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Abstract
There is ample evidence that sport is a protective factor against a number of health risks, across all ages, in the general popu-
lation. An in-depth understanding of energy metabolism has reasonably entailed exercise as a cornerstone in the lifestyle of 
almost all subjects with type 1 diabetes mellitus (T1DM). Nevertheless, individuals with T1DM often fail in accomplishing 
exercise guidelines and they are often less active than their peer without diabetes. Two major obstacles are feared: manage-
ment of blood glucose control and hypoglycemia. Nowadays, strategies, including glucose monitoring technology and insulin 
pump therapy, have significantly contributed to the participation in regular physical activity, and even in competitive sports, 
for T1DM people. The case report presents an analysis of specific personality traits and psychological parameters of 20 years 
old female Polish multiple champion in weightlifting with excellent T1DM control.
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Introduction

Physical activity should be embodied in the management of 
type 1 diabetes (T1DM) as it increases insulin sensitivity, 
lowers blood glucose levels, reduces body fat and amelio-
rates body mass composition, improves cardiovascular func-
tion. However, subjects with T1DM may face a number of 
challenges in preparation for, during, and after each session 
of exercise. Appropriate approaches, combining adjusted 
insulin therapy and diet, utilizing new technologies are cru-
cial while planning regular exercises in T1DM [1].

Practicing sports, especially on a professional level, 
is much more difficult for a patient with T1DM than for a 
person without diabetes. It can be assumed that sustaining 
adequate T1DM control and high achievements, especially in 
master level strength athletics, requires special psychological 
resources, such as strong inner motivation, excellent stress 

management, specific personality traits providing, the ability 
to deal with everyday challenges, expectations or failures, as 
well as the feeling of responsibility for own health, and the 
ability to build and properly use the support of social network 
(trainer, diabetologist, dietician, psychologist, as well as fam-
ily and friends) [2, 3]. Physical activity should be embodied 
in the management of T1DM as it increases insulin sensitiv-
ity, lowers blood glucose levels, reduces body fat and amelio-
rates body mass composition, improves cardiovascular func-
tion. However, due to the loss of the β-cell pancreatic mass 
and/or -function, subjects with T1DM may face a number of 
challenges in preparation for, during, and after each session 
of exercise [4]. If insulin levels are excessive, hypoglycemia 
may arise during and after exercise. On the contrary, if insu-
lin levels are deficient, exercise may lead to hyperglycemia 
or ketosis. Exercise can also lead to an imbalance between 
hepatic glucose production and glucose disposal into muscle, 
increased insulin sensitivity related to glucose transporter type 
4 translocation upregulation, and impaired counterregulatory 
hormonal response [5]. Appropriate approaches, combining 
adjusted insulin therapy and diet, are crucial while planning 
regular exercises in T1DM. Integrated monitoring systems, 
comprising continuous subcutaneous insulin infusion (CSII) 
and continuous glucose monitoring (CGM), have been proved 
to be efficient in exploiting the beneficial effects of exercise 
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in patients with T1DM, especially in case of performance and 
extreme sports [6–11].

As we approach the 100-year mark of the discovery of 
insulin, T1DM patients may have extraordinary achieve-
ments, also in competitive sports on an Olympic level. 
However, maintaining normal glucose levels during train-
ing, travel and competition can be a major challenge for 
T1DM athletes. The day-to-day management of the condi-
tion remains onerous, however, given the monotonous tasks 
of monitoring glucose, carbohydrate/macronutrient count-
ing, insulin dosing, and managing stress/sick days, particu-
larly while training and preparing for competition. Ongoing 
research is increasingly focusing on the unique physiology of 
T1DM high-level athletes, while also investigating how new 
insulin analogues and other therapeutic agents/technologies 
might improve their glycaemic management [12]. While 
some athletes perform well using multiple daily injections 
(MDI) of insulin, others prefer the flexibility afforded by 
continuous subcutaneous insulin infusion (CSII). For ath-
letes who prefer pump removal during exercise, a hybrid 
approach that combines basal insulin delivery split between 
an ultra-long-acting insulin and 50% reduced basal insulin 
delivery by CSII can be used [13]. Combining proper insulin 
management with adequate for a given type of training diet 
is crucial [14, 15].

From the psychological perspective, sustaining adequate 
T1DM control and high achievements, especially in mas-
ter level strength athletics, requires special resources, such 
as strong inner motivation, excellent stress management, 
specific personality traits providing the ability to deal with 
everyday challenges, expectations or failures, as well as the 
feeling of responsibility for own health, and the ability to 
build and properly use the support of social network (trainer, 
diabetologist, dietician, psychologist, as well as family and 
friends) [16, 17].

Aim of the study

In Poland, one of the most prominent athletes with T1DM 
is 20 years old female. She is famous for her extraordinary 
results in weightlifting, winning multiple championship on a 
national and international levels, also after being diagnosed. 
The aim of the case report was an in-depth psychological 
analysis of specific personality traits and stress coping mech-
anisms, allowing for expellant sport development and perfect 
glycemic control.

Method

To examine the psychological parameters two basic meth-
ods were applied: a psychological interview including life 
history of the patient, carried out by a qualified specialist 

in clinical psychology and a set of questionnaires filled in 
by the patient in her family house under the supervision 
of the psychologist. The examination of glucose manage-
ment was performed by consultant in diabetology with 
long clinical experience.

The set of questionnaires included:

• MMPI (2 Minnesota Multiphasic Personality Inven-
tory-2 MMPI-2)

• CISS (Coping Inventory for Stressful Situations)
• STAI (State-Trait Anxiety Inventory)
• PSS-10 (Perceived Stress Scale)
• KNS (Hope for Success Questionnaire)
• SWLS (Satisfaction with Life Scale)
• LOT-R (Life Orientation Test Revised)
• AIS (Acceptance of Illness Scale)

Results

T1DM medical record

The 20 years old Caucasian female patient was diagnosed 
with (T1DM) in 2017. At diagnosis her glucose level was 
477 mg/dL, there were signs of ketosis with pH equal to 
7.1, there was no coma. Since HbA1c was not determined 
at the onset of the disease or soon after, we cannot say if 
the diabetes was fulminant or not. From the very beginning 
her diabetes was managed with continuous subcutaneous 
insulin infusion (CSII). She is the user of  MiniMed® Para-
digm Veo™ insulin pump (Medtronic, USA), utilizes short 
acting insulin analog (LisPro). Since the diagnosis she 
has been very compliant and achieved excellent glycemic 
control. Her HbA1c ranged from 5.8 (39.89 mmol/mol) 
to 6.2% (44.27 mmol/mol). Her fasting c-peptide level 
determined approx. one year after diagnosis of T1DM was 
0.13 ng/ml (N: 0.9–7.1). The last available 2 week insulin 
pump download recorded in May 2020 showed average 
total insulin dose of 29.1 U (approx. 0.5 U/kg), with 31% 
delivered as basal infusion. For each bolus delivered the 
patient used Bolus Calculator (BC) option, the average 
daily carbohydrate intake based on BC inputs was 332 g. 
Some time ago the patient used few CGM sensors, but 
as she claimed “it did not work for her”, so he did not 
utilize the “suspend on low” feature of Veo insulin pump 
and herself glucose monitoring was based on hand blood 
glucose meter. The last pump download showed average 
blood glucose concentration of 116 mg/dL (± 31 mg/dL), 
with the average number of blood glucose measurements 
of 8.6/day and 5% of measurements below the target of 
70 mg/dL. Her current weight is 59 kg, height 171 cm 
(BMI 20.18 kg/m2).
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Live history interview

The patient was born on 8th of September 2000 in a small 
town in eastern Poland, as a second child of her parents 
(she has a 7 years older brother). She is the only person 
in her family with T1DM. From her early childhood she 
was extraordinarily active, full of energy, mobile (at first 
cycling, running). She does not recollect any painful or 
traumatic events. The main figure was her father—he 
was also an athlete (as well as his brother, the patient’s 
uncle)—and he motivated her to keep being active on 
a regular basis. The patients recollects her childhood 
as happy, joyful, with a significant presence of her 
grandparents.

She studied fairly well in school, was outspoken and 
resourceful. She had a large group of friends and was able 
to get along with everyone, actively participated in various 
additional activities, not only physical. She describes herself 
as an optimistic, positively oriented, joyful child. The rela-
tion with parents describes as satisfactory—her father being 
calm, stable, reasonable, while mother being a bit overpro-
tective, sensitive, sometimes anxious.

The choice of the field of study (physiotherapy at the 
Academy of Physical Education in Biała Podlaska, first year 
at present) is motivated by the fact that she would like to 
make people aware of the importance of physical effort in 
human development, indicating high awareness of the mean-
ing of physical activity.

In her sport development history she had been searching 
for the most suitable area—after trying many options she 
decided to choose weightlifting as a discipline that requires 
a lot of self-motivation, crossing ones’ own barriers and 
limitations, high body awareness, individual approach. Her 
professional achievements are extraordinary (Fig. 1).

She has been training weightlifting since 7 years on 
a regular basis (5 days per week, 2 h per day) under the 
supervision of her personal female trainer, her uncle, with 
an active presence of the patient’s father. In total, she was 
Polish champion in weightlifting five times, including twice 
after being diagnosed with diabetes.

The patient remembers the moment of diagnosing T1DM 
in 2017 as difficult, because it was an unexpected and rapid 
interruption in her regular training routine. So far she had no 
health problems. The first symptoms noticed by the patient 
were extreme thirst, lack of strength for exercise, pollakiuria, 
and visual impairment. After the diagnosis, the patient was 
admitted to the Pediatric Ward at the Hospital in Lublin (she 
was 17 years old at the time of diagnosis). The patient spent 
2 weeks in the hospital. She quickly learned the principles of 
insulin therapy, her main thought was to return to normality, 
to trainings, as soon as possible, which she achieved.

The patient’s mother reacted anxiously, while the father 
remained composed and calm.

The patient claims that she had positive thinking all the 
time and she was immediately looking for information on 
the possibility of treating diabetes and examples of people 
who have diabetes and are successful. She says she had not 
experienced any emotional crisis—breakdown, anxiety 
or depression. She was offered psychological support but 
refused to take advantage of it. After leaving the hospital, 
she immediately returned to her activities.

The second crisis situation occurred during the pandemic 
lockdown in March and April 2020. The global stressful 
situation resulted in another unexpected interruption in the 
patient’s trainings, constituting additional stress connected 
with the possibility of being infected with coronavirus, 
which was said to be especially dangerous for patients with 
chronic diseases. After short period of apprehension the 
patient decided to organize her own small gym (Fig. 2) and 
continued with her trainings, diet and glucose control, main-
taining excellent results.

Test results

MMPI (2 Minnesota Multiphasic Personality Inventory‑2 
MMPI‑2)

Control scales: VRIN (47 T), TRIN (47 T), Cannot Say scale 
(0), L Lie (54 T), Self-Presentation S (65 T), F, Fb, Fp and 
FBS indicate that the profile is subject to interpretation, the 
respondent accurately described the state of mental health, 
the experiences are adequately reported. Defensiveness 
K (69 T) indicate certain level of tendency to use defense 
mechanisms, with no significant impact on the overall inter-
pretation of the profile, which can be considered fully rel-
evant and valid.

Clinical scales: all results are below 65 T, i.e. indicating 
lack of personality psychopathology. The result in Hypo-
chondria (63 T) and the Hysteria (61 T) may suggest expe-
riencing a certain level of somatic complaints, which can 
probably be associated with the fact of suffering from T1DM 
or a tendency to react to stress by psychosomatic symptoms.

Restructured Clinical (RC) Scales: results confirm func-
tioning in the area typical for the population of people with-
out personality disorders, with no traits of psychopathology.

Content Scales: confirm lack of psychopathology.
PSY-5 (Personality Psychopathology Five) Scales: all 

results within norms typical for healthy population.
Supplemental Scales: very high results, essential from 

the point of view of sports achievements indicating enor-
mous psychological resources were obtained in: Ego 
Strength (66 T), Domination (65 T), Social Responsibil-
ity (66 T). This shows high self-confidence in face-to-face 
contacts, faith in one’s own abilities, focus on achieve-
ments and a sense of freedom in social situations, strong 
sense of responsibility for one’s actions, the ability to set 
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ambitious goals and consistently achieve them, determina-
tion and faith in one’s own abilities. All the other Supple-
mental Scales, confirm lack of psychopathology.

Interestingly, the analysis of the scales related to experi-
encing one’s own gender identity: Masculinity/Femininity 
(42 T) and Gender Role Supplemental Scales (50 T) shows 
that the patient does not in any way reject the traditional 
female role, just on the contrary.

CISS (Coping Inventory for Stressful Situations)

Task-oriented style—6 stens, emotion-oriented style—5 
stens, avoidance-oriented style 5 stens, (avoidance-dis-
tracted and avoidance-social coping both 5 stens); this 
shows broad spectrum of coping strategies.

Fig. 1  Weightlifting achievements
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STAI (State‑Trait Anxiety Inventory)

State anxiety—X1 and trait anxiety—X2 both on the level 
of 5 stens, i.e. in the area of moderate scores (range char-
acteristic for the population of people without anxiety 
disorders, indicating lack of psychopathology in terms of 
neuroticism).

PSS‑10 (Perceived Stress Scale)

8 T, i.e. in the area of high scores. This may suggest that 
achieving professional success is related to experiencing 
an increased level of tension and stress. It may have both 
a motivating effect (eustress), as well as negative one, 
expressed in, for instance, psychosomatic (distress).

KNS (hope for success questionnaire)

Very high result in the global score (79p) as well as in both 
subscales: ability to find solutions (29p), willpower (27p). 
The results show a stable system of beliefs about her own 
abilities, which allow for implementation of her own deci-
sions in a very effective way and find solutions to problems 
standing on the way to the goal achievement. The patient 
has a very high sense of self-efficacy, self-esteem and life 
satisfaction. She is flexible in her actions and can adapt to 
emerging difficulties.

SWLS (Satisfaction with Life Scale)

8 T clearly indicates a very high sense of satisfaction with 
life, satisfaction with one’s own achievements and a great 
sense of life control.

LOT‑R (Life Orientation Test Revised)

10 points suggest that the she is extremely optimistic about 
her life and her future, in her actions focuses on solving 
problems in a constructive manner, has a great ability to 
accept life difficulties and reacts in a helpful way with a 
sense of humor. She has a very high self-efficacy, self-
esteem and high level of control.

AIS (Acceptance of Illness Scale)

36 points—high score proves that she accepts her chronic 
disease and has no negative emotions related to the disease.

Discussion

The examined female has a very characteristic set of person-
ality traits: exceptionally high level of mental resources and 
ego strength, with no features of psychopathology, neither in 
terms of personality functioning, nor in affective or anxiety 
disorders. She has great faith in her own abilities, an above-
average need for achievements and success, consistency 

Fig. 2  Self organized gym 
for trainings during pandemic 
lockdown
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in task implementation, high optimism and flexibility in 
adaptation to new, crisis situations, high self-esteem. The 
obtained results also indicate a wide repertoire of possibili-
ties of coping with stress, which is crucial in sport achieve-
ments [18]. While confronted with the stressful situation 
(like T1DM diagnosis or lockdown during pandemic) she 
found the most optimal solutions to perform her tasks in 
spite of the obstacles.

Essential factor in her T1DM is high acceptance of her 
own illness and a very positive attitude towards suffering 
from diabetes. We can assume that due to the fact that she 
had been training for many years, since early childhood, she 
has learnt how to control her body, which in turn translated 
into her high ability and discipline in glycemic control. 
Research indicate that lite athletes experience a unique range 
of stressors that may potentially increase their vulnerability 
to mental ill-health. Key factors include the psychological 
impacts of injury, overtraining and burnout; intense pub-
lic and media scrutiny; and managing ongoing competitive 
pressures to perform [19]. Involvement in rigorous trainings 
from early childhood could be for the patient a specific type 
of burden, but as she managed to deal with it throughout 
the years, it presumably also had a positive impact on her 
personality development—for instance she could master 
the ability to obtain peace of mind in stressful situations or 
develop mindfulness.

She has a great ability to use social support. By using 
social contacts, she was able to organize visits in the Uni-
versity Hospital Outpatient Clinic in Krakow, being about 
400 km from her town of residence, but providing best spe-
cialist medical care for T1DM. Without having any special 
financial support, she keeps on training and fulfilling all her 
sport goals, the text being the Olympic competition [20].

However, few observations are worth reflection. MMPI-2 
scales indicate her strong identification with female role, but 
in her everyday functioning she is strongly father-oriented 
and inspired by him, while her mother is perceived as emo-
tionally weak, sometimes needing protection and care. This 
may suggest that one of the inner motivators to be strong and 
highly functioning is not to become similar to her mother.

On the onset of diabetes her mother expressed a lot of 
anxiety, uncertainty, strong emotions while the patient 
seemed to be emotionally untouched. Apart from her great 
psychological resources, the patient could apply strong 
defense mechanisms, like denial or repression, that did not 
allow her to contact with grief, sadness, fear and other emo-
tional states usually observed while confronted with serious 
health condition.

Similarly, she may use the defense mechanisms in 
moments of stress during competitions, in situations of fail-
ures, pain, austerities connected with everyday trainings. 
Although her MMPI2 profile was fully valid, there were 
slight traces of tendency to positive autopresentation, and 

in clinical scales some level of tendency to express stress by 
psychosomatic symptoms.

She denies being competitive, while unconsciously the 
patient can to some extent rival not only with other athletes 
during competitions, but also with her partner, also being a 
sportsman and with her brother, with whom she definitely 
won the position in the family and in the relation with their 
father.

It is also worth remembering that apart from the patient’s 
mental health status, psychological, medical and social 
resources, an important factor in her achievements con-
stitute also her body composition and possibly hereditary 
factors. Research indicate, that there is an great need for 
increased public education and better-informed conversation 
about what causes diabetes and the daily experience of living 
with the disease. The widely held misconception that people 
with diabetes are responsible for developing their disease or 
that they have a character flaw is the predominant form of 
stigma directed against people with diabetes [21]. Thus, the 
case of our patient may serve also as an educational example 
debunking myths and stigmas concerning T1DM.

The patients was already well developed in her sport 
career while being diagnosed with T1DM. It opens a 
research question how would she develop if the onset of 
disease was in her early childhood. She had very favorable 
environment that supported her success after being diag-
nosed. However, the fact that the she was able to accept her 
innless while having her career already started and the sense 
of identity almost fully developed, may also give a kind of 
universal hope. This indicates that not only small children 
may adjust to the chronic disease as a part of their live and 
identity, while they are still in development, but also people 
who have already strong vision of their future. It may be 
an inspiration that young adults do not have to restructure 
their lives after the T1DM onset and resign from what they 
have already achieved, but with a proper support, adequate 
medical care and education may find a way to continue their 
already started live direction.

Another question concerns the future—whether she will 
keep on continuing on this level of functioning through the 
next decades, with perfect glucose management and extraor-
dinary life achievements. Luckily enough, all the analyzed 
parameters indicate high probability of such continuation.

Conclusions

Presented in this paper case of a 20 years old patient with 
T1DM, with multiple extraordinary achievements in weight-
lifting, indicates that a combination of specific personality 
traits, social skills, family support and sport traditions as 
well as hereditary factors and access to the new technologies 
in T1DM treatment under the supervision of highly qualified 
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specialist in diabetology, resulted in a unique and inspiring 
success of the patient is life, sport and diabetes manage-
ment, which can be an inspiration for patients with T1DM, 
their families and their dialectologists. One has to underline, 
however, that this case report cannot be simply generalized 
into broader population of T1DM, in each patient aiming 
for very high or professional sport activity the management 
should be individualized.
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