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Abstract
   Non-communicable diseases (NCDs) are a global burden and a great challenge to public health and social economic development 
worldwide. NCDs are responsible for 38 million of 57 million annual deaths, with 85% of the deaths occurring in low and middle 
income countries (LMICs). The population of LMICs is mainly of young people. Addressing non-communicable diseases (NCDs) is a 
global priority in sustainable development goals, especially for adolescents (1). In a bid to contribute to the world health organisa-
tion’s objective number four: to promote research for NCD prevention and control, this review discusses the prevalence of NCDs 
among adolescents and young adults and recommends cost-effective lifestyle interventions that any willing person can adopt and 
contribute to prevention and control of NCDs pandemic.
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Introduction

The obesity pandemic around the world affects not only adults, 
but also children. About 80% of the time, obesity in childhood is 
carried into adulthood in a phenomenon known as “tracking”. By 
2030, some epidemiologists suggest that 20% of the world’s popu-
lation will be obese [5,15]. Obesity is associated with premature 
mortality and is a serious public health threat that accounts for 
a large proportion of the worldwide non-communicable disease 
burden, including type two diabetes, cardiovascular disease, hy-
pertension and certain cancers. Its implications regarding both 
physical and economic health remain threatening [7].

The top four killers among NCDs with the highest number of 
deaths are cardiovascular diseases (17.9 million deaths annually), 
cancers (9 million), respiratory diseases (3.9 million), and diabe-
tes (1.6 million) [6]. 

Obesity in young adults and adolescents (aged 2-18 years) has 
become a serious health issue worldwide, particularly in Asian 
countries. It is linked to adult obesity, with 80% of obese adoles-
cents remaining obese in adulthood. Childhood obesity affects 
physical and mental health aspects, such as type 2 diabetes, cardio-
vascular disease, chronic kidney disease, and cancer. Additionally, 

obesity increases the risk of cardiovascular diseases and mortality 
in adulthood.

The prevalence of childhood and adolescent obesity has in-
creased significantly over the past 40 years, with the prevalence 
reaching 23.8% for boys and 22.6% for girls in 2013. In 2015, 107.7 
million young adults were considered obese worldwide. The preva-
lence of childhood obesity is higher in countries with higher socio-
economic level than those in lower socioeconomic level countries. 
Non-parental caregivers were also associated with an increase in 
childhood obesity. Countries that are experiencing rapid develop-
ment showed marked increases in childhood obesity, such as China, 
which increased by 28 times from 1985 to 2000.

Below is a conceptual framework on non-communicable dis-
eases among adolescents-adopted from [6].

Obesity risk-factors
The main risk-factors of non-communicable diseases (NCDs) 

can be classified into categories of self-management, genetic fac-
tors, environmental factors, factors of medical conditions, and 
socio-demographic factors. The main focus is on the elements of 
self-management and to reach a consensus about the influence of 
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Figure 1: Conceptual frameworks on NCD’s among adolescents.

food on risk management and actions toward prevention of non-
communicable diseases at all stages of life [6].

For the sake of this review, we will highlight some of risk-factors 
as follows.

Genetic as a risk-factor
Genetic factors may not be the sole cause of childhood obesity, 

but they may play an important role in its development. Mutations 
in the melanocortin 4 receptor gene (MC4R) and SNPs on the fat 
mass and obesity-associated gene (FTO) are linked to obesity. Ac-
cording to the American Centre for Diseases Control and preven-
tion (CDC), obesity is the result of chronic imbalance in a person 
who consistently takes in more calories from food and drink that 
are needed to power their body’s metabolic and physical functions. 
Obesogenic environment, which offers ready access to high-calo-
rie foods but limits opportunities for physical activities have been 
mentioned in this condition.

Rarely, obesity occurs in families according to a clear inheri-
tance pattern caused by changes in a single gene. Changes in MC4R 
that diminish its function are found in a small fraction: less or equal 
to 50% of obese people in various ethnic groups. Therefore, pub-
lic health efforts to prevent obesity should focus on strategies that 
promote healthy eating and encourage physical activity. This can 
be achieved through increasing the availability of healthy food and 
beverage choices in schools and other public service settings [19].

However, [15] argue that factors influencing epigenetic changes 
vis a vis obesity include: maternal nutrition (both maternal over 
and under-nutrition); maternal exposure to toxins like organochlo-
rides, polycyclic aromatic hydrocarbons, arsenic [which can cause 

gestational diabetes mellitus and thus fetal metabolic syndrome]; 
and cigarette smoking, which can cause epigenetic modifications; 
maternal diabetes; younger maternal age; low pre-pregnancy 
weight; nutritional disturbances in the postnatal environments 
and early childhood nutrition; altered gut microbial flora with an-
tibiotic use in the first year of life and even in adulthood; pater-
nal over-nutrition, pre-diabetes, and low protein diets; and a high 
intake of sugary beverages, fried foods, high saturated fats, sleep 
disturbances, and a sedentary lifestyle in adulthood. 

Behavioral factors
Several lifestyle factors have been implicated as correlates or 

determinants of childhood obesity, such as physical inactivity, ex-
cessive sedentary behaviour, and short sleep duration [10]. Diet 
has been studied extensively as a cause for obesity, with increased 
consumption of fast food and sugar-sweetened beverages linked to 
an increased prevalence of childhood obesity. Eating patterns, such 
as number, regularity, and duration of meals, are also considered as 
obesity-related eating behavior. A recent study found that habitual 
eating in the absence of hunger was significantly associated with 
obesity. Lack of physical activity and increased sedentary time are 
also risk factors for obesity.

Television watching is more closely related to adiposity than 
vigorous physical activity. Sedentary time and shortened sleep du-
ration are also associated with obesity. 

According to [16], a number of behavioural risk-factors have 
been postulated, including diets with high energy density, high 
consumption of sugar-sweetened beverages, large portion sizes, 
eating patterns, and high levels of sedentary behaviour and low 
level of physical activity. 
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Recently, [2] found that male gender, consumption of more sug-
ary beverages, smoking, and sleeping for fewer hours were all inde-
pendent predictors of obesity among university students. 

Psychological
Concerning psychological effects, [14] said that many adoles-

cents suffer from common mental disorders such as stress, which 
affects health through psychosocial process, eating behaviour, food 
choices and physical activity. They concluded that stress can lead to 
developing obesity among adolescents. This implies that stress due 
to biological changes can influence body weight and lead to obesity 
among adolescents. Developing healthy food choices among ado-
lescents can help prevent obesity and other complications in adult-
hood.

The above findings correlate with the review of [12] who found 
that of the 14 studies, nine [9] reported a significant relationship 
between the psychiatric disorder under investigation and obesity.

Compared to adults, young adults are more vulnerable to psy-
chological and emotional stress. Unresolved stress has an impact 
on eating habits and frequently results in increased food volume, 
accelerated eating, irregular meal times, and fast food and snack. 
As a result, these unhealthy coping mechanisms lead to excessive 
weight gain. Environmental factors, such as psychological stress, 
have been shown to have a significant impact on the development 
of childhood obesity in several studies. In a previous study, we also 
found that young adults with obesity tended to eat more impulsive-
ly and under stress than those without obesity. This finding raises 
the possibility that eating patterns that are motivated by psycho-
logical factors pose significant risks for obesity. Despite the lack of 
a clear causal link, prior research suggested that depression, Young 
adults with obesity frequently displayed anxiety and low self-es-
teem. Another significant psychological factor for obesity, particu-
larly in girls, is body dissatisfaction. In girls, there was a linear cor-
relation between body dissatisfaction and rising body mass index 
(BMI), whereas in boys, there was a U-shaped correlation.

Environmental
Environmental factors and lifestyle preferences may play a ma-

jor role in the increasing prevalence of childhood obesity world-
wide. Family environment, school, and community all play a role 
in influencing young adults’ food intake and physical activity. 
Commercial advertising and marketing trends are focused on high 
glycemic foods, sugar-sweetened beverages, snacks, fast food con-
taining excess fat, and large portion sizes. In the US and Britain, 
young adults are exposed to about 10 food commercials per hour of 
television time. Television advertising in the Middle East is mainly 
composed of soft drinks, snacks, confectionery, and fast food.

This can affect young adults’ immediate food choices and long-
lasting taste preferences. Opportunities for youth to be physically 
active have decreased, and television and computer use is associ-
ated with prolonged sedentary time and decreased physical activ-
ity. Sociocultural factors also affect the development of obesity, 
such as using food as a reward and a social ritual. Extracurricular 
study time is associated with more frequent fast food and/or soda 
consumption.

Biological
One of the most researched biomarkers of obesity is adipokines. 

Leptin, adiponectin, visfatin, resistin, and adipocyte fatty acid bind-
ing protein were among the adipokines previously linked to child-
hood obesity. According to a recent study, adolescents’ elevated 
BMI and insulin resistance were related to the production of lipo-
polysaccharide binding protein in relation to microbial transloca-
tion. The triglyceride-to-HDL cholesterol (TG/HDL-C) ratio among 
lipid profiles demonstrated an association with elevated BMI and 
cardio- metabolic risk factors. The TG/HDL-C ratio has also been 
shown to be a reliable indicator of diabetes and insulin resistance. 
In a prior study, we discovered a correlation between the triglycer-
ides/glucose index (TyG index, calculated as triglyceride [mg/dL] 
fasting glucose [mg/dL] 0.5) and elevated BMI and insulin resis-
tance.

The summary of risk-factors is given in the table below.

Figure 2: Proposed prevention management of NCDs - adopted from Budreviciute., et al. 2020.
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Prevention and management
Nutrition interventions are essential in managing the risk of 

NCDs. The same researchers foresaw that the best prevention man-
agement strategy will include individual (lifestyle management), 
societal (awareness management), national (health policy deci-
sions), and global (health strategy) elements, with target actions, 
such as multi-sectoral partnership, knowledge and information 
management, and innovations [6]. The most effective strategy is the 
one that leads to changes in lifestyle with respect to diet, physical 
activities, cessation of smoking, and the control of metabolic disor-
ders [6].

Childhood and adolescent obesity is a complex issue that re-
quires a comprehensive approach including school life, home activ-
ities, environmental and cultural practices, and supportive parents 
and teachers [11].

In America, preventive services task force reported that effec-
tive interventions are multifaceted and include information about 
eating, exercise, stimulus control, goal setting, and problem solving. 
Long-term weight reduction and/or maintenance of reduced weight 

is difficult to achieve, and young adults are more susceptible to en-
vironmental factors. To reduce the intake of unhealthy foods, some 
parts of US and Canada have applied a small tax on these items, and 
in Australia and New Zealand, the national heart foundation run 
“Pick and Tick” symbol program. European countries have imposed 
regulations on television advertising to young adults. Prevention is 
vital to successful obesity control, and overweight young adults at 
high risk should be targeted to prevent childhood obesity. Previous 
studies have found that targeting overweight young adults may be 
more effective than treating obese young adults. Childhood weight 
management strategies should begin at the earliest possible age.

It is well documented that healthy lifestyles play an important 
role for primordial and primary prevention of non-communicable 
diseases. Regarding dietary intake, lower eating of fruits, vegeta-
bles and fibres, as well as higher consumption of fatty and salty 
foods (fast foods, junk food), and carbonated soft drinks are of 
most usual habits correlated with increased risk of NCDs [11]. 

The prevention and management is summarised in the table 
below

Figure 3: Proposed prevention management of NCDs - adopted from Budreviciute 2020.

Conclusions
Adolescent obesity has emerged as a major health problem in 

developed and developing countries. This condition is implicated 
in many chronic diseases and can lead to increased mortality and 
premature death. As childhood and adolescent obesity tracks adult-
hood obesity, its prevention could reduce adult obesity-related 

complications. Most interventions for childhood and adolescent 
obesity have used either family or school-based programs. How-
ever, no single intervention can halt the rise of the growing obe-
sity epidemic. Addressing childhood and or adolescent obesity 
also requires consideration of environmental factors and critical 
developmental periods when behavioral responses are formed. In 
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addition, young adults at high risk for developing obesity should be 
identified and managed early to prevent obesity for sustainable liv-
ing and development. Comprehensive and intensive interventions 
can change the current high burden of non-communicable diseases. 
Although further studies are needed to support the effectiveness 
and feasibility of widespread implementation of interventions, ef-
forts to prevent and respond to childhood and adolescent obesity 
should be sustained. The most critical dimension of the prevention 
strategy is lifestyle management at the individual level and with a 
focus on actions, such as increase awareness of risk-factors man-
agement [9,18]. 
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