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with major diseases. These include smoking, alcohol consumption, exercise,
diet, and body weight. Li et al. using data from the Nurses’ Health Study and
the Health Professionals Follow-up Study estimated that adherence to all five

healthy lifestyles increases the lifespan at age 50 by 14 years in females and
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12.2 years in males when compared with those with zero low-risk factors.
Excess body weight with a BMI of >30 is classified as obesity. Obesity is
recognized by the World Health Organization (WHO), along with several
= National and International medical and scientific societies as a disease. It has
become a worldwide epidemic and has deleterious effects on most major health

disorders, such as cardiovascular diseases, diabetes mellitus, and cancer.
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Obesity is also interlinked with other health lifestyles. This relationship is
:I:gl discussed in this manuscript.
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INTRODUCTION

Obesity has become a global epidemic [1].
Globally, obesity rates have tripled since 1975 resulting
in 1 out of 3 people being currently classified as
overweight or obese [2]. Within the United States, 72%
of adults are overweight, while 40% are characterized
as obese based upon a body mass index greater than or
equal to 30 kg/m2 [3]. Europe has the second=highest
proportion of overweight or obese people, with obesity
rates over 30% in most countries [4]. Several low- and
middle-income countries, like China, India, and Brazil
have also seen a major rise in the prevalence of obesity
[5]. It has also been increasing at an alarming rate
among African countries [6]. The excessive weight gain
is not limited to adults; it is also affecting children and
adolescents [7]. Over 340 million children and
adolescents aged 5-19 were overweight or obese in
2016 and 39 million children under the age of 5 were
overweight or obese in 2020 [8]. UNICEF estimates
that in the pediatric and adolescent population, the
prevalence rate of obesity has reached 21.4% [9].
According to UNICEF, WHO, and the World Bank,
Southern Africa has the highest prevalence of
overweight among children less than 5 years (14.6%),
followed by Central Asia (11.6%) and Northern Africa
(11.0%) [10]. is estimated that globally, the prevalence
of overweight and obesity will reach 1.35 billion and
573 million respectively by 2030 [11].

Obesity is commonly defined by the body
mass index (BMI) [12]. BMI (BMI = kg/m? is
calculated by calculating the weight in kilograms
divided by the height in meters squared or the weight in
pounds divided by the height in inches squared and
multiplying this value 703 (BMI= (Ibs/in?) x 703) [13].
In adults (age over 18 years) BMI is categorized into
several groups: < 19.9 kg/m? (underweight), 20.0-24.9
kg/m? (normal weight), and 25 to 29.9 kg/m?
(overweight) [14]. Obesity is defined as a BMI
exceeding 30 kg/m? and is subclassified into class 1
(30-34.9), class 2 (35-39.9), and class 3 or severe
obesity (> 40) [15]. A BMI >50 Kg/m? represents
morbid obesity. The International Obesity Task Force
has recommended different BMI categories for Asians,
due to their physical structure and increased abnormal
fat accumulation [16]. These were as follows:
underweight (<18.5 kg/m?), normal (between 18.5 and
23 kg/m?), overweight (between 23 and 25 kg/m?),
obese (between 25 and 30 kg/m?), severe obese (>30
kg/m?). BMI is not used for children and adolescents
aged 2 to 18 years; instead, a percentile scale based on
the child’s sex and age is used. In this population,
overweight is defined as a BMI in the 85th to 94th
percentile, and obesity is a BMI at or above the 95th
percentile [17].

BMI is only related to total body weight, and it
does not indicate fat distribution or weight composition
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[18]. Excessive fat deposition in and around the viscera
in the abdomen is more harmful and may exist despite a
normal BMI [19]. This visceral or central obesity can be
objectively ascertained by several anthropometric
measurements [20]. The commonest used is the waist
circumference (WC). WC should ideally be <102 cm in
males and <88 cm in females when measured to the
nearest 0.1 cm at the umbilical level in a standing
position [21]. In the Asian populations, these numbers
are <85 cm for males and, <80 cm for females. Higher
values indicate central obesity. Many researchers have
also used another anthropometric measurement, waist to
hip ratio. This is normally 0.85 or less for women and
0.9 or less for men. And higher values are abnormal
[22]. The waist-height ratio is calculated by dividing the
WC by height. A ratio < 0.5 indicates no central obesity
and > 0.5 is consistent with central obesity [23].

Obesity increases the risk of developing
several chronic diseases [24]. These include
cardiovascular diseases, diabetes mellitus, obstructive
sleep apnea, asthma, depression, chronic kidney
disease, non-alcoholic fatty liver disease (NAFLD),
arthritis, dementia, gastroesophageal reflux disease,
psychiatric disorders, and infertility [24-38]. Obesity
can increase complications related to pregnancy [39]. It
is also harmful to the psyche and may lead to
psychosocial distress, low self-esteem, and feelings of
rejection [40]. Obese patients often have heightened
anxiety, body image dissatisfaction and may face
weight bias and sigma [41]. Obesity also increases the
risk of several acute conditions such as nonallergic
rhinitis, increased risk of nosocomial and urinary tract
infections, and cellulitis [42, 43]. Obesity has also been
recognized as an independent risk factor for COVID-19
infection [44]. Obesity also causes several health
problems in children, including early puberty,
menstruation irregularities, sleep disorders,
hypertension, diabetes, and NAFLD [45]. Childhood
obesity may be associated with reduced self-esteem,
low body image, anxiety, depression, poor peer
relationships, academic  underachievement, and
discrimination [46]. These psychological effects can
negatively modify a child's future. Further, childhood
obesity also predicts adult obesity and increases the risk
for adult-onset obesity-related ailments [47]. Overall,
obesity in children and adults is associated with
increased mortality [48] and higher economic costs to
society [49].

Obesity leads to increased expression of pro-
inflammatory adipokines and diminished expression of
anti-inflammatory  adipokines, resulting in the
development of a chronic, low-grade inflammatory state
[50]. It induces insulin resistance, hyperinsulinemia,
and an abnormally increased blood level of insulin-like
growth factor [51]. Androgens and androgenic
precursors are converted to estradiol by the enzyme
aromatase, the activity of which is increased in obese
patients [52]. This leads to higher levels of estrogens

and estrogens promote tumorigenesis, especially in the
breasts of post-menopausal women [53]. Obesity is
associated with reactive oxygen species production,
which contributes to tumor promotion via mitochondrial
and DNA damage [54]. Obesity may also induce harm
via many other physio-pathological and mechanical
effects [55].

DiscussiON

Healthy lifestyles reduce the risk and
progression of several major diseases (such as
cardiovascular disorders, diabetes, chronic respiratory
diseases, and cancer) [56]. They are associated with a
decrease in the number of emergency department visits
and hospitalizations [57]. They also help improve the
overall health quality of life [58] and decrease mortality
[59]. Li et al using data from the Nurses’ Health Study
and the Health Professionals Follow-up Study (total of
123,219 participants) estimated that adherence to all
five healthy lifestyles — not smoking, alcohol intake in
moderation, maintaining a normal BMI, and exercising
regularly, increases the lifespan at age 50 by 14 years in
females and 12.2 years in males when compared with
those with zero low-risk factors [60]. The maintenance
of normal body weight is a major lifestyle factor.
Obesity is influenced by other lifestyle behaviors.

Smoking

The relation between smoking and obesity is
complex.  Acutely, nicotine increases energy
expenditure [61] and reduces appetite, resulting in
weight loss [62]. However, smokers have higher WC
and a higher waist-to-hip ratio than non-smokers, due to
an unfavorable fat distribution [63]. Clair et al., in a
population-based survey, reported that abdominal
obesity in smokers increased with an increase in the
number of cigarettes smoked [64]. The Odds Ratio
(OR) in men who were moderate smokers was 1.28)
and in heavy smokers was 1.94) [64]. In women, the
OR was 1.07 in moderate smokers and 2.15 in heavy
smokersé4. CAT scans have also confirmed that
smokers have a higher visceral to subcutaneous adipose
ratio [65].

Quitting smoking is associated with weight
gain [66]. A meta-analysis of 62 studies reported that
after 12 months of abstinence, quitters gained an
average of 4.67 kg [6]. Nicotine withdrawal slows the
metabolic rate and resets appetite, increasing the calorie
intake by 250-300 kcals per day [68-70]. Although the
weight gain may temporarily increase cardiometabolic
risk [71, 72] and there are no long-term deleterious
effects [73, 74]. Smoking cessation reduces the risk of
atherosclerosis, hypertension, and dyslipidemia [74]. It
also reduces cardiovascular morbidity and mortality
[75]. All-cause mortality is also decreased, despite the
post-cessation weight gain. Liu et al. reported that all-
cause mortality among long-term quitters > 6 years
since smoking cessation was reduced among those with
weight gain of 0.1-5.0 kg (Hazard Ratio or HR=0.57)
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and those with a weight gain of >5-0 kg (HR-0.51)
[76]. Overall, data is clear that the benefit of smoking
cessation outweighs any harm due to smoking
cessation-related weight gain [77].

Co-occurring obesity and smoking increase the
risk of many types of cancer, insulin resistance, and
cardiovascular  morbidity, and mortality [78].
Combining obesity with current smoking increases the
risk of premature death more than 5-fold [79]. Maternal
smoking leads to a higher risk for children being
overweight/obese [80]. Obesity in smokers is also
associated with substantial mental and physical health
burden [81].

Alcohol

The relationship between alcohol intake and
body weight is also complex. As has been repeatedly
noted in the medical literature, light to moderate
drinking (alcohol intake of <40 gm a day in women and
<60 gm a day for men) [82] is beneficial for a wide
array of medical conditions [83-85] and does not result
in weight gain or an increase in WC [86]. Moderate
alcohol intake is considered as two standard drinks a
day for men and one standard drink a day for women
[87]. Moderate drinkers tend to follow healthier
lifestyles, such as eating more fruits and vegetables, and
exercising regularly which helps prevent weight gain
[88, 89]. An alcohol intake of >60 g/day in men and
>40 g/day in women is considered heavy drinking [90].
This may occur in binge drinkers [91] or those with
alcohol use disorder [92]. Heavy drinking habits have
been more consistently linked with higher adiposity
[93].

Alcohol provides additional energy, which
becomes additive to that derived from other dietary
sources [94]. There is 7.1 kcal (29 kJ) in one gram of
alcohol [95]. One 12-ounce standard beer contains
about 160 calories while a glass of white wine can have
as much as 300 calories. One gin and tonic can have as
much as 300 calories. A heavy drinker may be
consuming an extra 1000 to 3000 calories per day on
top of their diet. Alcohol has been reported to account
for 16% of adult drinkers’ total energy intake in the
United States [94]. Men consume about three times the
amount of alcohol consumed by women [94]. Men also
tend to drink more beer which is rich in carbohydrates
and may provide more calories [96]. Several studies
suggest that consuming alcohol before or during a meal
does not influence the amount of food eaten in that
meal, despite increasing the total caloric intake [95].
This increased caloric intake promotes a positive energy
balance and often leads to weight gain. Heavy drinking
and binge drinking have been consistently linked with
adiposity [8].

Besides providing additional calories to a
meal, alcohol also stimulates food intake®. Several
mechanisms have been implicated. Alcohol can

increase appetite by influencing opioid, serotonergic,
and GABA pathways in the brain [97-99]. Alcohol may
also inhibit the effects of leptin, or glucagon-like
peptide-1 (GLP-1), thereby influencing satiety [100].
Mechanisms related to alcohol-induced reduction in fat
oxidation may also lead to higher body fat in the long
term [101]. Fischer et al. suggest that traits that
predispose individuals to binge drinking may also
predispose to binge eating [102]. Heavy drinkers also
have an amplified perception of appetite, when
stimulated to eat [95]. Many other factors like
socioeconomic status, behavioral changes, metabolic
effects, etc. may also play a role in alcohol related
obesity [103].

Exercise

One MET equals an energy expenditure of 1
kcal/kg/hour or an oxygen uptake of 3.5 ml/kg/min
[104]. Sedentary behavior is defined as any waking
behavior characterized by an energy expenditure <1.5
metabolic equivalents while in a sitting, reclining, or
lying posture [105]. Common sedentary behaviors
include cell phone use, TV viewing, video game
playing, and computer use, driving or riding in a car,
and reading/studying while sitting [106]. Excessive
sedentary time is widespread among children and
adolescents around the world [10]. Sedentary behavior
is also common in adults. Accelerometer-based
estimates from a recent review, derived from large or
population-representative studies, indicate that adults
spend approximately 8.2 h/day (range 4.9-11.9 h/day)
sedentary [108]. This behavior is associated with
obesity [109] and a higher incidence of cardiovascular
disease, type 2 diabetes, and cancer [110-112].
Mortality also goes up. Paterson et al. did a
comprehensive dose-response meta-analysis of over a
million participants also found positive associations
(non-linear) for total sedentary behavior with all-cause
mortality (RR per 1 h/day: were 1.01< 8 h/day and 1.04
> 8 h/day of exposure) [113].

Exercise is a physical activity that is planned,
repetitive, and purposive] 114]. Lack of regular exercise
is also associated with obesity. Light-intensity activities
expend less than 3 METS, moderate-intensity activities
expend 3 to 6 METSs, and vigorous activities expend 6
or more METS. Exercises may be aerobic or resistance,
but also include stretching, balance and gait workouts,
and non-traditional activities such as tai chi and yoga.
Activities such as walking, cycling, jogging, and
swimming are primarily aerobic exercises. They
increase mitochondrial density, insulin sensitivity,
oxidative enzymes, blood vessel compliance and
reactivity, lung function, immune function, and
cardiovascular function [115]. Resistance exercises
include workouts with free weights, weight machines,
bodyweight, or elastic resistance bands. They result in
improvements in muscle mass, body composition,
strength, physical function, bone mineral density,
insulin sensitivity, blood pressure, lipid profiles, and
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cardiovascular health [116]. Regular exercise helps
prevent obesity, maintain weight, or even lose weight
[117]. There is a significant body of evidence
supporting the effect of physical activity in both short-
term and long-term weight loss in adults.

The current guidelines for children aged 5-18
recommend 60 min of daily physical activity (PA), and
minimizing the time spent sitting each day [118, 119].
In a study involving 49 LMICs, it was found that less
than 30% of adolescents met the physical activity
guideline [120]. However, obesity in children and
adolescents is rising all over the world [121], and lack
of physical exercise may play a role in this. In children
and adolescents (5-17), exercise, besides preventing and
reducing obesity, also confers benefits for the following
health outcomes: physical fitness (cardiorespiratory and
muscular fitness), cardiometabolic health (blood
pressure, dyslipidemia, glucose, and insulin resistance),
bone  health, cognitive outcomes  (academic
performance, executive function) and mental health
(reduced symptoms of depression) [122]. Most
international institutions recommend that adults engage
in moderate-intensity physical activity for at least 30
minutes a day for five days a week, or exercise at a high
intensity for at least 20-30 minutes, three or more days
a week and at least 2 days a week of resistance
exercises to strengthen muscles [123]. In adults, (18-64)
physical activity improves measures of obesity. It also
confers benefits for the following health outcomes: all-
cause mortality, cardiovascular disease mortality,
incident hypertension, incident type 2 diabetes, incident
site-specific cancers, mental health (reduced symptoms
of anxiety and depression), and cognitive health and
sleep [124].

Regular exercises help prevent obesity,
maintain weight, or even lose weight. Several
researchers have recognized that (moderate to vigorous
intensity) exercise is associated with a lower BMI
[125]. There is a significant body of evidence
supporting the effect of physical activity in both short-
term and long-term weight loss in adults. Current
recommendations from the American College of Sports
Medicine state that PA between 150- and 250-min week
(-1) helps prevent weight gain, PA between 150- and
250-min week (-1) provides modest weight loss while
PA (>250 min week (-1)) helps lose clinically
significant weight loss [126]. In a report published by
the Institute of Medicine, the US National Research
Council concluded that an exercise regimen of
60 minutes of moderate-intensity physical activity per
day, or a total of 300 minutes per week, is necessary to
prevent unhealthy weight gain [127]. The 2005 US
Department of Agriculture dietary guidelines also
suggest that a regimen of 60 minutes or more of daily
activity is required to prevent weight gain [128]. Jakicic
et al. reported that moderate to vigorous PA
accumulated in bouts that were >10 min in duration was
effective in weight loss at 18 months. These bouts also

helped maintain >10% weight loss from 6 to 18 months.
Bouts of exercise of <10 min in duration were not
effective [129]. A study found that combining 5% to
7% (intentional) weight loss with regular physical
activities, such as lifestyle activities or resistance
training, resulted in improved mobility and lower
extremity physical performance in overweight or obese
older adults. Resistance exercises are also effective, but
data indicates they produce only minimal reductions in
body weight [130]. These exercises however help
increase the loss of fat mass and help in increasing fat-
free mass. Irrespective of the amount of exercise needed
to prevent weight gain or to lose weight, these data
highlight the important relationship between sedentary
behavior and not exercising regularly with obesity.

Diet

Dietary modification is central to the
prevention and treatment of obesity [131].
Recommended daily calorie intakes in the US are
around 2,500 for men and 2,000 for women [132].
Intentionally increasing calorie consumption will result
in weight gain, as dictated by the First Law of
Thermodynamics [133]. Since one pound of weight is
equal to 3500 Kcal, a deficit/positive balance of 500 to
1000Kcal/day should help reduce/gain about 1-2 Ibs per
week. Carbohydrates provide most of the energy and
hence the amount of carbohydrates consumed is an
important consideration in obesity. It is recommended
that fifty-five percent of the dietary calories should
come from carbohydrates [134, 135]. Proteins also
provide 4 calories per gram, and it is recommended that
10% of all calories consumed should come from
proteins [134, 135]. Fat is associated with 9 calories per
gram — and excessive intake of fats results in high
energy intake and this is considered a major cause of
weight gain. Fat intake should be limited to 30% of
total caloric intake [134, 135]. The association of
increased caloric intake and obesity has popularized
many weight-loss diets. These include a very low-
calorie diet - this limits the calorie intake to 600-900
per day [136]. A low-calorie diet generates a deficit of
500-750 calories per day by restricting caloric intake to
1,000-1,500 calories per day [137]. A low-fat diet
requires consumption of fat as < 15%-20% of daily
calories and saturated fatty acids as < 7%-10% [138].
Low-carbohydrate diets require consumption of
carbohydrates as < 45% of daily calories or < 130
mg/day [139]. Further restriction of carbohydrates to <
10% of daily calories or < 50 mg/day results in ketosis
(ketogenic diet) [140]. A high-protein diet increases
protein intake to 30% of total daily calories or 1-1.2
g/kg of ideal body [141]. These diets primarily work by
reducing caloric intake, although several other
mechanisms come into play. However, not all calories
are created equal. Besides the influence of calories, the
quality of diet also matters. In carbohydrates, sugars
and other refined carbohydrates are detrimental — it is
recommended by WHO that sugar intake should be
restricted to <10% of total energy intake [142]. Sugar
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and sugar-sweetened beverages, and ultra-processed
foods (most junk foods are ultra-processed and are high
in salt, sugar, and saturated fats — all of which harm
obesity) offer a deficient nutrient supply [143]. They
usually have a high glycemic index — high-glycemic
load carbohydrates produce hormonal changes that
promote calorie deposition in adipose tissue, exacerbate
hunger, and lower energy expenditure [144]. Sugar and
sugar-sweetened drinks often lead to an excess energy
intake, and if not expended, result in an increase of
body fat [145] and body weight [146]. Ultra-processed
foods are pervasive in our society and include daily
foods like pastries, buns, cakes, biscuits, confectionery,
packaged salty snacks, bagel, burger bun, bread roll,
chips/French fries, sausage, nuggets, fish fingers,
industrial pizza, and packaged pre-prepared meals.
Milk-based drinks, soft and fruit drinks, fruit juices,
alcoholic drinks, and coffee drinks, spreads, margarine,
and other spreads, sauces, dressing and gravies,
chocolate/nut spread, spreadable cheese, sweeteners,
and sweetened cereal. They are energy-dense, nutrient
poor and harmful. They are usually high in sodium,
sugar, and saturated fats. A study of 8451 university
graduates in Spain found that higher consumption of
ultra-processed food was associated with a higher risk
of developing overweight and obesity within 9 years of
follow-up [147]. Another prospective cohort study of
11, 827 Brazilian civil servants has found that during an
approximately four-year follow-up time, greater ultra-
processed food consumption led to larger increases in
BMI and WC [148]. Findings from a prospective cohort
study of British adults show that diets rich in ultra-
processed foods were associated with a 79% and 30%
significant increase in the risk of obesity and abdominal
obesity, respectively [149].

Protein intake recommendation is 0.83 g/kg
body weight [150] — it is higher in muscle-building
athletes — these individuals may need to consume a
protein intake equivalent to 1.4 to 1.8 g per kg'day
[151]. Protein, depending upon amino acid
composition, stimulates insulin secretion, but this
macronutrient also elicits the secretion of glucagon, a
catabolic hormone that antagonizes insulin - a high
protein diet may therefore help enhance weight
reduction [152]. Animal and plant protein-containing
foods differ in their amino acid content [153],
absorption kinetics, and nutrient to food matrix
interaction [154]. This may result in different results on
the body [155]. Vegetable proteins (legumes, nuts, and
soy), combined from different sources to provide all
essential amino acids, are safer. Compared to proteins
from animal sources (eggs, milk, meat, fish, and
poultry), they may result in a reduction in the intake of
saturated fat and cholesterol [156]. Vegetable sources of
protein also provide numerous other nutrients such as
phytochemicals and fiber that are also highly regarded
in the diet. Phytochemicals such as polyphenols activate
B-oxidation; stimulate energy expenditure by inducing
thermogenesis in brown adipose tissue, promoting

adipocyte  apoptosis and  increasing lipolysis
[157]. Dietary fat induces overconsumption and weight
gain through its low satiety properties and high caloric
density. Obese and post-obese subjects do not appear to
adapt to dietary fat, and therefore fat storage is
increased [158]. The consumption of a high-fat diet
may also decrease fat taste sensitivity and result in
excessive fat intake. A recent six-week randomized
dietary intervention study showed that a low-fat diet
reduced fat taste thresholds, or increased fat taste
sensitivity, which likely helped induce a health satiety
response to dietary fat and accordingly decreased body
weight in people with overweight and obesity [159]. A
high-fat diet may induce hyperleptinemia and
hyperinsulinemia accompanied by leptin and insulin
resistance and lower suppression of ghrelin secretion
[160]. High fat intake and high energy intake from fat
are positively associated with body weight, BMI, and
the risk of overweight and obesity [161].

Some non-calorie and non-macronutrient
restricted diets are also associated with decreased risk
of obesity. Diets such as Mediterranean, DASH, and
vegetarian/vegan diets, besides mitigating several
chronic diseases can also help prevent weight gain and
reduce obesity. The Mediterranean diet is common in
the olive tree-growing areas of the Mediterranean [162].
It consists of high consumption of vegetables, fruits,
olive oil, nuts, and legumes, as well as fish and
unprocessed cereals, low intake of meat and meat
products, a low intake of dairy products, and a glass of
red wine during meals. Individuals following a
Mediterranean diet not only have a lower weight gain
but also reduce their BMI of 0.29 kg/m2 [163]. Dash
diet, popularized for its ability to decrease blood
pressure, is rich in fruits, vegetables, and low-fat dairy
products, and included fish, nuts and legumes, and a
moderate sodium restriction [164]. A vegetarian diet (in
contrast to the omnivorous diet (Omni) which contains
all food groups) does not contain meat, fish, or poultry
but does contain eggs and dairy, in addition to plant-
based foods, such as fruits, vegetables, whole grains,
and legumes/beans [165]. A vegan diet does not contain
any animal products (meat, fish, poultry, eggs, or dairy)
and consists of plant-based foods, such as fruits,
vegetables, whole grains, and legumes/beans. The
pesco-vegetarian diet avoids meat or poultry but does
allow fish and shellfish, eggs, and dairy, in addition to
plant-based foods, such as fruits, vegetables, whole
grains, and legumes/beans. Semi vegetarians eat all
foods, including meat, poultry, fish and shellfish, eggs,
and dairy, in addition to plant-based foods, such as
fruits, vegetables, whole grains, and legumes/beans —
they however limit their red meat and poultry intake.
These diets are also good for preventing or reducing
obesity. The Adventist Health Study showed that
vegans had the lowest BMI, followed by veg, pesco-
veg, semi-veg, and finally omni diets [166].
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In general, plant-based diets help prevent
obesity [167]. Both the large AHS and EPIC studies
demonstrated that omnivores had the highest prevalence
of overweight and obesity compared to individuals
following mostly plant-based diets168. The EPIC-
PANACEA study found that an increase in 250 g/day of
meat led to a 2 kg weight gain after 5 years [169]. Two
recent meta-analyses of clinical trials assessing plant-
based diets (PBDs) and weight loss found significant
weight loss among participants prescribed PBDs [170,
171]. Plant based diets can lead to nutritional
deficiencies of proteins, -3 fatty acids, vitamin B12,
iron, zinc, iodine, vitamin D, and calcium [172].
However, this can be avoided if the PBDs are well
planned and balanced, even during pregnancy or in
breastfeeding women [173].

CONCLUSION

Obesity is not a benign disorder and is
associated with an increased risk of several major
diseases, including cardiovascular, diabetes mellitus,
and cancer. Excess body weight is often associated with
smoking cessation, but smokers appear to have more
visceral obesity, enhancing the morbidity and mortality
associated with smoking. Further other lifestyle
behaviors such as alcohol intake in excess, lack of
physical activity, and a diet high in calories, also help
the development of obesity. Preventing obesity entails
maintaining a normal body weight (BMI 18.5-24.9
kg/m?2) with no visceral obesity (WC < 102 cm in males
and <88 cm in females), regular physical activity (150
min/week of moderate to vigorous physical activity),
and a healthy diet (ideally 32 g/day of dietary fiber, 400
g/day of fruit and non-starchy vegetables, 0 g/week of
processed meat, <500 g/week of red meat; <2300 mg
per day of salt, sugar <6 tsp for women and <9 tsp for
men), low to moderate intake of alcohol and with
caloric intake matching the expenditure.

REFERENCES

1. Smith, K.B., Smith, M.S. (2016). Obesity Statistics.
Prim Care. Mar; 43(1); 121-35, ix. doi:
10.1016/j.pop.2015.10.001.

2. Global Nutrition Report: Action on Equity to End
Malnutrition. Bristol, UK: Development Initiatives.
(2020). | World Health Organization. Obesity and
Overweight. (2020). Available at: WHO.int.

3. Centers for Disease Control and Prevention. (2020).
Obesity and Overweight. Available at: CDC.gov.

4. https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Overweight_and_obesity_-
_BMI_statistics — accessed October 27, 2021.

5. Wu, Y. (2006). Overweight and obesity in China.
Bmj, 333(7564):362-3.

6. https://www.fao.org/africa/news/detail-
news/en/c/1187047/ - accessed October 6, 2021.

7. Fryar, C.D., Carroll, M.D., Ogden, P.D. (2018).
Prevalence of overweight, obesity, and severe obesity
among children and adolescents aged 2-19 vyears:
United States, 1963-1965 through 2015-2016. Natl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cent Heal Stat (US) Div Heal Nutr Exam Surv, 93—
95.
https://www.who.int/news-room/fact-
sheets/detail/obesity-and-overweight -
October 6, 2021.
data.unicef.org/wp-content/uploads/2020/03/Joint-
Malnutrition-Estimates-2020-brochure.pdf — accessed
October 5, 2021.

Danquah, F.I., Ansu-Mensah, M., Bawontuo, V.
(2020). Prevalence, incidence, and trends of childhood
overweight/obesity in  Sub-Saharan Africa: a
systematic scoping review. Arch Public Health 78,
109. https://doi.org/10.1186/513690-020-00491-2.
Kelly, T., Yang, W., Chen, C.S., Reynolds, K., He, J.
(2008). Global burden of obesity in 2005 and
projections to 2030. Int J Obes (Lond). Sep; 32(9);
1431-7. doi: 10.1038/ij0.2008.102
https://mww.nhlbi.nih.gov/health/educational/lose_wt/
BMI/bmicalc.htm - accessed October 27, 2021.
https://www.cdc.gov/nccdphp/dnpao/growthcharts/trai
ning/bmiage/page5_2.html — accessed October 27,
2021.
https://www.nhlbi.nih.gov/health/educational/lose_wt/
BMI/bmi_dis.htm

Hirsch, J., Salans, L. B., Aronne, L.J. (2001). Obesity.
Becker, KL eds. Principles and Practice of
Endocrinology and Metabolism. 3rd ed. Lippincott,
Williams, and Wilkins Philadelphia, 1239-1246.
Consultation WHOE. (2004). Appropriate body-mass
index for Asian populations and its implications for
policy and intervention strategies. Lancet, 363;157-
163.
https://www.cdc.gov/obesity/childhood/defining.html
- accessed October 26, 2021.

Romero-Corral, A., Somers,, V.K., Sierra-Johnson, J.,
Korenfeld, Y., Boarin, S., Korinek J., Jensen M.D.,
Parati G., Lopez-Jimenez, F. (2010). Normal weight
obesity: A risk factor for cardiometabolic
dysregulation and cardiovascular mortality. Eur.
Heart J, 31; 737-746.

Fryar, C. D., Carroll, M. D., & Ogden, C. L. (2018).
Prevalence of overweight, obesity, and severe obesity
among children and adolescents aged 2-19 years:
United States, 1963-1965 through 2015-2016.
Staynor, J. M., Smith, M. K., Donnelly, C. J., El
Sallam, A., & Ackland, T. R. (2020). DXA reference
values and anthropometric screening for visceral
obesity in Western Australian adults. Scientific
reports, 10(1), 1-11.

Ross, R., Neeland, I. J., Yamashita, S., Shai, I,
Seidell, J., Magni, P., ... & Després, J. P. (2020).
Waist circumference as a vital sign in clinical
practice: a Consensus Statement from the IAS and
ICCR Working Group on Visceral Obesity. Nature
Reviews Endocrinology, 16(3), 177-189.
https://www.ncbi.nlm.nih.gov/mesh?Cmd=DetailsSea
rch&Term=%22Waist-
Hip+Rati0%22%5BMeSH+Terms%5D.

Ashwell, M., Gunn, P., & Gibson, S. (2012). Waist-
to-height ratio is a better screening tool than waist
circumference and BMI for adult cardiometabolic risk
factors: systematic review and meta-analysis. Obesity
reviews, 13(3), 275-286.

accessed

© East African Scholars Publisher, Kenya

286


https://who.int/
https://cdc.gov/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Overweight_and_obesity_-_BMI_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Overweight_and_obesity_-_BMI_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Overweight_and_obesity_-_BMI_statistics
https://www.fao.org/africa/news/detail-news/en/c/1187047/
https://www.fao.org/africa/news/detail-news/en/c/1187047/
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm
https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/training/bmiage/page5_2.html
https://www.cdc.gov/nccdphp/dnpao/growthcharts/training/bmiage/page5_2.html
https://www.cdc.gov/obesity/childhood/defining.html

Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Schelbert, K.B. (2009). Comorbidities of Obesity.
Prim Care, 36(2):271-85. 10.1016/j.pop.2009.01.009.
Garcia-Labbé, D., Ruka, E., Bertrand, O. F., Voisine,
P., Costerousse, O., & Poirier, P. (2015). Obesity and
coronary  artery  disease: evaluation and
treatment. Canadian Journal of Cardiology, 31(2),
184-194.

Bhaskaran, K., Douglas, 1., Forbes, H., dos-Santos-
Silva, I., Leon, D. A., & Smeeth, L. (2014). Body-
mass index and risk of 22 specific cancers: a
population-based cohort study of 5- 24 million UK
adults. The Lancet, 384(9945), 755-765.
Lauby-Secretan, B., Scoccianti, C., Loomis, D.,
Grosse, Y., Bianchini, F., & Straif, K. (2016). Body
fatness and cancer—viewpoint of the IARC Working
Group. New England Journal of Medicine, 375(8),
794-798.

Qiao, Q., & Nyamdorj, R. (2010). The optimal cutoff
values and their performance of waist circumference
and waist-to-hip ratio for diagnosing type I
diabetes. European journal of clinical
nutrition, 64(1), 23-29.

Foster, G. D., Sanders, M. H., Millman, R., Zammit,
G., Borradaile, K. E., Newman, A. B., ... & Sleep
AHEAD Research Group. (2009). Obstructive sleep
apnea among obese patients with type 2
diabetes. Diabetes care, 32(6), 1017-1019.

Rénmark, E., Andersson, C., Nystrom, L., Forsberg,
B., Jarvholm, B., & Lundbéck, B. (2005). Obesity
increases the risk of incident asthma among
adults. European Respiratory Journal, 25(2), 282-
288.

Pereira-Miranda, E., Costa, P. R., Queiroz, V. A,
Pereira-Santos, M., & Santana, M. L. (2017).
Overweight and obesity associated with higher
depression prevalence in adults: a systematic review
and meta-analysis. Journal of the American College of
Nutrition, 36(3), 223-233.

Ejerblad, E., Fored, C. M., Lindblad, P., Fryzek, J.,
McLaughlin, J. K., & Nyrén, O. (2006). Obesity and
risk for chronic renal failure. Journal of the American
society of nephrology, 17(6), 1695-1702.

Vernon, G., Baranova, A., & Younossi, Z. M. (2011).
Systematic review: the epidemiology and natural
history of non-alcoholic fatty liver disease and non-
alcoholic  steatohepatitis in  adults. Alimentary
pharmacology & therapeutics, 34(3), 274-285.

Singer, S. P., Dammerer, D., Krismer, M., &
Liebensteiner, M. C. (2018). Maximum lifetime body
mass index is the appropriate predictor of knee and
hip osteoarthritis. Archives of orthopaedic and trauma
surgery, 138(1), 99-103.

Xu, W. L., Atti, A. R., Gatz, M., Pedersen, N. L.,
Johansson, B., & Fratiglioni, L. (2011). Midlife
overweight and obesity increase late-life dementia
risk: a population-based twin
study. Neurology, 76(18), 1568-1574.

Kristo, 1., Paireder, M., Jomrich, G., Felsenreich, D.
M., Fischer, M., Hennerbichler, F. P, .. &
Schoppmann, S. F. (2020). Silent gastroesophageal
reflux disease in patients with morbid obesity prior to
primary metabolic surgery. Obesity Surgery, 30(12),
4885-4891.

3.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Rajan, T. M., & Menon, V. (2017). Psychiatric
disorders and obesity: a review of association
studies. Journal of postgraduate medicine, 63(3), 182.
Bond, R. T., Nachef, A., Adam, C., Couturier, M.,
Kadoch, I. J., Lapensée, L., ... & Godbout, A. (2020).
Obesity and infertility: a metabolic assessment
strategy to improve pregnancy rate. Journal of
reproduction & infertility, 21(1), 34.

Casas, R., Castro Barquero, S., & Estruch, R. (2020).
Impact of sugary food consumption on pregnancy: a
review. Nutrients, 12(11), 3574.

Strauss, R. S. (2000). Childhood obesity and self-
esteem. Pediatrics, 105(1), e15-e15.

Puhl, R. M., & Heuer, C. A. (2009). The stigma of
obesity: a review and update. Obesity, 17(5), 941.
Huttunen, R., & Syrjanen, J. (2013). Obesity and the
risk and outcome of infection. International journal of
obesity, 37(3), 333-340.

Huttunen, R., & Syrjanen, J. (2013). Obesity and the
risk and outcome of infection. International journal of
obesity, 37(3), 333-340.

Kwok, S., Adam, S., Ho, J. H., Igbal, Z., Turkington,
P., Razvi, S., ... & Syed, A. A. (2020). Obesity: a
critical risk  factor in  the COVID-19
pandemic. Clinical obesity, 10(6), e12403.

Sahoo, K., Sahoo, B., Choudhury, A. K., Sofi, N. Y.,
Kumar, R., & Bhadoria, A. S. (2015). Childhood
obesity: causes and consequences. Journal of family
medicine and primary care, 4(2), 187.

Rankin, J., Matthews, L., Cobley, S., Han, A,
Sanders, R., Wiltshire, H. D., & Baker, J. S. (2016).
Psychological consequences of childhood obesity:
psychiatric comorbidity and prevention. Adolescent
health, medicine and therapeutics, 7, 125.
Abarca-Goémez, L., Abdeen, Z. A., Hamid, Z. A,
Abu-Rmeileh, N. M., Acosta-Cazares, B., Acuin, C.,
... & Cho, Y. (2017). Worldwide trends in body-mass
index, underweight, overweight, and obesity from
1975 to 2016: a pooled analysis of 2416 population-
based measurement studies in 128- 9 million children,
adolescents, and adults. The lancet, 390(10113),
2627-2642.

Kitahara, C. M., Flint, A. J., Berrington de Gonzalez,
A., Bernstein, L., Brotzman, M., Maclnnis, R. J,, ... &
Hartge, P. (2014). Association between class Il
obesity (BMI of 40-59 kg/m2) and mortality: a
pooled analysis of 20 prospective studies. PLoS
medicine, 11(7), e1001673.

Withrow, D., & Alter, D. A. (2011). The economic
burden of obesity worldwide: a systematic review of
the direct costs of obesity. Obesity reviews, 12(2),
131-141.

Ellulu, M. S., Patimah, 1., Khaza’ai, H., Rahmat, A.,
& Abed, Y. (2017). Obesity and inflammation: the
linking mechanism and the complications. Archives of
medical science: AMS, 13(4), 851.

Garg, A. (2004). Regional adiposity and insulin
resistance. The Journal of Clinical Endocrinology &
Metabolism, 89(9), 4206-4210.

Cohen, P. G. (2008). Obesity in men: the
hypogonadal-estrogen receptor relationship and its
effect on glucose homeostasis. Medical
hypotheses, 70(2), 358-360.

© East African Scholars Publisher, Kenya

287



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Endogenous Hormones Breast Cancer Collaborative
Group. (2003). Body mass index, serum sex
hormones, and breast cancer risk in postmenopausal
women. journal  of  the  National  Cancer
Institute, 95(16), 1218-1226.

de Mello, A. H., Costa, A. B., Engel, J. D. G, &
Rezin, G. T. (2018). Mitochondrial dysfunction in
obesity. Life sciences, 192, 26-32.

Emerenziani, S., Rescio, M. P., Guarino, M. P. L., &
Cicala, M. (2013). Gastro-esophageal reflux disease
and obesity, where is the link?. World Journal of
Gastroenterology: WJG, 19(39), 6536.
Yamanaka-Okumura, H., Tatano, H., Kajiura, D.,
Yamaguchi, C., Masuda, M., & Taketani, Y. (2016).
Key treatment of lifestyle-related diseases: nutritional
education and practice. Clinical calcium, 26(3), 441-
446.

Shiri, R., Euro, U., Helidvaara, M., Hirvensalo, M.,
Husgafvel-Pursiainen, K., Karppinen, J., .. &
Lallukka, T. (2017). Lifestyle risk factors increase the
risk of hospitalization for sciatica: findings of four
prospective cohort studies. The American journal of
medicine, 130(12), 1408-1414.

Priano, S. M., Hong, O. S., & Chen, J. L. (2018).
Lifestyles and health-related outcomes of US hospital
nurses: a systematic review. Nursing outlook, 66(1),
66-76.

Sheng, M., Yang, J., Bao, M., Chen, T., Cai, R,
Zhang, N., ... & Chao, J. (2021). The relationship
between step count and all-cause mortality and
cardiovascular events: A dose-response meta-
analysis. Journal of Sport and Health Science.

Li, Y., Pan, A., Wang, D. D., Liu, X., Dhana, K.,
Franco, O. H., ... & Hu, F. B. (2018). Impact of
healthy lifestyle factors on life expectancies in the US
population. Circulation, 138(4), 345-355.

Hofstetter, A., Schutz, Y., Jéquier, E., & Wahren, J.
(1986). Increased 24-hour energy expenditure in
cigarette  smokers. New England Journal of
Medicine, 314(2), 79-82.

Pilhatsch, M., Scheuing, H., Kroemer, N., Kobiella,
A., Bidlingmaier, M., Farger, G., ... & Zimmermann,
U. S. (2014). Nicotine administration in healthy non-
smokers reduces appetite but does not alter plasma
ghrelin. Human Psychopharmacology: Clinical and
Experimental, 29(4), 384-387.

Clair, C., Chiolero, A., Faeh, D., Cornuz, J., Marques-
Vidal, P., Paccaud, F., ... & Vollenweider, P. (2011).
Dose-dependent  positive  association  between
cigarette smoking, abdominal obesity and body fat:
cross-sectional data from a population-based
survey. BMC public health, 11(1), 1-10.

Clair, C., Chiolero, A., Faeh, D., Cornuz, J., Marques-
Vidal, P., Paccaud, F., ... & Vollenweider, P. (2011).
Dose-dependent  positive  association  between
cigarette smoking, abdominal obesity and body fat:
cross-sectional data from a population-based
survey. BMC public health, 11(1), 1-10.

Lee, K., Lee, C. M., Kwon, H. T., Oh, S. W., Choi,
H., Park, J. H., & Cho, B. (2012). Associations of
smoking and smoking cessation with CT-measured
visceral obesity in 4656 Korean men. Preventive
medicine, 55(3), 183-187.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Williamson, D. F., Madans, J., Anda, R. F., Kleinman,
J. C,, Giovino, G. A., & Byers, T. (1991). Smoking
cessation and severity of weight gain in a national
cohort. New England Journal of Medicine, 324(11),
739-745.

Aubin, H. J., Farley, A., Lycett, D., Lahmek, P., &
Aveyard, P. (2012). Weight gain in smokers after
quitting cigarettes: meta-analysis. Bmj, 345.

Filozof, C., Fernandez Pinilla, M. C., & Fernandez-
Cruz, A. (2004). Smoking cessation and weight
gain. Obesity reviews, 5(2), 95-103.

Filozof, C., Fernandez Pinilla, M. C., & Fernandez-
Cruz, A. (2004). Smoking cessation and weight
gain. Obesity reviews, 5(2), 95-103.

Chiolero, A., Faeh, D., Paccaud, F., & Cornuz, J.
(2008). Consequences of smoking for body weight,
body fat distribution, and insulin resistance. The
American journal of clinical nutrition, 87(4), 801-
809.

Kos, K. (2020). Cardiometabolic Morbidity and
Mortality with Smoking Cessation, Review of
Recommendations for People with Diabetes and
Obesity. Current Diabetes Reports, 20(12), 1-9.

Liu, G., Hu, Y., Zong, G., Pan, A., Manson, J. E.,
Rexrode, K. M., ... & Sun, Q. (2020). Smoking
cessation and weight change in relation to
cardiovascular disease incidence and mortality in
people with type 2 diabetes: a population-based cohort
study. The Lancet Diabetes & Endocrinology, 8(2),
125-133.

Hu, Y., Zong, G, Liu, G., Wang, M., Rosner, B., Pan,
A., .. & Sun, Q. (2018). Smoking cessation, weight
change, type 2 diabetes, and mortality. New England
Journal of Medicine.

Chen, S., Kawasaki, Y., Hu, H., Kuwahara, K.,
Yamamoto, M., Uehara, A., ... & Dohi, S. (2021).
Smoking cessation, weight gain, and the trajectory of
estimated risk of coronary heart disease: 8-Year
follow-up from a prospective cohort study. Nicotine
and Tobacco Research, 23(1), 85-91.

Perry, I. J., Wannamethee, S. G., Walker, M. K.,
Thomson, A. G., Whincup, P. H., & Shaper, A. G.
(1995). Prospective study of risk factors for
development of non-insulin dependent diabetes in
middle aged British men. Bmj, 310(6979), 560-564.
Liu, G., Hu, Y., Zong, G., Pan, A., Manson, J. E.,
Rexrode, K. M., ... & Sun, Q. (2020). Smoking
cessation and weight change in relation to
cardiovascular disease incidence and mortality in
people with type 2 diabetes: a population-based cohort
study. The Lancet Diabetes & Endocrinology, 8(2),
125-133.

Nakamura, K., Huxley, R., Ansary-Moghaddam, A.,
& Woodward, M. (2009). The hazards and benefits
associated with smoking and smoking cessation in
Asia: a meta-analysis of prospective studies. Tobacco
control, 18(5), 345-353.

Samet, J. M. (2018). Lung cancer, smoking, and
obesity: it’s complicated.

Koster, A., Leitzmann, M. F., Schatzkin, A., Adams,
K. F., van Eijk, J. T., Hollenbeck, A. R., & Harris, T.
B. (2008). The combined relations of adiposity and

© East African Scholars Publisher, Kenya

288



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

smoking on mortality. The American journal of
clinical nutrition, 88(5), 1206-1212.

Von Kries, R., Toschke, A. M., Koletzko, B., &
Slikker Jr, W. (2002). Maternal smoking during
pregnancy and childhood obesity. American journal of
epidemiology, 156(10), 954-961.

Compton, M. T., Daumit, G. L., & Druss, B. G.
(2006). Cigarette smoking and overweight/obesity
among individuals with serious mental illnesses: a
preventive perspective. Harvard review of
psychiatry, 14(4), 212-222.

Ronksley, P. E., Brien, S. E., Turner, B. J., Mukamal,
K. J., & Ghali, W. A. (2011). Association of alcohol
consumption with selected cardiovascular disease
outcomes: a systematic review and meta-
analysis. Bmj, 342, d671.

O'Keefe, E. L., DiNicolantonio, J. J., O'Keefe, J. H.,
& Lavie, C. J. (2018). Alcohol and CV health: Jekyll
and Hyde J-curves. Progress in Cardiovascular
Diseases, 61(1), 68-75.

Baliunas, D. O., Taylor, B. J., Irving, H., Roerecke,
M., Patra, J., Mohapatra, S., & Rehm, J. (2009).
Alcohol as a risk factor for type 2 diabetes: a
systematic review and meta-analysis. Diabetes
care, 32(11), 2123-2132.

Hsu, Y. H., Pai, H. C., Chang, Y. M,, Liu, W. H., &
Hsu, C. C. (2013). Alcohol consumption is inversely
associated with stage 3 chronic kidney disease in
middle-aged Taiwanese men. BMC nephrology, 14(1),
1-9.

Maclinnis, R. J., Hodge, A. M., Dixon, H. G., Peeters,
A., Johnson, L. E., English, D. R., & Giles, G. G.
(2014). Predictors of increased body weight and waist
circumference for middle-aged adults. Public health
nutrition, 17(5), 1087-1097.
https://www.cdc.gov/alcohol/fact-sheets/moderate-
drinking.htm - accessed April 4, 2021.

Traversy, G., & Chaput, J. P. (2015). Alcohol
consumption and obesity: an update. Current obesity
reports, 4(1), 122-130.

French, M. T., Popovici, I., & Maclean, J. C. (2009).
Do alcohol consumers exercise more? Findings from a
national survey. American Journal of Health
Promotion, 24(1), 2-10.

Fernandez-Sola, J. (2015). Cardiovascular risks and

benefits of moderate and heavy alcohol
consumption. Nature Reviews Cardiology, 12(10),
576-587.

Kuntsche, E., Kuntsche, S., Thrul, J., & Gmel, G.
(2017). Binge drinking: Health impact, prevalence,
correlates  and interventions. Psychology &
health, 32(8), 976-1017.

Esser, M. B., Hedden, S. L., Kanny, D., Brewer, R.
D., Gfroerer, J. C., & Naimi, T. S. (2014). Peer
reviewed: prevalence of alcohol dependence among
US adult drinkers, 2009-2011. Preventing chronic
disease, 11.

French, M. T., Norton, E. C., Fang, H. A. |, &
Maclean, J. C. (2010). Alcohol consumption and body
weight. Health economics, 19(7), 814-832.

Nielsen, S. J. (2012). Calories consumed from
alcoholic beverages by US adults, 2007-2010 (No.
110). US Department of Health and Human Services,

Centers for disease control and prevention, National
Center for Health Statistics.

95. Yeomans, M. R. (2010). Alcohol, appetite and energy
balance: is alcohol intake a risk factor for
obesity?. Physiology & behavior, 100(1), 82-89.

96. Bendsen, N. T., Christensen, R., Bartels, E. M., Kok,
F. J., Sierksma, A., Raben, A., & Astrup, A. (2013). Is
beer consumption related to measures of abdominal
and general obesity? A systematic review and meta-
analysis. Nutrition reviews, 71(2), 67-87.

97. Yeomans, M. R., & Gray, R. W. (2002). Opioid
peptides and the control of human ingestive
behaviour. Neuroscience & Biobehavioral
Reviews, 26(6), 713-728.

98. Koob, G. F. (2004). A role for GABA mechanisms in
the motivational effects of alcohol. Biochemical
pharmacology, 68(8), 1515-1525.

99. Widdowson, P. S., & Holman, R. B. (1992). Ethanol-
induced increase in endogenous dopamine release
may involve endogenous opiates. Journal  of
neurochemistry, 59(1), 157-163.

100. Réjdmark, S., Calissendorff, J., & Brismar, K. (2001).
Alcohol ingestion decreases both diurnal and
nocturnal  secretion of leptin in  healthy
individuals. Clinical endocrinology, 55(5), 639-647.

101.Yeomans, M. R., Caton, S., & Hetherington, M. M.
(2003). Alcohol and food intake. Current Opinion in
Clinical Nutrition & Metabolic Care, 6(6), 639-644.

102.Fischer, S., & Smith, G. T. (2008). Binge eating,
problem drinking, and pathological gambling: Linking
behavior  to shared traits and social
learning. Personality and individual
Differences, 44(4), 789-800.

103.Robinson, E., Roberts, C., Vainik, U., Estonia, T., &
Jones, A. (2020). The psychology of obesity: an
umbrella review and evidence-based map of the
psychological  correlates  of  heavier  body
weight. Neuroscience & Biobehavioral Reviews.

104.Jetté, M., Sidney, K., & Blimchen, G. (1990).
Metabolic equivalents (METS) in exercise testing,
exercise prescription, and evaluation of functional
capacity. Clinical cardiology, 13(8), 555-565.

105. Tremblay, M. S., Aubert, S., Barnes, J. D., Saunders,
T. J.,, Carson, V., Latimer-Cheung, A. E., ... &
Chinapaw, M. J. (2017). Sedentary behavior research
network (SBRN)-terminology consensus project
process and outcome. International journal of
behavioral nutrition and physical activity, 14(1), 1-17.

106.Owen, N., Healy, G. N., Matthews, C. E., & Dunstan,
D. W. (2010). Too much sitting: the population-health
science of sedentary behavior. Exercise and sport
sciences reviews, 38(3), 105.

107.LeBlanc, A. G., Gunnell, K. E., Prince, S. A,
Saunders, T. J., Barnes, J. D., & Chaput, J. P. (2017).
The ubiquity of the screen: an overview of the risks
and benefits of screen time in our modern
world. Translational Journal of the American College
of Sports Medicine, 2(17), 104-113.

108.Bauman, A. E., Petersen, C. B., Blond, K., Rangul,
V., & Hardy, L. L. (2018). The descriptive
epidemiology of sedentary behaviour. In Sedentary
behaviour epidemiology (pp. 73-106). Springer,
Cham.

© East African Scholars Publisher, Kenya

289



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

109.del Pozo-Cruz, J., Garcia-Hermoso, A., Alfonso-Rosa,
R. M., Alvarez-Barbosa, F., Owen, N., Chastin, S., &
del Pozo-Cruz, B. (2018). Replacing sedentary time:
meta-analysis of objective-assessment
studies. American journal of preventive
medicine, 55(3), 395-402.

110. Patterson, R., McNamara, E., Tainio, M., de Sa, T. H.,
Smith, A. D., Sharp, S. J., ... & Wijndaele, K. (2018).
Sedentary  behaviour and risk of all-cause,
cardiovascular and cancer mortality, and incident type
2 diabetes: a systematic review and dose response
meta-analysis. European journal of
epidemiology, 33(9), 811-829.

111.Bailey, D. P., Hewson, D. J., Champion, R. B., &
Sayegh, S. M. (2019). Sitting time and risk of
cardiovascular disease and diabetes: a systematic
review and meta-analysis. American Journal of
Preventive Medicine, 57(3), 408-416.

112.Gibbs, B. B., Hergenroeder, A. L., Katzmarzyk, P. T.,
Lee, I. M., & Jakicic, J. M. (2015). Definition,
measurement, and health risks associated with
sedentary behavior. Medicine and science in sports
and exercise, 47(6), 1295.

113. Patterson, R., McNamara, E., Tainio, M., de Sa, T. H.,
Smith, A. D., Sharp, S. J., ... & Wijndaele, K. (2018).
Sedentary behaviour and risk of all-cause,
cardiovascular and cancer mortality, and incident type
2 diabetes: a systematic review and dose response
meta-analysis. European journal of
epidemiology, 33(9), 811-829.

114. https://healthyliving.azcentral.com/acsm-definition-
cardiovascular-exercise-18723.html - accessed
November 18, 2020.

115.Colberg, S. R, Sigal, R. J., Yardley, J. E., Riddell, M.
C., Dunstan, D. W., Dempsey, P. C., ... & Tate, D. F.
(2016). Physical activity/exercise and diabetes: a
position statement of the American Diabetes
Association. Diabetes care, 39(11), 2065-2079.

116.Garber, C. E., Blissmer, B., Deschenes, M. R,
Franklin, B. A., Lamonte, M. J., Lee, I. M., ... &
Swain, D. P. (2011). American College of Sports
Medicine position stand. Quantity and quality of
exercise ~ for  developing and  maintaining
cardiorespiratory, musculoskeletal, and neuromotor
fitness in apparently healthy adults: guidance for
prescribing exercise. Medicine and science in sports
and exercise, 43(7), 1334-1359.

117.Jakicic, J. M., Clark, K., Coleman, E., Donnelly, J. E.,
Foreyt, J., Melanson, E., ... & Volpe, S. L. (2001).
Appropriate intervention strategies for weight loss and
prevention of weight regain for adults. Medicine &
Science in Sports & Exercise.

118.World  Health  Organization.  (2010). Global
Recommendations on Physical Activity for Health.
Geneva: WHO Press.

119. Chief Medical Office. (2011). UK Physical Activity
Guidelines. Available from:
https://www.gov.uk/government/publications/uk-
physical-activity-guidelines Accessed 1.10.17.

120. Darfour-Oduro, S. A., Buchner, D. M., Andrade, J. E.,
& Grigsby-Toussaint, D. S. (2018). A comparative
study of fruit and vegetable consumption and physical

activity among adolescents in 49 Low-and-Middle-
Income Countries. Scientific reports, 8(1), 1-12.

121.Fryar, C. D., Carroll, M. D., & Ogden, C. L. (2018).
Prevalence of overweight, obesity, and severe obesity
among children and adolescents aged 2-19 years:
United States, 1963-1965 through 2015-2016.

122.Landry, B. W., & Driscoll, S. W. (2012). Physical
activity in children and adolescents. PM&R, 4(11),
826-832.

123. https://www.cdc.gov/physicalactivity/basics/age-
chart.html. Accessed October 27, 2021.

124.Winzer, B. M., Whiteman, D. C., Reeves, M. M., &
Paratz, J. D. (2011). Physical activity and cancer
prevention: a systematic review of clinical
trials. Cancer Causes & Control, 22(6), 811-826.

125.Swift, D. L., McGee, J. E., Earnest, C. P., Carlisle, E.,
Nygard, M., & Johannsen, N. M. (2018). The effects
of exercise and physical activity on weight loss and
maintenance. Progress in cardiovascular
diseases, 61(2), 206-213.

126.Donnelly, J. E., Blair, S. N., Jakicic, J. M., Manore,
M. M., Rankin, J. W., & Smith, B. K. (2009).
American College of Sports Medicine Position Stand.
Appropriate physical activity intervention strategies
for weight loss and prevention of weight regain for
adults. Medicine and science in sports and
exercise, 41(2), 459-471.

127.Lupton, J. R., Brooks, J. A., Butte, N. F., Caballero,
B., Flatt, J. P.,, & Fried, S. K. (2002). Dietary
reference intakes for energy, carbohydrate, fiber, fat,
fatty acids, cholesterol, protein, and amino
acids. National Academy Press: Washington, DC,
USA, 5, 589-768.

128.You, A. (2015). Dietary guidelines for Americans. US
Department of Health and Human Services and US
Department of Agriculture.

129.Jakicic, J. M., Tate, D. F., Lang, W., Davis, K. K.,
Polzien, K., Neiberg, R. H., ... & Erickson, K. (2014).
Objective physical activity and weight loss in adults:
The step-up randomized clinical trial. Obesity, 22(11),
2284-2292.

130. Collins, H., Fawkner, S., Booth, J. N., & Duncan, A.
(2018). The effect of resistance training interventions
on weight status in youth: a meta-analysis. Sports
medicine-open, 4(1), 1-16.

131.Raynor, H. A., & Champagne, C. M. (2016). Position
of the Academy of Nutrition and Dietetics:
interventions for the treatment of overweight and
obesity in adults. Journal of the Academy of Nutrition
and Dietetics, 116(1), 129-147.

132. https://www.nhlbi.nih.gov/health/educational/wecan/d
ownloads/calreqgtips.pdf.

133.Schwartz, M. W., Seeley, R. J., Zeltser, L. M,
Drewnowski, A., Ravussin, E., Redman, L. M., &
Leibel, R. L. (2017). Obesity pathogenesis: an
endocrine society scientific statement. Endocrine
reviews, 38(4), 267-296.

134.Fock, K. M., & Khoo, J. (2013). Diet and exercise in
management of obesity and overweight. Journal of
gastroenterology and hepatology, 28, 59-63.

135.DeSalvo, K. B., Olson, R., & Casavale, K. O. (2016).
Dietary guidelines for Americans. Jama, 315(5), 457-
458,

© East African Scholars Publisher, Kenya

290


https://www.cdc.gov/physicalactivity/basics/age-chart.html
https://www.cdc.gov/physicalactivity/basics/age-chart.html
https://www.nhlbi.nih.gov/health/educational/wecan/downloads/calreqtips.pdf
https://www.nhlbi.nih.gov/health/educational/wecan/downloads/calreqtips.pdf

Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

136. Parretti, H. M., Jebb, S. A., Johns, D. J., Lewis, A. L.,
Christian-Brown, A. M., & Aveyard, P. (2016).
Clinical effectiveness of very-low-energy diets in the
management of weight loss: a systematic review and
meta-analysis of randomized controlled trials. obesity
reviews, 17(3), 225-234.

137.Turner, L. R., Harris, M. F., & Mazza, D. (2015).
Obesity management in general practice: does current
practice match guideline recommendations?. Medical
Journal of Australia, 202(7), 370-372.

138.Liu, A. G., Ford, N. A, Hu, F. B., Zelman, K. M.,
Mozaffarian, D., & Kris-Etherton, P. M. (2017). A
healthy approach to dietary fats: understanding the
science and taking action to reduce consumer
confusion. Nutrition journal, 16(1), 1-15.

139.Kelly, T., Unwin, D., & Finucane, F. (2020). Low-
Carbohydrate diets in the management of obesity and
type 2 diabetes: a review from clinicians using the
approach in practice. International journal of
environmental research and public health, 17(7),
2557.

140.Paoli, A., Rubini, A., Volek, J. S., & Grimaldi, K. A.
(2013). Beyond weight loss: a review of the
therapeutic uses of very-low-carbohydrate (ketogenic)
diets. European journal of clinical nutrition, 67(8),
789-796.

141.Halton, T. L., & Hu, F. B. (2004). The effects of high
protein diets on thermogenesis, satiety and weight
loss: a critical review. Journal of the American
college of nutrition, 23(5), 373-385.

142.World Health Organization. (2015). Guideline: sugars
intake for adults and children. World Health
Organization.

143.Rauber, F., Chang, K., Vamos, E. P., da Costa
Louzada, M. L., Monteiro, C. A., Millett, C., & Levy,
R. B. (2021). Ultra-processed food consumption and
risk of obesity: a prospective cohort study of UK
Biobank. European journal of nutrition, 60(4), 2169-
2180.

144.Gaesser, G. A., Miller Jones, J., & Angadi, S. S.
(2021). Perspective: Does Glycemic Index Matter for
Weight Loss and Obesity Prevention? Examination of
the Evidence on “Fast” Compared with “Slow”
Carbs. Advances in Nutrition.

145.Te Morenga, L., Mallard, S., & Mann, J. (2013).
Dietary sugars and body weight: systematic review
and meta-analyses of randomised controlled trials and
cohort studies. Bmj, 346.

146.Forshee, R. A., Anderson, P. A., & Storey, M. L.
(2008). Sugar-sweetened beverages and body mass
index in children and adolescents: a meta-
analysis. The  American  journal of clinical
nutrition, 87(6), 1662-1671.

147.Mendonga, R. D. D., Pimenta, A. M., Gea, A., de la
Fuente-Arrillaga, C., Martinez-Gonzalez, M. A,
Lopes, A. C. S.,, & Bes-Rastrollo, M. (2016).
Ultraprocessed food consumption and risk of
overweight and obesity: the University of Navarra
Follow-Up (SUN) cohort study. The American
journal of clinical nutrition, 104(5), 1433-1440.

148.Canhada, S. L., Luft, V. C., Giatti, L., Duncan, B. B.,
Chor, D., Maria de Jesus, M., ... & Schmidt, M. 1.
(2020). Ultra-processed foods, incident overweight

and obesity, and longitudinal changes in weight and
waist circumference: the Brazilian Longitudinal Study
of Adult Health (ELSA-Brasil). Public health
nutrition, 23(6), 1076-1086.

149.Rauber, F., Chang, K., Vamos, E. P., da Costa
Louzada, M. L., Monteiro, C. A., Millett, C., & Levy,
R. B. (2021). Ultra-processed food consumption and
risk of obesity: a prospective cohort study of UK
Biobank. European journal of nutrition, 60(4), 2169-
2180.

150. Wolfe, R. R., Cifelli, A. M., Kostas, G., & Kim, . Y.
(2017). Optimizing protein intake in adults:
interpretation and application of the recommended
dietary allowance compared with the acceptable
macronutrient  distribution  range. Advances in
Nutrition, 8(2), 266-275.

151.Lemon, P. W. (1995). Do athletes need more dietary
protein and amino acids?. International Journal of
Sport Nutrition and Exercise Metabolism, 5(s1), S39-
S61.

152.Pesta, D. H., & Samuel, V. T. (2014). A high-protein
diet for reducing body fat: mechanisms and possible
caveats. Nutrition & metabolism, 11(1), 1-8.

153.Volpi, E., Kobayashi, H., Sheffield-Moore, M.,
Mittendorfer, B., & Wolfe, R. R. (2003). Essential
amino acids are primarily responsible for the amino
acid stimulation of muscle protein anabolism in
healthy elderly adults. The American journal of
clinical nutrition, 78(2), 250-258.

154.Burd, N. A., Beals, J. W., Martinez, I. G., Salvador,
A. F., & Skinner, S. K. (2019). Food-first approach to
enhance the regulation of post-exercise skeletal
muscle protein synthesis and remodeling. Sports
medicine, 49(1), 59-68.

155.Gilbert, J. A., Bendsen, N. T., Tremblay, A., &
Astrup, A. (2011). Effect of proteins from different
sources on body composition. Nutrition, Metabolism
and Cardiovascular Diseases, 21, B16-B31.

156.Kurihara, A., Okamura, T., Sugiyama, D,
Higashiyama, A., Watanabe, M., Okuda, N., ... &
NIPPON DATA90 Research Group. (2018).
Vegetable protein intake was inversely associated
with cardiovascular mortality in a 15-year follow-up
study of a general Japanese population. Journal of
atherosclerosis and thrombosis, 44172.

157.Castro-Barquero, S., Lamuela-Raventés, R. M.,
Doménech, M., & Estruch, R. (2018). Relationship
between Mediterranean dietary polyphenol intake and
obesity. Nutrients, 10(10), 1523.

158.Golay, A., & Bobbioni, E. (1997). The role of dietary
fat in obesity. International journal of obesity and
related metabolic disorders: journal of the
International Association for the Study of Obesity, 21,
S2-11.

159.Newman, L. P., Bolhuis, D. P., Torres, S. J., & Keast,
R. S. (2016). Dietary fat restriction increases fat taste
sensitivity in people with obesity. Obesity, 24(2), 328-
334.

160.Hariri, N., & Thibault, L. (2010). High-fat diet-
induced obesity in animal models. Nutrition research
reviews, 23(2), 270-299.

161.Wang, L., Wang, H., Zhang, B., Popkin, B. M., & Du,
S. (2020). Elevated Fat Intake Increases Body Weight

© East African Scholars Publisher, Kenya

291



Shashi K. Agarwal., East African Scholars J Med Sci; Vol-4, Iss-11 (Dec, 2021): 281-292

and the Risk of Overweight and Obesity among
Chinese Adults: 1991-2015 Trends. Nutrients, 12(11),
3272.

162.Trichopoulou, A., & Critselis, E. (2004).
Mediterranean diet and longevity. European Journal
of Cancer Prevention, 13(5), 453-456.

163.Trichopoulou, A., & Critselis, E. (2004).
Mediterranean diet and longevity. European Journal
of Cancer Prevention, 13(5), 453-456.

164.Bricarello, L. P., Poltronieri, F., Fernandes, R.
Retondario, A., de Moraes Trindade, E. B. S., & de
Vasconcelos, F. D. A. G. (2018). Effects of the
Dietary Approach to Stop Hypertension (DASH) diet
on blood pressure, overweight and obesity in
adolescents: A systematic review. Clinical nutrition
ESPEN, 28, 1-11.

165.Craig, W. J. (2010). Nutrition concerns and health
effects of vegetarian diets. Nutrition in Clinical
Practice, 25(6), 613-620.

166.Tonstad, S., Stewart, K., Oda, K., Batech, M.,
Herring, R. P., & Fraser, G. E. (2013). Vegetarian
diets and incidence of diabetes in the Adventist Health
Study-2. Nutrition, Metabolism and Cardiovascular
Diseases, 23(4), 292-299.

167.Rosell, M., Appleby, P., Spencer, E., & Key, T.
(2006). Weight gain over 5 years in 21 966 meat-
eating, fish-eating, vegetarian, and vegan men and

women in EPIC-Oxford. International journal of
obesity, 30(9), 1389-1396.

168. Newby, P. K., Tucker, K. L., & Wolk, A. (2005). Risk
of overweight and obesity among semivegetarian,
lactovegetarian, and vegan women. The American
journal of clinical nutrition, 81(6), 1267-1274.

169.Vergnaud, A. C., Norat, T., Romaguera, D., Mouw,
T., May, A. M., Travier, N., ... & Peeters, P. H.
(2010). Meat consumption and prospective weight
change in participants of the EPIC-PANACEA
study. The  American  journal  of  clinical
nutrition, 92(2), 398-407.

170.Barnard, N. D., Levin, S. M., & Yokoyama, Y.
(2015). A systematic review and meta-analysis of
changes in body weight in clinical trials of vegetarian
diets. Journal of the Academy of Nutrition and
Dietetics, 115(6), 954-969.

171.Huang, R. Y., Huang, C. C., Hu, F. B., & Chavarro, J.
E. (2016). Vegetarian diets and weight reduction: a
meta-analysis of randomized controlled trials. Journal
of general internal medicine, 31(1), 109-116.

172.Craig, W. J. (2010). Nutrition concerns and health
effects of vegetarian diets. Nutrition in Clinical
Practice, 25(6), 613-620.

173.Melina, V., Craig, W., & Levin, S. (2016). Position of
the Academy of Nutrition and Dietetics: vegetarian
diets. Journal of the Academy of Nutrition and
Dietetics, 116(12), 1970-1980.

Cite This Article: Shashi K. Agarwal (2021). Lifestyles and Their Relationship with Obesity. East African Scholars J

Med Sci, 4(11), 281-292.

© East African Scholars Publisher, Kenya

292



