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�� Adipose�tissue
CATEGORY: Biology

Adipose tissue is the anatomical name for body fat 
found in humans and other mammals. Adipose 
tissue is composed of a loose collection of adipo-
cytes, or cells specially designed to provide storage 
for lipids and triglycerides. Lipids and triglycer-
ides are naturally occurring, non-water soluble 
molecules that store energy for the body’s future 
use. These fat reserves help insulate and protect 
the body. They provide a source of energy when 
food is unavailable. When more energy is con-
sumed than the body needs, the quantity of adi-
pose tissue grows, leading to obesity.

For many years, scientists believed that adipose 
tissue functioned simply as a storage container, 
holding energy in fat for future use. Twenty-first-
century research has shown that it takes an active 
role in a number of key body functions, including 
regulating appetite, body weight, immunity, repro-
duction, and the way the body uses insulin and 
ingested fats. Although too much body fat can be a 
bad thing, adipose tissue plays an essential role in 
overall health.

Background
The two main forms of adipose tissue are white and 
brown. The center of most white adipocytes is a vac-
uole, or a sack surrounded by a membrane, filled 
with lipids. The remainder of the cell components 
surround the vacuole, giving the adipocyte a ring-like 
appearance. In brown adipocytes, lipids are dispersed 
in smaller drops throughout the cell. Brown adipo-
cyte cells have a larger blood supply to help promote 
the provision of heat to the body. Adipocytes may be 
as small as 30 microns or larger than 230 microns. 
Brown cells are generally smaller than white cells. 
They are loosely held together by collagen fibers to 
form the third layer of the body under the skin.

White and brown adipose tissue are similar in 
composition but have some key differences. 
White adipose tissue stores energy and helps reg-
ulate other functions of the body. In addition, 
white adipose tissue is a poor conductor of heat, 
making it a very effective form of insulation for 
the body. This type is far more common and is the 
type people usually are referring to when they 
speak of body fat.

Brown adipose tissue is found more commonly 
in small mammals, such as mice and rats, and in 
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human infants. The main function of brown adi-
pose is to maintain body heat. Therefore, it is more 
common in small mammals, which are more vul-
nerable to cold because of their size. Human infants 
are generally unable to generate body heat by shiv-
ering, so the presence of a larger percentage of 
brown adipose tissue functions as an additional 
heat source.

As babies grow, brown adipose tissue disappears, 
and it is rarely present in adults. However, some 
individuals can develop so-called “beige” fat cells. 
This type of adipose tissue has been found in mice 
and in some people who exercise heavily. Exercise 
prompts skeletal muscles to release a protein called 
irisin, which in turn acts on white adipose cells to 
make them function like brown cells. An athlete’s 
lean body can then compensate for the lack of insu-
lating body fat by generating heat from the trans-
formed white adipose tissue as if it were brown adi-
pose tissue.

The number and type of adipose fat cells changes 
over an individual’s lifetime. Each adipocyte has a 
life span of about ten years, after which it is replaced 
by a new cell. In humans, brown cells diminish, and 
white cells become more predominant. People 
have a tendency to gain weight with age, which is 

known to be the result of indi-
vidual adipocytes growing in 
size. It is unclear, however, 
whether the body continues to 
increase the number of adipo-
cytes it produces once an indi-
vidual reaches adulthood or 
simply replaces worn out cells.

In addition to helping to 
regulate the body’s tempera-
ture through insulation or 
heat generation, adipose tissue 
functions as an unofficial part 
of the endocrine system. The 
endocrine system regulates 
most of the body’s important 
functions through the release 
of hormones from the thyroid, 
pancreas, pituitary gland, 
adrenal glands, and other 
glandular organs. Adipose 
tissue releases more than fifty 
adipokines, or substances that 

act like hormones, even though it is not technically 
part of the endocrine system.

Two of the more important adipokines pro-
duced by adipose tissue are adiponectin and leptin. 
Adiponectin affects how the body metabolizes fats 
and sugar; with more adiponectin, fats and sugars 
are more efficiently processed through the blood-
stream. Among the more important results of this 
are increased glucose tolerance and decreased 
insulin resistance, leading to lower risk of diabetes. 
Leptin helps the hypothalamus regulate appetite; 
when leptin levels are low, individuals are more 
likely to overeat and become obese. In addition, a 
relationship exists between the amount of adipose 
tissue and the effectiveness of the adipokines, and 
researchers continue to study this relationship as a 
potential means to reduce the incidence of weight-
related illnesses such as diabetes.

Topic Today
The role of adipose tissue in overall health is 
thought to be related to inflammation. Inflamma-
tion is the body’s response to something harmful. 
Researchers have determined that high levels of 
adipose tissue—obesity—create a low level of per-
sistent inflammation in a body, which affects the 
immune system and makes the body more 

Micro-anatomy of subcutaneous fat. (BruceBlaus)
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susceptible to attack in the form of illnesses, 
including cancer. Adipose tissue has also been 
found to affect the function of the reproductive 
system, including the levels of the hormones nec-
essary for fertility. The presence of either too 
much or too little adipose tissue can negatively 
affect fertility and reproduction.

Scientists continue to work to understand the 
complex interactions between adipose tissue and 
other body systems in the hopes of reducing or 
eliminating diseases such as type 2 diabetes and 
other weight-related conditions. They also are 
considering the unique aspects of adipose tissue 
to help find treatments for other conditions. For 
example, among the materials that make up adi-
pocytes are stem cells, which are generally more 
abundant in and more easily harvested from adi-
pose tissue than stem cells from bone marrow 
and other sources. These cells may help to treat 
bones that resist healing after breaks and other 
conditions.

—Janine Ungvarsky, Geraldine Marrocco
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�� Body�mass�index�(BMI)
CATEGORY: Biology

Body mass index (BMI), refers to the measurement 
of a person using weight in relation to height. 
Despite its limitations, many studies have found 
correlations of correct BMI assessments with body 
fat rate, making it a reliable method. It is also useful 
to help assess the health risks of people who suffer 
from eating disorders such as anorexia nervosa and 
bulimia. It is not, however, a diagnostic tool. 
Improvements have been done on the BMI calcula-
tions through the decades. There are several ways 
to calculate BMI, and the most common relies on 
the mathematical formula weight(kg)/height(m2). 
In general, the higher the BMI number, the more 
fat the body has. A high BMI may put the person at 
risk for chronic diseases such as heart disease and 
diabetes.

Brief History
The BMI measurement is also known as the Que-
telet Index after its French inventor, Adolphe Que-
telet, who designed it in the mid-nineteenth cen-
tury. It became known as BMI and popularized in 
the early 1970s, after a study published by Ancel 
Benjamin Keys, the American scientist and nutri-
tionist who invented the K-rations for US soldiers 
during World War II. Keys also identified the Medi-
terranean diet as a healthful alternative to the typ-
ical American diet. Based on the traditional diets of 
southern Europe, the Mediterranean diet has been 
linked to the health and longevity of the popula-
tions who consume it.

Since its invention in the 1800s and its revival in 
the 1970s, several organizations, such as the World 
Health Organization (WHO) and the US Centers 
for Disease Control (CDC), among others, have 
worked to consistently improve and modify the BMI 
measurement system. In general, BMI is an index to 
measure fatness or fat levels, which applies to adults 
preferably over 20 years of age. It can be also be 
used to measure weight levels in children and ado-
lescents, but weight levels fluctuate so often through 
age and sex among children, that the CDC created 
weight charts for underage people based on per-
centiles according to sex and age.

The CDC has also added modifications to the 
BMI, in order to better assess the fat levels of some 
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populations, such as the elderly and athletes. The 
basic BMI categories are as follows

•	 Underweight = 18.5 and below
•	 Normal weight = 18.5 to 24.9
•	 Overweight = 25 to 29.9
•	 Obesity = 30-39.9.
•	 Severe Obesity= >40

BMI is considered important because of the health 
risks associated with being overweight. According 
to some medical studies, excessive body weight—
especially after middle age—is associated with 
myriad chronic diseases, health problems, and even 
death. For most of the adult population, BMI mea-
surements are a good tool to estimate the healthy 
weight range of individuals. Therefore, medical 
personnel often use BMI to determine if a patient is 
overweight and often try to make some adjustments 
related to age and sex; the elderly, for example, may 
report a lower BMI due to muscle loss yet be over-
weight in reality.

Overview
Even though it is considered a reliable fat rate mea-
surement and health risk predictor, experts warn 
against considering BMI estimates as a diagnosis. 
An in-depth examination aimed at determining a 
person’s level of overweight and health risks needs 
to include other elements, such as measuring body 
fat by way of skinfold thickness using calipers, waist 
measurements, family medical history, ethnicity, 
occupation, and myriad other factors that should 
be taken into account when determining an indi-
vidual’s ideal weight and health risks. These should 
be performed by medical personnel or those highly 
trained in performing health screenings.

Despite its challenges and limitations, according 
to the CDC, paying attention to BMI is important 
because people who are extremely overweight or 
obese are at increased risk for many diseases and 
harmful health conditions, including hypertension, 
or high blood pressure, high low-density lipoprotein 
(LDL) cholesterol, type 2 diabetes, strokes, osteoar-
thritis, some cancers, some chronic conditions, and 

A graph of body mass index as a function of body mass and body height. The dashed lines represent subdivisions within a 
major class. (amfucla  via Wikimedia Commons)



Principles of Health: Obesity Body mass index (BMI)

5

even mental illness, such as anxiety and depression, 
among others. The CDC also recommends com-
bining BMI calculations with other measurements 
when available, such as underwater weighing, bio-
electrical impedance, dual energy x-ray absorptiom-
etry, and isotope dilution. However, since these 
require trained personnel and are not always avail-
able, BMI remains a simple and inexpensive way of 
calculating healthy weight levels in individuals.

Although BMI is a common measure, it is also the 
subject of several criticisms. Among the most 
common critiques is that BMI is too general and even 
inaccurate; it does not, for instance, take into account 
that different populations have different degrees of 
fatness due to genetics or natural body shapes or pro-
portions. It also cannot distinguish between healthy 
and unhealthy types of body mass. Fat gets distrib-
uted differently among different groups; for example, 
differences exist between Asian and some Pacific 
Asian groups. Moreover, some athletes may be per-
fectly healthy and not overweight, yet report a higher 
BMI due to increased muscle mass.

Therefore, BMI interpretations should take into 
account several biological and societal factors. 

Some experts have proposed that the 
definitions for overweight in the WHO 
classification be amended to include 
these variants. In response, the WHO 
added cut-off points for observed 
health risks among different popula-
tions, which allows for better interna-
tional comparisons.

The importance of using BMI has 
become clearer in the last decades, as 
the number of health studies grows 
which link body weight, health risks, 
and longevity. For example, close to 80 
percent of individuals diagnosed with 
type 2 diabetes are also overweight or 
obese. Other chronic diseases that cor-
relate with being overweight are hyper-
tension, high cholesterol, heart disease 
and as a consequence of these, kidney 
damage, stroke, liver and gallbladder 
disease, as well as several types of 
cancer, among others. In some of these 
cases, scientists have not yet found the 
reason for these correlations. However, 
it is believed that excess weight serves 

as a catalyst for changes in cell structures and func-
tions, and in other important bodily functions such 
as heart pumping and blood circulation, due to the 
overwork the organism undergoes because of the 
increased body mass caused by obesity.

—Trudy Mercadal
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�� Cholesterol
Cholesterol is a molecule that is a vital constituent 
of cell membranes and an essential substrate in 
the synthesis of vitamin D and steroid hormones 
(e.g., estradiol, testosterone, aldosterone, and cor-
tisol). Cholesterol is also a component of bile, 
which facilitates the absorption of fats and fat-sol-
uble vitamins. Although the body may synthesize 
cholesterol, it also utilizes the cholesterol pro-
vided by the diet, which is partially absorbed in the 
intestinal tract and transported into the liver, the 
organ that controls the concentration of choles-
terol in the blood. Excessive cholesterol is secreted 
into the bile; part of it is then excreted into the 
feces while the rest is reabsorbed and return to the 
liver. Two lipoproteins play a major role in choles-
terol transport through the blood, the high den-
sity lipoproteins (HDL) and low density lipopro-
teins (LDL). Cholesterol binds LDL in the liver to 
be transported to the tissues, while HDL removes 
cholesterol from cell membranes and transports it 
into the liver.

Action of Cholesterol
Cholesterol is used in the synthesis of the steroid 
hormones estradiol and testosterone, which are the 
main sex hormones, and the corticosteroids aldo-
sterone and cortisol, which regulate the glucose 
metabolism, and the electrolytes concentration and 
water balance, respectively. 

It contributes to the production of vitamin D 
and bile acids and assists in the absorption of fat 
and fat-soluble vitamins A, D, E, and K.

Sources of Cholesterol
Cholesterol is present in all animal-based fats in 
varying degrees. The following are rich sources of 
cholesterol:

•	 Egg yolk
•	 Butter
•	 Cheese
•	 Fatty meats

Excessive consumption of dietary fat (i.e., satu-
rated and unsaturated fat) may contribute 
more significantly to dyslipidemia (i.e., a dis-
order of lipid and lipoprotein metabolism), 
and increased risk of atherosclerosis and 

cardiovascular diseases than the intake of 
dietary cholesterol itself.

High consumption of saturated fat, which is rich 
in saturated fatty acids, raises LDL-cholesterol 
blood levels. The following are sources of saturated 
fat:

•	 Fatty meats
•	 Fatty dairy products (i.e., whole milk, cream, 

butter, and cheese)
•	 Egg yolk
•	 Coconut and palm oils

Unsaturated fats can be monounsaturated (i.e., 
containing one double bond in its carbon chain) or 
polyunsaturated (i.e., containing more than one 
double bond). The following are sources of mono-
unsaturated fat:

•	 Olive, canola, corn, sesame-seed, cod liver, 
and high-oleic sunflower-seed or safflower oils

•	 Avocados
•	 Almonds, peanuts, hazelnuts, macadamia 

nuts, pecans, pistachios, and cashews
•	 Soybeans
•	 Halibut, sablefish, and mackerel
•	 Monterey jack and parmesan cheese

The following are sources of polyunsaturated fat:
•	 Sesame-seed, safflower, soybean, corn flax-

seed, and sunflower-seed oils
•	 Soybeans
•	 Pumpkin, sesame, flax, and sunflower seeds
•	 Fatty fish (e.g., salmon, mackerel, herring, 

trout, fresh tuna, and sardines)
•	 Walnuts

Trans fats exist in many foods naturally in small 
amounts but most are found in processed foods 
such as margarine, fast foods, packaged cookies 
and potato chips, and fried foods.

Recommended Intake of Cholesterol
The expert panel of the National Cholesterol Edu-
cation Program on detection, evaluation and treat-
ment of high blood cholesterol in adults (Adult 
Treatment Panel III - ATP III), recommends to con-
sume < 200 mg/day of cholesterol.

It is recommended that whole milk be provided 
to babies (as appropriate following weaning from 
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breast milk or formula feeding) up to 2 years of age 
as cholesterol is vital to achieve proper brain devel-
opment during this time.

Dietary recommendations generally involve lim-
iting intake of foods that increase LDL-cholesterol 
levels, particularly saturated and trans fats. It is cur-
rently recommended that dietary fat intake be lim-
ited as follows:

•	 Total dietary fat should comprise 25–35% of 
total caloric intake

•	 Saturated fat should comprise < 7 % of total 
caloric intake

•	 Trans fat should comprise < 1 % of total 
caloric intake

Cholesterol Deficiency
Conditions that disrupt the metabolism of choles-
terol and lipoproteins and result in low levels of 

cholesterol (blood cholesterol level < 160 mg/dL) 
include:

•	 Tangier disease, a rare genetic disorder char-
acterized by familial HDL deficiency

•	 Hypobetalipoproteinemia or abetalipopro-
teinemia, rare genetic disorders character-
ized by low total cholesterol, low or normal 
HDL, and low triglyceride levels

•	 Hyperthyroidism, liver disease, HIV infec-
tion/AIDS, or malnutrition, who are at risk of 
developing secondary hypocholesterolemia 
(i.e., low blood cholesterol levels).

Signs and symptoms of cholesterol deficiency are 
rare, and include:

•	 depression
•	 orange-yellow tonsils and enlarged liver and 

spleen in individuals with Tangier disease.

High cholesterol levels can lead to hardening of the arteries, also called atherosclerosis. This occurs when fat, choles-
terol, and other substances build up in the walls of arteries and form hard structures called plaques. Over time, these 
plaques can block the arteries and cause heart disease, stroke, and other symptoms or problems throughout the body. 
(MedlinePlus)
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High Cholesterol (hypercholesterolemia)
Those at risk for high blood cholesterol level (rec-
ommended blood levels: total cholesterol < 200 
mg/dL; LDL < 100 mg/dL; HDL > 60 mg/dL), 
include:

•	 persons with a genetic predisposition for 
hyperlipidemia (i.e., high blood lipid levels), 
hypercholesterolemia (i.e., high blood cho-
lesterol levels), or hypertriglyceridemia (i.e., 
high blood triglyceride levels)

•	 individuals who are overweight or obese
•	 individuals with hypertension, diabetes mel-

litus (DM), hypothyroidism, polycystic ovary 
syndrome, or kidney disease

•	 individuals with alcoholism
•	 individuals with diets high in saturated fat, 

trans fat, and cholesterol
•	 persons with sedentary lifestyles
•	 individuals who smoke
•	 individuals with HDL-cholesterol levels  

< 40 mg/dL

Signs and symptoms of hypercholesterolemia 
include:

•	 Manifestations of atherosclerosis and coro-
nary artery disease (CAD), such as
 ˚ angina
 ˚ shortness of breath
 ˚ fatigue
 ˚ weakness
 ̊ a cardiac event, including sudden cardiac death

Risk of Interaction with Medications
The following substances can increase the risk for 
hypercholesterolemia:

•	 Birth control pills
•	 Estrogen
•	 Corticosteroids
•	 Some diuretics
•	 Beta blockers
•	 Some antidepressants

Research Findings
Investigators in a 2009 population study conducted 
in Australia estimated that a 10% reduction in LDL 
cholesterol could potentially save ~ 3,000 lives from 
CAD and stroke per year.

There is some criticism of the current public 
health recommendation in the U.S. for cholesterol 
consumption, as blood cholesterol is significantly 
impacted by other dietary factors. Researchers sug-
gested that increasing intake of unsaturated fats 
and reducing intake of trans fat and saturated fat 
may have a more profound effect on LDL-choles-
terol status and risk of cardiovascular diseases than 
simply limiting cholesterol intake alone.

Researchers conducted a prospective study in 
the Prevention of Renal and Vascular End-Stage 
Disease (PREVEND) cohort, in which they deter-
mined that higher blood HDL cholesterol is 
strongly related to lower risk for developing DM2.

Recent studies have revealed that individuals 
with cardiovascular diseases (e.g., atherosclerosis 
and hypercholesterolemia), DM2, and metabolic 
syndrome are at an increased risk for developing 
sporadic Alzheimer’s disease (AD). Researchers 
studied mice fed an atherogenic diet to assess 
changes in metabolic and cognitive function. They 
observed that consuming an atherogenic diet 
caused changes in the hippocampus indicating 
defective insulin/IGF signaling resulting in an 
insulin resistant brain state, potentially contrib-
uting to the cognitive impairment seen in sporadic 
AD. While the mechanisms by which the athero-
genic diet altered the brain insulin/IGF signaling 
are not fully understood, researchers believe that 
neuroinflammation is significant to the process, 
similar to the systemic/metabolic inflammation 
that results from diet-induced prediabietic and ath-
erogenic conditions.

Red meats and saturated fats may increase the risk 
for CAD, but white meats, fish, and unsaturated fats 
(particularly monounsaturated fats) have shown 
potential for reducing the incidence of CAD and 
cancer risk by lowering LDL cholesterol in the blood.

While it is important to limit saturated fat and 
cholesterol intake, it is also important not to replace 
it with a diet high in simple carbohydrates. Diets 
high in simple carbohydrates are associated with 
dyslipidemia and DM. It is vital to emphasize that 
diet modification, for the prevention of CAD, 
should include unsaturated fats, lean proteins, 
complex carbohydrates, and fruits and vegetables.

Summary
Individuals should learn about the physiologic 
effects of cholesterol, including the contribution of 
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high cholesterol to the development of atheroscle-
rosis and CAD. Cholesterol intake, quantity and 
type of dietary fat intake may contribute to risk fac-
tors for obesity, hypertension, DM, CAD, and cancer. 
It is important to eat a balanced diet that includes 
low cholesterol and appropriate dietary fat options, 
balanced with protein and carbohydrate choices. 
There are potential interactions between choles-
terol and any medications. Research suggests that 
increasing intake of unsaturated fats and reducing 
intake of trans fat and saturated fat is more benefi-
cial than limiting cholesterol intake in general.

—Cherie Marcel
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�� Compulsive�overeating
CATEGORY: Disorder

Signs
It is estimated that 4 million American adults are 
compulsive overeaters. The behavior is nearly twice 
as common in women as in men, and it typically 

begins before the age of twenty years. The primary 
sign of compulsive overeating is regularly eating 
large quantities of food uncontrollably without 
physical hunger. Other food related behaviors 
include eating rapidly, eating to the point of phys-
ical discomfort, eating alone and secretly, hiding 
food to eat later, hiding the evidence of eating, and 
eating food that has been discarded or is about to 
be discarded.

Compulsive overeaters have a preoccupation 
with food, spending an inordinate amount of time 
on meal planning, food shopping, and cooking and 
eating. They make furtive trips to convenience 
stores, fast food restaurants, and late night grocery 
stores. They recognize that their eating habits are 
not normal and feel powerless to stop eating volun-
tarily. They turn to food for comfort and yet use it as 
a reward. Their rapid weight gain brings them feel-
ings of guilt, shame, disgust, and self-loathing. They 
cannot separate their identity from their weight; in 
weighing themselves, for example, how they feel 
about themselves is dictated by the number on the 
scale. They believe that they will be better persons 
once they are thin, so they try various diets with a 
sense of desperation. Although weight may be lost 
initially, it is often regained, plus more.

Underlying Causes
Researchers have not conclusively determined the 
underlying causes of compulsive overeating. Studies 
have investigated genetic predispositions to food 
addiction, in which a person’s metabolism of foods, 
such as sugar, wheat, and fats, affects the same area 
of the brain affected by other addictive substances, 
such as cocaine. Other brain studies have examined 
compulsive overeating as a biochemically based 
impulse disorder somewhat similar to kleptomania, 
hypersexuality, compulsive shopping, and gam-
bling addiction. A connection to dopamine in the 
brain has been shown, as well as hypersensitivity to 
the pleasurable properties of food.

Some medical professionals consider compul-
sive overeating to be a means of self- medicating for 
clinical depression. In some cases, the resulting 
rapid weight gain may be a protective mechanism 
to cope with physical or sexual abuse. The behavior 
also may serve to numb painful emotions of rejec-
tion, abandonment, and low self-esteem. One study 
showed that compulsive overeaters produce more 
cortisol in response to stress than do normal eaters; 
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cortisol is known to stimulate the drive to eat, 
leading to obesity. Chronic stress has an apparent 
connection to the preference for high-energy foods 
that contain large amounts of sugar and fat.

Negative Effects
The unbalanced diet of the compulsive overeater 
who typically chooses sweets and starches, has 
adverse health consequences, such as high serum 
cholesterol level, high blood pressure, and 
increased risks for heart attack, stroke, kidney 
failure, and diabetes. This diet may also result in 
lethargy, moodiness, irritability, and depression

In some cases, self-harming may be used to dis-
sociate from emotional pain by substituting phys-
ical pain that releases endorphins. Compulsive 
overeaters who self-harm usually hold themselves to 
unreasonably high standards, have difficulty 
expressing their emotions, and are repulsed by 
their own bodies. The extreme and rapid weight 
gain contributes to varicose veins, blood clots in the 
legs, sciatica, arthritis, and bone deterioration. It 
may also cause shortness of breath and sleep apnea.

Treatment
Like alcohol use disorder, compulsive overeating is 
considered to be a disease in that it involves treat-
ment and recovery and cannot be overcome by will-
power alone. However, it is also a behavior that may 
be managed by behavior modification therapy. A 
typical initial exercise is to keep a food diary, a 
written record of the kind and quantity of food 
eaten, the time and place of eating, and the emo-
tional context. This diary is then analyzed to iden-
tify habits, underlying emotions, and foods that 
trigger uncontrollable eating. 

The next step usually is to consult a nutritionist 
to devise a healthy food plan with adequate calories 
for energy, necessary nutrients, and fiber for 
improved digestion. A third step is to identify and 
practice healthy activities—emotional coping 
mechanisms—that substitute for food; these activi-
ties may include exercise, meditation, and spending 
time with friends.

Persons can seek support from professional 
counseling or from a twelve-step program such as 
Overeaters Anonymous. In some cases, drug 
therapy with antidepressants may be appropriate.

—Bethany Thivierge
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�� Fast�food
CATEGORY: Nutrition

Fast food typically refers to prepackaged, prepared 
foods that can be obtained quickly, easily, and usu-
ally inexpensively. Fast food restaurant chains (e.g., 
McDonald’s, Taco Bell, Burger King) are a major 
source of fast food; other sources of fast foods 
include foods and drinks from vending machines 
and frozen dinners and premade packaged foods 
found in grocery stores. What is commonly referred 
to as the typical Western diet has become increas-
ingly dependent on fast food options as a replace-
ment for in-home food preparation and traditional 
family meals.

What’s in Fast Food
Although fast foods are widely considered to be 
convenient, the harmful health implications cannot 
be ignored. Most fast foods are high in saturated 
and trans fats, cholesterol, sugar, high-fructose 
corn syrup (HFCS), and/or aspartame (i.e., a non-
caloric sweetener). Consuming a diet that is high in 
these elements has been definitively linked to car-
diovascular disease (CVD), coronary artery disease 
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(CAD), diabetes mellitus, type 2 (DM2), hyperten-
sion, hyperlipidemia, asthma, obesity, and cancer.

Because unsaturated fats are generally in liquid 
form at room temperature, food manufacturers 
hydrogenate them to form a solid in some cases. 
Hydrogenation also increases the shelf-life and sta-
bility of fatty acids. Most food sources of trans fats 
are processed and packaged foods (e.g., cookies, 
potato chips). Trans fats have been shown to 
increase the risk of heart disease by increasing 
blood levels of low-density lipoprotein (LDL) cho-
lesterol, lowering high-density lipoprotein (HDL) 
cholesterol levels, and increasing platelet coagula-
tion High intake of trans fats has been associated 
with a higher likelihood of developing DM2, 
dementia, gallstones, infertility, and certain cancers 
(e.g., colon and breast cancer).

For many persons, the beverage of choice with a 
meal of fast food is a soft drink. Global soft drink 
sales have increased by an estimated 300% in the 
past 20 years, making sugar-sweetened soft drinks 
the leading source of sugar in the Western diet, par-
ticularly in younger age groups (i.e., persons under 
40 years of age). This increased consumption paral-
lels the dramatic increase in rates of obesity over 
the past two decades.

A diet that is high in sugar is associated with 
CAD, dyslipidemia, and DM2. Most sugar-sweet-
ened soft drinks use HFCS, which contains the 
monosaccharide (i.e., simple sugar) fructose as well 
as glucose and processed starches that accelerate 
the absorption of fructose. Unlike glucose, fructose 
cannot be stored as glycogen to be used as energy; if 
consumed in large amounts, fructose is likely to be 
converted to fat by the liver. Fat that is synthesized 
by the liver is released into the bloodstream as very 
low density lipoproteins (VLDL), which is a form of 
cholesterol known to contribute to CAD. Soft 
drinks that are sweetened with a non-caloric sweet-
ener (typically aspartame) are referred to as diet 
soft drinks. However, substituting diet soft drinks 
for sugar-sweetened soft drinks does not appear to 
prevent obesity. Researchers report that compared 
with nondrinkers of diet soft drinks, consumers of 
diet soft drinks have a 70% larger waist circumfer-
ence and intake of one or more diet soft drinks a 
day is linked to increased risk for stroke. The con-
sumption of sugar-sweetened and diet soft drinks is 
associated with making poor dietary and lifestyle 
choices such as higher intake of fast foods, eating 

unhealthy snacks and sugary desserts, lower intake 
of fruits and vegetables, getting less night-time 
sleep, and engaging in exercise less regularly.

Research Findings
Evidence indicates that individuals tend to signifi-
cantly underestimate the calorie content of the 
meals they eat at fast food restaurants. Researchers 
found that women were likely to choose lower cal-
orie foods when provided with calorie information 
at the point of sale. Men’s choices seemed unaf-
fected by the provision of calorie information.

Results of recent studies show that adolescents 
who live near or attend school in close proximity to 
fast food restaurants eat fast food more often than 
adolescents who do not have the same access to 
sources of fast foods. Researchers report that Blacks 
who live in close proximity to fast food restaurants 
have a higher body mass index (BMI) than those 
who do not. This association is strongest among 
Blacks with lower economic status. Results of studies 
show that increasing the availability of fruits, vege-
tables, whole grains, and low-fat dairy products in 
the school setting can positively affect the food 
choices that students make. Many schools have 
vending machines that provide unhealthy food 
options to the students, which under mines the 
effectiveness of the school nutrition program.

Researchers report that preliminary results of a 
study indicate that fast food consumption is nega-
tively associated with educational test scores. Along 
with the health risks (e.g., CAD, cancer, DM2) that 
are associated with consumption of trans fat, 
researchers report that there is a connection 
between trans fat intake and mental health. Results 
of a study involving older adults without dementia 
showed that high blood levels of trans fats were 
strongly linked with poor overall cognitive func-
tion. Results indicated that high consumption of 
trans fats has a detrimental effect on memory, lan-
guage, attention, and speed of mental processing.

In a study including 5,038 men and 7,021 women 
with an average age of 37.5, researchers reported that 
individuals with the highest intake of trans fat were at 
a significantly elevated risk for developing depression.

Researchers report that individuals who con-
sume diet soft drinks daily have a 36% higher risk of 
developing metabolic syndrome (i.e., a condition 
characterized by the combination of hypergly-
cemia, hypertension, abdominal obesity, and high 
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levels of triglycerides) and a 67% higher risk of 
developing DM2 compared with those who do not 
consume diet soft drinks regularly.

Summary
Individuals should learn about the health implica-
tions of fast food consumption. Health and diet his-
tory contribute to the risk factors for obesity, hyper-
tension, DM2, CAD, and cancer. There are risks 
associated with regular fast food consumption and 
there are benefits of eating a balanced diet that 
includes appropriate dietary fat options, lean pro-
teins, complex carbohydrates, and a variety of fruits 
and vegetables. Individuals should focus on 
healthier alternatives to high fat and sugar fast 
foods, including ordering smaller portions, adding 
salads or a serving of fruit or vegetables, and substi-
tuting water for soft drinks.

Counsel patients on the health benefits of pre-
paring meals at home and packing meals to eat 
when away from home rather than relying on fast 
food. Provide examples of healthy meals and snacks 
that are quick and easy to prepare and are based 
around lean proteins, complex carbohydrates, 
fruits, vegetables and low fat dairy options.

—Cherie Marcel

References
Braithwaite, Irene, et al. “Fast-Food Consumption 

and Body Mass Index in Children and Adoles-
cents: an International Cross-Sectional Study.” 
BMJ Open, vol. 4, no. 12, 2014, doi:10.1136/
bmjopen-2014-005813.

The Geisel School of Medicine at Dartmouth. “Fast 
Food Intake Leads to Weight Gain in Preschoolers.” 
ScienceDaily, 14 Feb. 2020, www.sciencedaily.com/
releases/2020/02/200214134723.htm.

NYU School of Medicine. “How Far Schoolkids Live 
from Junk Food Sources Tied to Obesity.” Sci-
enceDaily, 29 Oct. 2019, www.sciencedaily.com/
releases/2019/10/191029080737.htm.

Poti, Jennifer M, et al. “The Association of Fast Food 
Consumption with Poor Dietary Outcomes and 
Obesity among Children: Is It the Fast Food or 
the Remainder of the Diet?” The American 
Journal of Clinical Nutrition, vol. 99, no. 1, 2013, 
pp. 162–171., doi:10.3945/ajcn.113.071928.

�� Food�addiction
CATEGORY: Nutrition

What We Know
More than half of the adults in the United States 
are classified as overweight or obese, which 
increases risk for many chronic and/or life-threat-
ening diseases. Each year, approximately 280,000 
individuals die as a result of complications related 
to excess weight. The American Institute for Cancer 
Research (AICR) reports that more than 100,000 
cases of cancer are associated with excess body fat 
in the U. S. each year. There are many risk factors 
for obesity, including sedentary lifestyle, family his-
tory of obesity, hormonal disturbances, eating dis-
orders, and excessive caloric intake. Obesity is asso-
ciated with negative social and psychological effects. 
For these reasons, weight loss and weight manage-
ment is a major healthcare and societal concern. 
However, despite efforts to increase public aware-
ness and millions of dollars spent on weight loss 
programs by consumers each year, reducing rates of 
obesity has proven to be especially difficult, with 
success rates for maintaining weight loss over 5 
years hovering around 15%.

Similarities Between Food Addiction and  
Substance Addiction

•	 Food consumption can trigger the same 
reward-dysfunction mechanism (i.e., experi-
encing positive feedback from performing a 

A basic and popular fast food meal, which includes a burger, 
french fries and a drink. (LukeB)
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negative, or unhealthy, action) experienced 
in substance addiction.

•	 Restriction of both foods (e.g., sugar) com-
monly considered addictive and substances of 
abuse can result in signs and symptoms of 
withdrawal.

•	 Behaviors associated with food addiction are 
similar to those associated with substance 
addiction, including:
 ˚ insatiable cravings for hyperpalatable foods
 ˚ lack of success to reduce caloric intake 

despite sincere attempts
 ˚ continued over-eating regardless of negative 

consequences (e.g., obesity) and/or 
complications (e.g., developing diabetes 
mellitus and/or heart disease)

Differences Between Food Addiction and  
Substance Addiction

•	 Consumption of food is necessary for survival, 
unlike consumption of substances that are 
commonly abused.

•	 Hyperpalatable foods generally contain mul-
tiple ingredients, making it difficult to pin-
point the specifically addictive elements, 
whereas substances of abuse typically have 
one addictive component (e.g., ethanol, 
heroin).

•	 Foods are consumed early in life, resulting in 
repeated exposure during childhood, which 
can have long-lasting effects on dietary habits. 
Substances are typically introduced in adoles-
cence or adulthood.

Medical Nutrition Therapy for Food Addiction
If food addiction parallels substance addiction, 
treatment protocols should theoretically be similar. 
For example, if hyperpalatable food intake is associ-
ated with decreased inhibition, then it would not be 
effective to rely on personal responsibility alone to 
stop overeating. Becoming involved with Over-
eaters Anonymous (OA) is one approach to treat-
ment of food addiction.

Changing the food environment may be key to 
the success of weight loss and obesity prevention. 
Mandating labels of nutritional content and calo-
ries on food items and menus may help consumers 
to identify and avoid hyperpalatable foods.

Because food addiction involves neurologic 
system and psychological responses, it is important 

to resolve issues such as habitual, binge, stress-
induced, and emotional eating with psychotherapy 
and, in some cases, pharmacotherapy when appro-
priate. Treatment of depression, anxiety, and post-
traumatic stress disorder can be integral to the 
treatment of food addiction in many cases.

Research Findings
In recent years, research results show growing sup-
port for the theory that excessive food intake may 
be linked to addictive behaviors. Striking similari-
ties have been found between the brain’s response 
to consuming certain types of foods (e.g., foods 
high in fat and high in sugar) and its response to 
using substances (e.g., alcohol, drugs) that are 
commonly abused. The Yale Rudd Center for Food 
Policy and Obesity, a non-profit research and public 
policy organization, created the Yale Food Addic-
tion Scale (YFAS) to identify signs of addiction asso-
ciated with potentially addictive foods. The intro-
duction of hyperpalatable foods (i.e., foods that are 
engineered to surpass the rewarding properties of 
natural foods [e.g., fruits, vegetables, nuts] by 
adding fat, sugar, salt, and food additives) has cre-
ated a highly challenging public health dilemma in 
the fight against obesity and its complications.

Results of neuroimaging studies reveal that neu-
rologic system responses to repeated exposure to 
foods that smell, look, and taste good are similar to 
neurologic system responses in substance addic-
tion. Over time, the desire for appealing food 
becomes stronger and more difficult to satisfy. 
Researchers suggest that this phenomenon could 
cause an imbalance between hunger and reward 
centers in the brain and their regulation.

In the treatment of obesity, screening the obese 
individual for indicators of behavioral dependence 
and addiction is imperative to develop an individu-
alized, successful weight loss and management reg-
imen. Researchers suggest that more studies need 
to be conducted in order to understand the neuro-
biology of food addiction and to develop interven-
tions that go beyond simple behavioral approaches, 
adding that the biochemical effects of such inter-
ventions should be closely examined.

Researchers suggest that it is possible that the 
addictive response to hyperpalatable foods may not 
be due to the sensory properties of the foods them-
selves, but rather a development resulting from a 
restriction-binge pattern of consumption. Such 
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patterns are associated with higher risk for weight 
gain, obesity, depression, anxiety, substance abuse, 
and treatment difficulties/relapse.

Summary
Individuals experiencing food addition (and their 
family members) should understand the impor-
tance of resolving the behavioral and emotional 
issues associated with food consumption by 
accepting the help of trained professionals, 
including dietitians and psychotherapists, as rec-
ommended by the treating clinician. Family mem-
bers should ensure individuals are receiving proper 
emotional support and education about food addic-
tion, adhering to the prescribed treatment reg-
imen, and continuing medical surveillance to mon-
itor health status. Research suggests there are 
striking similarities between the brain’s response to 
consuming certain types of foods and its response 
to using substances (e.g., alcohol, drugs) that are 
commonly abused.

—Cherie Marcel
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�� Freshman�fifteen
CATEGORY: Nutrition; Physiology; Psychology

Introduction
Incoming college students hear about the dreaded 
freshman fifteen as often if not more than they 
hear about many of the other adjustments they will 

have to make during their first year living alone. 
Students are constantly told that the freshman fif-
teen is inevitable; however, recent research has 
shown that while college students are certainly 
likely to gain weight, they most likely won’t gain 
the entire fifteen pounds and it is not guaranteed 
to happen over the course of one year. In fact, 
research shows that the freshman fifteen can 
happen over the course of several years. While the 
freshman fifteen does appear from the food 
choices students make, the many stressors that stu-
dents are faced with are a big contributor to this 
weight gain. Studies have shown that college stu-
dents often turn to food to feel they are in control 
and to cope with stress. Since the freshman fifteen 
is such a colloquial term, people often overlook 
the fact that this weight gain stems from many 
freshman not knowing how to control or manage 
their stress properly. Granted, gaining 10 or 15 
pounds is not always a big deal; however, if this 
weight gain stems from the student not knowing 
how to properly cope, there can be detrimental 
consequences.

Freshman Fifteen
While the freshman fifteen can stem from the mere 
fact that college students are presented with many 
dining options and this is the first time that young 
adults have to make health conscious choices for 
themselves, there are two other underlying issues 
that commonly lead to the freshman fifteen weight 
gain. These are emotional eating and disordered 
eating. These two often go hand in hand as once 
people rapidly gain weight they want to see quick 
weight loss results. While there are plenty of healthy 
ways to go about losing the freshman fifteen, it is 
important to first understand emotional eating and 
disordered eating.

Emotional Eating
For the majority of college students, this is the first 
time that they have been away from home. 
Freshmen are faced with many stressors that often 
leave them feeling confused and vulnerable. 
Oftentimes, students try to numb these feelings by 
turning to drugs and alcohol, while others turn to 
and rely on food. Freshmen are facing the perils of 
making new friends and relationships, balancing 
their finances, academic rigor, and easily acces-
sible alcohol. Many students underestimate how 
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difficult this transition will actually be, which is 
what leads to the overwhelming feeling of stress 
and anxiety. They feel like they do not have a sup-
port system like they did back in high school, so 
they turn to food.

Socialization is often seen as being easier when 
food is involved, which leads to many freshman 
relying on it as a way to make friends. Freshmen 
who use food as a way to help them make friends 
often end up gaining more weight when they are 
around people who do not make health conscious 
eating choices. Because of what researchers call a 
“shared environment,” which is what all college stu-
dents are in, there is an increased chance, about 
57%, that if the freshman’s roommate or best friend 
does not live a healthy lifestyle that the freshman 
will adopt the same unhealthy habits. Freshman 
often feel compelled to order the same or similar 
menu items as the person they are with, which can 
lead to weight gain.

Food is also used as a way to comfort themselves 
since it is something that they are used to. Every 
time someone feels stressed or sad and immediately 
reaches for their comfort food of choice, this is 
when it becomes emotional eating. Emotional 
eating oftentimes happens without people even 
realizing they are eating because they are stressed. 
In fact, most people do not realize they are eating 
when they are dealing with a difficult time until the 
difficult time has passed and they have put on a few 
pounds.

Along with the reliance on food to feel social, 
freshmen also drink to have “liquid courage.” 

Drinking helps people have the self-confidence 
they need to be social and oftentimes after having 
one or two drinks, people will end up eating and 
not making as healthy choices as they would have 
if they were sober. While getting food after a night 
out once in a while will not contribute to weight 
gain, this is an easy pattern to fall into, which 
leads to many people gaining the dreaded 
freshman fifteen.

Overcoming Emotional Eating
Now that the stress of going to college has been 
attributed to emotional eating as well as the 
freshman Fifteen, it is important to find ways that 
will allow students to keep their situational over-
eating under control. According to WebMD, it is 
important to get into a regular pattern of eating. It 
is imperative to eat breakfast, lunch, and dinner 
and to not skip meals. It is also a good idea to keep 
healthy snacks on hand for when hunger strikes. By 
having healthy options in tow, it will be easier to 
ignore the unhealthy options the vending machine 
offers.

Another suggestion is to make sure that freshmen 
are only eating when they are truly hungry. Often 
the pressure from peers to go and get a snack or 
meal from the dining hall will leave the student 
feeling like he or she also has to get a snack, which 
is not the case. By only eating when actually hungry, 
students will be less likely to overeat.

Exercise is another way to combat emotional 
eating. Since freshman are likely to eat when they 
are stressed, it is suggested that instead of turning 
to food, freshman work out their emotions by going 
to the gym, trying a new exercise class, or going for 
a walk or run. Exercising is a great way to stay 
healthy and to maintain a good mindset. Exercise 
increases a person’s endorphin levels, which leads 
to them feeling happier. Another benefit of exer-
cise is that like eating, it does not have to be done 
alone. Students can join running clubs or other 
activities sponsored by their campus gym that will 
allow them to meet people and socialize, but in a 
healthy way.

Disordered Eating
Food becomes a way to exert control for many 
freshmen when they feel a loss of control in other 
areas of their lives. This desire for control often 
leads to people making poor and unhealthy 

College freshman are often not presented with the healthiest 
options. (college.library via Wikimedia Commons)




