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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is regarded as a lifestyle-
related disease, and T2DM can increase the risk of both seri-
ous physical and mental health issues.1 Prolonged hypergly-
cemia or hypoglycemia can also induce negative emotional 
states in T2DM patients.2 T2DM self-management is known 
to be burdensome because it requires self-discipline and per-
severance to adapt everyday activities (exercise, diet, rest) to 
medication use and glucose levels.3 Insulin therapy in partic-
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ular may be associated with increased psychological distress.4

Personality variability plays a determinant role in individ-
ual stress reactivity and psychological adjustment to diabetes, 
which may result in the onset of depressive symptoms.5,6 Pre-
vious studies have suggested that individuals with T2DM and 
depressive and anxious temperaments adjust differently to di-
abetes and have worse self-management and metabolic control 
than subjects without a predominant affective personality.7-9

Recently, the Five-Factor Model has been widely used in 
both clinical practice and scientific research to conceptualize 
personality.10 Goodwin and Friedman have shown that people 
with diabetes have lower conscientiousness and openness and 
higher agreeableness than people without diabetes.11 Good-
win, Cox, and Clara reported that neuroticism was related to 
an increased risk of diabetes.12 In addition, a meta-analysis of 
five cohort studies revealed that diabetes incidence was associ-
ated with only low conscientiousness.13 We have reported that 
neuroticism is associated with insomnia14 and depressive sta-
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tus15 in individuals with T2DM in Japan regardless of confound-
ers such as lifestyle factors. 

Several studies tried to find some associations between gly-
cemic control and Five-Factor Model personality using simple 
regression model, which showed inconsistent results.16-22 How-
ever, few studies have examined the comprehensive links us-
ing multifactor analysis, including lifestyle factors and psycho-
logical problems such as depression and insomnia, between 
the Five-Factor Model and glycemic control among individu-
als with chronic T2DM.

Based on these findings, we aimed to investigate the relation-
ship between personality and glycemic control among indi-
viduals with T2DM.

METHODS

Participants
The protocol of the present study was approved by the eth-

ics committee of the Hirosaki University School of Medicine 
(2015-002), and all subjects provided written informed con-
sent before participating in this study. This study included 728 
outpatients with T2DM who received treatment for at least 1 
year at the Department of Endocrinology and Metabolism at 
the Hirosaki University Hospital, who were partly same sam-
ple as our previous studies.14,15,23,24 We recruited 945 patients, 
and 728 agreed to participate in the survey. The remaining 217 
patients were excluded because of refusal to participate (41 pa-
tients), moderate to severe dementia (85 patients), blindness 
(23 patients), and moderate to severe psychiatric diseases (e.g., 
bipolar disorder and schizophrenia; 68 patients). A total of 611 
out of the 728 outpatients returned the questionnaires and 
were considered for inclusion in the study. Ultimately, 504 
(69.2%) outpatients completed the questionnaires and were 
included in this study. No differences in demographic data 
were found between individuals who completed the question-
naire (n=504) and those who did not (n=107). Blood samples 
from these patients were collected routinely for glycated he-
moglobin A1c (HbA1c) analysis at least 4 times per year. 
Among the subjects, 448 were taking an oral hypoglycemic 
agent and 237 were receiving insulin therapy. The demo-
graphic data (age, sex, smoking status, alcohol consumption, 
solitary living, and exercise habits) and medical histories of 
the patients were derived from questionnaires and medical 
records (Table 1).

We measured personality traits using the Japanese version 
of the Ten-Item Personality Inventory (TIPI-J). The TIPI-J is 
a measure of the Big-Five personality dimensions: extraver-
sion, conscientiousness, neuroticism, agreeableness and open-
ness to experience.25 Each item was scored from 1 to 7 points, 
and the scores were summed. The TIPI-J has been validated 

and tested for reliability in Japan.26 The Japanese version of the 
Center for Epidemiologic Studies Depression Scale (CES-D) 
was administered to all of the participants to measure their de-
pressive symptoms.27,28 The CES-D is a 20-item self-reported 
measure that focuses on the depressive symptoms the patient 
experienced during the week prior to completing the ques-

Table 1. The characteriscitcs of subjects

Variables
Sex (N, %)

Male 293 (58.1)
Female 211 (41.9)

Age (year) 63.9±12.5
BMI 25.1±4.2
HBA1c 7.1±0.9
Smoking habit (N, %)

Yes 79 (15.7)
No 425 (84.3)

Habitual alcohol consumption (N, %)
Yes 160 (31.7)
No 344 (68.3)

Exercise frequency (N, %)
None 264 (52.4)
Once a week 33 (6.5)
2–3 times a week 74 (14.7)
4–5 times a week 47 (9.3)
Almost everyday 86 (17.1)

Single (N, %)
Yes 354 (70.2)
No 150 (29.8)

Living alone (N, %)
Yes 440 (87.3)
No 64 (12.7)

Insulin (N=504) (N, %)
Yes 237 (47.0)
No 267 (53.0)

PSQ-I 4.4±2.8
CES-D 13.3±7.6
Personaliy traits

Extraversion 4.2±1.2
Agreeableness 5.2±1.1
Conscientiousness 4.3±1.2
Neuroticism 3.7±1.2
Openness 3.9±1.2

Values shows mean±SD. BMI: Body Mass Index, HBA1c: hemo-
globin a1c, PSQ-I: Pittsburgh Sleep Quality Index, CES-D: Center 
for Epidemiologic Studies Depression Scale
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tionnaire. The maximum score is 60, with higher scores indi-
cating more severe depressive symptoms. Subjective sleep 
difficulty was assessed using the validated Japanese version 
of the Pittsburgh Sleep Quality Index (PSQI-J).29,30 The 
PSQI-J is a self-rated questionnaire that measures sleep dif-
ficulty over 1 month. Higher PSQI-J scores indicate greater 
sleep difficulty.

Statistical analysis
The data are presented as the means±standard deviations. 

Linear regression analyses with forced entry were performed 
to examine the correlations between glycemic control (aver-
age HbA1c) and several factors, such as age, sex, body mass 
index (BMI), presence/absence of smoking, habitual alcohol 
consumption, living alone, exercise habits, PSQI-J, CES-D, and 
each score for the 5 personality factors. The interaction be-
tween insulin use and each personality trait was included in 
the subsequent multiple regression analyses.

We used the dummy variables as follows: male=0, female=1; 
absence of spouse=0, presence of spouse=1; living alone=0, 
living with family=1; absence of smoking=0, presence of smok-
ing=1; absence of alcohol consumption=0, presence of alco-
hol consumption=1; no exercise=1, exercise once a week=2, 
exercise 2–3 days per week=3, exercise 4–5 days per week=4, 
and exercise almost every day=5; and insulin nonuse=0, in-

sulin use=1. A p-value <0.05 indicated statistical significance. 
SPSS software for Windows, version 25.0, was used for all anal-
yses. A p-value <0.05 was regarded as statistically significant.

RESULTS

In the whole study sample, simple regression analyses re-
vealed no correlations between HbA1c and any personality 
scores (Table 2). The multiple linear regression analysis that 
included age, sex, BMI, presence/absence of smoking, habit-
ual alcohol consumption, living alone, exercise habits, PSQI-J, 
CES-D, and the score of each of the 5 personality factors re-
vealed no association between HbA1c and any personality 
scores in the whole study sample (Table 2). Adding interaction 
variables during the final stage of the analysis revealed differ-
ent patterns for each health behavior. Insulin showed a signif-
icant interaction with all factors in the FFM, while there was 
a nonsignificant interaction with lifestyle. When we stratified 
data by insulin use or nonuse, we found an inverse and signif-
icant correlation between neuroticism and HbA1c (p<0.05) 
(Table 3). However, the multiple linear regression analysis re-
vealed that there was no association between HbA1c and any 
personality trait (Table 4). In addition, there were no differenc-
es in any of the personality traits between patients who used 
insulin and those who did not use insulin (Table 4).

Table 2. Simple and multiple regression results for factors associated with glycemic control among total patients with type 2 diabetes mellitus 

r Significance (single-tailed) Beta Siginificance
Sex 0.034 p=0.225 -0.030 p=0.536
Age -0.134 p=0.001 -0.104 p=0.043
BMI 0.090 p=0.021 0.060 p=0.202
Smoking 0.007 p=0.436 0.023 p=0.601
Alcohol -0.106 p=0.009 -0.103 p=0.024
Exercise frequency -0.056 p=0.106 -0.017 p=0.702
Single -0.052 p=0.122 -0.033 p=0.526
Living alone 0.004 p=0.463 -0.003 p=0.959
PSQ-I 0.024 p=0.295 -0.032 p=0.498
CES-D -0.001 p=0.488 -0.002 p=0.973
Insulin 0.329 p<0.001 0.333 p<0.001
Personality

Extraversion 0.021 p=0.316 0.027 p=0.568
Agreeableness -0.011 p=0.405 -0.015 p=0.746
Conscientiousness -0.061 p=0.085 -0.005 p=0.913
Neuroticism -0.016 p=0.358 -0.210 p=0.678
Openness -0.108 p=0.346 -0.013 p=0.778

R2 0.143
F 5.063 p<0.001
BMI: Body Mass Index, PSQ-I: Pittsburgh Sleep Quality Index, CES-D: Center for Epidemiologic Studies Depression Scale
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Table 4. Multiple regression results for factors associated with glycemic control among patients with type 2 diabetes mellitus who used and 
did not use insulin

Without insulin (N=237) With insulin (N=267)
Beta Siginificance Beta Siginificance

Sex -0.066 p=0.361 -0.037 p=0.603
Age -0.022 p=0.786 -0.158 p=0.035
BMI 0.106 p=0.166 0.033 p=0.622
Smoking 0.002 p=0.972 0.046 p=0.472
Alcohol -0.219 p=0.002 -0.049 p=0.468
Exercise frequency -0.023 p=0.728 -0.033 p=0.603
Single -0.191 p=0.018 0.063 p=0.394
Living alone 0.054 p=0.497 -0.054 p=0.482
PSQ-I -0.128 p=0.076 0.024 p=0.736
CES-D 0.064 p=0.392 -0.056 p=0.483
Personality

Extraversion 0.068 p=0.343 0.012 p=0.865
Agreeableness 0.008 p=0.911 -0.054 p=0.431
Conscientiousness -0.018 p=0.807 0.080 p=0.915
Neuroticism -0.092 p=0.213 0.032 p=0.672
Openness 0.025 p=0.722 -0.045 p=0.535

R2 0.118 0.045
F 1.972 p=0.018 0.0784 p=0.695
BMI: Body Mass Index, PSQ-I: Pittsburgh Sleep Quality Index, CES-D: Center for Epidemiologic Studies Depression Scale

Table 3. Simple regression results for factors associated with glycemic control among patients with type 2 diabetes mellitus who used and 
did not use insulin

Without insulin (N=237) With insulin (N=267)
r Significance (single-tailed) r Significance (single-tailed)

Sex 0.046 p=0.241 0.000 p=0.500
Age -0.110 p=0.046 -0.169 p=0.003
BMI 0.139 p=0.017 0.099 p=0.053
Smoking -0.011 p=0.434 0.071 p=0.122
Alcohol -0.208 p=0.001 -0.012 p=0.423
Exercise frequency 0.016 p=0.406 -0.063 p=0.154
Single -0.171 p=0.004 0.015 p=0.406
Living alone 0.011 p=0.435 0.002 p=0.485
PSQ-I -0.090 p=0.084 0.025 p=0.345
CES-D 0.001 p=0.491 -0.008 p=0.447
Personality

Extraversion 0.035 p=0.296 0.007 p=0.452
Agreeableness 0.017 p=0.491 -0.075 p=0.112
Conscientiousness -0.041 p=0.399 -0.061 p=0.161
Neuroticism -0.109 p=0.048 0.047 p=0.224
Openness 0.027 p=0.340 -0.039 p=0.262

BMI: Body Mass Index, PSQ-I: Pittsburgh Sleep Quality Index, CES-D: Center for Epidemiologic Studies Depression Scale
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DISCUSSION

The results of this study indicated that after adjustment for 
confounders, an association between neuroticism and HbA1c 
demonstrated an interaction with the use of insulin. Neuroti-
cism was significantly associated with HbA1c in the simple 
analysis but not in the multiple linear regression analysis. Thus, 
when stratifying according to insulin use, there was no cor-
relation between neuroticism and HbA1c levels regardless of 
insulin use. However, neuroticism is not related to the preva-
lence of obesity,31 the incidence of diabetes, or diabetes-related 
mortality.14 The findings of this study indicate that neuroti-
cism is not a protective factor for glycemic control in T2DM 
patients regardless of insulin use. Previous studies demonstrat-
ed nearly consistent results. A previous study revealed no as-
sociation between abnormal glucose regulation and neuroti-
cism in a population in the US.32 In the study, better glycemic 
control at baseline was associated with a higher score of neu-
roticism, and after 6–12 months, this association remained 
for self-monitored blood glucose but disappeared for HbA1c.25 
Recent studies have shown no association between neuroti-
cism and glycemic control in patients with type 2 diabetes in 
Australia,16 Korea,17 Scotland,18 and the US,19 and no associa-
tion between neuroticism and type 1 diabetes was found in 
the US20 or Belgium.21 On the other hand, a positive relation-
ship between HbA1c and neuroticism has been suggested in 
Iran, although confounding factors were not controlled.22

Previous studies have shown that extraversion is consistently 
and inversely associated with HbA1c in Korean patients,17 Ira-
nian patients22 and American patients19 with T2DM. Howev-
er, we failed to find this association. This discrepancy may be 
explained by the characteristics of the subjects. The mean age 
was 25 years for the Korean population and 51 years for the 
Iranian population, while the mean age of our study popula-
tion was 64 years. However, the mean age of the American pa-
tients was 69, the insulin use rate was 24.2%, which was much 
lower than that in our sample.

The results of this study indicated that conscientiousness 
was not associated with glycemic control. Previous studies have 
demonstrated inconsistent results. Five pooled American and 
British studies showed that low conscientiousness is associat-
ed with an increased risk of incident diabetes and diabetes-
related mortality in adulthood.31 This association was partially 
explained by the higher prevalence of obesity14 and lower phys-
ical activity among those with low conscientiousness. Addi-
tionally, inverse correlations were found in Iranian patients 
with T2DM22 and Bulgarian patients with type 1 diabetes mel-
litus.21 On the other hand, a few studies have shown no asso-
ciation between conscientiousness and glycemic control using 
OGTT in Korean17 and Australian individuals16 and Ameri-

can patients.19

Type D personality is characterized by two stable person-
ality traits: negative affectivity (NA), which is the characteris-
tics of experiencing negative emotions towards time and sit-
uations, and social inhibition (SI), which is the characteristic 
of inhibiting the expression of emotions and associated with 
glycemic control.33,34 Type D was found to be more prevalent 
in diabetes patients than controls. Type D personality is a sig-
nificant predictor of both poor medication adherence and un-
healthy behaviors.33 HbA1c was significantly higher in T2DM 
patients with Type D personality than in patients with non-
Type D personality.34 Because Type D personality is correlated 
with neuroticism,35 it was expected that HbA1c would have 
been positively correlated with neuroticism. However, HbA1c 
was inversely correlated with neuroticism. The discrepancy 
between the associations of Type D personality and neuroti-
cism with HbA1c may be explained by the SI aspect of Type D 
personality. The association between SI and neuroticism was 
weak, although statistically significant.36

This study has several notable limitations. First, we used 
the TIPI-J to determine the 5 personality factors. Although the 
TIPI-J is very simple and feasible, it does not correlate perfect-
ly with the gold standard measurements, such as the Neurot-
icism, Extroversion, Openness (NEO) scale and the FFM. Sec-
ond, we did not examine the effect of euthymia. Euthymia is 
a condition characterized not only by the absence of affective 
disorders but also by the presence of positive psychological fac-
tors such as psychological flexibility, frustration tolerance and 
resistance to stress.37-39 Such a state of positive mental health 
was found to be an important health target in patients with di-
abetes. Finally, this study is limited by its cross-sectional de-
sign; thus, we could not determine a causal relationship be-
tween personality and glycemic control among the patients in 
our study population. A follow-up survey is needed to inves-
tigate these associations. 

In conclusion, personality traits were not associated with 
HbA1c in Japanese patients with T2DM. The findings indi-
cated that some personality traits may affect glycemic control 
among individuals with T2DM who do not use insulin to less 
extent. Further studies using a longitudinal study design and 
a large sample are required to confirm the relationships be-
tween personality traits and glycemic control among T2DM 
patients. 
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