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ABSTRACT

Introduction: While a few studies have assessed
the association between personality and meta-
bolic outcomes in children and adolescents
with type 1 diabetes (T1DM), there have been
none in adults or in subjects treated with insu-
lin pumps, and hypoglycaemic episodes have
not been considered in these studies. The aim of
this observational single-visit study was to
assess the association between personality traits
and metabolic control, hypoglycaemic episodes
and insulin pump use in adult T1DM patients.
Methods: Data were obtained from 52 adults
with T1DM treated in a tertiary care centre (no
complications or comorbidities; aged

27 ± 8 years; diabetes duration of
12.8 ± 6.8 years; treated with insulin pumps for
6.3 ± 0.4 years). ‘‘Big Five’’ personality traits
(neuroticism, extraversion, openness, agree-
ableness and conscientiousness) were assessed
using the NEO-Five Factor Inventory question-
naire. Data on HbA1c, blood glucose levels, fre-
quency of glucose testing, the number of
hypoglycaemic episodes (\3.9 mmol/l), basal
and prandial insulin doses, and the number and
types of boluses in the last 14 days were
obtained from the insulin pumps and
glucometers.
Results: The mean levels of the assessed
parameters were: HbA1c 7.2 ± 1.2%
(55.0 ± 13.1 mmol/mol), episodes of hypogly-
caemia 7.0 (3.00–9.75) and glucose tests per day
7.3 ± 3.9. All personality traits showed average
intensity. None of the traits were associated
with HbA1c, glycaemia, number of glucose tests,
or number or kind of insulin boluses. Consci-
entiousness was the only factor associated with
the incidence of hypoglycaemia in both uni-
variate (r = ? 0.46, p\0.001) and multivariate
(b = ? 0.41, p\0.001) analyses.
Conclusions: Despite results reported for chil-
dren and adolescents, personality traits of adult
patients with T1DM were not essential for
metabolic control assessed by HbA1c or for the
use of insulin pump functions; however, higher
conscientiousness may be related to more fre-
quent hypoglycaemic episodes. Extrinsic factors
should be searched as more relevant for
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metabolic control and proper use of very
expensive insulin pump therapy.

Keywords: Hypoglycaemic episodes; Insulin
pump treatment; Metabolic control;
Personality traits; Type 1 diabetes

Key Summary Points

1. Very few studies have assessed the
association between personality traits and
metabolic control in children and
adolescents with type 1 diabetes (T1DM),
but hypoglycaemic episodes have not
been considered in these studies, and no
one study has been done in adults or in
patients treated with insulin pumps.

2. The aim of our study was to assess the
association between personality traits and
metabolic control, hypoglycaemic
episodes and insulin pump use in adult
T1DM patients.

3. We found that personality traits of adult
T1DM patients were not essential for
metabolic control assessed by HbA1c

(despite results in children and
adolescents) or for the use of insulin
pump functions; however, higher
conscientiousness may be related to more
frequent hypoglycaemic episodes.

4. Extrinsic factors should be searched as
more relevant for metabolic control and
proper use of very expensive insulin pump
therapy.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13246670.

INTRODUCTION

Despite significant advances in therapeutic
technology (insulin pens, insulin pumps, and
personal devices for glucose monitoring), the
metabolic control of type 1 diabetes (T1DM)
remains unsatisfactory. Studies conducted in
the US and developed European countries have
revealed that the mean glycated haemoglobin
HbA1c level in patients with T1DM is much
higher (approximately 8–9%) than the values
recommended by standards in diabetes care
[1–4]. These values are similar to those reported
approximately 25 years ago in a DCCT study [5].
The worst metabolic control is observed in
adolescents and young adults 18–19 years of
age, and HbA1c values improve significantly and
reach stable levels in patients at the age of
25–27 years [1]. Therapy with insulin pumps
(continuous subcutaneous insulin infusion,
CSII) reduces the number of hypoglycaemic
episodes and improves the quality of life, but
unsatisfactory metabolic control, reflected in
high HbA1c levels, remains a problem [6, 7].

All subjects with T1DM treated with the CSII
method receive care at specialized clinics and
attend appropriate training and education ses-
sions. Therefore, insufficient metabolic control
is difficult to explain, especially in adults, who
are no longer affected by teenage rebellion or by
the stress associated with a change of school or
transfer from a paediatric outpatient clinic to a
clinic for adults.

It cannot be ruled out that handling such a
complicated therapy and subsequent adherence
to it in everyday life may be affected by the
personality. It is well known that personality
traits may be associated with the style of learn-
ing and motivation to learn and may influence
the way in which individuals use electronic
devices [8, 9].

The analysis of personality usually includes
five components. The ‘‘Big Five’’ personality
traits (neuroticism, extraversion, openness to
experience, agreeableness and conscientious-
ness) are designed to assess the entire spectrum
of personality [10]. The relationship between
personality traits and metabolic control in sub-
jects with T1DM has been investigated in very
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few studies conducted only in children and
adolescents, and none of these studies included
patients who were treated only with insulin
pumps [11–13]. Moreover, in these studies,
hypoglycaemic episodes were not considered.

Studies assessing personality traits and
metabolic control in adults with T1DM have
not been reported to date. Because personality
traits may change with age and acquired life
experience in both healthy subjects and
patients with T1DM [14–16], extrapolation of
findings from studies of children and adoles-
cents to adults is inappropriate and can lead to
erroneous conclusions. This issue is also vital
because treatment with insulin pumps is extre-
mely expensive and should provide the best
possible results. Assessment of the potential
relationship between personality and thera-
peutic outcomes in adults treated with CSII
might be helpful in optimizing the treatment.

The aim of this observational single-visit
study was to analyse the association between
personality traits in adult subjects with T1DM
treated with the CSII method and metabolic
control measured by HbA1c, the number of
hypoglycaemic episodes, glucose self-control
and the use of insulin pump functions.

METHODS

The study included 52 patients with T1DM, 32
females and 20 males aged 18–54 years (mean
27 ± 8 years), treated with personal insulin
pumps. The participants were recruited from
the Outpatient Diabetes Clinic at University
Hospital no. 1 in Szczecin, Poland. The centre is
a public tertiary care centre taking care of
insured adult patients with diabetes, and all the
visits were free of charge. The study group
consisted of patients with T1DM who were C

18 years of age treated with a personal insulin
pump. To avoid the effect of diabetes remission
on metabolic control, only subjects who had
been diagnosed at least 12 months prior to the
study were enrolled. All subjects had been
treated using CSII for [ 6 months, as it was
assumed that this period would help eliminate
insufficient experience in the use of the pump.
To avoid the potential effects of other factors on

metabolic control, we included only subjects
who had no diabetes complications or comor-
bidities Pregnant women were excluded. The
study protocol was approved by the Bioethics
Committee of Pomeranian Medical University
(resolution no. KB-0012/103/17). All procedures
followed were in accordance with the ethical
standards of the responsible committee on
human experimentation (institutional and
national) and with the Helsinki Declaration of
1964, as revised in 2013. Participants were
enrolled after being given full information on
the purpose and the protocol of the study, and
all subjects gave written informed consent.
During the visit, body weight and height were
measured, and body mass index (BMI) was cal-
culated. Blood pressure was measured in the
sitting position. Fasting venous blood samples
were taken for the measurement of HbA1c

(HPLC method, Bio-Rad) and lipid metabolism
(total cholesterol, HDL and LDL of cholesterol,
triglycerides). At the same visit, each subject
completed a questionnaire prepared by the
authors. The questions concerned educational
level, duration of diabetes, treatment with CSII
and duration of care at the diabetes clinic where
the study was conducted.

Insulin Pump Treatment and Glucose
Monitoring

Patients were treated with insulin pumps Accu-
Check Spirit Combo (Roche Diabetes Care,
Basel, Switzerland) or MiniMed Paradigm (715),
MiniMed Paradigm REAL-Time (722) or Mini-
Med Veo (Medtronic, Minneapolis, MN) as
these pumps were fully refunded by the health
care system and used rapid-acting insulin ana-
logues aspart (NovoNordisk), lispro (Ely Lilly) or
glulizine (Sanofi-Aventis). All subjects moni-
tored their glucose levels using glucose meters
only, and the glucose meters were dedicated to
the pump. In the case of the Accu-Chek Spirit
Combo pump, it was the Accu-Chek Performa
Combo. For the Medtronic pumps glucose
meter Contour Plus Link (Ascentia Diabetes
Care) was used. In the latter case, each mea-
surement was also transmitted to the pump’s
memory by Bluetooth. Glucose results can be
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edited while the pump is being read or directly
from the meter memory. Regardless of the type
of insulin pump used by the patient, records for
the 2 weeks prior to the visit were recovered
from the device’s memory. The following data
were acquired: daily dose of insulin (DDI), daily
dose of insulin per kilogram of body weight
(DDI/kg), percentage of basal insulin and pran-
dial insulin administered in boluses, type of
insulin boluses (standard boluses for carbohy-
drate meals, extended boluses for protein-fat
meals and dual-wave boluses for meals con-
taining carbohydrates, proteins and fats) and
the frequency of replacement of the infusion set
used in subcutaneous insulin delivery. Relevant
software was used to access and analyse data
from the personal insulin pumps (Smart Pix for
Accu-Check from Roche and CareLink Profes-
sional for Medtronic Minimed). Data on blood
glucose levels, the frequency of blood glucose
tests and the number of episodes of hypogly-
caemia (glycaemia\3.9 mmol/l) in the last
14 days were obtained from the insulin pumps
and from the blood glucose metres.

Personality Traits

Personality data were gathered using the Polish-
language version of the NEO-Five Factor
Inventory (NEO-FFI), a short version of the
NEO-PI-R [17, 18]. The NEO-FFI is a validated,
untimed pen-and-paper questionnaire contain-
ing 60 descriptive statements designed to assess
the Big Five personality traits (neuroticism,
extraversion, openness to experience, agree-
ableness and conscientiousness); each domain
is addressed by 12 items. Items are scored on a
5-point scale designed to reflect the partici-
pant’s score on each item, with scores ranging
from 1 (strongly disagree) to 5 (strongly agree).
The results were analysed by a psychologist
according to the key provided in the Polish
adaptation of the textbook for the interpreta-
tion of personality traits [17]. The rough scores
for the Five-Factor domains were converted into
normalized results taking into account the
average results in a given population and the
age and sex of the subjects. The final results are
shown on a 1–10 point scale. The level of each

personality trait is defined by the numerical and
descriptive method; a score of 1–3 points indi-
cates a low level of the trait, a score of 4–6
indicates a moderate level, and a score of 7–10
indicates a high level.

Statistical Analysis

Since distributions of many of the analysed
quantitative parameters were significantly dif-
ferent from normal distribution (p\ 0.05, Sha-
piro-Wilk test), the non-parametric Mann-
Whitney test and Spearman’s rank correlation
coefficient (rS) were used in the univariate
analysis. Fisher’s exact test was used to compare
qualitative variables. The multivariate analysis
was performed with a general linear model
(GLM) after logarithmic transformation of the
non-normally distributed variables, and the
standardized b was presented as the measure of
association. p\ 0.05 was considered statistically
significant. The statistical power of the study
with 52 subjects was sufficient to detect actual
differences in NEO-FFI scores between groups
stratified according to HbA1c concentration
(C 7% vs.\ 7%) equal to 1.6 points with 80%
probability, assuming a standard deviation of 2
points for each NEO-FFI domain and a similar
number of patients in each HbA1c group.

RESULTS

The characteristics of the study group, includ-
ing history of diabetes, insulin pump treatment
and current metabolic control (mean HbA1c

level 7.2 ± 1.2%; 55.0 ± 13.1 mmol/mol), are
presented in Table 1. Data on the mode of
insulin pump therapy, frequency of glucose self-
monitoring and number of hypoglycaemic epi-
sodes are presented in Table 2. Further analysis
was performed for the group of patients with
satisfactory metabolic control, defined as
HbA1c\7% (\53 mmol/mol), and for group
with non-satisfactory metabolic control
(HbA1c C 7% (C 53 mmol/mol)) [19]. Satisfac-
tory control was found in 24 subjects with a
mean HbA1c of 6.2 ± 0.5% (44 ± 5.5 mmol/
mol). Non-satisfactory control was observed
in 28 subjects with a mean HbA1c of 8.1 ± 0.8%
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(65 ± 8.7 mmol/mol). The characteristics of
both subgroups are shown in Tables 1 and 2.
Both groups were similar in demographic,
anthropometric and laboratory parameters. The
duration of diabetes, time of insulin pump
therapy, time of care at the same outpatient
clinic, daily dose of insulin and frequency of
infusion set replacement were also similar.
Patients with HbA1c\7% used significantly less
basal insulin and more bolus insulin, but there
were no differences in the number or kind of
boluses. There was no significant difference
in the number of hypoglycaemic episodes in
the two subgroups. A significant negative

association was observed for the entire group
when the incidences of hypoglycaemic episodes
and HbA1c were analysed as quantitative vari-
ables (rS - 0.33, p = 0.015).The number of blood
glucose tests performed per day was signifi-
cantly higher in patients with better metabolic
control (p\ 0.005). More frequent glucose
measurements (transformed logarithmically)
were the only independent factor associated
with lower HbA1c values; this was demonstrated
through univariate analysis (rS = -0.44,
p = 0.001) and through a multivariate analysis
that considered other independent variables
such as age, sex, duration of diabetes and

Table 1 Characteristic of subjects with type 1 diabetes treated with personal insulin pumps; total group and subgroups
stratified according to HbA1c levels

Parameter Total
group

HbA1c < 7% HbA1c ‡ 7% p*

N 52 24 28

Sex F/M (n) 32/20 15/9 17/11 ns

Age (years) 27.0 ± 8.0 27.6 ± 6.8 26.6 ± 9.2 0.250

Diabetes duration (years) 12.8 ± 6.8 13.7 ± 8.0 12.0 ± 5.6 0.295

Duration of treatment in diabetes outpatient clinic for adults

(years)

5.3 ± 4.7 5.4 ± 4.3 5.2 ± 5.1 0.656

Insulin pump treatment (years) 6.3 ± 4.0 5.8 ± 4.1 6.8 ± 4.0 0.338

BMI (kg/m2) 24.2 ± 3.4 23.7 ± 3.2 24.5 ± 3.5 0.452

SBP (mmHg) 123 ± 11 125 ± 12 121 ± 10 0.232

DBP (mmHg) 77 ± 8 76 ± 8 77 ± 9 0.390

HbA1c (%) 7.2 ± 1.2 6.2 ± 0.5 8.1 ± 0,8 \ 0.0001

HbA1c (mmol/mol) 55 ± 13.1 44 ± 5.5 65 ± 8.7 \ 0.0001

Average glycaemia in last 14 days (mmol/l) 8.5 ± 1.9 7.7 ± 1.6 9.2 ± 1.8 \ 0.001

Total cholesterol (mmol/l) 4.4 ± 1.0 4.3 ± 0.8 4.5 ± 1.1 0.682

HDL-cholesterol (mmol/l) 1.8 ± 0.4 1.7 ± 0.4 1.8 ± 0.4 0.131

LDL-cholesterol (mmol/l) 2.5 ± 0.8 2.5 ± 0.5 2.6 ± 1.0 0.935

Triglycerides (mmol/l) 0.8 ± 0.3 0.8 ± 0.3 0.9 ± 0.3 0.304

BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, HbA1c glycated hemoglobin, LDL low-
density lipoprotein, HDL high-density lipoprotein. Data presented as mean ± standard deviation
ns statistically non significant
*Mann-Whitney test for quantitative variables and Fisher’s exact test for qualitative ones
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duration of CSII therapy as covariates
(b = -0.33, p = 0.039).

Data on the personality traits of subjects
acquired from the NEO-FFI questionnaire are
presented in Table 3. The levels of neuroticism,

extraversion, openness and agreeableness were
moderate, whereas scores for conscientiousness
ranged from moderate to high. The levels of all
personality traits were similar regardless of the
degree of metabolic control. Further analysis of

Table 2 Insulin therapy, glucose monitoring and hypoglycaemic episodes in adult patients with type 1 diabetes treated with
personal insulin pumps; total group and subgroups stratified according to HbA1c levels

Parameter Total group HbA1c < 7% HbA1c ‡ 7% p**

N 52 24 28

Daily dose of insulin (IU/day) 46.0 ± 17.0 43.0 ± 16.8 48.7 ± 16.9 0.217

Daily dose of insulin/kg (IU/kg) 0.63 ± 0.18 0.60 ± 0.20 0.70 ± 0.20 0.117

Basal daily insulin (%) 42 ± 12 39 ± 11 46 ± 12 0.032

Bolus daily insulin (%) 58 ± 12 61 ± 11 54 ± 12 0.032

Standard boluses in last 14 days (n) 75 ± 26 82.0 ± 25.7 69.2 ± 25.8 0.136

Extended boluses in last 14 days* (n) 0.0 (0.00–1.75) 0.0

(0.0–2.75)

0.0 (0.0–0.0) 0.224

Dual-wave boluses in last 14 days* (n) 0.0

(0.00–10.75)

3.5

(0.0–14.0)

0.0 (0.0–5.5) 0.191

Blood glucose tests per day (n) 7.3 ± 3.9 8.7 ± 3.5 6.1 ± 3.8 0.001

Hypoglycaemic episodes in last 14 days (glycaemia B 3.9 mmol/

l)*

7.0 (3.00–9.75) 8.0

(3.5–14.5)

5.5 (2.0–9.0) 0.129

Change of infusion sets in last 14 days 4.8 ± 1.8 4.5 ± 1.4 5.0 ± 2.1 0.498

Data presented as mean ± standard deviation or * as median (interquartile range)
**Mann-Whitney test

Table 3 Personality traits of adult patients with type 1 diabetes treated with personal insulin pumps, total group and
subgroups stratified according to HbA1c levels

Parameter Total group HbA1c < 7% HbA1c ‡ 7% p*

N 52 24 28

Neuroticism 4.5 ± 2.1 4.6 ± 2.1 4.4 ± 2.0 0.656

Extraversion 5.7 ± 1.7 5.5 ± 2.0 5.9 ± 1.5 0.566

Openness to experience 4.8 ± 1.8 4.9 ± 2.0 4.7 ± 1.6 0.877

Agreeableness 5.1 ± 1.8 4.8 ± 1.8 5.4 ± 1.7 0.217

Conscientiousness 6.5 ± 2.2 6.5 ± 2.1 6.6 ± 2.3 0.834

Intensity of trait: low: 1–3, medium: 4–6, high: 7–10 points. Data presented as mean ± standard deviation
*Mann-Whitney test
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the data for the entire group of 52 patients to
assess the relationship between personality
traits and HbA1c values did not reveal any cor-
relation (rS\0.15, p[0.3, Fig. 1). There was no
correlation between the assessed personality

traits and age, duration of diabetes, CSII treat-
ment duration, mean glucose level, number of
glucose tests performed, or number or type of
boluses. Conscientiousness was the only per-
sonality trait associated with the incidence of

Fig. 1 Relationship between intensity of personality traits and HbA1c values. No significant correlations were observed
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hypoglycaemic episodes. Higher conscientious-
ness correlated strongly with an increased
number of hypoglycaemic episodes in the last 2
weeks (rS = ? 0.46, p = 0.0006). Higher consci-
entiousness was also an independent risk factor
for frequency of hypoglycaemic episodes (loga-
rithmically transformed) in a multivariate
analysis (b = ? 0.41, p = 0.0009) that consid-
ered age, sex, duration of diabetes, duration of
CSII therapy, HbA1c levels and administration
of dual-wave boluses as covariates. Dual-wave
boluses were included in the analysis because
the univariate analysis revealed a significant
positive correlation of their frequency with the
frequency of hypoglycaemia (rS = 0.32,
p = 0.02). The applied multivariate analysis
model showed another independent risk factor
for hypoglycaemia, i.e., lower HbA1c values
(b = - 0.35, p = 0.0057), while the administra-
tion of dual-wave boluses (b = ? 0.18, p = 0.16)
and other covariates had no significant effect.

Only 29 subjects made a temporary change
in basal insulin infusion; the other 23 assessed
persons did not use this pump function. The
subjects who used this function were charac-
terized by higher levels of extraversion (scores
6.3 ± 1.7 vs. 5.0 ± 1.5, p = 0.01).

DISCUSSION

The aim of the present study was to analyse the
personality of adult subjects with T1DM treated
with CSII and to investigate whether specific
personality traits were related to the degree of
diabetes control assessed by HbA1c level, num-
ber of hypoglycaemic episodes and use of insu-
lin pump functions. The mean age of the
patients was approximately 27 years; therefore,
they were expected to have stable, fairly good
diabetes control. Indeed, the mean HbA1c value
for the study group was 7.2%. The 6-year dura-
tion of CSII therapy was much shorter than the
mean diabetes duration (13 years) because of
the rules regarding the refund system for per-
sonal insulin pumps in Poland. The assessed
patients had remained under the care of the
same clinic for [ 5 years, and this period was
long enough to implement similar therapeutic
procedures in all of them. This is important for

the interpretation of the results, as subjects with
type 1 diabetes who were treated in different
diabetes care centres showed significant differ-
ences in HbA1c values [2].

The analysis of personality traits (neuroti-
cism, extraversion, openness, agreeableness and
conscientiousness) in the entire group of sub-
jects revealed moderate levels of each trait. The
highest score, between moderate and high, was
found for conscientiousness. At the same time,
no significant correlation was found between
the levels of these personality traits and HbA1c

values, mean blood glucose levels, number of
blood glucose measurements, or the number or
type of prandial boluses. Although one could
expect a higher level of conscientiousness in
people with lower HbA1c, there was no differ-
ence in this trait between the subjects with
better and worse metabolic control. Very similar
data indicating medium or high-medium
intensity of five typical personality traits were
found in a large group of emerging adults
18–35 years old with T1DM [20]. Data obtained
in this study were correlated with age, sex and
self-esteem, while parameters of metabolic
control or way of treatment were not assessed.

The results of our study in adult patients
with type 1 diabetes treated with CSII are in
contrast to earlier studies conducted only in
children and very young subjects [11–13].
Findings in children and adolescents\16 years
of age with T1DM observed for 2 years from the
time of diagnosis found that lower HbA1c levels
were associated with greater conscientiousness
and agreeableness in the case of both the
patients and their mothers [11]. A study of 28
adolescents aged 13–18 years also found a
potential relationship between conscientious-
ness, neuroticism and the course of therapy
[12]. The results of the latter study are difficult
to interpret because the relationships between
personality traits and diabetes control were
based only on the HbA1c values reported by the
patients. Another observation of children and
adolescents 8–19 years of age with T1DM
showed that greater conscientiousness and
agreeableness were associated with lower and
more stable HbA1c values at the 3-year follow-up
[13]. Surprisingly, this relationship was not
reported in the first year but only in the second
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and third years of observation, while the levels
of personality traits remained stable throughout
this period. These data indicate that extrinsic
factors may have a greater impact than person-
ality on patients’ behaviour and actions. It is
necessary to stress that none of the compared
studies were conducted in CSII-treated patients.
It was shown that the personality of close rela-
tives (mothers of children and adolescents, or
spouses of adults) may influence diabetes con-
trol and outcome achievement [11, 21]. A
recent study demonstrated that persons with
T1DM treated by ‘‘less agreeable’’ doctors had
lower HbA1c levels [22]. Socioeconomic factors
may also affect the metabolic control of T1DM
[23, 24]. The accumulation of illness-specific
and environmental stressors may impact the
complex regimen of diet, blood glucose moni-
toring and insulin administration. Insulin
pump therapy requires great attention and may
increase stress levels. Coping with stress in
T1DM patients on insulin pumps may be of
much greater importance than other personal-
ity traits. The relationship between coping
strategies and metabolic control and self-glu-
cose monitoring in DM1 people treated with
insulin pumps was assessed recently [25].
Unfortunately, HbA1c levels in the cited study
were only reported by the patients, and there
are no data concerning frequency of hypogly-
caemia or the use of insulin pump functions.

Conscientiousness was the only personality
trait that showed a very strong correlation with
hypoglycaemic episodes. This study is the first
to report such a relationship in T1DM subjects,
as previous studies did not consider hypogly-
caemia [11–13]. Conscientiousness includes
traits such as orderliness, self-efficacy, self-dis-
cipline, dutifulness, achievement striving and
cautiousness. A high level of conscientiousness
is linked with a tendency to keep things in order
and perfectionism [18]. In the treatment of
diabetes, it can lead to precise, sometimes
excessive control of glycaemia, and this may
result in more frequent episodes of
hypoglycaemia.

It may be that proper education plays the
most important role in subjects with T1DM
treated with CSII, and education should be
provided appropriately from the very beginning

of the disease [26]. Patients received care at our
centre only for a portion of their time with
diabetes, so it cannot be ruled out that the
subjects with different degrees of metabolic
control had been somewhat differently edu-
cated at the time of diagnosis and during the
first years of treatment. Our observation that
the frequency of self-control tests was strongly
associated with better metabolic control but not
related to any of personality traits seems to
support the idea that education might be most
important.

The mean number of glucose tests performed
per day was nine in subjects with better diabetes
control. This result is consistent with the find-
ings of the study in which the lowest HbA1c

values, in both paediatric and adult subjects
with T1DM, were found in individuals who
tested their glucose levels at least ten times per
day [1]. The role of the number of glucose tests
is evidenced by the results of continuous glu-
cose monitoring (CGM), particularly in adults
aged C 26 years [27–29]. Unfortunately, in
many countries, CGM systems are not available
for most adult patients. Due to the refund sys-
tem, this was the case for our patients. As we
wanted to assess their personality and metabolic
control in routine clinical practice, we decided
not to perform CGM, as it would have been an
unusual intervention and may have changed
the patients’ behaviours, patients’ decisions and
the results of the observation. The subjects from
both groups monitored their glucose levels
using glucose meters only, and it is possible that
some episodes of hypoglycaemia were not
detected. However, this should not be crucial
for the interpretation of the obtained results.

The relationship between the use of insulin
pump functions and personality traits observed
in our study was very weak and indicated only
the possibility of some role of extraversion.

Our study has some limitations. One of them
is the relatively small number of investigated
subjects, but in the observational single-visit
studies with very long, time-consuming ques-
tionnaires and the assessment of many other
factors involving patients’ attention it is diffi-
cult to gather a bigger group of participants.
However, the statistical power of the study with
52 subjects was sufficient for proper analysis.
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The other limitation of the study was a lack of
information on socioeconomic status (marital,
family and working status, incomes) which
could interfere with and even detract from
proper diabetes management. The lack of CGM
is also important as we did not have data on
time in range for glucose levels and on real
frequency of hypoglycaemic episodes. However,
using an extraordinary device, not used in
everyday life, might change the final results of
the study.

To the best of our knowledge, this study was
the first to assess the relationship between per-
sonality traits, diabetes control and the use of
insulin pump functions in adults with T1DM
treated with the CSII method. In contrast to
earlier reports in children and adolescents, our
study did not reveal any association between
personality and metabolic control based on
HbA1c levels. Higher conscientiousness was the
only strong independent risk factor for episodes
of hypoglycaemia. This is the first time this
relationship has been reported in T1DM
patients, as previous studies did not consider
hypoglycaemia. Personality traits also did not
seem to be very important for the use of insulin
pump functions. It is possible that extrinsic
factors such proper education starting from the
initial diabetes diagnosis, family status and
socioeconomic factors may be much more
relevant.

CONCLUSIONS

Despite results reported for children and ado-
lescents, personality traits of adult patients with
T1DM were not essential for metabolic control
assessed by HbA1c or for the use of insulin pump
functions; however, higher conscientiousness
may be related to more frequent hypoglycaemic
episodes. Extrinsic factors should be searched as
more relevant for metabolic control and proper
use of very expensive insulin pump therapy.
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editors. Inwentarzosobowości NEO-FFI Costyi
McCrae: adaptacjapolska: podręcznik. Warszawa:
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