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Objective. To test whether personality traits moderate type 2 diabetes (T2D) genetic risk.Methods. Using a large
community-dwelling sample (n=837,Mage= 69.59± 0.85 years, 49%males) we fitted a series of linear regres-
sion models predicting glycated haemoglobin (HbA1c) from T2D polygenic risk— aggregation of small individual
effects of a large number of single nucleotide polymorphisms (SNPs) — and five personality traits. We tested the
main effects of personality traits and their interactions with T2D polygenic risk score, controlling for age and sex.
The models in the final set were adjusted for cognitive ability, highest educational qualification, and occupational
class. Results. Lower levels of openness were associated with heightened levels of HbA1c (β=−0.014, p= .032).
There was a significant interaction between T2D polygenic risk score and agreeableness: lower agreeableness was
related to a stronger association between T2D polygenic risk and HbA1c (β=−0.08, p= .021). In the model ad-
justed for cognitive ability, the main effect of openness was not significant (β=−0.08, p= .057). The interaction
between agreeableness and T2D polygenic riskwas still present after controlling for cognitive ability and socioeco-
nomic status indicators, and the interaction between conscientiousness and polygenic risk score was also signifi-
cant: lower conscientiousness was associated with a stronger association between T2D polygenic risk and
HbA1c levels (β = 0.09, p = .04). Conclusions. Personality may be associated with markers of diabetes, and may
moderate the expression of its genetic risk.

© 2015 Published by Elsevier Inc.
Introduction

Diabetes mellitus is one of the biggest contemporary disease
burdens [1]. It is a major risk factor for health complications, including
heart disease and stroke, blindness, kidney and nervous system disease,
limb amputations, and increased risk of death [2]. In 2011 there were
366 million people with diabetes worldwide, approximately 90%
of whom had type 2 diabetes and this number is expected to rise to
552 million by 2030 [3,4]. Given the personal and social costs
associated with diabetes, it is imperative to find ways to identify
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at-risk individuals early, and to engage them in prevention strategies
[4,5].

Behavioural factors such as unhealthy diet and physical inactivity,
as well as obesity, older age, insulin resistance, and the metabolic syn-
drome are all commonly recognized risk factors for type 2 diabetes
[6]. In addition to these, genetic risk also contributes to type 2 diabetes
development [7]. About 10% of the genetic risk is explained by known
common genetic variants [8] with the remainder being attributable
to small individual effects of a large number of single nucleotide
polymorphisms (SNPs) [9]. These small effects may not be individ-
ually detectable by current GWAS studies [9], but they may be
aggregated across thousands of SNPs to quantify diabetes genetic
risk [10–12]. The manifestation of the genetic risk may be moderat-
ed by non-genetic factors. For example, there is evidence that
dietary habits may interact with the genetic factors predisposing
to type 2 diabetes [13–16]. Psychological factors, including those
related to the aforementioned dietary habits and depression,
could moderate the expression of diabetes among those who are
at high genetic risk.

Mõttus et al. recently found that childhood cognitive ability
moderates the relationship between polygenic risk for type 2
manifestation of type 2 diabetes genetic risk? J Psychosom Res (2015),
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diabetes and late life HbA1c levels: participants at a given level of
genetic risk with lower cognitive ability at age 11 years were more
likely to have heightened HbA1c levels at age 70 than participants
with higher childhood cognitive ability [17]. This behavioural trait
by genetic risk interaction offers an insight into potential mecha-
nisms by which psychological characteristics may influence health
outcomes.

Besides cognitive abilities, other stable behavioural characteris-
tics such as personality traits described by the Five Factor Model
[18,19] have been associated with diabetes in both cross-sectional
[20,21] and longitudinal [22] studies. More specifically, in one
cross-sectional study, participants with diabetes had lower con-
scientiousness, agreeableness and openness [20]. In another study,
participants with diabetes had higher levels of neuroticism [21].
However, in a longitudinal study, higher levels of neuroticism were
associated with lower risk of developing type 2 diabetes [22]. In a
pooled analysis of five cohorts, lower conscientiousness was related
to higher diabetes incidence and mortality [23]. Furthermore, per-
sonality has been shown to influence a wide range of behavioural
and physiological diabetes risk factors. For example, higher neuro-
ticism and lower openness are related to obesity, high triglycerides,
hypertension, and elevated blood glucose, all of which are com-
ponents of the metabolic syndrome [24,25]. Along with higher
neuroticism and lower openness, higher levels of extraversion have
been related to aspects of diabetes-prone lifestyle such as unhealthy
dietary habits and low levels of physical activity [26,27]. In addition,
lower agreeableness has been associated with higher alcohol in-
take [28]. It is, then, possible that personality trait may influence
diabetes by moderating its genetic risk in a way similar to cognitive
abilities as shown by Mõttus et al. [17].

Specifically, we hypothesized that personality traits moderate
whether genetically at-risk individuals have higher levels of glycated
haemoglobin, a diagnostic tool for diabetes mellitus. This hypothe-
sis is based on the direct and indirect — i.e., via other risk factors,
associations between personality traits with diabetes, as well as
on the recent study [17] showing that higher cognitive ability is
protective among participants who are at high genetic risk for
diabetes.
Method

Sample

Participants were community-dwelling members of the Lothian
Birth Cohort 1936 (LBC1936)— a follow-up study of the ScottishMental
Survey 1947 (SMS1947). On June 4, 1947, nearly all children born in
1936 and attending school in Scotland (n = 70,805; 35,809 boys)
sat the Moray House test of intelligence. Between the years 2004
and 2007, participants from Edinburgh and the Lothians region
were identified through the Community Health Index and media
advertisements. Of 3810 identified participants, 3686 were identi-
fied to take part in the follow-up study. In total, 2318 responses
were received, of which 1226 met the eligibility criteria to take
part in the study. The final number of tested LBC1936 participants
was 1091 [29]. Participants who dropped out of the study during
the follow-up time were, on average, of lower intelligence and
poorer health status than those assessed in the follow-up, but
these difference were relatively small [29]. Full details on the
recruitment and testing procedures are provided elsewhere [30].
Of the initial 1091 LBC1936 members, complete data on age, sex,
personality traits, HbA1c, and genetic risk were available for 837
participants (Mage = 69.59 ± 0.85 years, 48.7% males). All partici-
pants provided written informed consent. Ethical approval was
obtained from the Ethics the Multi-Centre Research Ethics Committee
for Scotland.
Please cite this article as: I. Čukić, et al., Do personality traits moderate the
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Measures

Personality
Personality was assessed using the 60-item NEO Five-Factor In-

ventory (NEO-FFI), a valid and reliable instrument designed to assess
the five personality domains — neuroticism, extraversion, openness,
agreeableness, and conscientiousness — of the Five Factor Model
[31]. Approximately 50% of the variance in personality traits can be
accounted for by genetic influences [32].

Glycated haemoglobin
Glycated haemoglobin (HbA1c) is typically used as an indicator of

long-term blood glucose levels [33] and as a diagnostic criterion for
diabetes mellitus [34]. About 75% of the variation in the levels of
Hba1c is due to genetic influences [35]. The HbA1c levels were analysed
from blood taken during participants' visit to the clinic, and were treat-
ed as a continuous variable.

T2D polygenic risk
All participants underwent genome-wide genotyping, conducted by

the Genetics Core Laboratory at the Wellcome Trust Clinical Research
Facility, Western General Hospital, Edinburgh, UK, using the Illumina
Human 610-Quadv1 Chip (Illumina Inc., San Diego, CA, USA). The qual-
ity control procedures included checks for gender discrepancies, indi-
vidual relatedness and non-Caucasian descent, and are fully described
elsewhere [36].

The polygenic risk score for type 2 diabetes was calculated for
each member of the LBC1936 following a previously published meta-
analysis on the association between type 2 diabetes and approximately
121,000 SNPs. The meta-analysis comprised 34,840 participants with
type 2 diabetes diagnosis and 114,981 healthy controls [8]. The ge-
netic risk score was estimated by inclusion of all available SNPs
(n = 120,991) based on a meta-analysed by Morris et al. [17]. The
meta-analytic effect size of each of the SNPs was transformed into a
Z-score and multiplied by the number of copies (0/1/2) of the effect
allele carried by the individual. These individual risks across all SNPs
were summed to form participants' type 2 diabetes all-inclusive poly-
genic risk score. The calculations were done using PLINK software
[37]. A more detailed description of the scoring procedure is provided
elsewhere [38].

Covariates

Age and sex
Sex was coded as 0 for females and 1 for males. Age was treated as a

continuous variable.

Cognitive ability
Cognitive ability at age 70 was assessed using the Moray House Test

no. 12. The test consisted of a variety of items designed to assess reason-
ing ability, e.g., word classification, analogies, reasoning, and spatial
items [30]. Cognitive ability was treated as a continuous variable.

SES indicators
Highest educational qualification was classified into five categories

ranging from ‘no qualification’ to ‘university degree’. Occupational
class was assessed on a five-point scale ranging from ‘manual labour’
to ‘professional’ [39]. Women who reported lower occupational class
than their spouse were classified according to their spouses. Both the
highest educational qualification and occupational class were treated
as continuous variables.

Analyses

We fit a series of linear regressionmodels predicting HbA1c from its
polygenic risk score and five personality traits. Models 1–5 tested the
manifestation of type 2 diabetes genetic risk? J Psychosom Res (2015),
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main effects of each of the five personality domains, and their interac-
tions with polygenic risk. Model 6 tested the main effects of all five
personality traits taken together and their interactions with polygenic
risk. Finally, we ran the same set of models, but controlling for the
effects of cognitive ability and socioeconomic status. All models were
fitted using R 3.1.3 [40].

Results

Ninety-one (10.9%) participants showed HbA1c levels higher than
the diagnostic cut-off value (6.5 mmol/L) that would lead to a diabetes
diagnosis [41]. Polygenic risk score is known to predict the HbA1c
measure in the LBC36 sample [17] and did so in our study (β = 0.15,
p b .001). Participants with higher levels of HbA1c had higher neuro-
ticism, were less open to experience and had lower agreeableness
than those with lover levels (Table 1). The differences between partici-
pants with normal and heightened levels of HbA1c were significant for
openness (p = .020) and agreeableness (p = .004), but not for neuro-
ticism (p = .21). The full list of group comparisons is presented in
Table 1.

Of personality traits, openness to experience and agreeableness
were negatively correlated with HbA1c (r = −0.07, p = 0.028, and
r = −0.08, p = 0.013, respectively). The only personality trait related
to T2D polygenic risk was agreeableness (r = −0.08, p = 0.021). The
matrix of correlation between all variables in the study is presented in
Table S1.

First, we testedwhether personality traitsmoderated the expression
of genetic risk for type 2 diabetes. Models 1–5 (Table 2) included the
main effect of one personality trait at a time, and its interaction with
polygenic risk, whilst controlling for the effects of age and sex. Lower
levels of openness were related to heightened HbA1c (β = −0.07,
p = .036), but the interaction between openness and polygenic risk
was not significant. Furthermore, in the model including personality
trait agreeableness, lower agreeableness was related to heightened
levels of HbA1c (β = −0.07, p = .033), and the interaction be-
tween agreeableness and T2D polygenic risk was also significant
(β = −0.07, p = .033) — the nature of the interaction is considered
below. The final model (Table 2) included the effects of all five person-
ality traits: neuroticism, openness, agreeableness, extraversion and
conscientiousness. In this model, both the main effects of personality
traits, and the interactions between personality traits and T2Dpolygenic
risk were comparable to those in models 1–5. The main effect of open-
ness to experience was related to HbA1c — higher openness was asso-
ciated with lower HbA1c levels (β = −0.07, p = .040), and the
Table 1
Descriptive statistics of the sample by HbA1c levels.

Total

Low

M (SD) M (SD)

HbA1c 5.92 (0.74) 5.73 (0.34)
Neuroticism 17.09 (7.71) 16.97 (7.69)
Extraversion 26.98 (5.90) 26.96 (5.88)
Openness 26.04 (5.79) 26.20 (5.77)
Agreeableness 33.42 (5.33) 33.60 (5.31)
Conscientiousness 34.71 (5.99) 34.78 (5.96)
Age 69.58 (0.85) 69.57 (0.86)
Cognitive Ability 101.35 (13.76) 101.87 (13.21)
Education 1.72 (1.29) 1.77 (1.30)
Occupation 2.37 (0.91) 2.34 (0.90)

n (%)

Gender
Male 358 (48.0)
Female 388 (52.0)

Note. Low HbA1c b 6.5 mmol/L, n = 746; High HbA1c ≥ 6.5 mmol/L, n = 91; Total n = 837. Ed

Please cite this article as: I. Čukić, et al., Do personality traits moderate the
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interaction between openness and polygenic risk was not significant.
The main effect of agreeableness was no longer significant
(β = −0.05, p = .20), although similar in magnitude to the one in
Model 4. However, the interaction between agreeableness and T2D
polygenic risk was still significant (β = −0.08, p = .021). No other
main effects of personality traits or interaction terms with T2D poly-
genic risk were significant in this model (Table 2).

The next set of models were the same as Models 1–6, but adjusted
for the effects of cognitive ability at age 70, highest educational attain-
ment, and occupational class, in addition to age and sex (Table 3). In
the model that included the effects of one personality trait at a time,
adjusting for these covariates attenuated the effects of openness. This
time, neither the main effect of openness (β = −0.04, p = .27), nor
the interaction between openness and T2D was significant. This was
not specific to the inclusion of cognitive ability or socioeconomic status
indicators — including just one of the confounders at a time produced
the same effect. However, both the main effect of agreeableness
(β = −0.07, p = .028) and its interaction with T2D polygenic risk
(β = −0.05, p = .010) were still significant after adjusting for the
effects of IQ, educational attainment and occupational class. In the
model that included all five personality traits along with the covariates
(Model 6a), the main effect of agreeableness was not significant
(β = −0.06, p = .091). However, the interaction between agreeable-
ness and polygenic risk was still significant (β = −0.07, p = .036).
Finally, the interaction between conscientiousness and diabetes poly-
genic risk was significant in the model including all traits and all covar-
iates (β = 0.09, p = .015).

To clarify the observed interactions between T2D polygenic risk and
personality traits agreeableness and conscientiousness, we performed a
median split of participants on the two personality traits and predicted
HbA1c from T2D polygenic risk separately in the lower and higher
agreeableness groups. The differential predictions are presented
in Figs. 1 and 2, respectively and suggest that the polygenic risk for dia-
betes was more strongly associated with HbA1c levels among part-
icipants with lower levels of agreeableness, and lower levels of
conscientiousness.

We ran an additional set of models to address whether the associa-
tions between personality traits and T2D polygenic risk were mediated
by depression. Controlling for depression did not affect the interaction
between conscientiousness and type 2 diabetes polygenic risk
(β = 0.09, p = .017). However, the interaction between agreeable-
ness and T2D polygenic risk dropped below the significance thresh-
old (β = −0.06, p = .051). The set of models controlling for
depression is presented in full in Table S2 of SupplementaryMaterial.
HbA1c levels Comparisons

High Low vs. high

M (SD) t p

7.54 (1.04) −34.54 b .001
18.05 (7.88) −2.77 .20
27.13 (6.16) −0.26 .80
24.67 (5.82) 2.39 .017
31.89 (5.23) 2.90 .004
34.12 (6.23) 0.99 .32
69.72 (0.79) −1.65 .10
97.01 (17.17) 3.16 .002
1.32 (1.14) 3.15 .002
2.56 (0.93) 3.15 .036

n (%) X2 p

1.30 .25
50 (54.9)
41 (45.01)

ucation = highest educational attainment. Occupation = occupational class.

manifestation of type 2 diabetes genetic risk? J Psychosom Res (2015),
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Table 2
Standardized betas (standard errors) in the models predicting HbA1c levels using type 2 diabetes (T2D) polygenic risk and personality traits.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

β (SE) p β (SE) p β (SE) p β (SE) p β (SE) p β (SE) p

Intercept −6.87 (2.65) .009 −6.93 (2.65) .009 −7.03 (2.62) .007 −6.64 (2.61) .011 −6.81 (2.67) .011 −6.34 (2.69) .019
Age 0.00 (0.00) .009 0.00 (0.00) .010 0.00 (0.00) .008 0.00 (0.00) .012 0.00 (0.00) .011 0.00 (0.00) .020
Male vs. female 0.03 (0.07) .69 0.04 (0.06) .59 0.05 (0.06) .48 0.07 (0.07) .32 0.04 (0.06) .50 0.07 (0.07) .33
T2D polygenic risk 0.15 (0.03) b .001 0.14 (0.03) b .001 0.14 (0.03) b .001 0.12 (0.32) b .001 0.15 (0.03) b .001 0.12 (0.03) b .001
Neuroticism 0.04 (0.03) .21 0.01 (0.04) .89
N × T2D polygenic risk 0.05 (0.03) .11 0.05 (0.04) .20
Extraversion −0.03 (0.03) .36 0.01 (0.04) .76
E × T2D polygenic risk −0.01 (0.81) .81 0.01 (0.04) .80
Openness −0.07 (0.03) .036 −0.07 (0.03) .04
O × T2D polygenic risk 0.02 (0.03) .41 0.05 (0.03) .12
Agreeableness −0.07 (0.03) .033 −0.05 (0.04) .20
A × T2D polygenic risk −0.07 (0.03) .033 −0.08 (0.03) .021
Conscientiousness −0.05 (0.03) .12 −0.04 (0.04) .30
C × T2D polygenic risk 0.01 (0.03) .77 0.06 (0.04) .12

Note. n = 837; N = neuroticism, E = extraversion, O = openness, A = agreeableness, C = conscientiousness.
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Discussion

The current findings suggest that lower levels of openness are asso-
ciated with higher levels of HbA1c. However, this association did not
remain after controlling for cognitive ability, although the effect size
remained similar in magnitude. Furthermore, the genetic risk for diabe-
tes wasmore strongly associated with HbA1c levels among participants
who were lower in agreeableness and lower in conscientiousness,
though the latter was true only in models that adjusted for cognitive
ability, SES indicators, and included all five personality traits.

Our finding that lower openness was related to higher levels of
HbA1c is consistent with a cross-sectional study [20]. However, the
link between openness and HbA1c was explained by the association
between openness and cognitive ability, which was both previously
reported [42] and found in the current study (r= .26). Cognitive ability
has been associated with diabetes onset [17,43], and moderates the
expression of its T2D genetic risk [17].

We also found that lower agreeableness enhanced the expression of
the genetic risk for diabetes. One possible confounding mechanism is
through links of personality with socioeconomic status [44]. Lower
agreeableness is associated with lower levels of education, an indicator
of socioeconomic status [45], which is in turn associated with poorer
health in general [46], and type 2 diabetes prevalence in particular
[47]. Including indicators of socioeconomic status, namely educational
attainment and occupational status, attenuated the strength of the
Table 3
Standardized betas (standard errors) in themodels predicting HbA1c levels using type 2 diabete
occupational class.

Model 1 Model 2 Model

β (SE) p β (SE) p β (SE)

Intercept −5.96 (2.62) .023 −5.86 (2.62) .025 −6.21 (2.60)
Age 0.00 (0.00) .019 0.00 (0.00) .020 0.00 (0.00)
Male vs. female 0.02 (0.07) .80 0.01 (0.06) .82 0.02 (0.06)
T2D polygenic risk 0.14 (0.03) b .001 0.13 (0.03) b .001 0.13 (0.03)
Cognitive ability −0.08 (0.03) .034 −0.09 (0.04) .016 −0.07 (0.04)
Highest qualification −0.08 (0.04) .010 −0.08 (0.03) .008 −0.08 (0.03)
Occupational class −0.04 (0.04) .37 −0.04 (0.03) .39 −0.05 (0.04)
Neuroticism 0.02 (0.03) .64
N × T2D polygenic risk 0.03 (0.03) .36
Extraversion −0.04 (0.03) .19
E × T2D polygenic risk 0.01 (0.03) .79
Openness −0.04 (0.03)
O × T2D polygenic risk .03 (0.03)
Agreeableness
A × T2D polygenic risk
Conscientiousness
C × T2D polygenic risk

Note. n = 812; T2D= type 2 diabetes, N = neuroticism, E = extraversion, O = openness, A =

Please cite this article as: I. Čukić, et al., Do personality traits moderate the
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interaction between agreeableness and T2D polygenic risk, but this
attenuation was very small in size (β = −0.08 in the unadjusted
model compared to β = −0.07 in the adjusted model). On the other
hand, lower agreeablenessmay lead to higher expression of T2D genetic
risk via its associationswith health harming behaviours [44] and overall
unhealthy lifestyle factors [28,48]. Another mechanism may be that
lower agreeableness is linked with lower trust in healthcare system
and poor patient–doctor communication, whichmay lower the chances
of diabetes symptom detection or impair their effective management
[44].

The finding that the interaction between polygenic risk and consci-
entiousness was significant in the fully adjusted model suggests that
variance unique to conscientiousness is associated with lower expres-
sion of the genetic risk for diabetes. This is in linewith a previous report
that found lower levels of conscientiousness in people with diabetes
than in those without the disease [20]. Furthermore, conscientiousness
is consistently associated with beneficial health outcomes, including
longer life span [49]. This is not surprising, as conscientiousness is linked
to health promoting behaviours, such as healthier diet and exercise [50]
and better adherence to medical treatment [44].

The present study had some limitations. First, we were not able to
distinguish between type 1 and type 2 diabetes. Given that genetic
risk for type 2 diabetes is likely different from that of type 1 diabetes
[51–54] and that the two forms of the disease have different me-
chanisms of action [55], the role of personality traits as potential
s (T2D) polygenic risk and personality traits controlling for cognitive ability, education and

3 Model 4 Model 5 Model 6

p β (SE) p β (SE) p β (SE) p

.017 −5.49 (2.59) .034 −5.64 (2.64) .033 −5.56 (2.65) .036

.013 0.00 (0.00) .027 0.00 (0.00) .026 0.00 (0.00) .030
.75 0.05 (0.07) .48 0.02 (0.06) .76 0.07 (0.07) .35

b .001 0.13 (0.03) b .001 0.014 (0.03) b .001 0.11 (0.03) b .001
.064 −0.06 (0.04) .11 −0.09 (0.04) .017 −0.08 (0.04) .057
.013 −0.09 (0.03) .005 −0.09 (0.03) .007 −0.08 (0.03) .009
.21 −0.04 (0.04) .31 −0.04 (0.03) .35 −0.04 (0.04) .057

−0.03 (0.04) .43
0.04 (0.04) .31

−0.03 (0.04) .50
0.01 (0.03) .71

.27 −0.03 (0.04) .35

.36 0.05 (0.03) .10
−0.07 (0.03) .028 −0.06 (0.04) .091
−0.05 (0.03) .010 −0.07 (0.03) .036
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agreeableness, C = conscientiousness.
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Fig. 1. Association between HbA1c levels and genetic risk for type 2 diabetes in high
and low agreeableness groups. Note. Shaded lines represent 95% confidence intervals.
Correlations between diabetes polygenic risk and HbA1c in low and high agreeableness
groups: r(322) = .17, p = .002 and r(331) = .13, p = .02, respectively.
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moderators possibly varies between types. However, only six partici-
pants reported taking insulin. Removing these participants from the
analyses did not alter present results. Second, our sample was relatively
small for a genetically informative design. Thus, the results should be
replicated using a larger genetically informative sample. Finally, in the
present study we focused on the five personality traits as described by
the FFM. It is possible that other operationalisations of the variance in
human personality, like PEN [56], TCI [57], and MPQ [58] models,
could yield interesting findings. However, the FFM is commonly utilised
in the study of personality and health outcomes in general [44], and in
the studies relating personality and diabetes mellitus in particular
[20–23]. To better understand the observed relationships between
personality traits and diabetes, future studies should investigatewheth-
er the associations are driven by lower level,more specific descriptors of
personality, such as personality facets [59].

In conclusion, we found evidence that suggests that personality
traits may moderate the effects of common genetic variants predis-
posing to diabetes. Potential mechanisms of these associations are
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Fig. 2. Association between HbA1c levels and genetic risk for type 2 diabetes in high and
low conscientiousness groups. Note. Shaded lines represent 95% confidence intervals.
Correlations between diabetes polygenic risk andHbA1c in low andhigh conscientiousness
groups: r(382) = .17, p = .001 and r(271) = .10, p= .09, respectively.
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lifestyle factors such as dietary habits and exercise, and general levels
of health concerns.

Conflict of interest statement

The authors declare no conflict of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jpsychores.2015.07.003.

References

[1] WH Organization, Definition, Diagnosis and Classification of Diabetes Mellitus and
Its Complications. Part 1: Diagnosis and Classification of Diabetes Mellitus, World
Health Organization, Geneva, 1999.

[2] Prevention CfDCa, National Diabetes Fact Sheet: National Estimates and General
Information on Diabetes and Prediabetes in the United States, 2011, United States
Department of Health and Human Services, Centers for Disease Control and Preven-
tion, Atlanta, GA, 2011.

[3] DRWhiting, L Guariguata, C Weil, J Shaw, IDF Diabetes Atlas: global estimates of the
prevalence of diabetes for 2011 and 2030, Diabetes Res. Clin. Pract. 94 (2011)
311–321.

[4] P Zimmet, KG Alberti, J Shaw, Global and societal implications of the diabetes
epidemic, Nature 414 (2001) 782–787.

[5] J Tuomilehto, J Lindström, JG Eriksson, TT Valle, H Hämäläinen, P Ilanne-Parikka, M
Uusitupa, Prevention of type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance, N. Engl. J. Med. 344 (2011) 1343–1350.

[6] International Diabetes Foundation, Risk Factors, 2012.
[7] P Almgren, M Lehtovirta, B Isomaa, L Sarelin, MR Taskinen, V Lyssenko,…, L Groop,

Heritability and familiality of type 2 diabetes and related quantitative traits in the
Botnia Study, Diabetologia 54 (2011) 2811–2819.

[8] AP Morris, BF Voight, TM Teslovich, T Ferreira, AV Segrè, V Steinthorsdottir, …,
Consortium DGRAM-aD. Large-scale association analysis provides insights into the
genetic architecture and pathophysiology of type 2 diabetes, Nat. Genet. 44
(2012) 981–990.

[9] EA Stahl, D Wegmann, G Trynka, J Gutierrez-Achury, R Do, BF Voight,…, RM Plenge,
Bayesian inference analyses of the polygenic architecture of rheumatoid arthritis,
Nat. Genet. 44 (2012) 483–489.

[10] G Davies, A Tenesa, A Payton, J Yang, SE Harris, D Liewald,…, IJ Deary, Genome-wide
association studies establish that human intelligence is highly heritable and poly-
genic, Mol. Psychiatry 16 (2011) 996–1005.

[11] SM Purcell, NR Wray, JL Stone, PM Visscher, MC O'Donovan, PF Sullivan, …, P Sklar,
Common polygenic variation contributes to risk of schizophrenia and bipolar dis-
order, Nature 460 (2009) 748–752.

[12] J Yang, B Benyamin, BP McEvoy, S Gordon, AK Henders, DR Nyholt, …, PM Visscher,
Common SNPs explain a large proportion of the heritability for human height, Nat.
Genet. 42 (2010) 565–569.

[13] MC Cornelis, FB Hu, Gene–environment interactions in the development of type 2
diabetes: recent progress and continuing challenges, Annu. Rev. Nutr. 32 (2012)
245–259.

[14] G Hindy, E Sonestedt, U Ericson, X-J Jing, Y Zhou, O Hansson, …, M Orho-Melander,
Role of TCF7L2 risk variant and dietary fibre intake on incident type 2 diabetes,
Diabetologia 55 (2012) 2646–2654.

[15] JA Nettleton, NMMcKeown, S Kanoni, RN Lemaitre, M-F Hivert, J Ngwa,…, JBMeigs,
Interactions of dietary whole-grain intake with fasting glucose- and insulin-related
genetic loci in individuals of European descent: a meta-analysis of 14 cohort studies,
Diabetes Care 33 (2010) 2684–2691.

[16] L Qi, MC Cornelis, C Zhang, RM van Dam, FB Hu, Genetic predisposition, Western
dietary pattern, and the risk of type 2 diabetes in men, Am. J. Clin. Nutr. 89 (2009)
1453–1458.

[17] R Mõttus, M Luciano, JM Starr, MI McCarthy, IJ Deary, Childhood cognitive ability
moderates the later-life manifestation of type 2 diabetes genetic risk, Health
Psychol. (2015) http://dx.doi.org/10.1037/hea0000184 (in press).

[18] JM Digman, Personality structure: emergence of the five-factor model, Annu. Rev.
Psychol. 41 (1990) 417–440.

[19] RR McCrae, PT Costa, Personality in Adulthood: A Five-factor Theory Perspective,
2003.

[20] RD Goodwin, HS Friedman, Health status and the five-factor personality traits in a
nationally representative sample, J. Health Psychol. 11 (2006) 643–654.

[21] RD Goodwin, BJ Cox, I Clara, Neuroticism and physical disorders among adults in the
community: results from the National Comorbidity Survey, J. Behav. Med. 29 (2006)
229–238.

[22] I Čukić, A Weiss, Personality and diabetes mellitus incidence in a national sample,
J. Psychosom. Res. 77 (2014) 163–168.

[23] M Jokela, M Elovainio, ST Nyberg, AG Tabák, T Hintsa, GD Batty, M Kivimäki, Person-
ality and risk of diabetes in adults: pooled analysis of 5 cohort studies, Health
Psychol. 33 (2014) 1618–1621.

[24] AC Phillips, GD Batty, A Weiss, IJ Deary, CR Gale, GN Thomas, D Carroll, Neuroticism,
cognitive ability, and the metabolic syndrome: the Vietnam Experience Study,
J. Psychosom. Res. 69 (2010) 193–201.
manifestation of type 2 diabetes genetic risk? J Psychosom Res (2015),

http://dx.doi.org/10.1016/j.jpsychores.2015.07.003
http://dx.doi.org/10.1016/j.jpsychores.2015.07.003
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0005
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0005
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0005
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0010
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0010
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0010
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0010
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0015
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0015
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0015
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0020
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0020
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0025
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0025
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0025
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0030
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0035
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0035
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0035
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0040
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0040
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0040
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0040
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0045
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0045
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0045
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0050
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0050
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0050
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0055
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0055
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0055
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0060
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0060
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0060
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0065
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0065
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0065
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0070
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0070
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0070
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0075
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0075
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0075
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0075
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0080
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0080
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0080
http://dx.doi.org/10.1037/hea0000184
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0090
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0090
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0095
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0095
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0100
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0100
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0105
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0105
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0105
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0110
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0110
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0115
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0115
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0115
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0120
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0120
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0120
http://dx.doi.org/10.1016/j.jpsychores.2015.07.003


6 I. Čukić et al. / Journal of Psychosomatic Research xxx (2015) xxx–xxx
[25] AR Sutin, A Terracciano, B Deiana, M Uda, D Schlessinger, EG Lakatta, PTJ Costa,
Cholesterol, triglycerides, and the Five-Factor Model of personality, Biol. Psychol.
84 (2010) 186–191.

[26] R Mõttus, A Realo, J Allik, IJ Deary, T Esko, A Metspalu, Personality traits and eating
habits in a large sample of Estonians, Health Psychol. 31 (2012) 416–423.

[27] RE Rhodes, NEI Smith, Personality correlates of physical activity: a review andmeta-
analysis, Br. J. Sports Med. 40 (2006) 958–965.

[28] JM Malouff, EB Thorsteinsson, SE Rooke, NS Schutte, Alcohol involvement and the
Five-Factor Model of personality: a meta-analysis, J. Drug Educ. 37 (2007) 277–294.

[29] IJ Deary, AJ Gow, A Pattie, JM Starr, Cohort profile: the Lothian Birth Cohorts of 1921
and 1936, Int. J. Epidemiol. (2011) 1–9.

[30] IJ Deary, AJ Gow, MD Taylor, J Corley, C Brett, V Wilson, …, JM Starr, The Lothian
Birth Cohort 1936: a study to examine influences on cognitive ageing from age 11
to age 70 and beyond, BMC Geriatr. 2007 (1936) 7–28.

[31] PT Costa, RR McCrae, Neo PI-R Professional Manual, Odessa, FL, 1992.
[32] TJ Bouchard, JC Loehlin, Genes, evolution, and personality, Behav. Genet. 31 (2001)

243–273.
[33] RJ Tapp, PZ Zimmet, CA Harper, MP de Courten, DJ McCarty, B Balkau, …, JE Shaw,

Diagnostic thresholds for diabetes: the association of retinopathy and albuminuria
with glycaemia, Diabetes Res. Clin. Pract. 73 (2006) 315–321.

[34] Executive summary: standards of medical care in diabetes—2010, Diabetes Care 33
(2010) S4–S10.

[35] AMC Simonis-Bik, EMW Eekhoff, M Diamant, DI Boomsma, RJ Heine, JM Dekker, …,
EJC de Geus, The heritability of HbA1c and fasting blood glucose in different mea-
surement settings, Twin Res. Hum. Genet. 11 (2008) 597–602.

[36] G Davies, A Tenesa, A Payton, J Yang, SE Harris, D Liewald, et al., Genome-wide as-
sociation studies establish that human intelligence is highly heritable and polygenic,
Mol. Psychiatry 16 (2011) 996–1005.

[37] S Purcell, B Neale, K Todd-Brown, L Thomas, MA Ferreira, D Bender, et al., PLINK: a
tool set for whole-genome association and population-based linkage analyses, Am.
J. Hum. Genet. 81 (2007) 559–575.

[38] M Luciano, R Mõttus, SE Harris, G Davies, A Payton, WER Ollier, …, IJ Deary,
Predicting cognitive ability in ageing cohorts using type 2 diabetes genetic risk,
Diabet. Med. 31 (2014) 714–720.

[39] Surveys. OoPCa, Classification of Occupations, HMSO, London, 1980.
[40] R.C. Team, R: A Language and Environment for Statistical Computing, R Foundation

for Statistical Computing, Vienna, Austria, 2015.
[41] TIE Committee, International expert committee report on the role of the A1C assay

in the diagnosis of diabetes, Diabetes Care 32 (2009) 1327–1334.
[42] Harris J Aitken, Measured intelligence, achievement, openness to experience, and

creativity, Personal. Individ. Differ. 36 (2004) 913–929.
[43] GM Olsson, AL Hulting, SM Montgomery, Cognitive function in children and sub-

sequent type 2 diabetes, Diabetes Care 31 (2008) 514–516.
[44] IJ Deary, A Weiss, GD Batty, Intelligence and personality as predictors of illness and

death: how researchers in differential psychology and chronic disease epidemiology
Please cite this article as: I. Čukić, et al., Do personality traits moderate the
http://dx.doi.org/10.1016/j.jpsychores.2015.07.003
are collaborating to understand and address health inequalities, Psycholo. Sci. Public
Interest 11 (2010) 53–79.

[45] CR Jonassaint, IC Siegler, JC Barefoot, CL Edwards, RBWilliams, Low life course socio-
economic status (SES) is associatedwith negative NEO PI-R personality patterns, Int.
J. Behav. Med. 18 (2011) 13–21.

[46] JW Frank, R Cohen, I Yen, J Balfour, M Smith, Socioeconomic gradients in health
status over 29 years of follow-up after midlife: the Alameda county study, Soc. Sci.
Med. 57 (2003) 2305–2323.

[47] V Connolly, N Unwin, P Sherriff, R Bilous, W Kelly, Diabetes prevalence and socio-
economic status: a population based study showing increased prevalence of type
2 diabetes mellitus in deprived areas, J. Epidemiol. Community Health 54 (2000)
173–177.

[48] A Terracciano, PTJ Costa, Smoking and the Five-Factor Model of personality, Addic-
tion 99 (2004) 472–481.

[49] BW Roberts, NR Kuncel, R Shiner, A Caspi, LR Goldberg, The power of personality:
the comparative validity of personality traits, socioeconomic status, and cognitive
ability for predicting important life outcomes, Perspect. Psychol. Sci. 2 (2007)
313–345.

[50] T Bogg, BW Roberts, Conscientiousness and health-related behaviors: a meta-
analysis of the leading behavioral contributors to mortality, Psychol. Bull. 130
(2004) 887–919.

[51] M van Hoek, A Dehghan, JC Witteman, CM van Duijn, AG Uitterlinden, BA Oostra, A
Hofman, EJ Sijbrands, AC Janssens, Predicting type 2 diabetes based on polymor-
phisms from genome-wide association studies: a population-based study, Diabetes
57 (2008) 3122–3128.

[52] LJ Scott, KL Mohlke, LL Bonnycastle, CJ Willer, Y Li, WL Duren, MR Erdos, HM
Stringham, …, M Boehnke, A genome-wide association study of type 2 diabetes in
Finns detects multiple susceptibility variants, Science 316 (2007) 1341–1345.

[53] JN Hirschhorn, Genetic epidemiology of type 1 diabetes, Pediatr. Diabetes 4 (2003)
87–100.

[54] S Anjos, C Polychronakos, Mechanisms of genetic susceptibility to type 1 diabetes:
beyond HLA, Mol. Genet. Metab. 81 (2004) 187–195.

[55] M Cnop, N Welsh, JC Jonas, A Jörns, S Lenzen, DL Eizirik, Mechanisms of pancreatic
β-cell death in Type 1 and Type 2 diabetes many differences, few similarities, Diabe-
tes 54 (2005) S97–S107.

[56] HJ Eysenck, Biological dimensions of personality, in: LA Pervin (Ed.), Handbook of
Personality: Theory and Research, Guilford, New York 1990, pp. 244–276.

[57] CR Cloninger, TR Przybeck, DM Svrakic, The temperament and character inventory
(TCI): a guide to its development and use, Center for Psychobiology of Personality,
Washington University, St. Louis, MO, 1994.

[58] A Tellegen, NG Waller, Exploring personality through test construction: develop-
ment of the Multidimensional Personality Questionnaire, Sage Handb. Pers. Theory
Assess. 2 (2008) 261–292.

[59] RR McCrae, A more nuanced view of reliability specificity in the trait hierarchy,
Personal. Soc. Psychol. Rev. (2014) 1–16.
manifestation of type 2 diabetes genetic risk? J Psychosom Res (2015),

http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0125
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0125
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0125
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0130
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0130
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0135
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0135
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0140
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0140
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0145
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0145
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0150
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0150
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0150
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0155
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0160
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0160
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0165
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0165
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0165
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0170
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0170
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0175
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0175
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0175
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0180
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0180
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0180
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0185
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0185
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0185
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0190
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0190
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0190
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0195
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0200
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0200
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0205
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0205
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0210
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0210
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0215
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0215
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0220
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0220
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0220
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0220
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0225
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0225
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0225
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0230
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0230
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0230
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0235
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0235
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0235
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0235
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0240
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0240
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0245
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0245
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0245
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0245
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0250
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0250
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0250
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0255
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0255
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0255
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0255
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0260
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0260
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0260
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0265
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0265
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0270
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0270
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0275
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0275
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0275
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0280
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0280
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0285
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0285
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0285
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0290
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0290
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0290
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0295
http://refhub.elsevier.com/S0022-3999(15)00489-4/rf0295
http://dx.doi.org/10.1016/j.jpsychores.2015.07.003

	Do personality traits moderate the manifestation of type 2 diabetes genetic risk?
	Introduction
	Method
	Sample
	Measures
	Personality
	Glycated haemoglobin
	T2D polygenic risk

	Covariates
	Age and sex
	Cognitive ability
	SES indicators

	Analyses

	Results
	Discussion
	Conflict of interest statement
	Appendix A. Supplementary data
	References


