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Abstract 

Objective: Certain personality traits have been associated with increased risk of chronic systemic 
inflammation. Since the expression of personality traits differs by sex, this factor may also influ-
ence the associations between personality and inflammation. The objective of this study was to 
investigate the association between the five dimensions of personality and high-sensitivity inter-
leukin-6 (IL6) in a healthy population, and to determine whether these relationships were differ-
ent in men and women. Methods: IL6 was measured in 91 medically healthy participants, and 
per-sonality was assessed using the Five-Factor Model (FFM) of personality. Physical activity was 
also measured using the International Physical Activity Questionnaire (IPAQ), since physical ac-
tivity is known to influence inflammation. Multivariable regression models were estimated for 
each sex, including personality domains and level of physical activity, controlling for age and body 
mass index (BMI). Results: Higher ratings in the dimension of Openness to Experience predicted 
higherIL6 values in men only, after adjusting for age and BMI, variables known to affect inflamma-
tion (p < 0.05). Similarly in women only, higher Agreeableness predicted lower IL6 levels. Level of 
physical activity did not predict IL6 in either sex. Conclusion: Relationships between IL6 and per-
sonality traits exist in both men and women, but the nature of these associations differs by sex. 
These associations appear to be independent of other factors including physical activity. The 
findings raise the possibility that certain personality domains may make people more vulnerable 
to, or more protected from, conditions usually associated with pathological, chronic systemic in-
flammation. 
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1. Background 

The relationship between personality and inflammation is an area of inquiry that can contribute to understanding 
mechanisms underlying the continuum of health and illness (Segerstrom, Taylor, Kemeny, & Fahey, 1998). Per-
sonality may affect inflammation indirectly through the different behavior of individuals with different personal-
ity factors. The Five-Factor Model (FFM) of personality provides a framework to examine personality and 
health, and is categorized into five broad domains: Neuroticism, Extraversion, Openness to Experience, Agreea-
bleness, and Conscientiousness (Widiger & Costa, 2012) and is a well-established framework for studying links 
between personality and levels of inflammation. 

Personality is associated with variation in biological responses, but the extent to which it may be associated 
with inflammation, a pathophysiological state that is a precursor to many disease states, is unclear. Health beha-
viors that vary by personality are associated with inflammation (Chapman et al., 2011). In addition, certain per-
sonality factors are associated with variations in physical activity, which is beneficial to overall health, in part 
due to physiological changes that lower risk factors for cardiovascular disease, including reduced inflammation. 
The health behavior model of personality suggests certain personality traits are associated with engagement in 
that adjusting for BODY MASS INDEX and other health behaviors decreases the personality-inflammation link 
(Chapman et al., 2011) or health debilitating behaviors (Suls, Krantz, & Williams, 2013), which are in turn, as-
sociated with higher levels of inflammation (Colbert et al., 2004; Mõttus, Luciano, Starr, Pollard, & Deary, 
2013). For example, attributed in part to poor health habits, individuals high on Neuroticism and low on Con-
scientiousness are vulnerable to poor health outcomes and increased mortality (Goodwin & Friedman, 2006; 
Terracciano, Lockenhoff, Crum, Bienvenu, & Costa, 2008). Low scores on Agreeableness have been associated 
with significantly lower perceived confidence and ability to manage chronic illness (Cheung, 2014). Additional 
FFM correlates of higher levels of inflammation include low openness to experience for Interleukin 6 (IL6) lon-
gitudinally (Chapman et al., 2011) and Jonassaint (Jonassaint, 2010) reported higher levels of Openness to Ex-
perience were associated with lower levels of inflammatory markers in African Americans. Individuals who 
score high on Openness to Experience are generally described as those with unconventional values, more likely 
to entertain novel ideas and experience both intense positive and negative emotions (Jonassaint et al., 2007). Al-
ternatively, low scorers are described as more conservative, retaining conventional values and outlooks and 
comparatively experience a narrow range of emotional responses. High Neuroticism has been associated with 
high IL6 levels and associated with poor health habits in persons with low Conscientiousness (Sutin et al., 
2010).  

Alternatively, an individual with high levels of Conscientiousness may have lower levels of circulating in-
flammation due to the beneficial health behaviors and negatively associated with health-risk behaviors (Sutin et 
al., 2010). Further, individuals high in both Conscientiousness and Neuroticism had lower circulating IL-6 levels 
that were suggested to be impacted by health behaviors and obesity (Turiano, Mroczek, Moynihan, & Chapman, 
2013).  

Personality characteristics associated with chronic inflammation as measured by circulating IL6 include nega-
tive personality states such as depression, hostility and anger. Since personality is a trait characteristic, the nega-
tive states may therefore be mechanisms leading to chronic elevated inflammation in some people (Halaris et al., 
2012). Alternatively, faster immune recovery from stress is associated with positive affect (Segerstrom et al., 
1998). Sex is another factor that may interact with personality to produce different immune system influences in 
men and women. Sex hormones play a role cytokines differences between in men and women (Ma et al., 2007) 
and that while the female hypothalamus tends to be more stress-sensitive, we still cannot determine the cause 
(Putnam, Chrousos, Nieman, & Rubinow, 2005). 

In addition, positive affective states have shown differential neuroendocrine-inflammatory associations in 
men and women, suggesting that, for women, a “happier” state of mind is related to reduced levels of inflam-
matory markers (Steptoe & Molloy, 2007). Another sex-specific finding is that highly-sociable gay men infected 
with human immunodeficiency virus (HIV) had slower CD4 T cell decline, higher viral load, and higher re-
sponse to highly active antiretroviral therapy compared to less social HIV-infected gay men (Cole, Kemeny, 
Fahey, Zack, & Naliboff, 2003). Identifying relationships between specific behavioral trait of sociability and 
immune function/disease progression allows further insight into mechanisms underlying the previously-estab- 
lished relationships between human personality and disease resistance or susceptibility.  

IL6 is an important family of mediators involved in the regulation of the acute-phase response to injury and 
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infection, and inflammation that stimulates the Hypothalamic-Pituitary-Adrenal Axis (HPA) and the sympathetic 
nervous system (FitzGerald, 2011). Physical activity results in acute elevation of inflammatory markers, but 
long-term, physical activity is associated with lower levels of systemic inflammation (Nimmo, Leggate, Viana, 
& King, 2013). IL6 is a key mediator in the activation of the HPA axis during physical activity, as shown by the 
exercise-induced increase of endogenous IL6 in normal subjects leads to stimulation of the HPA axis. However, 
chronic elevation of inflammatory markers is a risk factor for several disease states (Kim, West, & Byzova, 
2013), and is an independent predictor of cardiovascular mortality among seemingly healthy adults (Empana et 
al., 2010). 

To this end, our objective was to assess the independent association of personality dimensions with inflamma-
tion, while also considering the influence of sex and physical activity. More specifically, we examined whether 
FFM personality factors and self-reported physical activity were associated with plasma IL6 levels for men and 
for women, controlling for age and BMI. We hypothesized that high Neuroticism and high Conscientiousness as 
well as high physical activity would be associated with plasma IL6; but relationships may differ in men and 
women, since studies have shown that women have higher circulating levels of IL6.  

2. Methods 

2.1. Participants 

Ninety-one participants were recruited from the greater Los Angeles, California area through flyers and adver-
tisements in a local paper. The sample was composed of 48 men and 43 women. Participants ranged in age from 
18 - 50 years.  

2.2. Measurements and Protocol 

All participants underwent an eligibility screening and physical examination by a nurse practitioner. Candidates 
were free from co-morbid conditions affecting inflammatory markers and any known cardiovascular, respiratory 
or metabolic disorders. Participants did not take any medications, including over-the-counter pain/anti-inflam- 
matory medication and were non-smokers. Written consent was obtained prior to the investigation which was 
approved by the University of California Los Angeles Institutional Review Board for use of human subjects, in 
accordance with the Helsinki declaration. Following eligibility screening, information regarding demographic 
characteristics, physical activity and depression were collected. Height (cm) and body weight (kg) were meas-
ured to the nearest 0.25 cm and nearest 0.1 kg, respectively, using a floor model physician’s scale/stadiometer; 
body mass index was calculated (BMI: kg∙m2).  

2.3. Measurement of Psychosocial Parameters 

2.3.1. NEO-Five Factor Inventory (FFI) 
A validated self-report version of the 60-item FFI was administered, yielding dimension scores for Neuroticism, 
Extroversion, Openness, Agreeableness and Conscientiousness (Costa Jr. & McCrae, 1997). Item responses in-
volve a 5-point Likert scale ranging from 0 (“Strongly Disagree”) to 4 (“Strongly Agree”). Each factor captures 
a wide array of behaviors. Openness reflects a preference for novelty and variety, which may be manifested as 
intellectual curiosity and interests. People high on Conscientiousness are typically described as organized, dis-
ciplined, and oriented towards achievement. Extroverted people show a high degree of sociability, talkativeness, 
warmth, and assertiveness. People high on agreeableness are likely to be helpful, sympathetic, and cooperative 
towards others. Lastly, Neuroticism captures dimensions of emotional negativity, stability, anxiety, vulnerability, 
and impulse control.  

2.3.2. International Physical Assessment Questionnaire (IPAQ) 
Physical activity was measured with a detailed questionnaire that quantified activity as a number of metabolic 
equivalent tasks (MET’s) per week, with IPAQ. IPAQ estimates weekly time spent in different dimensions of 
physical activity and of physical inactivity. Total physical activity level was calculated and recorded in MET- 
minutes per week (MET-min/wk) according to the IPAQ scoring protocol (www.ipaq.ki.se). IPAQ responses 
were converted into metabolic equivalents (METS) and participants were categorized into “low”, “moderate” or 
“vigorous” activity levels based on standard IPAQ scoring cutoffs and guidelines (Craig et al., 2003), with MET 
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values of 8.0, 4.0 and 3.3 min/wk corresponding to cut-offs for vigorous-intensity, moderate-intensity, and 
walking activities, respectively. For the regression analysis, the activity level was considered an ordinal variable 
with values 1 = low, 2 = moderate, 3 = vigorous. 

2.3.3. Beck Depression Inventory (BDI) 
To screen for possible depression, participants completed the Beck Depression Inventory (BDI) (Beck, Ward, 
Mendelson, Mock, & Erbaugh, 1961), one of the most widely used measures of the severity of depression in di-
agnosed patients and for detecting possible depression in normal populations (Beck et al., 1961). The screening 
procedure produced a sample with depression scores in the normal range, with little variability. 

2.4. Measurement of Immune Parameter 

IL6 Assay 
Participants were fasting (except for water) for 8 hours and free of vigorous physical activity for a minimum of 
24 hours prior to sampling. They sat quietly for 10 minutes prior to blood draw. Single 20 ml blood samples 
were collected between 10 am and 2 pm. Blood sample to measure plasma IL-6 was collected in tubes contain-
ing ethylenediaminetetraacetic acid. Within 1 hour of collection, blood samples were centrifuged at 4˚C at 3000 
g for 20 min, and the plasma was harvested, and stored in polypropylene tubes at −80˚C until analyses. Levels of 
IL6 were determined using a high-sensitivity enzyme-linked immunosorbent assay (Quantikine HS; R & D Sys-
tems, Minneapolis, MN) that has a mean minimum detectable dose range of 0.016 - 0.011 pg/ml. Randomly se-
lected samples were assayed in duplicate to monitor within plate and plate-to-plate variability. Coefficients of 
variations were less than 10%.  

2.5. Statistical Analysis  

Preliminary analysis considered simple bivariate correlations between predictors (personality dimensions and 
level of physical activity with IL6, and for covariates age and BMI) for males and for females. The inflammatory 
marker IL6 (logIL-6) was log-transformed for analysis because of skewed distribution. Partial correlations of 
logIL-6 with personality dimensions and level of physical activity, controlling for BMI and age, were also com-
puted for each sex and for the total sample. Because correlations and partial correlations suggested differences 
between males and females on some dimensions, further preliminary analyses explored sex by personality di-
mension interactions, one dimension at a time, using regression analysis on the full sample (n = 91). For these 
preliminary models, logIL-6 was the dependent variable with sex, one dimension score, and the sex-by-dimension 
interaction entered as independent variables; dimension scores were centered at zero and sex used unweighted 
effects coding. Because two of the dimensions Agreeableness and Openness, showed significant (at p < 0.05) 
interaction effects (and Conscientiousness p = 0.16), further multivariable regression analyses (presented in this 
paper and explained in more detail below) were implemented separately on males and females.  

The primary analysis estimated regression models to examine the relationship of logIL-6 to the personality 
predictors independent of level of physical activity and controlling for age and BMI; separate models were esti-
mated for males and females. Because samples were relatively small (n = 43 for females, n = 48 for males) and 
there was some correlation among personality dimensions, for parsimony, reduced models were also estimated 
for each sex, including physical activity level and only those sex-specific personality dimensions with p <= 0.10 
(and controlling for age and BMI). In addition to regression coefficients, standardized beta coefficients were 
presented to allow comparisons of magnitude of association effects across predictor variables. 

3. Results 

3.1. Description 

A majority (45%) of the sample was (Caucasian), with representation of other major racial/ethnic groups (Table 
1). The average participant was 35.09 (11.13) years. Female age was 28.79 ± 9.01 years and the average age of 
males was 35.09 ± 11.13 years. The mean FFI scores of the study population were comparable with the mean 
ranges of the normative population (Costa Jr. & McCrae, 1997). Table 2 shows for each sex simple bivariate 
correlations among personality dimensions, physical activity level, and covariates of age and BMI.  
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Table 1. Descriptive statistics: Sample demographics, logIL-6, and predictors from regression model.                      

 Total Sample  n = 91 Females  n = 43 Males  n = 48 

  Mean (SD) or n (%) Mean (SD) or n (%) 

SEX 
Male 

Female 

 
48 (53%) 
43 (47%) 

  

RACE/ETHNICITY 
Black 

White (non-Hispanic) 
Asian/Pacific Isl. 

Hispanic 
Other 

 
17 (19%) 
41 (45%) 
15 (16%) 
16 (18%) 
2 (2%) 

 
9 (21%) 
17 (40%) 
8 (19%) 
8 (19%) 
1 (2%) 

 
8 (17%) 

24 (50%) 
7 (15%) 
8 (17%) 
1 (2%) 

AGE years (SD) 32.11 (10.64) 28.79 (9.08) 35.09 (11.13) 

BMI* 24.73 (4.16) 23.63 (3.32) 25.71 (4.60) 

PHYSICALACTIVITY GROUP 
Low 

Moderate 
High 

 
42 (46%) 
37 (41%) 
12 (13%) 

 
26 (60%) 
13 (30%) 
4 (9%) 

 
16 (33%) 
24 (50%) 
8 (17%) 

A 47.35 (6.08) 49.35 (5.26) 45.56 (6.25) 

C 47.99 (7.93) 48.53 (9.24) 47.50 (6.61) 

E 43.31 (8.15) 43.74 (8.43) 42.92 (7.97) 

N 29.04 (5.81) 29.81 (5.61) 28.35 (5.95) 

O 77.15 (18.43) 87.26 (7.94) 68.10 (20.42) 

logIL-6 0.55 (1.16) 1.42 (0.88) −0.23 (0.76) 

*kg∙m2; A: Agreeableness; C: Conscientiousness; E: Extraversion; N: Neuroticism; O: Openness to Experience. 
 
Table 2. Bivariate Correlations between predictors considered.                                                    

 Females Males 

 age BMI A C E N O age BMI A C E N O 

BMI 0.15       0.14       

A 0.14 −0.19      0.10 0.18      

C 0.04 0.08 0.42*     0.16 0.07 0.18     

E −0.16 −0.09 0.22 0.45*    0.29* −0.04 0.13 0.42*    

N −0.03 0.18 −0.53* −0.22 −0.22   0.03 0.19 −0.34* −0.31* −0.42*   

O 0.00 −0.28 0.81* 0.32* 0.33* −0.37*  −0.27 0.20 0.18 −0.25 −0.04 0.05  

phactgr¥ −0.19 −0.15 0.24 0.22 0.13 −0.36* 0.22 0.05 0.03 −0.07 0.34* 0.29* −0.12 −0.16 

A: Agreeableness; C: Conscientiousness; E: Extraversion; N: Neuroticism; O: openness to experience; *p <= 0.05, phactgr¥ = physical activity group. 

3.2. Associations between LogIL-6 and Personality Scores 

Total sample: As shown in Section I of Table 3, partial correlations (controlling for age and BMI) showed that 
plasma logIL-6 level was significantly associated with Neuroticism (r = 0.25) and with Openness to Experience 
(r = 0.47) in the total sample. Moreover, there was a significant relationship between logIL-6 concentrations and 
level of physical activity (r = −0.36), with lower logIL-6levels corresponding to higher levels of physical activity. 
No other markers of inflammation (e.g. TNF-α, IL-1β) were assessed. Females: Plasma logIL-6 level was sig- 
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Table 3. Partial correlations and regression estimates for logIL-6 with personality dimensions and level of physical activity, 
controlling for age and BMI.                                                                                

 

I II  III 

(Partial) correlations1  
of each variable  

with logIL-6 

Standardized beta from  
multiple regression  

with full set of  
predictors for logIL-6 

Regression estimates (SE)  
from multiple regression  
with full set of predictors  

for logIL-6 

Standardized beta from  
multiple regression with  

sex-specific reduced set of  
variables predicting logIL-6 

females males total sample females males females males females males 

Age    −0.02 0.29* −0.002 (0.016) 0.020 (0.010)* 0.01 0.30* 

BMI    0.10 0.15 0.026 (0.043) 0.025 (0.023) 0.10 0.12 

A −0.32* −0.04 0.13 −0.51  
(p = 0.11) −0.02 −0.086 (0.053) −0.002 (0.017) −0.35* -- 

C −0.03 −0.35* −0.03 0.26 (p = 0.18) −0.16 0.025 (0.018) −0.018 (0.017) 0.16 (p = 0.33) -- 

E −0.15 −0.17 −0.03 −0.20 0.07 −0.021 (0.019) 0.007 (0.015) -- -- 

N 0.11 0.27 0.25* −0.18 0.22 (p = 0.17) −0.028 (0.030) 0.028 (0.020) -- 0.24 (p = 0.06) 

O −0.27 0.42* 0.47* 0.10 0.34* 0.011 (0.032) 0.013 (0.005)* -- 0.38* 

Level of  
exercise −0.24 −0.30* −0.36* −0.24  

(p = 0.17) 
−0.19  

(p = 0.17) −0.313 (0.223) −0.211 (0.150) −0.19  
(p = 0.26) 

−0.21  
(p = 0.09) 

R2    0.23 (p = 0.30) 0.39 
 (p = 0.007)   0.19 (p = 0.16) 0.38  

(p = 0.001) 
          

*p <= .05; 1Controlling for Age and BMI; I. partial correlations of each predictor or covariate with logIL-6, controlling for age and BMI. II. 
The “full model” with 6 primary predictors (level of physical activity and the personality dimensions) and 2 covariates (age and BMI). III. 
Parsimonious models for each sex, omitting predictors with p > 0.20 in full model. These are sex-specific reduced models; that is, different 
variables have been omitted depending on results of the sex-specific full models. 
 
nificantly associated with Agreeableness(r = −0.32) as shown by partial correlations, with lower logIL-6 levels 
corresponding to higher ratings of Agreeableness.  

Males: Plasma logIL-6 levels were significantly associated with Conscientiousness (r = −0.35), Openness to 
Experience (r = 0.42) and Level of Physical activity (r = −0.30), with lower logIL-6 levels corresponding to 
higher ratings of Conscientiousness and Level of Physical activity and lower ratings of Openness to Experience. 
The reduced regression model for males (see Section III of Table 3) was significant (p = 0.001, R2 = 0.38) but 
not for females (R2 = 0.19, p = 0.16). Note that there was little loss of explained variance by omitting some pre-
dictors from the full regression models (Section II of Table 3) to create the reduced models. Primary predictors 
remained consistent in direction of relationship and were relatively similar in magnitude across partial correla-
tions, full regression model, and reduced model within sex categories. But the sexes differed in magnitude 
and/or direction of relationships for the personality dimensions. For example, for females, higher agreeableness 
scores were independently associated with lower logIL-6 levels at moderate levels (beta = −0.35, partial R2 = 
0.099), controlling for level of physical activity, other personality dimensions in the model, and covariates of 
age and BMI; but this personality dimension was not significant for males. On the other hand, Openness to Ex-
perience was significantly related to logIL-6 levels in men (beta = 0.38, partial R2 = 0.166), but not in females. 

For both sexes, level of physical activity was negatively (but not statistically significantly) related to logIL-6 
in the regression models, independent of personality dimensions and controlling for age and BMI, whereas 
physical activity level was significant for males in partial correlations when personality dimensions were not 
considered. The standardized beta coefficients and partial R2, indicating relative magnitude of association across 
predictors in the models suggest that in this sample, sex-specific personality dimensions more strongly predicted 
logIL-6 levels than did level of physical activity.  

Note also that among females, there was a strong correlation between dimensions of Agreeableness and 
Openness to Experience (r = 0.41), but the latter dropped from significance in the full regression model; substi-
tuting Openness for Agreeableness in the reduced model resulted in a slightly less predictive model (p = 0.06, R2 
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= 0.13), and showed a relationship between Openness and logIL-6 opposite in direction than that for males. 

4. Discussion 

For more than sixty years, personality has been known to influence both positive and negative health outcomes 
(Segerstrom et al., 1998; Steptoe & Molloy, 2007; Temoshok, Wald, Synowski, & Garzino-Demo, 2008). Certain 
personality traits have been associated with increased risk of chronic systemic inflammation. We examined 
whether the Big 5 personality dimensions were associated with IL6 in healthy males and females, and the extent 
to which physical activity and sex might explain this association. Our findings were that personality phenotype 
had a greater impact on systemic inflammation than physical activity, and the impact differed between men and 
women according to different personality characteristics. Controlling for age and BMI, higher scores of Openness 
have more of an impact on IL6 than physical activity among males than females and lower scores of Agreeable-
ness have more of an impact on IL6 than physical activity among females than males. The finding of a weaker 
influence of physical activity on inflammation was surprising, but reinforces the importance of personality with 
regards to potentially harmful immune system activity. 

Various explanations have been reported to account for the associations between personality and inflammation. 
One possible pathway between personality and inflammation involves the psychophysiology of stress. It has 
been suggested that a possible index of HPA activation can be reflected in personality phenotype in individuals 
who self-select into stressful situations, demonstrate variation in stress perception and coping (de Jong, van 
Sonderen, & Emmelkamp, 1999; Roberts, Caspi, & Moffitt, 2001). Inconsistent with our findings, others have 
reported (favorable) associations between inflammatory markers and Openness to Experience.  

Higher Openness to Experiencepredicted lower IL6 levels in older community sample after adjusting for 
common health behaviors and health conditions (Chapman, Fiscella, Kawachi, & Duberstein, 2010) and lower 
CRP was associated with higher Openness to Experience among middle aged blacks (Jonassaint, 2010). Longi-
tudinal research into individual facets of Openness to Experience in patients with cardiac disease has shown 
physiological and biological underpinnings of the links between greater emotional awareness and high curiosity, 
and increased longevity (Jonassaint et al., 2007). However, these studies did not control for sex, which the 
present findings suggest could modify the relationships discovered in the earlier work. Higher Openness to ex-
perience may be sex specific, as our findings demonstrate a less favorable impact on IL6 among males in our 
study population. 

Our findings of lower IL6 levels in persons with higher ratings on Agreeableness are consistent with previous 
findings (Sutin et al., 2010). The observed magnitude in our population is greater than reported in the literature. 
That IL6 levels were significantly different between males and females may suggest that sex may affect changes 
in a range of inflammatory markers (Edwards, Burns, Ring, & Carroll, 2006b) and that the Agreeableness per-
sonality phenotype may be less helpful in males.  

An alternative pathway between personality and inflammation involves direct or indirect impact inflammatory 
health behavior leading to a direct inflammatory response or indirectly via the cost of illness (Chapman et al., 
2011). Our findings did not support our hypothesis that physical activity would explain the relationship between 
personality and IL6. None of the health behaviors that were examined accounted for the association between 
personality and IL6 (physical activity, BMI). We observed a significant correlation between level of physical ac-
tivity and IL6 in the total sample and in the males. In addition, there was a trend toward significance for males in 
the regression analysis, which conforms to the notion that physical activity affects plasma cytokine levels in an 
intensity and sex dependent manner (Dressendorfer et al., 2002; Edwards, Burns, Ring, & Carroll, 2006a). A 
considerable literature documents the effects of long-term physical activity on health (Jankord & Jemiolo, 2004). 
Moderate physical activity is associated with enhanced cardiovascular and metabolic function and reduced body 
fat (Jankord & Jemiolo, 2004). Lifestyles associated with high-intensity and high-volume physical activity result 
in positive changes in chronic low-grade inflammatory markers (Lira et al., 2010). While physical activity was 
not a significant factor in the present study, other personality-influenced behaviors (e.g., diet, stress reduction 
practices) may lead to lower inflammatory levels. 

Limitations  

Strengths of the present study include use of validated measures of physical activity assessment using calculated 
metabolic equivalents and the use of both medical exam format and self-report to gather information on lifestyle. 
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In addition, looking at sex specific responses to IL6 in relation to personality phenotype adds to the literature. 
However, the study results should be considered within the constraints of several limitations. The cross-sectional 
design does not allow us to make any causal inferences of the sex-differential influence of personality indepen-
dent from level of physical activity on systemic inflammation. Thus the mechanism of influence could not be 
examined; future research could examine whether level of physical activity mediates or moderates relationships 
of personality dimensions with inflammation. There are mechanisms that were not measured in this study may 
underpin associations between personality and systemic inflammation. While single measurements of plasma 
IL6 among healthy individuals have been shown to provide a good estimate of long-term levels (Chapman et al., 
2011), the generalizability of findings could be enhanced by future replication with additional inflammatory 
measurements. The generalizability of study findings are limited by the small healthy sample. The relatively 
small sample size for each sex somewhat limits power for detecting significant results; the sample size, however, 
should have been adequate for detecting medium effects of about f2 = 0.20 with power = 0.80 and alpha = 0.05.  

5. Conclusion 

The present data indicate that sex-specific personality dimensions appear to more strongly predict IL6 levels 
than does the level of physical activity. Our findings propose sex as a potential modifier by which personality 
increases risk for inflammatory disease. Further insight that identifies underlying mechanisms may lead to indi-
vidualized treatment tailored to the personality and coping styles, as well as sex, of the individual patient. Future 
validation of these findings may lead to primary care providers screening and identifying at risk personality 
phenotypes and offering interventions to reduce the negative health consequences of systemic inflammation.  
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