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ABSTRACT

Although Type 2 diabetes mellitus (T2DM) is typically a 
disease seen in individuals over the age of 40, in today's 
world, it is frequently observed in younger individuals due 
to improper nutrition leading to obesity, lack of physical 
activity, and genetic predisposition. As a result of the 
examined articles, it has been found that children from 
families with a higher socioeconomic level have a lower 
incidence of T2DM. It is concluded that to prevent the 
progression of T2DM, increased physical activity in daily life 
and the intake of nutrients that assist in regulating glucose 
metabolism should be sufficient. The purpose of this review 
is to examine the impact of socioeconomic factors on 
T2DM, a non-communicable chronic disease. Additionally, 
the influence of these factors on a pregnant individual 
diagnosed with the disease and on the offspring to be born 
has also been investigated.
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Type 2 diabetes mellitus (T2DM), typically observed 
in individuals aged 40 and above, is increasingly 
prevalent in younger people in today’s world due 
to poor dietary habits, rising obesity resulting from 
physical inactivity, and genetic predisposition. The 
regulation of blood sugar in the body is achieved 
through the complex interaction of numerous 
chemical substances and hormones.[1,2] 

One of the most crucial hormones involved in 
regulating sugar metabolism is insulin, secreted by 
the beta cells of the pancreas. Diabetes mellitus is 
a common term used to describe several diseases 
resulting from either insufficient insulin secretion, 
impairment in insulin action, or a defect in the insulin 
response, leading to elevated blood sugar levels. 
Type 2 diabetes mellitus is generally a hereditary 
condition.[1]        

Type 2 diabetes mellitus can arise from errors in 
maternally inherited mitochondrial deoxyribonucleic 
acid (DNA). However, mitochondrial mutations 
cannot fully explain the impact on the transmission of 
T2DM. In addition to genetic factors, environmental 
influences also play a role in the onset of T2DM. 
In an experiment conducted in China, consecutive 
generations exposed to famine were examined. 

The study revealed an increase in hyperglycemia 
among those exposed to prenatal famine. The rise 
in hyperglycemia supports the idea that the increase 
in T2DM in these consecutive generations may be 
influenced by both genetics and nutrition.[2]     

Mitochondria, the organelle responsible for 
transmitting T2DM from mother to baby, possesses 
its own DNA that is independent of the nucleus and 
has a self-replicating system. Mitochondrial DNA 
has a shorter base sequence than nuclear DNA, 
making it prone to rapid mutations. As an organelle 
transmitted from the mother, all mutations present in 
the maternal lineage accumulate and are transferred 
to the baby. Due to these mutations or DNA coding 
errors, mitochondrial dysfunction occurs, leading 
to evidence supporting its role in T2DM and insulin 
resistance. Additionally, inadequate and unhealthy 
nutrition in early life can alter mitochondria, causing 
dysfunction, and is hypothesized to contribute to the 
development of T2DM in adulthood.[1,2]
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Some individuals with T2DM are observed to 
have defects in mitochondrial DNA, such as point 
mutations.[3] These identified mutations adversely 
affect the insulin secretion system by impacting 
the pancreatic beta (β) cells.[4] As a consequence of 
the disrupted system, diabetes mellitus and insulin 
resistance ensue.            

According to another finding, mitochondrial 
mutations have been suggested as a potential 
cause of T2DM. Subsequently, a reverse correlation 
with components of metabolic syndrome has been 
observed in mitochondrial DNA.[5] The abnormalities 
in DNA have strengthened the evidence that they 
may be related to insulin resistance. The density of 
this mitochondrial DNA supports the possibility of 
insulin sensitivity in the children of diabetic patients.[6] 

In an experiment conducted in China, consecutive 
generations exposed to famine were examined. 
The study revealed an increase in hyperglycemia 
among those exposed to prenatal famine. The rise 
in hyperglycemia suggests that the increase in T2DM 
in these consecutive generations may be attributed 
to both genetic inheritance and nutritional factors.[7]

DIABETES IN PREGNANCY
The risks of planned pregnancy in women with 

T2DM are higher compared to healthy individuals. 
Type 2 diabetes mellitus increases the risks of 
maternal mortality, ischemic stroke, and heart attack. 
The effects of hyperglycemia can be exacerbated by 
factors such as obesity, smoking, and inadequate 
nutrition. In individuals with poorer glucose control, 
the risk of stillbirth may be higher. In addition to the 
increased risk of stillbirth in women with T2DM, early 
delivery and birth trauma are 30-60% more likely 
compared to healthy women. Moreover, babies of 
diabetic mothers may experience conditions such as 
respiratory distress, hypoglycemia, and hypocalcemia 
more frequently than babies of healthy mothers. The 
advanced maternal age in diabetic mothers can also 
contribute to adverse outcomes.[8]

Poor Nutrition and Fetal Development

Type 2 diabetes mellitus is a chronic disease that 
commonly emerges after the age of 40. One of its 
fundamental causes is the inadequate or imbalanced 
nutrition of the mother. Inadequate or imbalanced 
nutrition can lead to intrauterine growth restriction, 
which may disrupt fetal growth. Intrauterine growth 
restriction can affect the development of adipose 
tissue and β cells in the pancreas. As a consequence, 
insulin secretion may decrease, and the capacity 

for fat storage may increase. These alterations in 
secretion and capacity can ultimately lead to the 
development of obesity and T2DM.[9]      

In addition to genetic factors, improper nutrition 
is a significant contributor to the occurrence of 
T2DM. While incorrect and inadequate nutrition can 
impact adult life, research has also provided evidence 
that nutritional inadequacy during the fetal period 
may contribute to the development of T2DM. One 
example demonstrating the potential contribution 
of non-genetic factors to the development of the 
disease is evident in studies conducted among core 
families of the Pima Indians.[10] In this research, it 
was found that siblings born after the mother was 
diagnosed with diabetes had a 3.7 times higher 
risk of developing diabetes, despite having similar 
living conditions to siblings born before the diabetes 
diagnosis. Numerous examples like this have 
demonstrated that adverse conditions experienced 
in the early stages of life increase the risk of T2DM.[11]   

Adverse conditions encountered during the 
fetal period can lead to structural and functional 
abnormalities in the development of the fetus.[12] 
This perspective has given rise to the emergence of 
the ‘predictive adaptive response’ hypothesis, which 
involves the organism’s ability to maximize adaptation 
to the environment.[13] However, it has also been 
suggested that individuals who can easily access food 
as a result of such adaptations may be predisposed to 
the development of T2DM. These ideas form the basis 
of the thrifty phenotype hypothesis.[14] According 
to this hypothesis, conditions such as inadequate 
nutrition and stress explain the development of 
adaptations that maximize nutrient storage to the 
highest level.[15,16]

Another study related to inadequate nutrition is 
the examination of the Dutch famine (1944-1945). In a 
study conducted by Lumey et al.[17], a food restriction 
of 900 calories per day was implemented during 
pregnancy for 3307 individuals born between 1945 
and 1946. As a result, there was an observed higher 
likelihood of becoming a T2DM patient in adult 
offspring at the age of 59.[16,18]

TYPE 2 DIABETES IN CHILDREN AND 
ADOLESCENCE

According to research findings, early diagnosis of 
diseases or the identification of multiple risk factors 
in advance can positively influence the course of 
potential illnesses. The likelihood of insulin resistance 
developing into T2DM is high in later stages if detected 
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early in life. Detecting glucose metabolism in early life 
is a crucial step in determining the progression of the 
disease.[19,20]        

Glucose metabolism is a regulatory mechanism 
that emerges as a result of the functioning of a series of 
enzymes involved in the regulation of blood glucose 
levels. In the liver, insulin enhances the interaction 
between protein phosphatase-1 and glycogen, 
facilitating the conversion and storage of excess 
glucose into glycogen. If blood glucose levels are low, 
it regulates the blood values by breaking down the 
stored form. All of these processes occur in response 
to insulin signals, controlling enzyme activity and 
ensuring antagonistic functioning.[21,22]     

Insulin resistance can arise from varying responses 
of tissues in the body to insulin. As the same effect 
and severity may not be exhibited in every patient, 
clinical manifestations may not necessarily reflect a 
one-to-one correlation.[23]

In adolescents, the most common indicators of 
insulin resistance include dysfunctional adipose tissue, 
medication-induced hormonal disorders, insufficient 
physical activity, and nutritional imbalances.[24]

Ethnicity is one of the factors influencing insulin 
resistance. Afro-American, Pima-Indian, Asian, and 
Hispanic children exhibit lower insulin sensitivity 
compared to Caucasian children.[25] This condition 
affects the risk of T2DM. In Afro-American adolescents, 
the increased risk of T2DM is attributed to reduced 
insulin secretion during puberty.[26-28] 

Many of these pathological findings are prevalent 
in children who become obese at a young age. 
Insulin resistance is unequivocally a cause of obesity. 
Therefore, obesity is considered a direct contributing 
factor to insulin resistance and T2DM.[29] One of the 
causes of obesity is adipose tissue. Depletion of fat 
stores leads to obesity, as adipose tissue is recognized 
as a complex endocrine tissue that influences 
body metabolism.[30,31] Childhood obesity is more 
common in industrialized countries.[32-35] The causes 
of obesity include socio-economic context, genetic 
predisposition, and environmental factors. Obesity 
is directly linked to changes in the environment. As 
environmental conditions change, children’s eating 
habits change, and they tend to consume more 
unhealthy foods. Additionally, as physical activity 
decreases in children, the risk of obesity increases.[36,37]   
Childhood obesity should not be underestimated, as 
it can lead to infectious diseases and have long-lasting 
health implications.[38-40]

 In recent years, T2DM has shown a rapid increase 
among all children. According to data from the 
search database, it has been found that there will 
be a fourfold increase in the incidence of the disease 
in individuals under the age of 20 over a 40-year 
period.[41]

In conclusion, through all the examined articles 
and experimental studies, it has been proven that 
inadequate nutrition and insufficient physical 
activities during critical development periods 
increase the risk of T2DM in adults. Recent studies 
on gene expression have provided data suggesting 
that the regulation of epigenetic mechanisms 
reduces the risk of T2DM. However, in recent years, 
only a few mechanistic pathways related to these 
epigenetic mechanisms have been identified. To 
better understand the underlying cause-and-
effect relationship in this process, more unresolved 
aspects need to be addressed. Additionally, it is still 
unclear how much early-life issues contribute to 
T2DM in adulthood and how consistently they are 
transmitted. While some data has been obtained on 
this matter, certainty is still lacking. Ongoing research 
for a solution remains promising. Apart from genetic 
transmission, preventive measures should be taken 
against obesity, one of the major causes of this 
disease. Obesity is increasing day by day and can lead 
to significant chronic illnesses even without T2DM. 
Awareness campaigns against childhood obesity 
should be conducted, and equal opportunities for 
physical activity should be provided in schools, 
regardless of socioeconomic status. Families and 
children should be simultaneously educated about 
nutrition, and schools should offer healthy food 
options.
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