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Abstract

Objective: The Type A personality, characterized by impatience, strong career ambition 
and competitiveness, is associated with greater sensitivity to external stress. Type 1 
diabetes (T1D) is an auto-immune disease, which is potentially influenced by stress, 
unlike type 2 diabetes (T2D). The aim of this study was to assess whether individuals with 
T1D and T2D exhibited significant differences on the Type A personality scale. We also 
assessed personality in patients with thyroid auto-immune diseases to validate potential 
links between auto-immune disease and Type A personality.
Design and methods: The Bortner questionnaire was used to assess Type A personality in 
188 patients with T1D, 430 patients with T2D and 85 patients with auto-immune thyroid 
disease (Graves’ disease or Hashimoto’s thyroiditis).
Results: Type A Bortner scores were significantly higher in T1D patients than in T2D 
patients (188 ± 34 vs 177 ± 36, P < 0.0001). Patients with auto-immune thyroid diseases 
and T1D patients had similar Type A Bortner scores (189 ± 33 vs 188 ± 34, P = 0.860).
Conclusion: Patients with auto-immune T1D have higher Type A scores than T2D patients. 
Furthermore, patients with auto-immune thyroid disease also have elevated Type A scores 
similar to those observed in type 1 diabetes, suggesting that an elevated Type A score in 
T1D is potentially related to its auto-immune origin. This suggests a possible link between 
Type A personality and auto-immune diseases via stress-triggering psychobiological 
pathways. The different personality score between T1D and T2D is an important factor, 
which could influence self-care coping strategies in diabetes and long-term prognosis.

Introduction

Type 1 (T1D) and type 2 diabetes (T2D) are chronic diseases 
in which psychological determinants are an important field 
of research, not only to improve personalized treatment 
and educational strategies, but also to directly influence 
health outcomes. Most published scientific reports to 
date have focussed on anxiety and depressive disorders 
as the two major detrimental co-morbid conditions of 
T1D and T2D, but little is known about the nature and 
influence of stable personality traits. Type A personality 
is a psycho-behavioral profile that has been studied for 
many years and which has been associated with various 

health issues (e.g. cardiovascular diseases and diabetes) 
(1, 2, 3, 4, 5, 6). Type A personality is characterized 
by impatience, a need for personal fulfillment, career 
ambition and competitive drive. In addition, when faced 
with adversity, Type A personality is associated with 
problem-focused coping strategies (7) in a very close way, 
together with conscientiousness (8), which is a personality 
dimension characterized by control, organization and 
assiduousness. Indeed, Type A personality was previously 
linked to conscientiousness (8) in terms of the ‘goal-
striving’ dimension, as a psychological ability to regulate 
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cognitions and behaviors toward identified goals. Several 
reports showed that Type A has been associated with 
more problem-focused coping strategies (7), including 
the search for appropriate medical monitoring (9) and a 
greater sense of self-efficacy (10).

In terms of health behaviors, Type A has been linked 
to increased interest in finding appropriate medical 
treatment (11) and adherence to disease screening (9, 12, 
13, 14).

Although early reports stated that Type A was 
associated with a greater risk of developing coronary 
heart disease, subsequent studies have dismissed this link 
and shown that Type A personality may actually have 
a positive impact on health, likely due to the need for 
personal fulfillment and the competitive spirit (1, 2, 15, 
16). Indeed, in T1D, Type A personality has been associated 
with lower cardiovascular and all-cause mortality (15) 
and, in both T1D and T2D, Type A personality has been 
shown to be independently associated with reduced 
plasma C-reactive protein levels (1). Thus, Type A 
personality appears to be a psychological factor worth 
considering in clinical practice. However, little is known 
about the manifestation of Type A personality in T1D and 
T2D, which are dissimilar diseases in many ways. Type A 
personality has been studied in patients with diabetes, but 
because T1D and T2D were mixed together in the same 
analysis group, it was not possible to tease out differences 
between T1D and T2D (17). Some studies have been 
performed on Type A personality and T1D (18), but until 
now, a comparison of Type A personality scores has never 
been done for T1D and T2D.

It seems worthy of investigation because the 
pathophysiology of the two disorders differs considerably. 
One major difference is that T1D is an auto-immune 
disease whereas T2D is not. Many data indicate that stress 
could be a trigger factor for the onset of auto-immune 
diseases, and several studies suggest that stress is not only 
a participating factor, but can, in fact, cause disease and 
worsen a patient’s condition (19, 20, 21, 22).

Because Type A people are particularly reactive to 
stress (23), they may be more prone to auto-immune 
diseases. Therefore, we hypothesized that patients with 
T1D would be prone to higher Type A stress-sensitive 
personality levels than patients with T2D.

This prompted us to evaluate Type A personality in 
a large population of patients with diabetes, including 
188 patients with T1D and 430 patients with T2D, a non- 
auto-immune disease.

We planned to first assess T1D and T2D patients on 
a Type A personality scale and to compare the higher 

susceptability to Type A behavior patterns. Then, if 
a statistically significant difference was observed, we 
would carry out an additional assessment and compare 
the Type A profiles of patients with T1D and patients 
presenting with other auto-immune disease (Graves’ 
disease or Hashimoto’s thyroiditis), in order to validate 
the hypothesis that increased Type A personality traits 
is related to the auto-immune profile of the patients 
suffering from or who develop T1D.

Materials and methods

Patients with diabetes

We prospectively included 618 patients (in- and out-
patients) from the department of Endocrinology, Diabetes, 
and Metabolic Diseases of the University Hospital of Dijon 
over a 43-month period. All the patients presenting with 
T1D or T2D, Hashimoto’s or Graves’ disease were included.

All the patients were older than 18 years. Auto-immune 
T1D was confirmed with samples testing positively for 
diabetes-specific antibodies (anti-GAD, anti-IA2 and anti-
islets). Patients with type 2 diabetes did not suffer from 
any known auto-immune disease.

Since the tests were written in French, anyone who 
was not fluent in the French language was excluded in 
order to guarantee a reliable measurement on the various 
scales for each patient. For the same reason, we excluded 
illiterate patients or patients suffering from memory or 
psychiatric disorders that would make reliable collection 
of the test results impossible.

Patients with auto-immune thyroid diseases

Eighty-five patients with auto-immune thyroid disease 
(Graves’ disease or Hashimoto’s thyroiditis) were 
included. These patients were out-patients followed by 
the physicians in the department of Endocrinology, 
Diabetes, and Metabolic Diseases of the Dijon University 
Hospital or in the Endocrinology Department of two 
other hospitals in the region.

Auto-immune thyroid disease was confirmed in each 
patient following testing for disease specific antibodies 
(TSH-receptor antibody for Graves’ disease and thyroid 
peroxidase (TPO) antibodies for Hashimoto’s thyroiditis). 
None of the patients had diabetes. Patients with auto-
immune thyroid disease were asked to complete the same 
questionnaires as patients with diabetes.

In the present study, we intentionally decided not 
to include patients with severe auto-immune disease,  
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such as lupus or rheumatoid arthritis, where coping 
strategies and treatments do not necessarily result in pain 
relief or good outcomes. Our intention was ensure that 
the severity of the disease did not influence the results of 
the psychological tests.

Psychological tests

Overall, three tests were distributed to patients who then 
completed the questionnaires themselves, alone, in a quiet 
place. The tests measured Type A personality (Bortner 
scale) and for any potentially associated psychological 
confounders such as anxiety and depression. Hostility was 
not measured, as the Bortner scale is not designed for it.

Bortner scale (Type A personality)

Type A personality was evaluated using the Bortner rating 
scale (24). We used the French version of the Bortner scale, 
which has been validated in the French language (25, 26). 
The test is made up of 14 items, each consisting of two 
statements at opposite ends of a spectrum (e.g. ‘never late’ 
and ‘do not pay attention to being late for appointments’). 
The patient places themselves on each scale according to 
their own personality traits. The score is calculated for 
each item by counting the number of ticks separating one 
end of the spectrum and the point placed by the patient. 
For each item, the maximum score is 24 and the minimum 
score is 0. The total score can thus be used as a continuous 
variable with higher scores indicating Type A personality.

Zigmund and Snaith test (anxiety and depression)

The French version of the Zigmund and Snaith test 
(hospital anxiety and depression scale) was used to assess 
the symptoms of anxiety and depression (27). This test 
has 14 items: seven items for anxiety and seven items 
for depression. There are four choices for each item and 
the patient must select the one that fits them best (e.g. ‘I 
feel tense or irritated: most of the time, often, sometimes, 
never’).There is a score of 0 to 3 points per item depending 
on the answer selected by the respondent. The points for 
each section are then added up: the closer the total is to 
21, the greater the anxiety or depression score.

Statistical analyses

Descriptive data are analyzed as mean ± s.d. The  
score obtained on the Bortner scale was considered 
continuous data.

The Student’s t-test was used to compare quantitative 
variables and the chi-square test to compare qualitative 
variables. The comparison of means between three groups 
of patients was performed by ANOVA and post-hoc tests 
(by least significance difference) were used to compare 
each mean with another one separately. The comparison 
of quantitative variables between two groups after 
adjustment for a quantitative variable was performed by 
analysis of covariance (ANCOVA). SPSS software was used 
for all statistics. A two-tailed probability of P < 0.05 was 
accepted as statistically significant.

Ethics

The study was approved by the ethical committee of 
the Dijon University Hospital (CPP-Est I). Prior to the 
interviews and assessments, the interviewer described 
the aim of the study to each participant and obtained 
their full verbal consent. The study was carried out in 
accordance with the recommendations of the local ethics 
committee, which approved the oral consent on the basis 
that the research would not cause serious harm to the 
study participants (NCT01961466).

Results

Patients with T1D vs T2D

Patients characteristics
The characteristics of the patients with T1D and T2D are 
shown in Table 1. The sex ratio was similar for T1D and 
T2D patients. Patients with T2D were older than patients 
with T1D (Table 1).

We included 188 patients with T1D and 430 patients 
with T2D.

There were 91 women and 97 men, according 
to Table  1, in the T1D group, and the average age was  
39.9 years.

The T2D group was 43.4% women (or 190 patients). 
The average age was 60.5 years.

Comparison of Bortner, anxiety and depression 
scores in patients with T1D and T2D
Table 2 shows the Bortner Type A, anxiety and depression 
scores in patients with T1D and T2D. Type A scores were 
significantly higher in patients with T1D than in patients 
with T2D (188 ± 34 vs 177 ± 36, P < 0.0001). Patients with 
T2D had a significantly higher depression score than 
T1D patients (6.09 ± 3.41 vs 5.02 ± 3.46). The Type A 
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score remained significantly higher in patients with T1D 
compared to patients with T2D after adjustment for age 
(P < 0.0001) and for depression (P < 0.0001).

Patients with T1D vs auto-immune  
thyroid disease

Patients characteristics
Because patients with T1D featured significantly higher 
Bortner Type A scores, we aimed to compare their test 
results with the results of patients with thyroid auto-
immune diseases. Our objective was to see whether the 
augmented Type A score observed in T1D was potentially 
linked to the auto-immune profile of T1D.

Among the 85 patients with thyroid auto-immune 
diseases, 51 had Graves’ disease and 34 had Hashimoto’s 
thyroiditis. The main patient characteristics, Bortner 
Type A score, and anxiety and depression scores of the 
patients with thyroid auto-immune diseases and with 
T1D are shown in Tables 3 and 4. Patients with T1D 
were younger than patients with auto-immune thyroid 
diseases (39.9 ± 14.3 vs 48.9 ± 14.8, P < 0.0001). There was a 
larger proportion of women in the auto-immune thyroid 
diseases group than in the T1D group (91 women vs 77 
women, P < 0.0001).

Comparison of Bortner scores in patients with T1D 
and auto-immune thyroid disease
Patients with auto-immune thyroid diseases and patients 
with T1D had similar Bortner Type A scores (189 ± 33 vs 
188 ± 34, P = 0.860) (Table 4).

The mean Bortner Type A score remained statistically 
similar in both patient groups after adjustment for age 
(P = 0.86) or for sex ratio (P = 0.84).

Comparison of Bortner scores in patients with T1D, 
T2D and auto-immune thyroid disease

ANOVA showed a statistically significant difference 
between the three groups of patients (T1D patients, T2D 
patients and auto-immune thyroid disease patients) 
(P < 0.0001, F = 8.81).

Then, we compared the mean of each group with 
the mean of another one using post-hoc tests. We found 
that the mean Bortner score was significantly higher in 
T1D patients than in T2D patients (P < 0.0001), that the 
mean Bortner score was significantly higher in patients 
with auto-immune thyroid disease than in T2D patients 
(P = 0.004), and that the mean Bortner score in T1D 
patients was not different from the Bortner score in 
patients with auto-immune thyroid disease (P= 0.86).

Moreover, we compared the Type A Bortner score 
between patients with auto-immune disease (T1D and 
auto-immune thyroid disease) and with non-auto-immune 
disease (T2D). The difference was, once again, statistically 
significant. The Type A Bortner score in patients with 
auto-immune diseases was 188 ± 33 and in patients with 
no auto-immune disease was 177 ± 36 (P < 0.0001).

Figure 1 shows the Bortner Type A scores of patients 
with T1D, auto-immune thyroid diseases and patients 
with T2D. We clearly see that auto-immune T1D and 
auto-immune thyroid disease patients had similar Bortner 
scores, which were significantly higher than the scores 
found in the T2D group (P < 0.0001).

Table 1 General characteristics of type 1 and type 2 diabetic patients (mean ± s.d.).

Type 1 diabetes Type 2 diabetes
Pn = 188 n = 430

Age (years) 39.9 ± 14.3 60.5 ± 10.6 <0.0001
Sex ratio (women), n (%) 91 (48.4) 190 (43.4) NS
BMI (kg/m2) 25.0 ± 6.3 30.9 ± 8.4 <0.0001
HbA1c (mmol/mol) (%) 93.9 (8.6) ± 19.7 (1.8) 91.8 (8.4) ± 19.7 (1.8) NS
LDL-cholesterol (mmol/L) 2.76 ± 0.80 2.47 ± 1.06 0.005
HDL-cholesterol (mmol/L) 1.54 ± 0.44 1.16 ± 0.46 <0.0001
Triglycerides (mmol/L) 1.10 ± 0.50 2.12 ± 1.47 <0.0001
Systolic BP (mmHg) 129 ± 18 135 ± 18 0.001
Diastolic BP (mmHg) 74 ± 10 77 ± 11 0.008

Table 2 Comparison of diabetic patients groups in terms of 
age, sex ratio, Bortner score, anxiety and depression. Data are 
expressed as mean ± s.d.

Type 1 
diabetes

Type 2  
diabetes P

Age (years) 39.9 ± 14.3 60.5 ± 10.6 <0.0001
Sex ratio (M/W) 91/97 240/190 NS
Bortner (0 to 336) 188 ± 34 177 ± 36 <0.0001
Anxiety (0 to 21) 9.78 ± 4.27 9.46 ± 3.91 NS
Depression  

(0 to 21)
5.02 ± 3.46 6.09 ± 3.41 0.001
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Discussion

We present here the first comparative analysis of  
Type A personality in individuals with T1D and T2D. We 
demonstrate that patients with auto-immune T1D have 
higher Type A scores than patients with T2D, indicating a 
more pronounced Type A profile in T1D. Furthermore, we 
show that patients with auto-immune thyroid disease also 
have an elevated Bortner Type A score similar to what is 
observed in T1D. This suggests that elevated Type A score 
in T1D is likely linked to its auto-immune origin.

In the present study, the Type A score of patients 
with T2D was similar to the score reported in the general 
population. Indeed, various studies indicated that the 
Bortner score in the general population is around 175: 
Bucik et al. found an average Bortner score of 175 in 743 
people (28) and another study in 2012 found an average 
score of 167 in 50 healthy subjects (29). In the present 
study, however, the mean Type A score for the T1D group 
(188) was significantly higher than the mean Type A score 
of the general population, suggesting that T1D patients 
have a more pronounced Type A profile than both T2D 
patients and the general population.

The reasons for the increased Type A personality 
score in patients with T1D are unclear. Patients with a 
strong Type A personality are more stress sensitive and, 
as a result, may be more susceptible to diseases triggered 
by chronic stress (30, 31). We therefore hypothesized 
that the augmented Bortner Type A score observed in 

T1D could be related to the auto-immune nature of the 
disease. To verify this assumption, we evaluated the 
Bortner Type A score in patients with treatable auto-
immune thyroid diseases. We found that these patients 
had elevated Type A scores similar to what was observed 
in T1D. These data indicate that Type A personality is 
significantly more common in those with auto-immune 
diseases. Type A personality is defined by a combination 
of traits including impatience, strong career ambition and 
competitiveness. It also includes an increased sensitivity 
to external stress (21).

Indeed, it has been shown that individuals with 
Type A personality exhibit a greater sympathetic-adrenal 
response (increased heart rate and plasma norepinephrine 
levels) in situations of psychological stress (22). Because 
auto-immune diseases are known to be triggered by stress 
(19, 31), we may hypothesize that individuals with Type 
A personality are more likely to develop auto-immune 
disorders. This is suggested by our data and it can be 
speculated that Type A personality and auto-immunity 
share certain psychobiological pathways.

To our knowledge, this is the first time that personality 
traits were investigated for comparative purposes in 
individuals with T1D and auto-immune thyroiditis. 
Interestingly, both groups were found to have an elevated 

Table 3 Characteristics of patients with auto-immune thyroid disease and type 1 diabetes.

Auto-immune thyroid diseases Type 1 diabetes
Pn = 88 n = 188

Age (years) 48.29 ± 14.761 39.46 ± 14.106 <0.0001
Sex ratio (women), n (%) 75 92 (48.9) <0.0001
Auto-immune diseases:
 Graves’ disease, n (%) 49 0
 Hashimoto’s thyroiditis, n (%) 33 0  

Table 4 Comparison of type 1 diabetic patients and patients 
with an auto-immune thyroid disease in terms of age, sex 
ratio, Bortner score, anxiety and depression.

Type 1  
diabetes

Auto-immune  
thyroid diseases P

Age (years) 39.9 ± 14.3 48.9 ± 14.8 <0.0001
Sex ratio (M/W) 91/97 8/77 <0.0001
Bortner (0 to 336) 188 ± 34 189 ± 33 NS
Anxiety (0 to 21) 9.8 ± 4.3 10.7 ± 4.3 NS
Depression (0 to 21) 5.02 ± 3.46 5.0 ± 3.4 NS

Data are expressed as mean ± s.d.

Figure 1
Mean Bortner score in patients with type 1 diabetes (n = 188),  
auto-immune thyroid disease and type 2 diabetes (n = 430).
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Bortner score. This suggests that stress-sensitive Type A 
people, who are known to be more stress sensitive (15), 
might be prone to stress-triggered auto-immune disorders 
such as T1D or immune thyroid diseases (31), as compared 
to individuals with T2D who are less likely to have a  
Type A profile. Our data advocate that Type A personality 
and auto-immunity may share certain psychobiological 
pathways.

The different personality score between T1D and T2D 
is an important factor, which could influence self-care 
coping strategies in diabetes and long-term prognosis. 
Indeed, Type A personality is characterized by control, 
organization and assiduousness that may improve self-
care coping strategies in diabetes (7, 8, 9, 11). In addition, 
Type A personality has been shown to be independently 
associated with reduced plasma C-reactive protein levels 
(1) in both T1D and T2D, and with downregulation of 
c-Fos expression in T1D (32), suggesting that elevated 
Type A score could be associated with reduced chronic 
inflammation that may be beneficial. This seems to 
be confirmed by a prospective study which showed 
that Type A personality was associated with lower  
cardiovascular and all-cause mortality in T1D (15).

There are some limitations in our study. First, there 
were more women in the group with auto-immune thyroid 
diseases than in the T1D group. This can be explained by 
the much higher overall prevalence of thyroid diseases 
in women. However, the Bortner Type A scores were 
similar for men and women, and the mean Bortner 
score remained statistically similar for patients with T1D 
and patients with auto-immune thyroid diseases after 
adjustment for sex. Thus, the sex ratio difference between 
the patients groups is not likely to have influenced the 
results in our study. Similarly, mean age was different for 
each group but a comparison of Bortner Type A scores 
after adjustment for age was unchanged, indicating that 
our results were not biased by difference in age.

Hostility was not measured in this study, as the 
Bortner scale is not designed for it. It would be interesting 
to conduct studies to evaluate this parameter in the future.

Conclusion

Our study found a higher Type A score in patients with 
T1D when compared with patients with T2D, who 
showed a mean Type A score comparable to the general 
population. We show that patients suffering from an 
auto-immune disease also show a similar augmented Type 
A score to the one observed in our patients with T1D.  

Our data indicate that the augmented Bortner Type A score 
observed in T1D is likely to be due to the auto-immune 
origin of the disease. This suggests a possible link between 
Type A personality and auto-immune diseases via stress-
triggering psychobiological pathways. Further studies are 
needed to find out the precise mechanisms linking Type A 
profile and auto-immune diseases.
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