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Abstract

Review Article

The current study conducted an in-depth analysis of the most recent findings to be published in the peer-reviewed
scientific literature on the topic of the effects that having type 1 diabetes mellitus (TLDM) has on the hearts of young
people. The authors conducted an in-depth analysis of the most recent articles that were released to the public. The
findings of this study indicate that children who have type 1 diabetes are at a greater risk of developing cardiovascular
events than children who do not have type 1 diabetes. It has been postulated that diabetic children have insulin
resistance as well as an impaired lipid profile. This is a factor that raises the risk of cardiovascular events happening to
the patient. Screening for cardiovascular changes is something that needs to be done for children who have type 1

diabetes as a part of the overall management of their diabetes.
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1. INTRODUCTION

In the current study, the effects of diabetes
type 1 on the cardiovascular problems that develop in
diabetic children and adolescents were investigated.
This article offers a concise overview of type 1
diabetes, cardiovascular events, and the links between
these conditions.

2. An overview of type 1 diabetes

Type 1 diabetes was once called insulin-
dependent diabetes (Khatib and Al’ash, 2021). Young-
onset diabetes is characterized by a fundamental insulin
shortage that requires daily insulin (Day, 2012). Type 1
diabetes requires insulin. Type 1 diabetes causes high
blood sugar, gradual functional loss, and organ and
tissue degradation. Type 1 diabetics lack insulin
because their pancreatic islet cells are defective (Khatib
and Al’ash, 2021). High blood glucose causes oxidative
damage. Free radicals damage DNA, lipids, and
proteins, causing stress. High hyperglycemia causes
oxidative stress. In unhealthy persons, this can cause
rapid hyperglycemia, non-enzymatic glycosylation, or
protein and tissue damage (Khatib and Al’ash, 2021).
Not in healthy persons. Type 1 diabetes involves
increased urination, unsatisfied hunger and thirst, visual
problems, intense tiredness, and weight loss
(Chukwuma, 2018). Several epidemiological studies
have verified the hallmarks of the disease, which

include clinical disease in infancy and adolescence, and
occasionally difficulty identifying type 1 diabetes from
certain kinds of type 2 diabetes (T2DM) or autoimmune
diabetes mellitus in adults (WHO, 2021). This is despite
the fact that type 1 diabetes can affect persons of any
age. In developed countries, most type 1 diabetics die
quickly (Diaz-Valencia et al., 2015), either because
they aren't well monitored or because they elude
healthcare workers. Type 1 diabetes is a chronic, severe
disease that affects children worldwide. In developed
locations, children with type 1 diabetes have an eight-
to tenfold higher chance of death than in less developed
regions. According to what was apparently determined
and reported, the internal gradient in TIDM incidence
was reduced by 60% during epidemic periods.
Epidemics also occurred. It's vital for the international
exploration and characterization of type 1 diabetes, as
well as morbidity, mortality, and healthcare. Diabetes
economics, promotion, and the local and worldwide
construction of training programs in diabetes
epidemiology for prevention are also significant (WHO,
1990; Chukwuma, 1993; Day, 2012). The pathogenesis
of type 1 diabetes in children is not well understood
(Chukwuma, 1995). Type 1 diabetes in children has
reached epidemic proportions worldwide, and this trend
is anticipated to continue throughout the 21st century.
Continuous evolution decreased the progression of type
1 diabetes-causing diseases. Understanding what causes
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type 1 diabetes can help with treatment. In animal
models, 1,3,4-thiadiazine-derived compounds reduced
blood glucose, HbAlc, and insulin. These chemicals
helped achieve the goal of eradicating diabetes-related
problems. Type 1 diabetes may be categorized as a non-
communicable illness in the future due to extensive
study. It was designed as a model in the transition of the
current global road regarding health and healthcare due
to Europe and North America's rising illness load. With
current information and understanding, it's impossible
to stop. It's also impossible to describe and clarify the
disease's burden, trends, prevalence rates, and
implications in many nations (Day, 2012). Type 1
diabetes, caused by defective pancreatic beta cells,
impairs autoimmune metabolism. Type 1 diabetes
causes this. Insulin insufficiency and excessive blood
glucose levels cause this problem. Environmental
factors can hasten autoimmune disease signs in
genetically predisposed children and adolescents. Type
1 diabetes has higher morbidity and mortality rates than
type 2 but being less common. Studies show that type 1
diabetes is common (Gale, 2002). Despite being more
common in children, 25% of type 1 diabetics are adults.
Clinical features of type 1 diabetes include classic new
onset, hyperglycemia in the absence of acidosis, a
common symptom in childhood, diabetic ketoacidosis,
and silent or asymptomatic detection, which occurs
when some children are diagnosed with type 1 diabetes
before the onset of clinical symptoms (Patterson et al.,
2001). Diabetic ketoacidosis develops when glucose
levels rise too high. Most type 1 diabetics have these
symptoms (Khatib and Al’ash, 2021).

3. Epidemiology of diabetes

Type 1 (T1D) and type 2 (T2D) diabetes are
spreading at an alarming rate worldwide, making public
health a critical concern (Saeedi et al., 2019; Williams
et al., 2020). Even among children and adolescents,
type 1 and type 2 diabetes are developing rapidly.
International Diabetes Federation estimates 128,900
new cases of type 1 diabetes in children and teens each
year. More than 1,100,000 children and teens
worldwide have type 1 diabetes. Researchers didn't
question the notion that type 2 diabetes only affects
adults until the early 1990s. The number of nations
where youth are impacted by the sickness is rising
alarmingly (Saeedi et al., 2019). These more prevalent
dispositions can be attributed to a western-style
lifestyle. Lack of physical exercise, increased calorie
consumption, and reduced energy expenditure
contribute to overweight and obesity in children
(Lobstein et al., 2016). These difficulties affect
practically all type 2 diabetic children and are
particularly common in the juvenile population, where
type 1 diabetes prevalence can approach 34% (Maffeis
et al., 2018; Jones et al., 2019).

A total of 708 young people without diabetes
tested positive for one of the circulating diabetes
autoantibodies. According to the study (Ferrara-Cook et

al., 2020), children with a high BMI and negative HLA
haplotypes had a higher incidence of type 1 diabetes
and numerous autoantibodies (BMI). Under-40 type 2
diabetics had impaired insulin secretion and detectable
autoantibodies (Klingensmith et al., 2010). Children
and adolescents with type 2 diabetes have a faster loss
in beta-cell function than adults (Steinarsson et al.,
2018).

4. Diabetes as a risk factor for developing
cardiovascular events in children

Childhood and adolescence are important
years for developing cardiovascular (CV) risk factors
(Tanrikulu et al., 2017). The majority of diabetic
children and adolescents already have cardiovascular
risk factors when they are diagnosed (Jones et al.,
2019). This shows that these factors are more common
than expected among diabetes children and teens.
According to this information, these risk factors may be
present sooner than when diagnosed. Diabetes mellitus
doubles the risk of cardiovascular disease, promotes
early death from cardiovascular disease, and quadruples
the mortality rate in young people (Svane et al., 2019).
Obesity increases both specific and total mortality
(Lindberg et al., 2020). Previous study on type 1 and
type 2 diabetes has shown an increased risk for
ischemic heart disease, macrovascular illnesses, and
death, especially in type 2 diabetics aged 15 to 30
(Constantino et al., 2013). Longitudinal research of
6.840 people with type 1 diabetes and 1.518 people
with type 2 diabetes found that 15- to 19-year-olds with
type 2 diabetes had a higher risk of death (Reynolds et
al., 2018). In type 1 diabetics, cardiovascular events and
mortality have a negative connection with age of onset,
suggesting the risk is higher the younger diabetes is
detected (Rawshani et al., 2018). Cardiovascular events
and mortality are negatively correlated with diabetes
beginning age. The prevalence of two or more
cardiovascular disease risk factors is larger in younger
people with type 2 diabetes (92%) than with type 1
(14%), and it increases by 1.4% annually in type 2
patients, but not in type 1 patients (Kim et al., 2019).
Younger people with type 2 diabetes are more likely to
have cardiovascular disease risk factors (92% vs. 14%).
This contradicts the finding that type 1 diabetes risk
factors don't change over time. 72% of 272 young T2D
patients acquired diabetes, compared to 32% of 1746
young T1D patients (Dabelea et al., 2017).

There are a variety of cardiovascular risk
factors, some of which have been known for a long time
and others of which we only recently learned, that can
be targeted in juvenile diabetes patients (Pastore et al.,
2020). First-symptom age and length of illness are
unchangeable (Miller et al., 2019). In a large
longitudinal study of 27.195 patients with type 1
diabetes and 135.178 controls, the age of initial
diagnosis was inversely related to cardiovascular
disease and overall mortality. It was confirmed. Women
diagnosed before age 10 had a life expectancy 18 years
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less than men (Rawshani et al., 2018). Younger type 2
diabetics are more likely to have micro- and macro-
vascular complications (Dabelea et al., 2017). Younger
patients with type 2 diabetes have a higher risk of
cardiovascular disease. The length of the condition
correlates with the prevalence of cardiovascular risk
factors and the number of deaths from cardiovascular
disease, myocardial infarction, revascularization,
angina, and stroke (Kim et al., 2019). Recent research
indicated similar CV risk rates in males and females
(Peters et al., 2014). In the adult population, females
have a reduced CV risk in pre-menopause. In contrast,
adult females had a decreased CV risk post-menopause.
In contrast to what has been reported for adult women,
post-menopausal women had a lower risk of
cardiovascular disease. Metabolism modulation is a
modifiable risk factor for cardiovascular disease [30],
and anthropometric parameters correlate with it.
Children and adolescents with diabetes have high BMIs
and waist circumferences, and high HbAlc levels are
linked to macrovascular problems (Miller et al., 2019).
Higher glucose variability, the quantity and amplitude
of blood glucose variations, may be a cardiovascular
disease risk factor (Lu et al., 2020). Glucose variability
is more important than mean glycemia or HbAlc.
Continuous subcutaneous insulin infusion and real-time
continuous glucose monitoring can improve endothelial
function in young type 1 diabetics (Jamiolkowska et al.,
2016). Type 1 and type 2 diabetics both have insulin
resistance. Pathophysiology of insulin resistance in
juvenile type 1 diabetics differs from type 2 (Nadeau et
al., 2010). Insulin-resistant type 1 diabetics have an
increased cardiovascular risk (Khawandanah et al.,
2019). Insulin resistance and type 1 diabetes can
coexist, resulting in hybrid or double diabetes. Diabetes
problems must be managed when they arise. Children
with type 1 diabetes who had high systolic blood
pressure also had thicker carotid intima-media (Schwab
et al., 2010) demonstrates the importance of monitoring
blood pressure. This finding implies a link between the
two events. In young people with type 2 diabetes,
microalbuminuria, another modifiable risk factor,
increases proportionally with disease duration (Group et
al., 2013). In young people with type 1 diabetes, this
largely coincides with increasing arterial stiffness (Shah
et al., 2015). A larger atherogenic lipid profile in
diabetic children is linked to glycated hemoglobin,
fasting glucose, age, disease duration, and insulin
resistance (Flokas et al., 2020).

Miculis et al., (2012) conducted a study to
determine if cardiorespiratory fitness (CRF) is linked to
type 1 diabetic children's cardiovascular risk factors.
Fifty diabetic children and adolescents ages 9 to 17 with
4.6 years of diabetes therapy participated in the study.
Analyzed data included anthropometric, sexual
maturation, and blood pressure. A 20-meter shuttle run
was used to determine CRF level. Laboratory findings
revealed glycated hemoglobin and fasting lipid levels.
The statistical investigations used a 0.05 significance

criterion, Pearson partial correlation, the t test, and one-
way ANOVA. After accounting for body adiposity and
sexual maturity, inverse relationships were found
between CRF and TC, TG, TC/HDL-C, TG/HDL-C,
non-HDL-C, and SBP. CRF and TC, TG, TC/HDL-C,
and TG/HDL-C correlated. CRF and non-HDL-C
cholesterol have similar connections. Gender correlated
with weight Z score, BMI Z score, skinfold thickness,
body fat percentage, and diastolic blood pressure. Boys'
CRF was higher than girls. Both CRF and TC revealed
substantial differences based on sexual maturity level.
In children and adolescents with poorly treated Type 1
Diabetes (T1DM), CRF was inversely related to most
lipid profile components and SBP. This connection
existed despite increased body fat (Miculis et al., 2012).

People who suffer from diabetes mellitus type
1 have an increased risk of developing cardiovascular
disease (CVD), which is the leading cause of death as
well as the leading cause of morbidity (Laing et al.,
2003). Individuals who do not have the condition are at
a lower risk of developing cardiovascular issues, while
those who do have the condition develop them at a
younger age and experience them more frequently
(Fornari et al., 2020). According to the findings of a
large longitudinal study that was conducted in 2003
(Laing et al., 2003), patients who were diagnosed with
type 1 diabetes had mortality rates that were higher than
those for the general population across all age
categories. This was the case regardless of the patient's
age. Patients diagnosed with type 1 diabetes who
experienced the onset of their condition before the age
of 10 have a thirtyfold increased risk of developing
coronary heart disease and acute myocardial infarction
in their early adult years (Rawshani et al., 2018). This
risk is due to the fact that patients with type 1 diabetes
are more likely to have a higher cholesterol level. Up to
the time when menopause begins, the overall incidence
of cardiovascular events is lower in females than it is in
males in the general population (Millstein et al., 2018).
On the other hand, among the population of persons
who have diabetes type 1, it seems that the risk of
cardiovascular disease is higher in females who have
diabetes, particularly at younger ages (Millstein et al.,
2018). However, the risk of cardiovascular disease is
increased by a factor of two for men who have diabetes
when compared with men who do not have diabetes
(Sanjeevi et al., 2018). The risk of cardiovascular
disease is increased by a factor of four for women who
have diabetes when compared with women who do not
have diabetes. There was a reduction in life expectancy
of 17.7 years for women and 14.2 years for men when
type 1 diabetes was diagnosed before the age of 10 in
large cohort studies (Rawshani et al., 2018). These
investigations also indicated that the standardized
mortality ratio was higher for women than it was for
males across all age ranges (Laing et al., 2003). It is
possible that differences in long-term exposure to
cardiovascular risk factors (CVRFs) between boys and
girls beginning at a young age are the root cause of the
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disparity in the risk of cardiovascular disease that exists
between the sexes in the population of people with type
1 diabetes (Laing et al., 2003). The prevalence of
diabetes-related microvascular problems is shown to be
higher in adolescent girls than it is in teenage boys
(Benitez-Aguirre et al., 2014). In addition, young
women with type 1 diabetes who are between the ages
of 20 and 29 have a mortality risk from ischemic heart
disease that is 45 times higher than the mortality risk for
women of the same age who do not have diabetes
(Laing et al., 2003). It has been shown that diabetic
females have less control over their blood sugar levels
and have higher levels of glycated hemoglobin (HbA1c)
than diabetes boys (Gerstl et al., 2008). No research
has, as far as we are aware, been conducted to evaluate
whether or not there are gender-related differences in
the atherogenic dietary habits that could influence the
risk of cardiovascular disease in children and
adolescents who have type 1 diabetes. Higher levels of
LDL-cholesterol (LDL-c), which is a significant
indicator of the risk of cardiovascular disease, have
been linked to a high-fat diet, particularly one that is
abundant in saturated fatty acids (Toeller et al., 1999).
This association has been made in connection with a
high-fat diet that is particularly high in saturated fatty
acids. There is evidence that children and adolescents
who have type 1 diabetes consume a diet that is higher
in fat and lower in fiber than what is advised (Powers et
al., 2018). This evidence is consistent. In addition, there
is consistent data that demonstrates that engaging in this
practice results in poor glycemic control and an
increased risk of death from cardiovascular events over
the long run (Maffeis et al., 2020). It is generally agreed
upon that diet is the CVRF that can be modified with
the least amount of effort required. Therefore, it follows
that it is essential to adhere to the dietary
recommendations issued by the American Diabetes
Association (ADA) and the International Society of
Paediatric and Adolescents Diabetes (ISPAD),
beginning with the beginning of one's diagnosis of
diabetes and continuing throughout one's entire life, in
order to lower one's risk of developing cardiovascular
disease (Maahs et al., 2018).

5. CONCLUSIONS

There is a correlation between type 1 diabetes
and the occurrence of cardiovascular events in children.
There is a possibility that this condition was brought on
by the development of insulin resistance as well as an
impaired lipid profile that involved rising levels of
cholesterol. Because of this, there is an increased risk of
developing coronary diseases. The production of
autoantibodies has also been linked to Type 1 Diabetes
as well as atherosclerosis. We recommend that
additional studies be carried out with the primary focus
being placed on cardiovascular events in diabetic
children and that screenings for cardiovascular issues be
carried out on children as early as is practically
possible.
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