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Abstract: in 2019, there were 207,383 registered patients with diabetes in Ukraine, of whom
58,954 had type 1 diabetes.The significance of this issue is directly linked to the strong association
between the diagnosis of type 1 diabetes and the development of post-traumatic stress disorder
(PTSD), the prevalence of which is rapidly increasing due to the full-scale war in Ukraine. According
to recent domestic studies, approximately 25% of Ukraine'’s population experiences PTSD, and nearly
half (57%) are at risk of developing it. The purpose of our study was to examine literature regarding
PTSD progression and its impact on children with type 1 diabetes. According to the findings, there
are two types of connection between diabetes and PTSD. The first type is based on the physiological
response to traumatic stressors, where prolonged exposure of trauma and stress can lead to chronic
diseases. The second type of connection indicates that PTSD may develop as a result of an established
diagnosis of type 1 diabetes and can by itself directly contribute to PTSD development and progression
in patients and their family members. More than 14% of children with type 1 diabetes have associated
psychological disorders, such as anxiety, eating disorders, emotional instability, comorbid depression,
attention and activity disorders.The practical work of pediatricians and endocrinologists requires a
comprehensive, multidisciplinary team approach in treatment of these patients, involving psychologists
and psychotherapists.

Keywords: Post-Traumatic Stress Disorder (PTSD); Type 1 Diabetes; Children; Adolescents;
Parents; dynamics.

Introduction an incidence rate estimated at 15 per 100,000
Type 1 Diabetes Mellitus is a metabolic  individuals per year [2].
disorder characterized by chronic hyperglycemia Post-Traumatic Stress Disorder (PTSD)

caused by dysfunction orcompleteinsufficiencyof is a group of persistent psychological and
insulin secretion and disruptions in carbohydrate,  physiological symptoms that may develop after
lipid, and protein metabolism [1]. Type 1 diabetes ~ experiencing a traumatic event. Risk factors
is one of the most common chronic diseases in  for PTSD include wars and armed conflicts,
infancy and the most frequent endocrinopathy  physical or sexual violence, being diagnosed
in childhood. The global prevalence of type  with a chronic or life-threatening illness, terrorist
1 diabetes is 5.9 per 10,000 individuals, with  attacks, and the death of loved ones. Symptoms
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of PTSD typically do not appear immediately but
develop after some time — usually within three to
six months.

Post-traumatic stress disorderis defined by four
characteristic symptoms, including: persistent
experience with intrusive memories, avoidance
of thoughts about the past, negative mood and
hyperarousal, causing clinically significant
distress and/or functional impairment [3].

Research on pediatric medical trauma has
primarily focused on life-threatening conditions
(e.g., cancer, severe burns) rather than chronic
illnesses such as diabetes. However, this topic
demands closer attention, especially given the
urgent current need arising from the rapid increase
in cases of both PTSD and type 1 diabetes among
children in Ukraine.

Aim

The aim of this study was to analyze the
existing literature and outline the key aspects
of the development and progression of PTSD in
children with type 1 diabetes.

Materials and methods

A review was conducted of scientific
publications indexed in international scien-
tometric databases.

Review and discussion

According to the Association of research
and development pharmaceutical producers
(APRaD) and the Kyiv School of Economics
(KSE) (2020), as of 2019, 207,383 patients with
diabetes mellitus were registered in Ukraine
(58,954 - type 1 diabetes mellitus) [1].

Stress is defined as a biological reaction
triggered by any internal or external trigger.
The ability to withstand stress responses is
considered an evolutionary advantage, essential
for survival, and represents an adaptive reaction.
The so-called «fight or flight» reaction is a
catabolic, anti-reproductive, anti-growth and
immunosuppressive complex of mechanisms, is
temporary and ensures survival [3].

Chronic stress can lead to detrimental
consequences, affecting a significant role in the
development of and acting as a provoking or
aggravating factor. In addition, changes in the
nature of the child’s behavioral reactions, which
are observed in stress disorders, for example, a
sedentary lifestyle and eating habits (increasing
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portion size, abuse of «fast» carbohydrates), can
result in weight gain and metabolic disorders.

The stress response system involves a complex
neuroendocrine structure, including the central
and peripheral nervous systems. Glucocorticoids
(GCs) and catecholamines, which are the final
mediators of the hypothalamic-pituitary-adrenal
(HPA) axis and the sympathetic nervous system,
respectively, serve as primary hormonal effectors
of the stress system. During chronic stimulation,
stress hormones can negatively affect glucose
homeostasis. Inacute stress, glucose concentration
and insulin secretion increase, facilitating glucose
utilization and maintaining normoglycemia.
When the stressor is chronic, the process becomes
allostatic («stability through change»). The term
«glucose allostasis» was first introduced in 2003,
referring to situations where, under chronic
stress (e.g., insulin resistance), glucose levels fail
to return to baseline, continually signaling the
B-cells about the need for insulin [4].

Type 1 diabetes (T1D)is achronic autoimmune
disorder characterized by the destruction of
pancreatic -cells, leading to hyperglycemia and a
lifelong insulin-dependent state. Various factors,
such as infections, diet, vitamin D deficiency, and
gut microbiota, are considered environmental
stressors that may trigger T1D in genetically
predisposed individuals. Psychological stress
has also been proposed as a possible trigger for
T1D. The mechanism of stress-related onset of
T1D involves elevated serum concentrations
of glucocorticoids and catecholamines, which
increase insulin demand and initiate insulin
resistance. This theory is known as the «B-cell
stress hypothesis». Additionally, autoimmune
disorders, including T1D, are associated with
increased production of pro-inflammatory
cytokines, such as IL-1B [3-4]. A summarized
schematic of the pathophysiological mechanisms
of glucose metabolism disorders under stress
conditions is provided in Figure 1.

Number of studies based predominantly
on data obtained from patients who underwent
standardized screening questionnaires during
clinic visits showed main trends in PTSD
among children and adolescens with T1D. The
experience of psychological trauma, including
PTSD, has been less studied among children and
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Figure 1. A summarized schematic representation of the pathophysiology of glucose metabolism
disturbances under stress conditions

adolescents with type 1 diabetes. It is known that
61.8% of adolescents have experienced or are
experiencing a potentially traumatic experience,
with 8-10% developing post-traumatic stress
disorder (PTSD). The statistical prevalence of
PTSD in the general population in peacetime is
relatively small and is 6-8% [5]. However, as a
result of the full-scale war in Ukraine, the problem
of PTSD is rapidly progressing. According to
recent domestic studies, the prevalence of PTSD
in Ukraine is about 25%, with almost half of the
population (57%) at risk of its development. Type
1 diabetes is the most common form of diabetes
in young people and one of the most common
chronic diseases in children, adolescents and
young people [6].

The relevance of this issue is also related to
the direct close connection between a T1D and the
development of PTSD. More than 14% of people
with T1D experience co-occurring psychological
disorders such as anxiety, eating disorders,
emotional instability, comorbid depression, and

attention deficit hyperactivity disorder (ADHD).
This suggests that many children and adolescents
with T1D exhibit symptoms directly related to
the onset of PTSD (Figure 2) [5].

Two types of relationships between diabetes
and PTSD are worth considering. The first type

45 A1 ,n
Psychological disorders in patients with type 1 o
40 diabetes and comorbid PTSD compared to patients
35 without comorbid PTSD
30
25 = T1D without PTSD
= T1D with PTSD
25
20
13,41
15
10
> 1,04
0
Anxiety Eating  Emotional Attention Depression
disorders  disorders deficit

Figure 2. Spectrum of psychological disorders
in children with type 1 diabetes(T1D)
and comorbid PTSD compared to patients without
comorbid PTSD [5].
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of relationship is due to the fact that the response
to traumatic stressors has a physiological basis,
which can subsequently lead to the occurrence of
chronic diseases in a person. Long-term exposure
to traumatic, stressful events (for example, child
abuse) can serve as a trigger and lead to an
increase in chronic diseases in society.

On the other hand, PTSD can develop as a
result of an already established diagnosis of
type 1 diabetes. Given that type 1 diabetes is a
chronic disease, it can be a direct cause of the
development of PTSD, both for patients and for
their family members.

Studies of pediatric patients and/or their
parents consistently show a direct sequence
between the appearance of PTSD symptoms
in patients with recently diagnosed chronic
diseases [7]. This relationship is due to a number
of life changes in the life of the child and the
family as a whole. As children and adolescents
are forced to adhere to a regimen and make major
lifestyle changes: insulin injections, physical
activity, and a healthy diet, in order to avoid
episodes of extremely high or low glycosylated
hemoglobin (HbA1c), both of which can be life-
threatening [8].

Type 1 diabetes(T1D) and PTSD may have a
reciprocal effect. The association of PTSD with
a medical diagnosis of T1D may be perceived
as a traumatic event and thus negatively affect
medication intake and treatment regimen.
Treatment of type 1 diabetes may indicate
a reversal of the recall, which in turn may
increase the avoidance behaviors characteristic
of PTSD [5]. In patients with T1D, the trauma
may be related to the diagnosis itself, such as
hospitalization or glycemic values. Among those
newly diagnosed with T1D, PTSD or acute
stress symptoms related to the diagnosis have
been reported. However, a significantly higher
proportion of children, up to 30%, may have
subclinical PTSD symptoms related to medical
stressors during their illness.

Children with PTSD may have metabolic
and neuroendocrine dysfunction that is not seen
in individuals without PTSD. Several studies
have shown that children with type 1 diabetes
may have poor glycemic control associated with
diabetes self-management, which includes blood
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glucose monitoring, insulin administration,
and diet adherence [2-4]. A large registry of
13,316 children and adolescents with type
1 diabetes showed that only one-third of
participants achieved glycemic targets, with
even lower rates of glycemic target achievement
among adolescents (43% vs. 21% for patients
aged 6-12 and 13-19 years). Moreover, poor
glycemic control in pediatric patients with T1D
and PTSD increases the risk of acute metabolic
complications such as diabetic ketoacidosis,
hypoglycemic coma and hospital stay duration
(Figure 3) [5].

T1D-related consequences

M T1D without PTSD

15,89 TID with PTSD
11,86
8,24 8,71
0,01 01 0,02 0,05
HbAlc, [%]  Hospital stay Diabetic Hypoglycemic
in days ketoacidosis coma

Figure 3. Diabetes-related consequences in patients
with type 1 diabetes and comorbid PTSD compared
to patients without comorbid PTSD [5]

Additionally, adolescents and young adults
with type 1 diabetes and PTSD have been found
to have higher BMIs and longer hospital stays
compared to children and adolescents without
PTSD [5].

It is also worth noting that the development
of an acute or chronic illness of any etiology
in children often triggers anxiety episodes
and symptoms of post-traumatic stress in
parents [8-9]. Studies of children and adolescents
have shown that a diagnosis of diabetes in a child
i1s associated with an increased prevalence of
PTSD in parents. Ongoing treatment of type 1
diabetes can be extremely challenging for parents,
as it requires family support for both physical and
psychological care of the child. The literature
suggests that parental responses to stress, anxiety,
and depression are common after their children
are diagnosed with diabetes, especially regarding
thoughts of potential acute complications [8,10].
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Parental stress and PTSD may also negatively
impact child health. Managing parental stress
symptoms may lead to improved behavioral
and metabolic outcomes in children. Children
of parents with PTSD had lower adherence
to treatment than children of parents without
PTSD [9].

Parents play an important role not only in
the psychological impact on the child, but also
in the management of treatment and monitoring
aimed at maintaining balanced glycemic levels.
The American Diabetes Association (ADA)
suggests adopting a family-centered approach
so that parental stress can be overcome by
increasing  parental  self-efficacy, which
represents the confidence associated with a
sense of competence in performing a specific
task for the child [10-11]. Parental stress has
been defined as the perception by parents of
an imbalance between the highly increased
requests of parenting and available sources.
Obviously, parents have to adapt their own
life in order to manage their children’s chronic
disease. Therefore, they may experience
different psychological symptoms, i.e. anxiety,
stress and/or depression related to paediatric
TID. As a result the latter will influence the
glycemic control of their children’s diabetes.
Studies on self-efficacy have suggested that it is
an important construct for disease management
within the health care setting in hospitals.
Parental self-efficacy allows them to control the
stressors and challenges related to T1D.
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Different approaches may increase parental
self-efficacy. 1i.e. family-focused interviews,
consulting parents by psychologists during
hospital stay and after the hospital discharge,
telemedicine. Thus, parental self-efficacy has
a positive impact on both parents and their
children by allowing them to overcome stressors
and problems associated with the diagnosis, thus
contributing to better monitoring and treatment
of children with type 1 diabetes [10-14]. The
clinical and pathogenetic axis of development
and formation of PTSD in children with type 1
diabetes is presented in Fig. 4.

Therefore, the literature analysis suggests that
PTSD and Type 1 Diabetes (T1D) in children
have a reciprocal, dual impact. This is related to
the psychotraumatic effect of the T1D diagnosis
itself, as well as the interdependent consequences
it has on the course and compensation of
T1D. Additionally, the impact extends to
the involvement of family members in the
psychotraumatic triangle, affecting not only the
child but also family members.

Conclusions

Symptoms of PTSD are common in children
with Type 1 Diabetes (T1D). PTSD triggered by
T1D can negatively affect glycemic control and
result in more frequent diabetic ketoacidosis
episodes. It may also impair the patient’s ability
to engage in healthy self-care behaviors.

Two types of connection between diabetes and
PTSD established, — the first type is based on the
physiological response to traumatic stressors, the

Figure. 4. Clinical-pathogenetic axis of development and formation of PTSD in children with type I diabetes
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HyaabHicTb po3BuTKY Ta npossiB IITCP y nireit
3 yKpoBUM Aiadetom I Tumy mix yac BiliHU B YKpaiHi

IBaciok Onexcanapa, bypiaka €srenisi, MiTiopsieBa-KopHniiiko Inra

Kadenpa neniarpii Ne 4, Hamionansauit Mmenuunuii yaiepeureT imeHi O.0. boromonpiis,
Kwuis, Ykpaina
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Anomauia: Cmanomna 2019 pik 6 Yxpaini sapeccmpogano 207383 nayicnmu 3 yykpogum diabemom
3 axkux 58954 — yykposuii diabem [-co muny. Baoxciusicme npobremu nog’szana 3 6e3nocepeorbo
MICHUM 36 I3KOM MIdC 0iacHO30M YYKposutli oiabem I muny ma 6uUHUKHEHHAM NOCMMPAGMAMULHO20
cmpecosoeo poznady (IITCP), nowupericmob AK020 CMPIMKO 3pOCMAE 8 pe3yTbmami HOBHOMACUMAOHOT
itiHu 8 Ykpaini. Bionogiono 0o cyuachux eimuusHAHUX 00CaiodiceHb, po3nosciooxcenicmos [ITCP 6
Vkpaini cmanosumo oauzvrko 25% , npuuomy maiisce nonosuna Hacenenns (357%) nepedysae 6 30Hi
PU3BUKY 1i020 po3sumky. Memow Hawiozo docniodceHHs OVI0 euguumu Oaui 1imepamypu Cmoco8HO
ocoonueocmetl nepebdicy INTCP ma tioeo éniué na oimetl 3 yykposum diabemom I muny. Bionogiono
00 pe3ynbmamie, 8apmo po3ensioamu 08a MUnu 83a€mMo38 'sa3Ky mixc yykposum oiabemom i ITTCP.
Tepwuii mun 36’s13Kky 00yMOGIeHUll MUM, WO PeaKyis Ha MpaMamuyHi cmpecopu, Mae Qizionoiuny
OCHO8Y [ 8 NOOANLUIOMY, BHACTIOOK MPUBATIO20 GNIUSY MPABMAMUYHUX, CMPEco8ux Nnooii, Modice
npuseecmu 00 6UHUKHEHHS XPOHIUHUX 3aX80PI06AHb. [py2uti mun 63a€mo38 13Ky NOAA€E 6 MOMY, WO
LITCP mooice po3sunymucs 6 pe3yibmami 6dce 8CMAH081eH020 0iacHo3y YyKposuil diabem I muny,
wo € b6e3nocepednbor0 NpUYUHOI BuHUKHenHs ma npozpecyeanns IITCP, ax 0 nayicumie max 0.isl
unenig ixuix cimeti. Ilonao 14% odimeu 3 yykposum diabemom 1 muny marome Cynymmi NCUXONOSTYHI
po3naou, maxi aK mpueoad, po3iaou Xapioeoi NOBeOiHKU, eMOYiliHa HecmabiibHiCmb, KOMOPOIOHA
Oenpecis, po3nad yeasu ma axkmusHocmi. Ilpakmuyna poboma nediampié ma eHOOKPUHONO2I8
BUMA2AE KOMNIEKCHO20 KOMAHOHO20 MYIbMUOUCYUNTIHAPHO20 NIOX00Y 8 mepanii maxkux nayicHmie
ma 3any4eHHAM NCUXON02i8 ma NCUXomepanesmis.

Kuarwuosi cioBa: nocrrpaBmarnynuii crpecoBuii posnaa (IITCP), nykposwuii giaber I Tumy, aitu,
I IJIITKH, THHAMiKa, 0aThbKH.
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