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Abstract: Chronic diseases have a negative impact on quality of life and perceived well-being.
Depression tends to be more frequent in people with chronic diseases than the general population,
and, for example, in diabetes, it has an incidence of two to three times higher and often remains under-
diagnosed. The inability to control and predict the course of the disease exposes chronic patients to
mood fluctuations which are often difficult to manage, also in virtue of the fact that in any chronic
pathology a stabilization aimed at attenuating the symptoms or slowing the course is pursued, but it
cannot tend to achieve complete healing. This fact of incurability for many subjects means the loss of
control over their own body, in which the social and family role is also perceived as compromised
and the experienced distress can result in the appearance of underlying disorders, both psychological
or psychiatric. In this area, there is currently a great deal of focus on sex/gender differences. The aim
of this article is to highlight these differences with regard to the emotional aspects that most affect the
management of diabetic pathology. In this paper, we will underline a particularly underestimated
eating disorder: diabulimia, then that the perception of itself is not only related to the sex assigned at
birth, but also to the gender that is acquired during life, and we will also analyze the three phases
related to the acquisition of gender identity during the evolutionary period. Finally, we will talk
about the use of technology in diabetic patients (insulin pumps, continuous glucose monitoring
variably integrated into each other) that might generate a series of psychological–behavioral reactions
related to the integration between technology and body image and the experience of social acceptance
of the individual, particularly in the evolution age.
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The Emotional Aspects Affecting Diabetes in Adult (M.A. Taras)

1. Introduction

Diabetes mellitus and cardiovascular diseases act like two sides of the same coin:
diabetes is considered as an equivalent of ischemic cardiovascular disease while patients
with ischemic cardiovascular disease often have diabetes or pre-diabetes. The two major
forms of diabetes are type 1 insulin-dependent diabetes (T1DM) and type 2 non-insulin-
dependent diabetes (T2DM). Although we are interested in diabetes, the premises are in
common with other chronic diseases. All chronic diseases have a negative impact on the
quality of life and perceived well-being, the uncertain and unpredictable development of
the disease exposes from the outset to a higher incidence of anxiety and mood disorders
such as depression, which tends to be more frequent in these subjects than in the general
population [1]. In diabetes, depression has an incidence two to three times higher and very
often remains under-diagnosed [2]. There is evidence that the prevalence of depression is
moderately increased in prediabetic patients and in undiagnosed diabetic patients, and
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markedly increased in the previously diagnosed diabetic patients compared to normal
glucose metabolism individuals [2]. On the other hand, depression may increase the risk of
developing type 2 diabetes by 60% [3,4]. It seems that there is a bidirectional association
between diabetes and depression, a complex relationship that might share biological mech-
anisms, whose understanding could provide better treatment and improve the outcomes
for these pathologies. In diabetic patients, depression remains under-diagnosed and an
important aspect for the diabetic specialist would be the awareness of this quite common
co-morbidity. Risk factors such as negative body image, perceived poor state of well-being,
difficulty in daily management towards dietary and pharmacological therapy significantly
alters the quality of life and when coping skills are lacking distress will results, creating a
suffering experience that can generate depressive symptoms and/or in a real depression.
These factors show differences in sex/gender and a different impact in the different stages
of life. Women are surely more affected than men: in adolescence eating disorders and in
adulthood the worst perception of quality of life are among the factors most heartfelt. A
multidisciplinary approach of the diabetic patient would help to improve the outcomes
of both diseases, decreasing the number of DALYs (disability-adjusted life years) and
even mortality.

The inability to control and predict the course and outcomes of chronic disease exposes
patients to mood fluctuations which are often difficult to manage in which the periods
of relative well-being allow a greater adaptive response. On the contrary, during the
exacerbation of symptoms, the quality of life is affected, leading to developing emotional
symptoms fed by a course that cannot tend to complete healing but only stabilize the
symptoms or eventually slow them down. This for many patients means the loss of control
over their own body, to which an experience of frustration is added where their social and
family role is perceived as a compromise because family members are heavily involved in
the management of the disease. This would increase the sense of impotence that, in many
patients, could cause a psychological maladaptive response with activation of defense
mechanisms where the disease is scotomized, resulting in poor compliance or even turning
into subthreshold psychological disorders, or even psychiatric. Emotional vulnerability
shows gender peculiarities and more attention is paid now to these differences than in the
past. There is general agreement that women suffer from depression two to three times
more than men.

2. Sex/Gender Definition

Regarding sex and gender, we must do a clarification: gender is a social construct
operating at all ages from the fetus in intrauterine ambient to the elderly, that generally
transforms a female into a woman and a male into a man, giving the different roles, rela-
tionships and the different access to education and occupation attributed to women and
men, irrespective of their genetic make-up at the chromosomal level, whereas sex is the
biological/hormonal aspect of male and female derived by the presence of chromosomes
XX or XY, since the two concepts are jointed and difficult to dissect we will use the term
sex/gender from now on as previously suggested by others [5]. The mechanisms underly-
ing the development of certain diseases in women are studied today more than in the past
because for long-time women were “de facto” excluded from clinical trials due to the need
to use sometimes complex birth control systems in order to avoid pregnancies with new
drugs.

3. Sex/Gender Differences in Diabetes

Regarding sex/gender clinical differences in diabetes and even in the prediabetic state,
nowadays there is several pieces of evidence, although a lot is still controversial either in
the response to drugs and in the pathophysiological evolution and chronic complications
of the disease. For more details that elude the purpose of this work, we refer to some fairly
recent reviews on the subject [5–7].
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Despite the delay, now we have data showing different gender behaviors that affect
different management, in which metabolic control and age also significantly influence
the psychosocial response to the disease [8,9]. These differences have also emerged in
communication exchanges, thanks to which behaviors and emotions are expressed. There
are different sex/gender inclinations in which women tend to manifest their emotions
more openly, have strong relational dispositions and show a greater empathic capacity.
Despite their multitasking abilities, they show a greater vulnerability to the emotional
sphere, and, compared to men, women more easily require help, which may justify the
increased prevalence of disorders. In diabetes, it can be observed that despite sudden
glycemic changes that affect both sexes, significantly complicating compliance to drug and
life behavior indications, the social role played by women (family duties, work) probably
leads to neglect of the disease that then becomes an individual responsibility with the
emotions tending to be more negative, despite greater efforts in the management and a
better knowledge of pathology, resulting in a life of less social support, while in men the
management of diabetes takes place more in the family context. In real life, a Korean study
explored the relationship between T2DM and employment status, suggesting a greater
negative influence of T2DM in women than in men [10]. The role played by the emotional
aspects has been well studied, but it is still a topic of debate. There is no agreement between
clinicians whether anxiety and mood disorders in diabetes precede diabetes or are the
consequence of it. A positive attitude and acceptance towards the pathology lead to greater
perceived well-being and this reverberates positively in the management of diabetes. In
fact, the close connection between the endocrine and limbic systems causes some emotional
states, including anxiety, which promotes the release of adrenaline and cortisol that hinder
the action of insulin and consequently cause hyperglycemia. Psychiatric disorders and
diabetes also share a bidirectional association, influencing each other in several ways;
compared to control groups, diabetic patients have a worse quality of life, depressive
disorders and anxiety disorders [11] and have a double chance of incurring a depressive
episode compared to non-diabetic subjects [12,13]. Therefore, having diabetes and being
a woman can significantly increase the risk of having a major depressive disorder [14].
People with diabetes of both sexes are also more likely to suffer from anxiety disorders than
non-diabetic people [15]. A Canadian study examined the association between anxiety
symptoms and physical inactivity in T2DM diabetic patients aged 40 to 75 years (over a
follow up of ten years). It was found that the symptoms of anxiety are significant clinical
comorbidities and men, in this case, may represent a particularly vulnerable subgroup [16].
Compared to the quality of life, in a study on a random cohort of T1DM adult diabetics,
adult women with long-standing T1DM showed the lower quality of life, probably related
to higher frequency and severity of psychopathological syndromes [17]. Additionally, the
age of onset seems to show differences, since T1DM women with childhood-onset have
greater distress in general [18].

4. Eating Disorders

The vulnerability of diabetic patients to different psychological conditions does not
allow them to reach adequate levels of compliance and, among these, eating disorders (ED)
have also taken on particular importance, precisely because of the consequences in the man-
agement of the disease. The real extent of the association between diabetes and ED is still
under-estimated and shows peculiarities with anorexia nervosa, bulimia, and uncontrolled
ED. The literature reports that the diagnosis of diabetes can lead to the development of ED
in T1DM diabetics while in T2DM it seems to be already antecedent to the diagnosis [19],
compared to the general population, ED appears to be more frequent in type 1 diabetics.
Regarding anorexia nervosa, there are no significant differences in the prevalence in people
with T1DM compared to controls whereas in women, a higher prevalence of bulimia is
present [20]. A systematic review carried out on electronic databases and meta-analysis
found a higher prevalence of alterations in food behavior in adolescents with T1DM dia-
betes (39.3%) compared to controls (32.5%) and this was associated with lower blood sugar
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control [21]. A multicenter study on the comorbidities between T1DM and T2DM and
ED showed no differences in ED prevalence rates in both types of diabetes with different
features of ED distribution, bulimia being more prevalent in T1DM, while binge eating
in T2DM. The results show that neither ED nor omission of insulin therapy is necessarily
associated with poor blood sugar control [22]. Our interest in ED is mainly in relation to a
particular form of dietary behavior: diabulimia, the term of which comes from the words
diabetes and bulimia, consisting in the arbitrary reduction or omission of insulin, the result
of which is an abrupt rise in blood sugar, in which there is a massive loss of glucose with
urine (glycosuria) with calorie loss which also results in rapid weight loss exposing to the
risk of ketoacidosis [23]. It was identified by a group of British physicians in around 2009
who observed that a number of T1DM diabetic patients, predominantly female, did not
properly handle the prescribed insulin doses: this can be defined as a subtype of ED [24].
There is no consistent explanation for the origin of the disturbance. As for ED in the general
population, this type of disorder shows sex/gender differences: it is more frequent in the
female sex and increases with age, with a prevalence that can reach up to 40% of young
adults with T1DM [25]. The chronic nature of the disease has additional risk factors that
would favor its development, such as poor self-image, the constant attention to diet and
the action of insulin on weight gain, factors that contribute synergistically and condition
the course leading to extreme choices such as precisely reducing or omitting insulin to
achieve the ideal weight [26]. In one study, the intentional omission affected about 31% of
women of all ages but only 8,8% reported frequent omissions [27].

An unexplained metabolic imbalance can be considered as a wake-up call to which
clinicians should pay more attention as the phenomenon is growing. This disease in
diabetes is still very undervalued, partly because the tests available for the diagnosis of
the disorder do not take into account that in diabetes, the diet has a fundamental role
and excessive attention to the same may be the cause of the exacerbation of the disorder.
In addition, in the Diabetes Units often there are no specific professional skills, such as
psychologists, that through the use of clinical tests and interviews can bring to light this
type of problem, that if not properly investigated could run into false diagnosis. In a
study aimed at investigating whether in women with T1DM insulin restriction led to an
increase in morbidity and mortality, compared to other psychological distress, in an 11-year
follow-up study in 234 women with T1DM, authors found that deceased women reported
more significant ED symptoms (p < 0.05) and a more frequent insulin restriction (p < 0.05)
at baseline as compared to survived women [28]. In this regard, we recently conducted
a survey in our Diabetic Unit, aimed at assessing the presence of generic disorders of
dietary behavior in a diabetic population in intensive insulin treatment consisting of T1DM
and T2DM with at least four insulin injections a day, divided by gender and age. We
administered the DEPS-R questionnaire anonymously [29] in two ways: in-person while
waiting for the visit in the clinic and online via a spreadsheet that can be filled in on
the website “www.janasdia.com” accessed on 10 October 2020. The analysis of the data
shows no differences between the two routes of administration of the questionnaire and
therefore the results were analyzed in their entirety: n = 410 diabetic patients in intensive
insulin therapy with four injections/day (Table 1: T1DM = 314; T2DM = 96). The DEPS-R
questionnaire is considered positive when the total score is equal to/more than 22. The
score is obtained from the sum of the answers, where never = 0 while always = 5. In
addition to considering the test in its completeness, were also analyzed the answers to
some questions particularly addressed the failure to administer insulin voluntarily, namely
questions number 4, 9, 11, 13 and 16. The female sex showed a significant prevalence on
the male sex (p = 0.049) in the overall sample in reaching the positive quorum of 22, this
trend was maintained after dividing the subjects in T1DM and T2DM. The positive T2DM
subjects did not differ in age and duration of diabetes compared to the negative ones, while
in positive T1DM male subjects had a significant (p = 0.018) age difference, belonging on
average to the most advanced age groups (over 40 years). In addition, by analyzing the
scores of the answers to the questions in their entirety, the female sex confirmed both in

www.janasdia.com
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T1DM and in T2DM, a score in its entirety significantly higher, which remained positive
in T1DM (0.0447) and T2DM (0.049), see Table 1. By analyzing the scores for the most
significant questions related to diabulimia, the female sex presented a score significantly
higher than the male (p = 0.0172) in T2DM for question 9 “I try to keep my blood sugar
high so that I will lose weight” and for question 11 “I feel fat when I take all of my
insulin” in T1DM 1 (p = 0.0004), while no significant differences were evident for the other
applications. Regarding the more specific question 8, “I make myself vomiting” a total
of 17 people with no sex differences responded positively, but with a higher prevalence
in T1DM (T1DM: F = 5, M = 8; T2DM: F = 2, M = 2). Our research confirms that there are
eating disorders below the threshold in a not negligible prevalence in diabetic patients
without large differences between type 1 and 2, but with clear sex/gender differences.

Table 1. Results DPRS-R test in T1DM and T2DM divided for sex.

Diabetes

T1DM T2DM

M F M F
N = 410 133 181 44 52

Age (years)
Mean ± SD 28 ± 6 * 27 ± 7 * 58 ± 9 62 ± 10

DPRS-R
SCORE ≥ 22, n (%) 8 (6%) 20 (11%) 9 (21%) 19 (36%)

p p = 0.0447 p = 0.049
Data in Table 1 represent the four groups studied: male and female T1DM and male and female T2DM: numbers
in each group, as well as mean age± SD of the different groups and the number (%) of positive answers to
DPRS-R test with statistical significance, is also given. To determine if the means of the sets of data regarding age
were significantly different from each other we used the independent (unpaired) samples t-test, while Pearson
Chi-squared test were used to test differences in % positive answers to DPRS-R score. T1DM = type 1 insulin-
dependent diabetes, T2DM = type 2 insulin-independent, but insulin-treated patients, M = male, F = female,
n = number. * p < 0.01 T1DM vs. T2DM, male vs. female within each group were not significantly different for
age. Pearson Chi-square revealed significant differences between males and females within each group of diabetic
patients, without differences between the two different kinds of diabetes.

5. Patient and Care Provider Dyads

Last but not least important we must remember that compliance to drug treatment
and lifestyle changes implies of course patient and care provider collaboration, thus empha-
sizing the role of patient and care provider dyads. Nevertheless, guidelines do not deeply
consider the sex/gender of care providers, forgetting that he/she is a person, and every
individual is sexed and gendered. However, the importance of care provider sex/gender
is emerging and its influence on health quality has been known for a long time [30,31].
During communication training, these differences should be taken into account, espe-
cially to strengthen male communication skills and improve their attitudes [32], since it
appears evident that physician gender influences quality of care in patients with type 2
diabetes, with female physicians providing overall better quality of care, especially in
prognostic important risk factors management [33]. It was suggested that the influence of
sex/gender on adherence appears particularly important, thus programs aimed to address
men- and women-specific needs are recommended to increase adherence in both sexes,
paying attention also to caregiver–patient dyads [34].

6. Conclusions First Part

In this first part, we mainly analyzed the psychological aspects related to the differ-
ences in sex/gender in diabetes in adulthood. Particular attention was given to eating
disorders that are present as a subsoil condition in diabetic disease with a prevalence
not suspected in the past. These disorders may be pre-existing to diabetic disease or
they might be the consequence of a number of restrictions mainly food, imposed by the
diabetic disease.
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Now we will analyze the paths that can lead to the definition of gender during
the various stages of growth, an important chapter to better define the mechanisms in
adulthood. A chapter will also address the possible psychological impact that technologies
may have in the development of gender differences inherent in the acceptance of the
diabetic disease.

7. The Acquisition of Itself during Evolution (A. Pellegrini)

The Three Phases Relating to the Acquisition of Gender Identity during Childhood

As already pointed out, the term gender expresses the social meaning assumed by
sexual differences, it represents the constellation of elements and behaviors associated
with males and females and therefore expected from them within the community. Gender
identity is the result of a process of identity construction that begins in early childhood
and continues throughout life, assuming stability only in the post-adolescent era. Speaking
of gender identity means referring to the perception that the subject has of himself and it
is not comparable to the mere sex of belonging assigned at birth [35]. During childhood,
three phases, relating to the acquisition of gender identity, can be identified [36,37]:

- Gender membership: Children from the age of two are able to discriminate whether
they are male or female.

- Gender stability: Children from 4 years of age realize that the sex of a person remains
unchanged for life.

- Gender perseverance: children aged 6/7 years recognize their gender identity even
if not matched with their physical appearance.

Several studies highlight the importance of the quality of the child’s first emotional
relationships while taking into high consideration the multifactorial aspects that affect the
development of the self and gender identity [37,38]. A child’s response to chronic disease
varies with age. As early as 1930 Anna Freud [39] had highlighted how physical illness
could have consequences on the psychological development of the child, especially if it
lasted a long time. Hospitalization and prolonged care could interrupt or interfere in the
very delicate evolutionary process of the child with different consequences related to the
age of onset of the disease, its severity, its duration. In this regard, in fact, it is important to
recognize and understand the reciprocal effects between chronic disease and the process
of maturation. Given the fact that any chronic disease can interfere, in a transitory or
permanent way, with the physiological processes of maturation and development, in
the same manner, the opposite can happen, that is physiological transformations, and
consequently, psychosocial adaptations can have a positive or negative influence on the
natural history of a disease. In a study conducted in a Pediatric Diabetes Center in southern
Italy, the psychological problems and self-perception of a sample of 81 children with
Type 1 Diabetes Mellitus (T1DM) were assessed. A graphic test was used, the drawing
of the human figure according to the “Draw a Person procedure: Screening Procedure
for Emotional Disturbances”. It was found that children with diabetes drew the smallest
human figures, highlighting aspects of the body image different from those of the healthy
control group. However, no gender differences emerged. The results support the need to
monitor the characteristics of the perception of body image in children with T1DM during
their development course, in order to prevent the onset of psychological discomfort.

On the other hand, health facilities today appear and tend to be more organized
and responsive to the needs of patients in developmental age with chronic diseases. The
management of the chronic disease requires special skills on the part of the doctor who
takes care of young patients, the latter should possess, in addition to the specific skills
of the actual pathology, knowledge of the psychological and social aspects of the subject
and his family. This cognitive need is maintained when the patient is an adolescent.
During this phase of growth, the question of identity assumes a central value, being the
phase of the redefinition of the self and self-image. The non-negligible role of the body,
which is central in the psychic development of the individual, in this period, assumes a
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greater resonance, in a rapid and sudden way the body is transformed, taking on strange,
disharmonious appearances that procure new and disturbing sensations in a mind that is
in part anchored to infantile functioning. These transformations set up a real emotional
storm which the subject must come face to face with and have to integrate into his own
psyche. The adolescent experience goes through moments of uncertainty, sadness, fear
and this condition can determine the appearance of negative feelings towards oneself and
towards one’s perception as being responsible for having generated a non-perfect body.
Dissatisfaction can evolve in forms of discomfort: self-injurious behaviors and acting out,
drastic diets, depression, isolation and so on. This delicate phase can become even more so
when you have a chronic disease. The disease affects the body and is a source of physical
and mental suffering. It generates experiences and defensive mechanisms, and in some
cases, it becomes a constant in everyday life, causing changes in daily habits. The condition
of T1DM significantly affects and influences the life habits of the subject and, therefore,
everyone, but in particular, the adolescent may show a certain difficulty in emotional
adaptation to the disease, reacting in some ways: anger, denial of the disease, sense of
injustice, amplification of the negative aspects of the disease, identification with one’s own
disease, an association of diabetes with all difficult complex and negative experiences,
feeling of diversity.

The optimal control of diabetes at this stage of development represents a “problem” for
the adolescent himself, for his family and for the diabetes team taking care of him. Gender
differences can influence the doctor–patient relationship in the treatment path. It is therefore
necessary that the specialist doctor, in addition to being competent in his discipline, knows
the bases of the emotional-affective-relational development of the individual so that he
can understand the resonances in the therapeutic path. The scientific literature shows
that male adolescents are more prone to agitation and impulsiveness than females who
show greater criticality in the emotional dimension and body perception. The diabetic
adolescent can experience strong emotions as a function of the dilemma experienced within
himself, generated by the solicitations coming from the peer group, that sometimes push
in the opposite direction to the choices that in reality, he should make as more appropriate
for his health. In the diabetic adolescent, this conflict and the natural defiant behavior,
expression of the desire for perception and identification of the limit, could have a negative
impact on the correct execution of insulin therapy, for example being the cause of delay or
non-intake of the same. In girls, on the other hand, the obligatory attention to nutrition
could stimulate or amplify issues related to physical appearance and weight control, the
effects of which could negatively reflect on the remodeling of insulin therapy or could
create the basis for the development of an eating disorder. Sometimes there is a delay
in the age of menarche in girls, especially if the onset of diabetes occurred in the first
puberty, this could have psychological effects and consequences. At the conclusion of a
study [40], whose goal was to investigate age at menarche in young women withT1DM and
examine the effect of diabetes management (HbA1c level, number of blood glucose checks,
insulin therapy intensity, and insulin dose) on age at menarche, in those diagnosed before
menarche (about 300 very young T1DM girls) it emerged that the mean age at menarche is
greater than the mean age of the non-diabetic, although the distance in time is reduced as
better glycemic control is achieved. Ages at menarche and diagnosis were not associated.
For those diagnosed before menarche, age at menarche was delayed 1.3 months with each
1% increase in mean total HbA1c level in the 3 years before menarche.

8. Gender Dysphoria

Another important issue in adolescence is gender dysphoria (suffering that results
from the inconsistency between gender and gender identity). Adolescents with gender
dysphoria are described as the most psychologically and socially vulnerable population. It
is a condition that is associated with profound psychological suffering and the associated
psychopathologies seem to have their onset or strengthen at the same time as pubertal
development since at this moment there is a confrontation with a body that changes in an
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unwanted direction. In a very recent publication [41] the authors studied the prevalence
of gender dysphoria (GD) in youth given the fact that environmental triggers, such as
psychological minority stress experienced by youth with GD, may influence the man-
agement of T1DM (10 to 21 years) with important clinical implications. The objective of
this study was to determine the prevalence of concurrent diagnosis of T1DM and GD in
adolescents evaluated at a university-based children’s hospital. Data were collected for
749,284 individual patients during the review period (ten years follow-up). There were
2017 patients diagnosed with T1DM for a prevalence rate of 2.69 per 1000 and 315 patients
diagnosed with GD for a prevalence rate of 0.42 per 1000. Concurrent diagnosis of both
T1DM and GD was found in eight patients. The prevalence rate for T1DM in the non-GD
population is 2.68 (95% CI 2.57–2.80) per 1000 vs. 24.77 (95% CI: 12.60–48.10) per 1000 in
the GD population (p < 0.0001). The prevalence of T1DM in the population of adolescents
diagnosed with GD is 9.4-fold higher (95% CI: 4.7–19.1, p < 0.0001) than the prevalence rate
of T1DM alone in the overall adolescent patient group. Glycemic control initially improved
after the first GD clinic visit over a mean interval of 5 months but was not sustained.
There was no improvement in HbA1c in those that initiated puberty blocker therapy and
gender-affirming hormone therapy. Stress reduction due to initiation of gender-affirming
hormone therapy could lead to short-term improvement in diabetes control in adolescents
with T1DM and GD. Glycemic control in T1DM often worsens during adolescence due
to puberty-related insulin resistance and treatment adherence in T1DM often declines
during adolescence (decrease in parental oversight and an increase in the prevalence of
psychiatric comorbidities). For those adolescents with T1DM and GD who have established
a trusting relationship with their diabetes team it could be more comfortable discussing
gender identity and may be more likely to seek medical care related to gender identity.
Lack of such a relationship with health care providers can impede or delay the diagnosis
of GD. In a study [42] conducted at Oslo University Hospital in Norway, on a sample of
105 adolescents with T1DM, (12–20 years) of which 44 males and 61 females, 65.3% were
insulin pump users and 33.7% on multiple daily insulin injections therapy. Among this
population, significant gender differences were observed in disease perception, insulin
concern, and social and family coping strategies. The results of the study showed that
females had significantly higher negative perceptions of their T1DM than males on all of
the Brief Illness Perception Questionnaire (BIPQ) items (p < 0.05). Females instead scored
significantly higher than males on insulin concern (p < 0.001), indicating more negative
perceptions/more concerns about insulin. Males and females did not significantly differ
in their perceptions of insulin necessity. There were no statistically significant differences
in insulin beliefs between patients treated with insulin pumps versus the pen. Patients
using an insulin pen had however significantly more negative views on treatment control
than patients using pumps, respectively (p < 0.05). With regard to the subscales, females
scored significantly higher on being social and solving family problems (both p’s < 0.01),
indicating more positive coping among females than males for these subscales. There were
no statistically significant differences in coping strategies between patients treated with
insulin pumps versus a pen. In conclusion, the study highlights how the management of
psychological aspects can be a clinically important supplement to the treatment of T1DM
and that a tailored therapeutic approach for males and females can be justified.

9. Psychological Aspect of Technology in Diabetic Patients

Regarding the possible influence of technology in diabetes, we must consider that the
use of the insulin pump and/or sensor for continuous glucose monitoring could generate a
series of psychological-behavioral reactions related to the integration between it and the
body image and the experience of social acceptance of the individual. The impact that the
insulin pump has on body image is also affected by gender differences [43]:

- Adolescent females express this impact more and express their concern regarding
the integration of a mechanical device into their own body; their uncertainties are
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expressed in terms of perception of the insulin pump as an external or internal
presence in one’s body.

- Adolescents males have less concern and less hesitation with respect to social approval
in relation to the use of the insulin pump.

Age, male gender, and social deprivation are still associated with a lower rate of
insulin pump therapy initiation at least in adults with T1DM and it is well established
that an improved clinical outcome is associated with the early initiation of insulin pump
therapy in children with type 1 diabetes [44]. The psychological aspect of sex/gender
difference must be taken into account in order to optimize pump therapy and the other
technological devices such as continuous glucose monitoring in these patients. Since
the impact that “technology” has on body image is affected by gender differences, the
management of psychological aspects is a clinically important supplement to a tailored
therapeutic approach for males and females.

In light of the foregoing, the help and support provided to adolescents in this phase of
development and criticality can lead to a positive effect and the success of the treatment
process. At the same time, they influence the process of raising awareness of the state of
health. The relationship is an integral part of the treatment process and, above all, in the
case of chronic illness, it is much more of a powerful tool that facilitates the involvement of
the adolescent facilitating and strengthening the latter’s ability to draw on inner resources
to be able to creatively coexist with his pathology. In the relationship of care and help, one
must know how to accept, listen and put the other at ease, managing to keep the right
distance and, at the same time, showing empathy. It is necessary to assist and accompany
the adolescent in this phase of transition, to recognize and pay attention to his symptoms
as alarm bells and to help him towards empowerment.

10. Key Messages (M.A.Taras)

At the end of this manuscript we can say that the psychological aspects of chronic
diseases, such as diabetes, play an important role in the evolution of the disease and its
management, ultimately with repercussions on compliance to drug and lifestyle modifica-
tions. These aspects, which vary according to sex/gender and age, as well as the context in
which the patient lives, require psychologists trained in chronic diseases who should be
part of the diabetologist team.
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