predict the change in HRQOL

over time, and the remaining 24 studies measured HRQOL at a follow-up time point alone.

These three studies found that personality can influence the change of HRQOL. Aquarius et al.

found that among patients with peripheral arterial disease, type-D personality was related to

more impaired HRQOL over time than those with non-type-D personality [39]. Allison et al.

found that cancer patients who were optimistic were more likely to improve their global and

role HRQOL than their pessimistic counterparts [71]. Interestingly, Hidding et al. reported

that after group physical therapy, ankylosing spondylitis patients with low self-esteem tended

to improve more in global HRQOL than those with high self-esteem [90].

Significant associations of other factors with HRQOL

Personality characteristics were stronger determinants of HRQOL than sociodemographic fac-

tors such as age [67], social integration [78] and income [78] as well as clinical factors such as

Table 2. (Continued)

Personality

dimensions

Overall or

global

QOL

General

health

perception

Psychological

functioning

Physical

functioning

Role

functioning

Social

functioning

Other specific

functioning

Vitality Bodily

pain

Somatic

symptom

Trait-anxiety ● [46]‡ ● [63]‡ ● [22]‡, [46]‡,

[63]‡

� [36]‡

● [22]‡,

[46]‡

� [22]‡,

[63]‡

� [63]‡ ● [46]‡,

[63]‡
● [63]‡ � [63]‡

Type-D ● [24]‡,

[38]^,

[45]†,

[52]^,

[74]^

● [39]†,

[42]†

� [51]^

● [24]‡, [39]†,

[51]^, [74]‡
● [38]^,

[51]^,

[52]^

� [24]‡,

[39]†

● [39]†,

[51]^
● [24]‡,

[39]†,

[51]^

● [24]‡,

[38]^,

[52]^

● [39]†,

[51]^
● [39]†,

� [24]‡,

[51]^

Unmitigated

communion

� [75]‡ � [75]‡

%, significant

results

84% 78% 65% 39% 70% 74% 60% 86% 64% 60%

● Statistically significant.

� Not statistically significant.

† t-test/ ANOVA.

‡ Multivariate regression analysis.

^ Multivariate (odds ratio) analysis.

https://doi.org/10.1371/journal.pone.0173806.t002
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Table 3. The strength of relationships between personality characteristics and HRQOL.

Personality characteristics Correlation coefficient¶ Effect size§

Agency [75] • PCS • 0.28

Aggression [34, 35] • Psychological

functioning

• Role limitation-

emotional

• Social functioning

• Overall QOL

• 0.26-0.43

(0.33)

• 0.38

• 0.24

• 0.24-0.31

Agreeableness [29, 40, 49, 54, 60, 66] • General health

perceptions

• Role limitation- physical

• Role limitation-

emotional

• Social functioning

• PCS

• MCS

• Overall QOL

• Oral functioning

• 0.10

• 0.13

• 0.22

• 0.18

• 0.32-0.34

• 0.37

• 0.18-0.22

• 0.35

Alexithymia [34, 35] • Physical functioning

• Role limitation- physical

• Psychological

functioning

• Role limitation-

emotional

• Vitality

• Social functioning

• 0.33

• 0.29

• 0.26-0.49

• 0.25

• 0.25

• 0.30

Conscientiousness [32, 40, 54, 60, 62, 66] • Physical functioning

• Role limitation- physical

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Social functioning

• Overall QOL

• Cognitive functioning

• HIV functioning

• Sexual functioning

• Visual functioning

• 0.18

• 0.19-0.28

• 0.27

• 0.22-0.29

• 0.16-0.24

• 0.21-0.26

• 0.24-0.25

• 0.28

• 0.20

• 0.22

• 0.19

• Role limitation-

physical

• 0.12

Extraversion [18, 29, 40, 55, 59, 60, 62, 66, 80, 81, 82, 88, 93] • Physical functioning

• Role limitation- physical

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Bodily pain

• Vitality

• Social functioning

• MCS

• Overall QOL

• Cognitive functioning

• HIV functioning

• Sexual functioning

• Visual functioning

• Hearing functioning

• 0.12-0.39

(0.26)

• 0.16-0.25

• 0.18-0.26

(0.20)

• 0.10-0.26

• 0.17-0.21

• 0.08-0.15

(0.15)

• 0.25

• 0.08-0.29

(0.28)

• 0.32-0.50

(0.46)

• 0.10-0.47

(0.27)

• 0.19

• 0.30

• 0.31

• 0.10

• 0.12

(Continued )
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Table 3. (Continued)

Personality characteristics Correlation coefficient¶ Effect size§

Mastery [89] • Performance-based

measure

• 0.20

Negative affectivity [77] • Physical functioning

• Psychological

functioning

• 0.17

• 0.67

• Role limitation-

physical

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Bodily pain

• Vitality

• Social functioning

• MCS

• 0.14-0.20

• 0.25-0.50

(0.44)

• 0.16-0.30

(0.27)

• 0.12-0.14

• 0.06-0.21

• 0.15-0.18

• 0.16-0.17

• 0.22-0.43

(0.37)

Neuroticism 25, 29, 31-35, 37, 40, 44, 49, 54, 55, 59, 60, 62, 66, 73,

80-84, 86, 88, 92-95]

• Physical functioning

• Role limitation- physical

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Bodily pain

• Vitality

• Social functioning

• MCS

• Overall QOL

• Role functioning

• Cognitive functioning

• Oral functioning

• HIV functioning

• Hearing functioning

• Visual functioning

• Sexual functioning

• 0.12-0.39

(0.28)

• 0.10-0.33

(0.24)

• 0.21-0.67

(0.53)

• 0.12-0.47

(0.28)

• 0.17-0.54

(0.32)

• 0.23-0.46

(0.31)

• 0.20-0.48

(0.37)

• 0.14-0.44

(0.29)

• 0.44-0.58

(0.48)

• 0.04-0.71

(0.33)

• 0.13-0.40

(0.21)

• 0.23-0.55

(0.45)

• 0.40-0.54

• 0.39

• 0.10-0.24

• 0.23-0.27

• 0.27

• Physical functioning

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Social functioning

• Overall QOL

• 0

• 1.4

• 0.34

• 0.6

• 0.22

• 0.16

Psychoticism [55, 81] • Psychological

functioning

• Overall QOL

• 0.40

• 0.40

Self-efficacy [26, 28, 30, 43, 61] • Overall QOL

• Physical functioning

• Social functioning

• Psychological

functioning

• Bodily pain

• Role functioning

• Vitality

• General Health

• Somatic Symptom

• PCS/MCS

• 0.39-0.40

• 0.54

• 0.64

• 0.41

• 0.38

• 0.41-0.43

• 0.60

• 0.64

• 0.40

• 0.64-0.68

• Physical functioning

• Psychological

functioning

• Social functioning

• 0.21

• 0.26

• 0.30

Self-esteem [23, 41, 58, 61] • Overall QOL • 0.35-0.47

(0.38)

• MCS • 0.11

(Continued )
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comorbidity [78], CD4+ counts and HIV disease stage [67, 72] and seizure outcome after epi-

lepsy surgery [73].

Specific effects of personality characteristics on HRQOL

Personality characteristics had indirect, mediating, and moderating effects on different aspects

of HRQOL (Table 4). Eight studies [33, 50, 65, 72, 75, 78, 79, 94] provided evidence that per-

sonality characteristics were indirectly associated with HRQOL, that is, personality character-

istics affected HRQOL through another variable, such as coping style [33, 72], social support

[72], stress [94], and doctor-patient relationships [65]. One study found that the effects of

physical disability on HRQOL were mediated by sense of coherence [78]. Three studies [71,

82, 84] examining moderating effects of personality on HRQOL demonstrated that personality

could modify the effects (or strength of the effect) of other variables on HRQOL. Neuroticism

modified the effect of an earthquake stressor on psychological distress [82] and the effects of

chronic conditions on physical and social functioning [84]. Optimism modified the effect of

duration of disease on overall QOL and role functioning [71].

Table 3. (Continued)

Personality characteristics Correlation coefficient¶ Effect size§

Sense of coherence [29, 78, 85] • Physical functioning

• Role functioning

• Social functioning

• MCS

• Overall QOL

• 0.40-0.68

• 0.46

• 0.62-0.64

• 0.56-0.64

(0.61)

• 0.42-0.74

(0.58)

Openness [40, 54, 60] • Physical functioning

• Role limitation-

emotional

• Social functioning

• Cognitive functioning

• 0.11-0.13

• 0.17

• 0.20

• 0.33

• Social functioning • 0.16

Optimism [48, 50, 70, 91, 94, 96] • Physical functioning

• Psychological

functioning

• Social functioning

• PCS

• MCS

• 0.22-0.54

(0.31)

• 0.37- 0.55

(0.37)

• 0.40

• 0.30

• 0.38-0.50

(0.45)

• Physical functioning

• Role limitation-

physical

• Psychological

functioning

• Role limitation-

emotional

• General health

perceptions

• Bodily pain

• Vitality

• Social functioning

• PCS

• MCS

• 0.01-1.60

• 0.01-1.70

• 0.03-2.40

• 0.03-2.20

• 1.80-4.21

• 1.72-2.00

• 2.40-2.61

• 0.01-1.90

• 1.60

• 2.50

Lie [55] • Psychological

functioning

• 0.32

Unmitigated communion [75] • MCS • 0.29

¶ Correlation coefficient reported for statistically significant results; absolute value reported; median reported in parentheses (where available).
§ Effect size = unit change in HRQOL scores for 1 standard deviation unit change in personality variable; absolute value reported; median reported in paren-

theses (where available)

https://doi.org/10.1371/journal.pone.0173806.t003
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Additional variance in HRQOL explained by personality characteristics

Personality characteristics explained varying proportions of variance in HRQOL, depending

on the specific personality types and domains of HRQOL measured (Table 5). As expected,

personality characteristics explained greater variance in psychosocial aspects of HRQOL than

physical aspects. Variance explained in psychosocial HRQOL was often >10%, with a range

between 0 and 45%. In contrast, the variance in physical HRQOL explained was a range

between 0 and 39%. For overall QOL, the variance explained by personality ranged between 1

and 40%. Comparing the variance explained by single personality characteristics, Hooker et al.

found that neuroticism explained 39% of the variance in psychological HRQOL, but only 17–

29% in physical HRQOL [94].

Discussion

We conducted a systematic review of 76 studies that examined the relationship of personality

characteristics to HRQOL. Personality appears to have consistent relationships with HRQOL

that are moderate in magnitude and often outweigh the effects of demographic, social, and

even clinical factors. However, personality is more often related to psychosocial aspects of

HRQOL than to physical aspects. The magnitude of correlation coefficients between personal-

ity characteristics and specific domains of HRQOL ranged from 0.04 to 0.74 (median = 0.30)

Table 4. Specific effect of personality characteristics on HRQOL.

Personality

characteristics

Indirect effect Mediating effect Moderating effect Reference

Neuroticism On QOL scores through coping efforts [33]

Optimism On mental QOL and psychological distress

through symptom preoccupation

[50]

Optimism On overall QOL through doctor-patient

relationships

[65]

Optimism Optimism modifies time effect (duration of

disease) on role functioning and overall

QOL

[71]

Neuroticism On psychological HRQOL through coping

style and social support

[72]

Unmitigated communion,

communion, and agency

Unmitigated communion: on psychological

HRQOL through instrumental constrains and

failure to adhere an exercise regimen

[75]

Sense of coherence On HRQOL though illness appraisal Mediates the effect of

physical health

limitation on HRQOL

[78]

Neuroticism On oral HRQOL through psychological

distress and psychological functioning affect

[79]

Neuroticism Neuroticism modifies the effect of

earthquake stressor on psychological

distress

[82]

Neuroticism Neuroticism modifies the effect of chronic

condition on health perception, physical

functioning, and social functioning;

[84]

Neuroticism and

extraversion

Neuroticism and extraversion modifies

the effect of aging on general health

perceptions

[60]

Neuroticism and

optimism

Neuroticism: on mental HRQOL through

perceived stress. Optimism: on mental and

psychical HRQOL through perceived stress

[94]

https://doi.org/10.1371/journal.pone.0173806.t004
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and the effect sizes ranged from 0 to 4.2 (median = 0.18). Variance explained in psychosocial

HRQOL was between 0 and 45% (median = 11%), whereas the variance in physical HRQOL

was between 0 and 39% (median = 2%). In particular, neuroticism, negative affectivity,

and sense of coherence generally show moderate correlations with psychosocial HRQOL.

Neuroticism was most likely to be related to psychological functioning; for example, 39% of

the variance in psychological HRQOL versus 17–29% in physical HRQOL was explained by

neuroticism [94]. Few studies have examined the impact of personality traits on the longitudi-

nal change of HRQOL. It is evident that individuals with type-D [39] and pessimism [71] per-

sonality, respectively, possess higher risk of consistently impaired HRQOL over time than

those with non-type-D and optimism personality.

As expected, personality characteristics were more strongly related to patients’ self-rating of

their own HRQOL than were proxy-ratings made on their behalf. Interestingly, personality

characteristics also predicted the discrepancy between self- and proxy-ratings of functioning.

For example, patients with higher neuroticism and lower extraversion and mastery were likely

to self-report more impaired hearing, motor, and ADL functioning than their proxies reported

Table 5. Additional variance in HRQOL explained by personality characteristics.

Personality characteristics Variance explained in HRQOL % by personality characteristics Reference

Negative affectivity 9-13% (overall QOL) [24]

Negative affectivity 0.1-4% (pain), 1-12% (physical functioning), 1-12% (overall QOL), 10% (social

functioning), 4-8% (psychological functioning), 3-18% (psychosocial functioning)

[68]

Negative affectivity 0% (physical function), 0-2% (vitality), 0-2% (social functioning), 0-1% (pain), 0-1%

(general health perception), 1-3% (role physical functioning), 2-5% (role emotional

functioning), 3-14% (mental functioning)

[77]

Neuroticism 10% (overall QOL) [33]

Neuroticism 7% (overall QOL) [54]

Neuroticism 17-25% (overall QOL), 30% (emotional functioning) [59]

Neuroticism Neuroticism: 25% (overall QOL) [92]

Neuroticism and extraversion Neuroticism: 1% (overall QOL); extraversion: 11% (overall QOL) [36]

Neuroticism and optimism Neuroticism: 39% (mental HRQOL), 17-29% (physical HRQOL); optimism: 34% (mental

HRQOL), 10-19% (physical HRQOL)

[94]

Neuroticism and lie Neuroticism: 36% (overall QOL), 23% (emotional functioning); lie: 15% (overall QOL) [34]

Neuroticism, extraversion, conscientiousness,

openness, and agreeableness

Combined personality traits: 12% (child self-rated social functioning), 36% (child self-

rated school functioning), 36% (parent rated emotional functioning), 26% (parent-rated

social functioning), 14% (parent rated school functioning), and 18% (parent-rated overall

QOL)

[35]

Neuroticism, extraversion, conscientiousness,

openness, and agreeableness

38% (child self-rated overall QOL), 16% (parent-rated overall QOL) [56]

Neuroticism, extraversion, conscientiousness,

openness, and agreeableness

Combined personality traits: 0% (physical functioning); 6% (role physical functioning);

12% (social functioning); 12% (role emotional functioning); 14% (general health

perception); 28% (vitality); 45% (mental health)

[66]

Neuroticism, extraversion, conscientiousness,

openness, and agreeableness

3% (physical functioning), 4% (general health perceptions) [60]

Sense of coherence 28% (overall QOL) [78]

Mastery 6.5% (Performance-based measure) [89]

Optimism 21% (MCS), 41% (psychological distress) [50]

Self-efficacy 40% (overall QOL) [26]

Self-efficacy 16% (overall QOL) [30]

Self-esteem 5% (overall QOL) [61]

Trait anxiety 24-39% (physical functioning), 18% (psychological functioning) [46]

https://doi.org/10.1371/journal.pone.0173806.t005
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for them [88, 89, 97]. This suggests that personality may bias the proxy ratings of patients’

health status.

Although explorations of the mechanisms between personality and health are increasing,

existing theories and models focus on the outcomes of health state/illness [16], subjective well-

being (SWB) [98], and death [99–101] rather than HRQOL. Fig 2 illustrates the possible links

between personality characteristics and HRQOL based on the rubric of trait-related theories

explaining the direct effects of personality on HRQOL and the rubric of cognitive behavior-

related theories explaining the indirect effects.

Trait theory emphasizes the effect of common genetic biological factors [102, 103]. There is

evidence that genetic factors explain 30%-60% of the variance in personality traits [104] and

40% of the variance in HRQOL. Trait theory explains individual differences from two perspec-

tives (emotional reactivity and cognitive processing of information), which helps explain how

personality is related to HRQOL [105]. The emotional reactivity hypothesis [106] suggests that

the differences in an individual’s well-being may be due to differences in emotional reactivity,

which are governed by personality traits. For example, extraverts may react more strongly to

pleasant emotional stimuli than introverts, and may be more likely to experience pleasant affect

when exposed to a positive event. The cognitive processing of information hypothesis [107] sug-

gests that individuals are more likely to perceive trait-congruent information than incongruent

information. For example, extraverts were quicker to relate events to their motives when they

were in a positive mood, whereas introverts were quicker when in a negative mood [107]. There-

fore, personality characteristics influence both what information is processed and how it is inter-

preted. The proposed direct links between personality characteristics and HRQOL (route A in

Fig 2) reflect the results of the majority of the studies under our review (also see specific studies

listed in Tables 2 and 3). This direct links incorporate both schools of thought to suggest that

personality influences emotional reactivity and the cognitive schema through which individuals

perceive, interpret, and encode their internal somatic experience and HRQOL.

Trait-related theories, unfortunately, cannot explain the mechanisms by which personality

influence HRQOL [108]. Cognitive behavior theory (or the Transactional model) emphasizes

that personality affects the illness appraisal and influences individuals’ coping process [16].

Although this theory was initially applied to SWB rather than HRQOL, illness appraisal be-

havior is a significant process influencing HRQOL, and the conclusions can be extended to

HRQOL. This theory focuses on two aspects of individual differences (congruence and goal

adjustment). The congruence hypothesis proposes that individuals may experience high

HRQOL when they engage in behaviors (e.g., coping) that are concordant with their personal-

ity traits [105]. The goal adjustment hypothesis argues that individuals have a global tendency

to experience HRQOL in a way determined by their personality [105]. Individuals with a

personality characterized of being able to disengage from unattainable goals and reengage else-

where are able to support active coping and avoid failure experiences, consequently maintain-

ing a higher HRQOL [9]. Based on cognitive behavior-related theories, the linkages (route B in

Fig 2) suggest that the effects of personality characteristics on HRQOL might be mediated by

social support, coping skill, health behaviors (e.g. smoking, drug abuse), or psycho-physiologi-

cal mechanisms [70, 79, 94, 109, 110].

It is also possible that personality mediates the effect of other variables (e.g. severity and phys-

ical limitations) on HRQOL (route C in Fig 2). Although personality traits have a considerable

hereditary component and are less modifiable than HRQOL [111], some evidence suggests indi-

viduals who experience traumatic events (e.g., crime and hurricane [112]) or deteriorating

health states (e.g., stroke, respiratory disease [113, 114] or cancer [115]) may trigger the change

of personality to some extent. Recent studies even suggest that individuals who experience trau-

matic events may encounter positive personality change (or post-traumatic growth) [116, 117].
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Although we found that mediating roles are evident for sense of coherence [78], this finding

was derived from cross-sectional design. Nevertheless, Fig 2 provides a framework for testing

mediating roles of personality on HRQOL, and adjudication of meaningful mediating effects

can be further supported by datasets containing changes in health, personality, and HRQOL.

When studying the association of personality and HRQOL outcomes, caution should be

taken with respect to several methodological and practical issues. First, a perennial problem in

personality research is that the personality measures labeled the same name may capture dif-

ferent dimensions and the measures labeled different names may capture the same dimension.

Several of the traits that we deem single can be explained by the Five-Factor Model. For exam-

ple, type D is little more than high neuroticism and low extraversion; and aggressiveness is

high neuroticism, low agreeableness, and low conscientiousness. To distinguish between single

traits and personality dimensions, it is important to conduct additional analyses, for example

calculating Pearson’s correlation to list a micro-trait (e.g., optimism) under a macro-dimen-

sion (e.g., neuroticism) if the magnitude exceeds a threshold (e.g., coefficient�0.4). Unfortu-

nately, the majority of the papers we reviewed did not provide the intercorrelations that are

needed to separate putative single traits from personality dimensions. Therefore, the approach

we have taken may potentially inflate or deflate the magnitude of our findings.

Second, the relationships between personality characteristics and HRQOL can be partly

attributed to the overlap in operationalization of the constructs and scale items. For example,

extraversion is characterized by positive affect, and neuroticism is characterized by negative

affect. This makes the relationship between neuroticism and reduced HRQOL somewhat tau-

tological [103]. This argument may also help to explain why personality characteristics are

more strongly associated with psychosocial aspects of HRQOL and share more variance in the

construct than physical aspects of HRQOL. Kressin et al suggested the adjustment for symp-

toms of depression or anxiety as a strategy when investigating relationships between personal-

ity and HRQOL [77]. This approach helps partition out the common effect of disturbances in

mood or other symptoms of affective disorder [60, 77].

Third, the extent to which dimensions of personality and HRQOL are congruent will influ-

ence the observed associations. Wasylkiw et al. suggested that the associations between person-

ality and HRQOL may be more interpretable if specific aspects of personality dimensions (e.g.

impulsiveness, angry hostility, self-consciousness) were matched with specific aspects of

HRQOL [66]. Our systematic review sheds light on which personality traits are related in

important ways to specific aspects of HRQOL.

Fourth, the practical application of existing standard personality measures is limited by

their length. Most personality measures included in our review were lengthy; for example, 57

items in the EPI [79], and 88 items in the EPQ [81]. These measures are useful for psychologi-

cal research, but may be cumbersome for clinical research and application. One possible solu-

tion is to select one or several important dimensions to assess. Another solution is to use short

form measures that retain complex dimensions of personality characteristics, with acceptable

psychometric properties. Some sample measures include the Midlife Development Inventory

(MIDI) Personality Scale (25 items) [64], the Health-relevant Personality Inventory (HP5i) (20

items) [118], and the Ten-Item Personality Inventory (TIPI) [119].

Fifth, personality characteristics might contribute to the phenomena of response shift in

HRQOL. Response shift is initially defined as the change of people’s internal standard or

expectation in describing HRQOL concepts or interpreting HRQOL items after the occurrence

of interventions or major events such as cancer [120, 121]. Rapkin and Schwartz introduced

the concept of appraisal into the response shift framework and divided response shift into

direct and moderated components [122, 123]. Direct response shift means the changes in

appraisal affect HRQOL rating directly, as a result of personality characteristics relating to
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set-point maintenance after a change of health state. Moderated response shift means the

changes in appraisal affect HRQOL ratings by attenuating the impact of health state changes.

However, the effects of personality characteristics on response shift in HRQOL have not been

fully investigated. One study found that cancer patients with pessimistic traits may report less

improvement in HRQOL than patients with optimistic traits over time despite similar change

in underlying health status [124]. Another study using advanced psychometric methods found

that cancer patients were susceptible to response shift in general health assessment related to

optimism [125].

Finally, this study is restricted to publications prior to December 31st, 2009. We have sur-

veyed publications since 2009 and found that the current review covered a comprehensive list

of personality and HRQOL measures and that the observed trends would not altered by adding

these additional publication. Therefore, we believe that updating the literature would not

change our conclusions significantly. Additionally, findings derived from this review study

relied on a crude pooled estimate instead of a meta-analysis because only few studies were

available for synthesizing the association with each of the specific personality traits and specific

HRQOL domains in each meta-analysis (Table 2). However, the snapshot reported in this

review provides a foundation for implementing future meta-analyses of the association of a

specific personality trait with a specific HRQOL domain when a sufficient number of studies

are available.

Understanding individual patients’ personality characteristics may help clinicians manage

patients’ behaviors toward successful treatment adherence and health outcomes. Although a

person’s personality characteristics are difficult to alter [126–129], it is possible to ameliorate

or buffer the effect of personality on HRQOL by providing individualized treatment, counsel-

ing, or enhancing patients’ coping skill based on their unique personality characteristics.

There are increasing interests in directing interventions at the processes through which per-

sonality is expressed in behavior and HRQOL. For example, strategies for illness appraisal

and coping can be targeted, based on personality characteristics, with the goal of improving

HRQOL [130]. Understanding the relationships of personality characteristics to HRQOL may

be able to improve patient self-management. It is also possible self-knowledge by patients of

their own personality characteristics and the predictable relationship of these characteristics to

their well-being may influence their proclivity to adopt specific, targeted interventions.

An important next step for research is to apply pathway approaches [130] to explain the mech-

anism by which personality characteristics lead to important outcomes (e.g., behaviors, longevity,

HRQOL, well-being) over the life course [131]. If personality characteristics confound the rela-

tionships between variables of interest (such as treatment regimens) and HRQOL outcomes, per-

sonality variables should be collected and accounted for in study design or statistical models. All

of this suggests that it may be useful for clinicians and researchers to collect and identify individu-

als’ personality characteristics to better understand and interpret subsequent HRQOL.

The clinical and research significance of the relationships between personality and HRQOL

suggest further implications for policy and practice. We believe that personality should be

measured more routinely in clinical practice, as well as for clinical and health care research.

There is the opportunity to introduce personality measures into the electronic health record as

a form of patient-generated data, using patient portals and other electronic collection methods.

Doing so would make information on personality characteristics available for multiple applica-

tions, and to generate new evidence for the usefulness of these data [132].
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Conclusions

In conclusion, personality characteristics at the levels of domain or individual trait, respec-

tively, are associated with HRQOL at overall, physical, psychological, social, and other

domains, respectively. However, the magnitudes for the corresponding associations are differ-

ent. Specifically, we found that personality is more often related to psychosocial aspects of

HRQOL than to physical aspects, and personality traits such as neuroticism and negative affec-

tivity are strongly associated with mental aspects of HRQOL. Personality characteristics had

indirect, mediating, and moderating effects on different aspects of HRQOL. Interpreting these

relationships is complicated by overlap in how the concepts of personality and HRQOL are

operationalized. Future research is needed to distinguish among the various constructs and

measures of personality and HRQOL. The thoughtful and systematic collection of personality

data could be useful for both research and clinical practice.
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