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Across many studies of the Big Five personality 
traits (McCrae and Costa, 1987), higher consci-
entiousness and lower neuroticism have been 
associated with better physical health in com-
munity samples (e.g. Chapman et  al., 2011; 
Strickhouser et al., 2017), but limited research 
exists in samples with cancer. For example, 
conscientiousness is a key determinant of better 
health behaviors (i.e. more exercise, healthier 
diet, less substance use, and safer sex behav-
iors; Bogg and Roberts, 2004), better perceived 
health, and reduced mortality (Jokela et  al., 
2013; Luo and Roberts, 2015). Additionally, 
high neuroticism is associated primarily with 
negative health behaviors (i.e. less exercise, 
poor diet, and greater substance use; De Moor 
et al., 2006; Hakulinen et al., 2015; Keller and 
Siegrist, 2015; Kuntsche et  al., 2008), worse 
perceived health (Hoerger et al., 2016b), greater 
functional impairment (Chapman et al., 2007a), 
and multimorbidity (Chapman et  al., 2007b). 

Given demographic aging and the increasing 
prevalence of chronic or serious illnesses, such 
as cancer, research on personality in disease-
defined populations (Epstein and Street, 2007) 
will have implications for developing targeted 
and tailored interventions that can improve 
health outcomes and reduce healthcare cost 
(Chapman et al., 2011; Croyle, 2015).

Few studies have examined whether person-
ality is associated with physical health in cancer 
samples. Given that living with cancer may be a 
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“strong” situation (see Benjamin and Simpson, 
2009) weakening personality–health associa-
tions (Duberstein et al., 2003; Löckenhoff et al., 
2008), there is reason to hypothesize that these 
associations may be weaker in cancer samples. 
Some studies suggest that higher neuroticism, 
hostility, negative affectivity, and Type D per-
sonality are associated with worse health 
(Beisland et  al., 2015; Husson et  al., 2015; 
Paika et  al., 2010; Schoormans et  al., 2017; 
Zhang et  al., 2016) and extraversion elements 
(i.e. optimism) are associated with better health 
in patients with cancer (Allison et  al., 2003; 
Paika et al., 2010), but these associations were 
not compared to those from community sam-
ples. In addition, these studies only measured 
specific Big Five dimensions (e.g. neuroticism) 
or other personality variables (e.g. optimism, 
hostility, and Type D personality), and none 
examined conscientiousness. A more complete 
assessment of how each Big Five personality 
dimension explains physical health in cancer 
samples is warranted, as this could inform the 
design of targeted and tailored interventions for 
this population (Chapman et al., 2011).

This study examined the Big Five personal-
ity traits and physical health in community, 
prostate cancer, and breast cancer samples. Our 
research was informed by Smith’s (2006) health 
behavior model, which suggests that personal-
ity influences health behaviors, which in turn 
influence both subjective and objective health 
(Hampson et  al., 2007; Smith, 2006). Support 
for this model exists in community samples 
(e.g. (Lodi-Smith et al., 2010; Mroczek et al., 
2009), but it remains an open question whether 
the “strong” situation (see Benjamin and 
Simpson, 2009) of living with cancer could 
diminish the influence of personality 
(Duberstein et  al., 2003; Löckenhoff et  al., 
2008). Our goals were (a) to determine whether 
personality–physical health associations dif-
fered between community and cancer samples, 
(b) to determine whether health behaviors 
explained these associations, and (c) to deter-
mine whether indirect associations were moder-
ated by cancer diagnosis. We hypothesized that 
(a) higher consciousness and lower neuroticism 

would be associated with better health behav-
iors and outcomes in both community and can-
cer samples, (b) these personality–health 
associations would be weaker in the cancer 
samples, (c) health behaviors would explain 
these associations in both community and can-
cer samples, and (d) this indirect effect would 
be weaker in the cancer samples. To our knowl-
edge, this is the first study using a complete 
measure of the Big Five to examine personal-
ity–health associations in cancer samples, with 
potential implications for building knowledge 
that may contribute toward developing person-
ally tailored interventions.

Method

Participants and procedure

Participants were aged 40 years and above with 
no cancer history (n = 168) or prostate cancer 
(n = 212) or female breast cancer (n = 55; see 
Table 1). Inclusion criteria were being at least 
18 years and ability to respond in English. For 
the cancer samples, patients were excluded if 
they were not in active oncological care. This 
study only included prostate or breast cancer 
diagnoses because these were the only sizeable 
cancer samples (see Hoerger et  al., 2016a). 
They were recruited via the National Institutes 
of Health (NIH) ResearchMatch participant 
pool, health education websites, discussion 
forums/listservs, and search engines (see 
Hoerger et  al., 2016a) to complete an online 
questionnaire. Procedures were approved by 
the local Institutional Review Board.

Measures

Personality.  The 20-item Mini-International 
Personality Item Pool (IPIP) scales (Donnellan 
et  al., 2006) were used to assess personality. 
Participants responded to statements such as 
whether they “Have frequent mood swings” 
(neuroticism) and “Like order” (conscientious-
ness) using a 5-point scale (1 = very inaccurate 
to 5 = very accurate). The Mini-IPIP has shown 
evidence of internal consistency, test–retest 
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reliability, and construct validity when com-
pared with other Big Five measures (Donnellan 
et al., 2006) and is suitable for patient popula-
tions (e.g. Moran et al., 2011). Internal-consist-
ency reliability was comparable to that of prior 
studies and across samples (Table 1).

Physical health.  We assessed four indicators of 
physical health—health history, functional sta-
tus, reported physical symptoms, and perceived 
health. To assess health history, participants 
reported whether they had been previously 
diagnosed with any of 13 health conditions, 
including diabetes, stroke, and heart attack, 
using an adapted version of the Midlife in the 
United States (MIDUS) Health History Check-
list (e.g. Costanzo et  al., 2012). Patient and 
physician reports of these diagnoses have 
shown consistency (Fortin et al., 2005). Func-
tional status was measured with an item 
adapted from the Functional Status Question-
naire (FSQ) that read “During the past month, 
how many days did you spend the majority of 
your time in bed?” (Jette et al., 1986) measured 
from 0 to 30 days. Participants also completed 
the Functional Assessment of Cancer Therapy–
General (FACT-G) Physical Well-Being Sub-
scale (Cella et al., 1993) rating from 0 (not a 
lot) to 4 (very much), the extent to which they 
experienced symptoms (e.g. “I have pain” and 
“I have nausea”) during the past week. The 
final item of the FACT-G (time spent in bed) 
was not administered due to redundancy with 
the FSQ. Perceived health was measured with 
the Short Form Health Survey (SF-1) (Ware 
and Sherbourne, 1992) which reads “In gen-
eral, how would you say your health is?” meas-
ured from 1 (poor) to 5 (excellent). Due to 
non-normality in functional status, D(435) = .35, 
p < .001, and health history, D(435) = .22, 
p < .001, responses were dichotomized for 
functional status (0 = one or more days in bed, 
1 = zero days in bed) and health history (0 = any 
comorbidity, 1 = no comorbidities). Principal 
Component Analysis was used to create a sin-
gle physical health indicator from the four indi-
cators (supported by scree plots) with higher 
scores indicating better health. Each of these 

scales has shown evidence of reliability and 
validity (Cleary and Jette, 2000; DeSalvo et al., 
2006; Martin et  al., 2000; Weitzner et  al., 
1995).

Health behaviors.  Participants responded to 
three items adapted from the Health Behavior 
Marker Scale (Vickers et  al., 1990) regarding 
how often they exercised and monitored their 
diet and weight during the past month from 1 
(never) to 7 (always). A higher summated score 
reflected better health behaviors. Internal-con-
sistency reliability was acceptable (Table 1), 
and the validity of lengthier versions of the 
scale has been documented (Lodi-Smith et al., 
2010; Vickers et al., 1990).

Statistical analyses

First, we examined descriptive statistics, includ-
ing central tendency, dispersion, frequencies, 
and distribution shapes. Second, we examined 
demographic, personality, health behavior, and 
physical health differences between samples 
using analysis of variance (ANOVA) with 
Tukey’s honest significant difference (HSD) 
tests, analysis of covariance (ANCOVA), chi-
square, or binary logistic regression. Third, we 
examined zero-order correlations between per-
sonality and health variables across all partici-
pants. Fourth, we examined hierarchical 
regression analyses that entered covariates in 
the first step and all five personality dimensions 
in the second step; separate analyses were con-
ducted for each health-related dependent varia-
ble. Covariates included age (continuous), 
education (continuous), marital status (coded 
0 = unmarried and coded 1 = married), gender 
(coded 0 = female and coded 1 = male), and 
race/ethnicity (coded 0 = White non-Latino and 
coded 1 = racially/ethnically diverse). We chose 
to include these covariates a priori because 
these variables have well-documented associa-
tions with physical health outcomes; so, their 
inclusion reduces the risk of confounding and 
provides more precise estimates of effects. 
These regression analyses allowed us to exam-
ine the combined effect of all five personality 
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dimensions beyond the effects of covariates 
(ΔR2) and examine the unique contribution of 
each personality dimension (standardized beta). 
Linear regression was used for continuous 
dependent variables, whereas binary logistic 
regression was used for dichotomized ones. 
Fifth, to examine whether personality and over-
all physical health or health behavior associa-
tions differed between community and cancer 
samples, we examined interaction terms from 
regression models including sample, a single 
personality trait, the mean-centered personality 
trait by sample interaction term, and covariates. 
Sample was coded using two dummy variables 
(prostate cancer variable: prostate cancer = 1, 
breast cancer and community = 0; breast cancer 
variable: breast cancer = 1, prostate cancer and 
community = 0).

Finally, we used PROCESS for SPSS (ver-
sion 2.16; Model 4) to test for indirect effects 
controlling for covariates. When indirect effects 
were significant, we conducted moderated 
mediation analyses (Model 7) using bias cor-
recting bootstrapping with 10,000 resamples to 
determine whether health behaviors indirectly 
explained the pathway between personality and 
physical health and to determine whether sam-
ple moderated this indirect effect.

Results

Across samples, the majority were White and col-
lege-educated and varied in terms of gender, age, 
marital status, and geographic region (Table 1). 
The cancer samples ranged in time since diagnosis 
and varied in treatment types (Table 1). The com-
munity sample was younger (M = 49.3 years, 
SD = 7.7 years) than the cancer samples (prostate: 
M = 62.4, SD = 8.2 years; breast: M = 53.9, 
SD = 8.8 years; F (2432) = 124.75, p < .001) and 
more racially/ethnically diverse (χ2 = 21.07, 
p < .001). Samples varied by gender (χ2 = 317.12, 
p < .001) due to gender-specific cancer sites. The 
prostate cancer sample was more likely to be mar-
ried (χ2 = 43.08, p < .001).

Analyses of between-group differences 
(Table 1) indicated that personality scores, 
health history, and health behaviors were 

comparable across groups. As anticipated, the 
cancer samples reported worse perceived health 
(prostate cancer: p = .04; breast cancer: p = .03) 
and more physical symptoms (p < .001 for both 
cancer samples) than the community sample. 
The breast cancer sample reported worse func-
tional status than the community sample 
(p < .001). Thus, the cancer samples were in 
worse physical health than the community sam-
ple suggesting that living with cancer could rep-
resent a strong situation that may alter 
associations.

Personality associations with physical 
health and health behaviors

Personality was associated with several indica-
tors of physical health across samples (Table 2). 
Consistent with hypotheses, higher conscien-
tiousness and lower neuroticism were associ-
ated with better overall physical health. 
Conscientiousness was positively correlated 
with four measures of better physical health 
(r = .13–.22), and neuroticism was negatively 
correlated with all five measures of physical 
health (r = –.11 to –.31). Although not hypothe-
sized, extraversion was positively correlated 
with three measures of physical health (r = .10–
.13), openness was positively correlated with 
three measures of physical health (r = .10–.11), 
and agreeableness was associated with a better 
health history (r = .14). Findings were compara-
ble after controlling for covariates (Table 2), 
except that those involving openness were no 
longer significant.

Personality was associated with engagement 
in health behaviors across samples (Table 2). As 
hypothesized, higher conscientiousness and 
lower neuroticism were associated with better 
health behaviors (r = .19 and r = −.23, respec-
tively). Openness was also significantly corre-
lated with better health behaviors (r = .15). 
Controlling for covariates did not alter associa-
tions (Table 2).

We examined whether sample moderated the 
associations between personality and health 
outcomes. There were no sample by personality 
trait interactions on overall physical health. 
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Table 1.  Participant demographics and variable descriptives by sample.

Category Community Prostate cancer Breast cancer

  (n = 168) (n = 212) (n = 55)

  n (%) or M (SD) n (%) or M (SD) n (%) or M (SD)

Age (years)
  40–49 100 (59.5%) 7 (3.3%) 20 (36.4%)
  50–59 52 (31.0%) 80 (37.7%) 20 (36.3%)
  60–69 13 (7.7%) 78 (36.8%) 13 (23.7%)
  70+ 3 (1.8%) 47 (22.2%) 2 (3.6%)
Gender
  Female 131 (78.0%) 0 (0.0%) 55 (100%)
  Male 37 (22.0%) 212 (100%) 0 (0.0%)
Race/ethnicity
  White, non-Latino/a 133 (79.2%) 193 (91.0%) 55 (100%)
  Other, diverse 35 (20.8%) 19 (9.0%) 0 (0.0%)
Marital status
  Married 90 (53.6%) 179 (84.4%) 37 (67.3%)
  Unmarried 78 (46.4%) 33 (15.6%) 18 (32.7%)
Geographic region
  South 37 (22.0%) 67 (31.6%) 16 (29.1%)
  West 38 (22.6%) 39 (18.4%) 9 (16.4%)
  North 31 (18.5%) 25 (11.8%) 5 (9.1%)
  Midwest 21 (12.5%) 44 (20.8%) 11 (20.0%)
  International 41 (24.4%) 37 (17.5%) 14 (25.5%)
Educational level
  Some high school or less 2 (1.2%) 3 (1.4%) 0 (0.0%)
  High school graduate 10 (6.0%) 15 (7.1%) 2 (3.6%)
  Some college or associates degree 63 (37.5%) 47 (22.2%) 16 (29.1%)
  Bachelor’s degree 44 (26.2%) 75 (35.4%) 21 (38.2%)
  Masters or doctoral degree 49 (29.2%) 72 (34.0%) 16 (29.1%)
Time since diagnosis
  Less than 1 year 76 (35.8%) 33 (60.0%)
  1–2.9 years 68 (32.1%) 9 (16.4%)
  3–4.9 years 29 (13.7%) 3 (5.4%)
  5 or more years 39 (18.4%) 10 (18.2%)
Treatments
  No treatment 47 (22.2%) 5 (9.1%)
  Radiation 63 (29.7%) 19 (34.5%)
  Chemotherapy 20 (9.4%) 28 (50.9%)
  Surgery 47 (22.2%) 21 (38.2%)
  Biologic/targeted therapy 19 (9.0%) 13 (23.6%)
  Unknown treatments 19 (9.0%) 2 (3.6%)
  Other treatments 51 (24.1%) 12 (21.8%)
Cancer metastasized 58 (27.4%) 15 (27.3%)
Personality
  Conscientiousness (α = .67) 14.70 (3.31) 14.75 (2.93) 14.42 (2.94)
  Neuroticism (α = .76) 11.48 (3.51) 10.80 (3.46) 11.25 (3.36)

 (Continued)
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Only one interaction was found on health 
behaviors: a prostate cancer by agreeableness 
interaction (β = .16, p = .02), such that agreea-
bleness was associated with better health behav-
iors in the prostate cancer sample (r = .17) and 
weak-to-worse health behaviors in the other 
samples (breast cancer: r = −.13, community: 
r = −.04). Overall, these results indicate that 
personality–health associations were compara-
ble across the prostate cancer, breast cancer, 
and community samples.

Tests of indirect effects

Tests of indirect effects showed that the associ-
ation between personality and overall physical 
health was mediated by health behaviors 
(Figure 1). These pathways were significant for 
conscientiousness and neuroticism (Table 2); 

health behaviors and physical health were cor-
related (r = .34, p < .001). Health behaviors 
explained 26.8 percent of the total effect of con-
scientiousness on physical health (a × b = .02, 
standard error (SE) = .01, z = 3.38, p < .001) and 
18.9 percent of the total effect of neuroticism on 
physical health (a × b = −.02, SE = <.01, 
z = −3.50, p < .001).

Four moderated mediation analyses exam-
ined whether sample moderated the indirect 
effect of health behaviors on the conscientious-
ness– or neuroticism–overall physical health 
association. First, we examined whether the 
indirect effect of health behaviors on the con-
scientiousness–overall physical health associa-
tion was moderated by having prostate cancer. 
Second, we examined the same model moder-
ated by having breast cancer. In the third and 
fourth models, conscientiousness was replaced 

Category Community Prostate cancer Breast cancer

  (n = 168) (n = 212) (n = 55)

  n (%) or M (SD) n (%) or M (SD) n (%) or M (SD)

  Extraversion (α = .81) 12.22 (3.85) 11.76 (3.55) 12.64 (4.11)
  Openness (α = .67) 15.70 (3.10) 15.80 (2.68) 15.42 (2.67)
  Agreeableness (α = .74) 16.45 (3.06) 15.60 (2.55) 17.22 (2.22)
Physical health
  Perceived health 3.65 (0.98) 3.18 (0.92)* 3.33 (0.98)*
    Poor 2 (1.2%) 10 (4.7%) 1 (1.8%)
    Fair 20 (11.9%) 31 (14.6%) 12 (21.8%)
    Good 48 (28.6%) 94 (44.3%) 15 (27.3%)
    Very good 63 (37.5%) 65 (30.7%) 22 (40.0%)
    Excellent 35 (20.8%) 12 (5.7%) 5 (9.1%)
  Functional status (1 day in bed)a 61 (36.3%) 47 (22.2%) 27 (49.1%)***
  Health history (comorbidities)a 81 (48.2%) 152 (71.7%) 25 (45.5%)
 � Reported physical symptoms 

(α = .81)a
0.67 (0.67) 1.00 (0.79)*** 1.30 (0.97)***

Health behaviors (α = .78) 12.99 (4.30) 14.39 (3.96) 13.16 (3.87)

M (SD) = mean (standard deviation).
Patients may have received multiple treatments. Alphas are presented in parentheses for measures with multiple 
items. Asterisks represent personality, physical health, and health behaviors that differed from the community sample 
controlling for covariates using analysis of covariance (ANCOVA) or binary logistic regression as needed. Numbers and 
percents for functional status represent participants who spent one or more days in bed during the past month.
aVariables indicate poorer health here, but were reverse coded for all remaining analyses, so all health variables 
represented better physical health.
*p < .05, **p < .01, and ***p < .001.

Table 1.  (Continued)
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with neuroticism. Analyses indicated that hav-
ing prostate or breast cancer did not moderate 
the indirect effect of conscientiousness (pros-
tate cancer: z = 0.60, p = .55; breast cancer: 
z = 1.39, p = .17) or neuroticism (prostate can-
cer: z = 1.31, p = .19; breast cancer: z = 0.38, 
p = .70) on overall physical health. Thus, the 
role of health behaviors in explaining the asso-
ciation between conscientiousness or neuroti-
cism and physical health was not significantly 
different across samples.

Discussion

Although it was an open question whether the 
strong situation of living with cancer would 
diminish the effects of personality on health 
(Benjamin and Simpson, 2009; Löckenhoff 
et al., 2008), we found no evidence to support 
the idea that associations between personality 
and health are significantly different across par-
ticipants with prostate cancer, breast cancer, 
and no history of cancer. This investigation 
shows that higher conscientiousness and lower 
neuroticism are associated with better physical 

health and health behaviors, while extraversion, 
openness, and agreeableness showed few asso-
ciations with health regardless of cancer diag-
nosis. Furthermore, according to Smith’s (2006) 
Health Behavior Model, personality may 
account for physical health by explaining varia-
tion in health behaviors, and our findings sup-
port this model regardless of cancer diagnosis. 
Despite using a brief measure of health behav-
iors that could have underestimated effects, the 
health behaviors we assessed explained 18–
27 percent of the effect of conscientiousness 
and neuroticism on physical health, consistent 
with previous reports in community samples 
(Turiano et al., 2015). Our results indicate that 
personality has implications for health, even in 
strong situations, such as living with cancer 
(Akrami et al., 2009).

Given the rising emphasis on “personalized 
medicine,” or tailoring health interventions to a 
patient’s unique qualities, including personality 
dimensions (e.g. Hirsh et al., 2012), neuroticism 
and conscientiousness may be useful targets. 
Individuals higher in neuroticism may experi-
ence difficulty regulating negative emotions, 

Figure 1.  Analyses of indirect effects demonstrating that the associations between conscientiousness 
or neuroticism and physical health are explained by engagement in health behaviors. Standardized betas 
controlling for covariates are presented. Parenthetical values provide coefficients for the total association, 
whereas non-parenthetical values provide coefficients for the direct association when including personality 
and health behaviors in the model simultaneously.
**p < .01 and ***p < .001.
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which they may manage through unhealthy 
behaviors (e.g. poor diet and withdrawing from 
exercise); therefore, future studies should exam-
ine whether incorporating stress management 
into interventions for patients high in neuroti-
cism could improve intervention effectiveness 
(Chapman et al., 2011). Individuals low in con-
scientiousness may experience difficulty fol-
lowing instructions from healthcare providers or 
following through on planned health behavior 
changes; therefore, future studies should exam-
ine whether providing more detailed medical 
instructions, reminders, care management, and/
or home visits could improve health for patients 
low in conscientiousness (Bogg and Roberts, 
2013). Examinations of interventions with and 
without personality-tailored components are 
warranted.

Limitations of this study should be noted. 
First, although our samples were comparable to 
others in terms of personality scores (Donnellan 
et  al., 2006), participants were mainly White 
and college-educated, and a larger breast cancer 
sample would allow for smaller effects to be 
detected. Second, this study used relatively 
brief measures, and given the encouraging find-
ings, future studies should assess personality, 
the full array of health behaviors (e.g. smoking, 
alcohol consumption, vaccination, etc.), and 
physical health (including cancer severity) in 
greater detail. Third, given the cross-sectional 
design, longitudinal studies are needed to 
understand the causal nature and mediational 
pathways of effects. Fourth, objective health 
indicators (e.g. number of medications) were 
not included, though our health outcomes did 
range in subjectiveness. These questions could 
potentially be answered through secondary 
analyses of patient samples in existing large-
scale longitudinal datasets (i.e. Midlife in the 
United States, Hawaii Personality and Health 
Cohort, and Normative Aging Study). Our 
study had a number of strengths as well. First, 
there is a pressing public health priority for psy-
chology studies to assess patients with signifi-
cant health needs, especially patients with 
cancer (Croyle, 2015), and we included two 
cancer samples. Second, this is the only study to 
our knowledge to assess all five Big Five 

personality dimensions as they relate to health 
in a cancer sample.

In conclusion, personality dimensions, espe-
cially conscientiousness and neuroticism, are 
associated with health outcomes in community 
and cancer samples. Research employing longi-
tudinal designs will be helpful for drawing 
more definitive causal inferences about the 
observed associations.
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