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9.1 INTRODUCTION

Weight management has assumed a lot of significancein the present scenario with
increasing affluence, abundance of convenience foods and lack of physical activity.
There is nothing mysterious about what causes people to be overweight. Excess
weight istheresult d long term, consistent consumption of much more caloriesthan
you are able to expend, irrespectivedf the etiology. The emphasisin treating obesity
currently hasshifted from mere ‘weight loss' to 'weight management' which implies
that efforts should be directed towards attaining the best possible weight (desirable
body weight) in relation to overall health.

We have already learnt in the previous unit that obesity is one of the important
factorsin the causation of certain types of cancers and many other diseases like
arthritis and cardiovascul ar disease. In this unit you will come across the significance
of maintaining appropriate weight for preventing certain other types of chronic
degenerative diseases. We will also learn about the various approaches the
overweight, the obese and the morbidly obeseindividual sneed to considerfor attaining
desirable weight and more importantly, how you can prevent putting an weight in
the first place.
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Too much deviationon either sidefrom theappropriate range of body weight increases
our risk of health problems. Just as overweight asthe result of positiveenergy balance,
underweight results when the energy balance is negative. Obsession with slimming,
especialy in the adolescent age group may result in eating disorders like anorexia
nervosa and bulimianervosa. How to cope with problems of underweight? Thisis
the focus of the second part of the unit.

Objectives

After studying this unit, you will be able La

e  explain the importancedf maintaining a desirable weight throughout thelife,
®  enumerate the guidelinesfor calculating the ideal body weight, and

®  describe the causative factors, prevention arid treatment of various conditions
related to weight management (such as obesity, underweight).

9.2 WEIGH’E‘ IMBALANCE - PREVALENCE AND
CLASSIFICATION

You are aware that obesity is one of the mgjor public health problemsof the world,
Earlier a problemof the devel oped nations, it isnow increasingly afflictingour country.
Maintenance of afairly constant body weight isd vital importance in increasing the
life expectancy, as well as, quality of lifeof individualsand communities. It isafact
that exaggerated weight fluctuations on either side (underweight or oveiweight) of a
desirable range of weight lead to an increasein the morbidity/mortality rate.

Prevalence

WHO (1998) estimates that in developing countries about 245 million adults arc
moderately underweight and 93 million severely underweight. At the same time,
there are over 200 million adults worldwide who are moderately or severely
overweight, of whom58 million arein developingcountries. Overall it appearsthat in
any country — developed or developing —prevalence o malnutrition (underweight
and overweight) isabout 50%. The WHO report states that the growth in the number
of severely overweight adults is expected to double that of underweight adults
during 1995-2025.

Now, let us have alook at the situation in developed countries. As per the report of
National Health and Nutrition Examination Surveys (NHANES) conducted by the
Centers for Disease Control and Prevention, 2002, currently 64.5% of U.S. adults
age 20 years and older are overweight and 30.5% are obese. These figures stood at
46.0% and 14.4%, respectively during 1976-1980 implying thereby that there has
been a consistent increase in prevalence of obesity.

Theincrease in prevalence of obesity among children also isacause of great concern.
Estimating true prevalence is difficult because of the lack of agreement of different
bodies in defining obesity in children and adolescents. I-lowever, datafrom 79 devel oping
countriesand a number of industrialized countriessuggeststhat, by WHO standards,
about 22 million children under 5 yearsold are overweight worldwide (WHO, 1998).
In the USA, the percentage of overweight children (aged 5-14 years) hasrisen from
15% to 32% during the last 30 years.

Obedity in India

The results of arecently concluded study on the prevalence of obesity in urban Delhi
by the Nutrition Foundation of Indiahas projected that nearly one third of the males



and more than half of females belonging to the 'upper middie class' in India ae “’,“""‘;‘“O"ﬂ' Care in
currently overweight with even higher prevalence of abdominal obesity. Converting slght Monagement
thesefractionsto numbers, approximately 40-50 million subjectsbelongingto the upper

middle class are overweight today in India. If present trends continue, the situation

can get worse even within a decade and overweight can emerge as the single most

important public health problem in adults. Thisisdespite thefact that onefourth of our

country's population still falls below the poverty line. So we have learnt that :

* 338 million adultsin devel oping countriesare underweightwhile58 million
are overweight.

During the past 30 years there 1518.5% rise in overweight and 16.1%rise
in obese Americans while there is 17% rise in percentage of overweight
children (5-14 years).

Roughly 40-50 million Indians belonging to the upper middleclassareover
weight. Withincreasing numbersevery years, obesity could becomeapublic
health problem inadults.

Classification

Obesity is defined as a condition with accumulation of excess body fat. Do you think
that a measure of how much fat a person has in its body would serve as a tool for
classification of obesity? No, because the measurement of direct body fat is difficult,
sowc use an indirect method, aratio called the Body Mass Index (BMI) aso termed
Quctelet's index. This ratio estiminates dependence on frame size and provides the
most useful method of measuring obesity in populations. BMI can be calculated from
the following equation:

Weight (kg)
BMI= ——M
Height (m)?2

where kg = kilogram, m = metre

By this method, various grades of obesity, normal and underweight can be known. Our
BMI value near 18.5 to 24.9 is the ideal value for us to remain healthy and enjoy a
quality life. Table 9.1 presents the weight status according to the BMI range.

Table 911 Weight status according to BMI range

Weight Status BMI Range
Underweight «<18.5
Normal 185t024.0
Preobese 25t029.9
Obesity (Grade I) 30t034.9
Obesity (Grade 1I) 35t039.9
Obesity (Grade III) 40 and above

*Source: WHO (1996)

So have you calculated the ratio for yourself? You can keep it a secret if you so
desire.

Interestingly it has been found that for a given BMI, Indians have more body fat
than other ethnic groups, both within and outside Asia. This relative increase in 191
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adiposity in Indians has led to the suggestion that the BMI cut-off for non-
communicable diseases such as obesity should be reduced for Indians to about 23
kg/m? or lower. In other words refer to it as a public health action point & a BMI
of 23 kg/m*.

So then adiposity can be inferred from the BMI, however, this may not be sufficient
to fully explore relationship between body fat and alterations in human health.
Besides, the BMI, the location of the fat in the body is also important. In this
context the measurement of waist and hip circumference and their ratio is crucial.
The waist to hip ratio is described next.

Wi st to Hip Ratio (WHR)

Two individuals who have the same BMI and the same total body fat may have
different abdominal fat mass. Abdominal fat accumulation increases the risk of a
number of chronic degenerative diseases.

The waist-hip ratio (waist circumference divided by hip circumference) therefore
is a simple method for distinguishing between fatness in the lower trunk
(hip and buttocks) and fatness in the upper trunk (waist and abdomen area). A
WHR of >1,0 for men and >0.85 for women is an indicator of abdominal obesity.
Lower trunk fatness (i.e. lower waist to hip ratio) is often referred to as
'gynoid obesity'. Upper trunk or central fatness (higher waist to hip ratio) is called
‘android obesity'.

How do you make these measurements? Waist and hip measurements are taken on
standing posture and the unit used is centimeter. Waist is measured around the
navel and hip is measured around its broadest part. You may have realize that in
addition to having anormal BMI value, it is also important for us to have a normal
WHR to have a hedlthy, as well as, attractive body.

Next, let uslearn about the classfication of obesity and underweight in children.

Obesity in Children

It isdifficult to measure overweight or obesity in children and adolescents because
they grow and mature at different rates. Weight status in children can be classified
based on percentile curves for BMI for age as per the WHO Technica Report
(1995). Table 9.2 presents the weight status based on percentile curves of BMI
for age.

Table 9.22 Weight status based on percentile BMI for age

Weight Status BMI for age

Underweight < 5™ percentile i
At risk of overweight > 85" to <95" percentile
Overweight > 95" percentile

Overweight or at risk > 85" percentile

The latest BMI for age percentiles for boys and girls 2 to 20 years have been
published by the United States National Center for Health Statistics (NCHS) in
collaboration with the National Center for Chronic Diseases Prevention and
Health Promotion in the year 2000 which may be applied to affluent Indian
children aso.

Now that we are clear about how to classify obesity and underweight, we will
further look at the guidelines for calculating the ideal body weight.
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9.3 GUIDELINES FOR CALCULATING IDEAL Weight Management
BODY WEIGHT (IBW)

What isthe ideal body weight for me? Am | obese? Am | underweight? These are the
questionsthat must have come to your mind as you stepped into your teens. The three
main factors that determine your ideal weight are your age, sex and height. You have
aready learnt in the previous seclion about two important indices of body weight that
help in the evaluation of your current weight status, i.e., calculation of BMI and the
measurement of WHR. In addition, you have standard height and weight charts for
adult males and females that help you to determine the range o weight which is
appropriate or desirable for you at a given height.

You must appreciate that the best weight for a given individual's height, age, bone
structureand muscular development isnot known exactly. A lot o people continue to
gain weight till the fourth or fifth decade of their life which is neither inevitable nor
physiologically necessary. In general, the best weight is the weight at which you both
look andfeel your best. Thelife insurancestatistics, on which the height weight standards
arenormally based, tell usthat themost nearly ideal weight to maintain throughout life
isthat whichis proper at the age 25for your height and body build. Age, of course, is
an important factor in determination of body weight in the growing stage, i.e., for
children. Table 9.3 and 9.4 below give the standard height and weight charts for
Indian adult males and females and also for children at different ages. You can also
use these charts to assess whether for'your height the weight isideal or not.

Table 9.3: Standard height and weight For indian men and women

Height Men ‘ Women
Weight (kg.) | Weight (1b.) | Weight (kg.) | Weight (Ib.)
152 M (5'0") - - 50-54 112-120
1.54 M (5'1") - - 51-55 114-122
1.57 M (52") 56-60 124-133 | 5356 117-125
159 M (53") - | 5761 127-136 5458 120-128
1.62 M (54" 59-63 130-140 56-60 124-132
1.65 M (5'5") 61-65 134-144 58-61 127-135
1.67 M (5'6") 62-67 137-147 59-64 130-140
170 M (57") 64-68 141-151 61-65 134-144
1.72 M (5'8") 66-71 145-156 62-67 137-147
1.75 M (59" 68-73 149-160 64-69 141-151
177M (510%) | 6974 153164 66-70 145-155
180 M (511" | 7176 157-168 67-72 148-158
1.82 M (6'0") 7378 161-173 69-74 151-163
1.85 M (6'1") 75-81 166-178 - -
187M (62") | 77-84 | 171-184 - -

Source: LifeInsurance Corporation of India 193



. Clinical Therapeutic

Nutrition

194

Table 9.4: Height and weight of Indian children

Height Weight
Age Male (cm) | Female (cm) | Male (kg) | Female (kg)
3 months 56.8 560 5.2 51
6 months 62.8 6L7 7.0 6.6
9months 68.9 66.8 8.0 7.7
12 months 72.8 707 8.6 83
1-2 years 8261 79.89 10.94 10.21
2-3 years 91.14 89.63 1279 1211
3-4 years 98.36 96.21 14.78 13.79
4-5 years 104.70 104.19 16.12 1585
6 years 1189 1173 221 24
7 years 123.3 1227 245 24.3
8 years 1279 126.8 26.4 26.1
9 years 1336 132.3 30.0 2.7
10 years 1385 1385 324 335
11 years 1434 1441 35.3 36.5
12 years 1489 150.3 388 26
13 years 154.9 153.0 429 44
14 years 161.7 155.1 483 46.7
15 years 165.3 155.3 52.2 482
16 years 168.4 1554 554 498
17 years 1689 156.4 59.0 499
18 years 169.4 157.2 62.0 50.0

Compiled from 'A Textbook of Foods, Nutritionand Dietetics (2™ Rev. Ed.), RaheenaBegum, 1997.

Check Yoyr Progress Exercise 1
1. Fillintheblanks:

a) Indeveloping countries

While e, million adults are underweight.

b) About 22 million childrenin the age group of ..........c.ouvueen. years are
overweight worldwide.

C) Currently .ooeeecorcccccriinnennn % U.S. adults are overweight and ................
................. % are obese.

d) 40-50millionIndians belongingto .......ccoeecvvevvveee. class are overweight.

e) A WHR of greater than

...........................

.........................

e

million adults are overweight

for men and greater than
for women is an indicator of abdominal obesity.

2.  What method isusedfor classifying a person overweight? How isit cal culated?

.........................................................................................................................

.........................................................................................................................




4. Match the itemsin Column A with the itemsin Column B.
Column A Column B
i) WHR a) <185
i)  Underweight b) >0.85for women
iy Ided BMI c) >95" percentile
iv) Overweight d) 18.5-24.9
v) Obesty (grade 1) e) 30t034.9

Having learnt about the IBW and how the weight status can be classified, we shall
now consider the problem of obesity and underweight in a detailed manner. Let us
take up obesity first.

94 OBESTY

Obesity is a condition resulting from accumulation of excess body fat. The fat
deposition takes place because over aperiod of time, people consume diets which
provided much more energy than they were able to expend for their metabolism,
physical activity and growth. The prevalence of obesity in developing countries has
increased. Thisis becausecommunitieshave emerged from alife style of subsistence
towards alife style of affluence.In India, there has been an increased migration of
the rural population to urban areas. This shift also has been a contributing factor to
lifestylechangesincludingsignificant reductionin physical activity leadingto changes
inweight.

Let us look a the factors that contribute to obesity,
9.4.1 Etiology

What are the causesaf obesity? However simplethe question may sound, the answer
to it is not dl that ssmple. We cannot deny that excess weight results from positive
energy baanceor consistent consumption of excess caloriesthan the body isable to
expend. Thismeansthat obesity can be corrected by balancing the intake and output
of calories consumed and expended. Thus, it isnot an easy task to accomplish because
obesity is the net result of acomplex interplay of genetic predisposition towards fat
storage and anumber of environmental factorsthat determinetheweight statusof an
individua.

We cannot change our heredity but we can, to a certain extent, exercise control over
environmental factors by carrying out suitablemodificationsin our lifestyle. Indians
as an ethnicgroup areat adisadvantage. It is afact that for agiven degree of obesity
or BMI, Indians have higher body 'fat percent and viscera fat (fat ardund interna
organs) then other populationswhichincreasestherisk d chroni cdegenerativedi seases
inlater life. Let's enumerate the various etiological factorsfor obesity. We will learn
about each of them in detail also,,

e  Geneticsusceptibility

e Dietary habits

¢ Physcad activity

e Affluence and abundant availability of food
¢ Psychological factors

e Hormona imbalance

° Bi rthweight and childhood growth pattern

Nutritional Care in
Weight Management
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Genetic usceptibility: Some people inherit a tendency to become fat. Earlier, it
was thought that geneticinheritance ranged from 66% to 80% but now it is believed
that our chances of inheriting our parent's BMI is about 33%0.Obesity or thinness of
anindividual isinherited, basicallyfrom the biological mother. If our biological mother
has been overweight as an adult, thelikelihood of our being heavy is about 75%.

A number of genesare implicated in pathogenesis d obesity: The two geneswhich
recently have received much attention are the ob gene and the £, - adrenoreceptor
gene. The ob gene produces leptin (a hormone) which is normally secreted from fat
cells. Mutations in the ob gene cause obesity. Treatment of obese mice with leptin
has shown to reducefood intake and body fat. Some scientists are of the opinion that
the ob gene may not have a major role to play in human obesity.

The B, - adrenoreceptor gene is basicaly located in adipose tissue. It regulates
Resting Metabolic Rate and oxidation of fat in human beings. A mutationin thisgene
may lead to weight gain. In some individuals, it may increase the body's ability to
store fat when food is limited and cause an increased risk of obesity when plenty of
food is available and energy expenditure is reduced. However, this does not mean
that it isinevitablefor a person to be obese because of genetic mutations. Expression
of the genetictendency may be controlledby appropriatelife style modifications al so.

Dietary habits. You are aware that a positive energy balance is one of the major
contributory factorsfor obesity. Somepeoplearein the habit of eating too muchfood.
They may aso be ignorant about the caloric valuesof common foods like butter,
cheese, jam or rich baked snacks and desserts, the extra helpings consumed rapidly
increasethe amount of cal oriesingested. Sometimes maintaining social relationships
also contributes to intake of excess calories. As you advance in age, your metabolic
rate slows down and you require less energy to carry out the same set of activities
than that needed 20 years ago. On the same diet and eating habits you will definitely
put on weight. It isbelieved that women are morelikely to be obese in the age group
40-60 years across all geographical regions.

Besides the diet per se, there are certain eating habits which may lead people to
obesity, e.g., thosewho eat food at avery fast ratetend to chew food lessand land up
eatingmorefood. Similarly, nibblingbetween mealsmay contribute significantly extra
calories to the total intake than is normally redized. Also, those who tend to eat
whenever food of their liking isavailable or thosewho just follow meal timeseven if
they are not hungry tend to put on weight. Mothersgenerally eat leftovers of children
because they want to avoid wastage of food, adding on more calories to their own
calorieintake.

Physical activity; Sedentary life style with lack of an exercise schedule tends to
makeone obese. Aswe approach middle age, our physical activity generally decreases
without a corresponding decreasein food consumption leading to obesity. Activity
may be decreased because of adebilitatingillness like arthritis or cardiac disease. A
change of occupation or simply because of the fact that period of quiet, rest and
relaxation have increased, may lead to decreased activity. In addition, when we are
more active, the body prefers to metabolize fat as an energy source leading to a
decrease in the adipose tissue.

Affluence and abundant availability of food: With increasing affluence, increase
in purchasing power and abundance of food, peopletend to eat more. Intakeis more
when people are offered a variety of foods than when a single food is available.
Eating out has becomefashionableleading to anincreased consuinption of junk food
whichisrichin caloriesand short on essential nutrients. The ready availability of and
preference for high fat and/or fast foods also contributes to obesity.

Psychological factors: Lonely, bored and depressed individuals may find solace in
eating. Whenthereisnothingelseto do, eating providesdiversion resultingin increased
consumption of calories.



Hormonal imbalance: Certain diseases associated with secretion of hormones, e.g.,
hypothyroidism, hypogonadism and Cushing's syndromeexhibit obesity asoneof the
characteristicfeatures. A large number of personswho are unsuccessful in reducing
their weight tend to site hormonal imbal ance as causative factor for their obesity but
thefact isthat only avery small percentage actually suffersfrom it. Diagnostic tests
areavailablewhich help infinding out if apersonisactually sufferingfrom hormonal

imbalance.

Birth weight and childhood growth pattern: It has been shown that slow growth of
the foetus in utero and during infancy is followed by accelerated weight gain in
childhood. Thiscombination of small size at birth and accel erated childhood weight
gain hasbeen found to be associated with exaggeration of adiposity, aswell as, insulin
resistancein later life. So can weé say that small size at birth and accelerated childhood
weight gain is a predictor of later obesity? Yes, we can.

Having looked at the etiological factors, next let us understand the concept of energy
balance.

9.4.2 Energy Balance

Obesity is a state of positive energy balance created by consumption of caloriesin
amount excessiveto the total energy expenditure (TEE) by the body. TEE comprises
thefollowing:

a) Resting Energy Expenditure (REE) - 60-75%of TEE
b) Thermic Energy of Food (TEF) —10% of TEE
) Energy Expended on Physical Activity (EEPA) -15-30% of TEE

REE istheenergy required to sustain normal body functions likecirculation, respiration,
pumping o ionsacross membranes, synthesis of various compounds, maintenance of
body temperature etc. The extent of this expenditure depends upon body size and
composition.

TEF isthe energy expended to digest, absorb and metabolizefood including synthesis
and storage of various nutrients.

EEPA is themost variable component of total energy expenditure and includes energy
expended in voluntary exercises like in walking, cycling, swimming etc. as also that
expended involuntarily e.g., in shivering and fidgeting. The sum total of REE, TEF
and EEPA gives us the value for total energy expenditure(TEE).

Totd Energy = Resting Energy  *+ Thermic Energy *+ Energy Expended in
Expenditure Expenditure of Food Physical Activity
(TEE) =  (REE) + (TEP + (EEPA) -

Yau are aware that the tolal energy derived from the food that we consume can be
caculatedfrom the energy provided by protein, fat and carbohydrates present in the
food. Energy provided by 1gram of protein = 4 Kcals, 1gram of fat = 9 Kcals and
lgrams of carbohydrate = 4 Kcals.

Weight status is maintained when the total energy derived from food intake equals
the total energy expended by the body. We tend to lose weight when less energy is
derived from food than is expended. Let us seewhat happenswhen an individual is
consuming daily, say, 100 Kcal over and above the amount he is able to expend.

Extra caloriesingested/day = 100 Kcal

Extracaloriesingested/month = 3000 K cal

Now 1kg adipose tissue represents= 7700 Kca (1gm adipose tissue = 7.7 Kcal)
Weight gain/month = 3000 + 7700 = 0.38 kg approximately

Weight gain/year = 4.56 kg

Nutritional Carein
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You will appreciatethat if this continuesfor a period of, say, five years, theoretically,
even before the person redlizes, heistransformedinto agrossly obeseindividud. It is
hard to believe that as little as one extra chapatti or two teaspoons of butter everyday
will result in about 20 kg weight gain over a period of five years. Even though in
effect, weight is not depositedin as direct proportion as this. Let us see why. With the
increase in energy intake, energy output is affected in a number of ways. Firgly, as
the quantity of food ingested is increased, thermogenic effect of food would also
increase amounting to about 10% o the excess intake. Secondly, the energy stored
would increase both thefat and thefat- freemassresultingin an increasein metabolic
rate. This adaptation of metabolic rate which tends to oppose fluctuation in weight
does not permit weight gainin direct proportion to increasein caloric intake.

The thermodynamicsaf weight lossisa hit lesscomplicated. A s opposed to the great
metaboliccost involvedin storageof excessdietary caloriesasfat, proteinor glycogen,
hardly any metaboliccost isinvolved in mobilizationof thesestores.

Plateau effect: You must havenoticed that when peoplestart following wel ght reducing
diets, they loseweight rapidly in the beginning, then alittledowly and finally aplateau
is reached when they no longer loseweight. Initialy, glycogen stores (sugar stored in
liver) are mobilized which is accompanied by acorrespondinglossof water. Then, as
weight is logt, it resultsin loss of extra muscle which was developed to support the
extra adipose tissue. Loss of lean body mass reduces the RMR rapidly so that on a
given diet, the energy deficit is reduced and the rate of weight loss dows down.
Weight loss stopsat this point unlessa changeis made either in nutritional intake or
physical activity. Thisfact has been hypothesized as ™" set-point theory™.

Weight cycling: There are a number of obese people who keep loosing and gaining
weight a number of times in their lives. Thisis caled the Yoyo effect. Every time
they regain lost weight, it takeslonger to lose thesame amount of weight and also less
timeto regain it. This frequent losing and gaining of weight is associated with health
risks related to normal functioningof the heart. Psychologically al so repeated weight
gain is quite demoralizing for the obese individual. Withstanding, any amount of
intentiona weight lossresultsin significantreductionin all cause, cardiovascularand
cancer mortality.

Adiposetissue: At this point, it will not be irrelevant to consider how exactly doesan
increasein the fat depot take place. For understanding obesity better, it is important
for you to know that fat is stored as triglyceride in fat depots made up of adipose
tissue. A normal adult woman has about 20% to 25% of her body weight asfat while
in men appropriate body fatness is 12% to 15% of body weight. When we put on
weight, there is an increase in the adipose tissue. This may either be a result of
hypertrophy or hyperplasia of adipocytes (fat cells) or a combination of the two
processes. Hypertrophy means increase in the size of adipocytes aready present in
the body while an increase in their number is known as hyperplasia. As an adult we
put on weight mostly by hypertrophy of fat cells although in some forms of obesity
hyperplasia may also be there. Hyperplasia basically occurs during infancy and
adolescence as a part of growth process. Fat cell size decreaseswhen we lose weight
for any reason but weightlossdoesnotinvol veadecreasein the number of adipocytes,

Brown fat and white adipose tissue (WAT): There are two kinds of adipose tissue.

Brown Fat islocated around the shoulder blades and kidneys, constituting 1-2% of
body weight. It ishighly vascular which isthereasonforitsbrown colour. It iscapable
of producing alarge amount of heat for cold adaptation by burning of excess energy.
It isagtefor conversion of thyroid hormone, thyroxin, toitsbhiologically activeform. .
White adipose tissue actsas a cushion to protect abdominal organs and is thefat that
accumulates under the skin. Earlier, it was thought that WAT is passive and actsonly
asafat storage depot. WAT, infact, isasmart tissueand hasa number of functions to
perform. It has now been realized that WAT is an endocrine organ, which besides
some other factors, secretes a hormone leptin. Leptin seems to have arole to play in



reducing appetite or increasing satiety and also in regulation of theenergy balance. A
deficiency of leptin, therefore, is conducive to obesity. Adipocytesin WAT aso have
anumber of hormone receptors on their cell surfaces. That is why individuals with
abdomind obesity are prone to developing insulin resistance which initially causes
impaired glucose tolerance and ultimately may cause Diabetes mellitus.

Let us learn about the metabolic aberrations and clinical manifestations of obesity
next.

9.43 Metabolic Aberrations and Clinical Manifestations

The state of obesity brings about certain alterations in the normal body processes
which are enumerated herewith and highlightedin Figure 9.1.

Deranged lipid profile: Lipids, as you are aready aware, are important dietary
congtituents that include fats, steroids, phospholipids and glycolipids. A number of
vitamins and essential fatty acids are associated with them. In obeseindividuals, the
lipid profileisusually deranged. The triglyceride valuesare generally highand HDL
cholesteral is low. Both triglycerides and HDL cholesterol are synthesized from
products of digestion of dietary fats. With weight reduction, both these levels come
back to normal.

Insulin resistance: Insulin resistance is a condition in which your body cells cannot
utilize insulin efficiently although sufficient amounts are secreted by the pancreas.
Obesity isacontributing factor towards insulin resistance. Because sufficient insulin
is being produced but the body cells are not able to useit, the blood insulin levels
become high (hyperinsulinaemia). This affects the utilization of glucose leading to
high fasting blood sugar level sand abnormal glucose tolerance. In addition, levels of
plasmaglucagon (a hormoneproduced by pancreas having an effect opposite to that
o insulin), free fatty acids and uric acid also are found to be elevated in obese
individuals. All these altered biochemical parameters get back to normal as weight
lossis affected.
Abnormal Glucose Tolerance

/v Hyperinsulinaemia
( OBESITY | Increased Glucagon Level
L Hypertriglyceridaemia

Hypcrcholesterolaemia

Increased Free Fatty Acids

Hyperuricaemia

Figure 9.1: Altered biochemical parametersin obesity
Theclinical manifestations are highlighted next.

Clinical manifestations: You must have observed that your overweight friends and
colleagues seem to have less energy which makes them an easy prey for fatigue.
They are also less agile and more likely tofall because of imbalance, They have a
tendency to have high blood pressure and dyspnoea (breathlessness on exertion).
Many of them may haveincreased susceptibility to developingskin disorderssuch as
heat rash, intertrigo (superficia inflammation of two skin surfacesthat arein contact
witheach other such asbetween thighs),candidiasis(a funga infection) and acanthosis
nigricans(dark, warty growthsin skinfoldslike groin, armpits and mouth).

What are the consequences of obesity? Let us read and find out.

9.4.4 Consequences

Obesity has a number of adverse effectsand is arisk factor for several problems as
highlightedin Figure 9.2. Itisarisk factor for d| causes of mortality and morbidity .

Nutritional Care in
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CONSEQUENCES OF OBESITY

e

INCREASEIN INFERTILITY PSYCHOLOGICAL
DEGENERATIVE DISORDERS PROBLEMS
DISEASES:

e  Risk of morbidity or mortality
e  Cardiovascular

e DiabetesMellitus

e Cancer

@  Syndrome X

e  Gdl Bladder

e  Arthritis and Gout

Figure 9.2: Consequences of obesity

Let us know more about the consequences of obesity and deal with each aspect
briefly.

General mortality and morbidity risk: Obesity increases the risk of morbidity and
mortality. The obese aremore proneto devel opingmorbiditiesor other chronicdiseases
like, cardiovascular disease including hypertension and dyslipidaemia, non-insulin
dependent diabetes mellitus, gall bladder disease and gout. The risk of developing
some non-fatal conditionslike arthritis, back pain, infertility, sleep disordersand other
respiratory conditions leads to increased morbidity among the obese. Let's discuss
these conditionsin dightly moredetail.

Cardiovascular disease and stroke: Obesity may be an independent risk factor for
coronary heart disease (CHD) with the degree of obesity being directly proportional
to the rate of development of CHD as you would also learn later in Unit 11. Even
moderate oveiweight has been shown to increase the risk of CHD. A reduction in
weight leads to improvement in cardiovascular risk factors like hypertension and
abnormal lipid levels. The blood pressure returns to normal and the lipid profile
improves.

When the blood vessels of the brain are diseased, they may rupture or there may be
inadeguate blood supply to brain resultingin astroke. Thismay be dueto hypertension
or fatty depositsin blood vesselsof the obese.

Type 1 Diabetes: In peoplewith normal weight, Typel Diabetesis not a mgor cause
of death but it isan important contributor to morbidity and mortality in obese people.
It is associated with insulin resistance and hyperinsulinaemid (increased level of
circulating insulinin blood). Fortunately, reasonabl econtrol in blood sugar levelsmay
be achieved by modification in the lifestyle. A balanced diet, physical activity and
drugs can control blood sugars and an obese can lead a near normal life.

Syndrome X : People with intra-abdominal obesity with high waist- to- hip ratio are
more prone to develop the metabolic syndrome X. This is characterized by the
collective presence of chronic disorders that include glucose intolerance, insulin
resistance, hyperlipidaemia and hypertension. The syndrome X is one of the major
public health problems associated with obesity.

Gall bladder disease: Obesity is one of the risk factors for formation of gallstones.
The supersaturation of bilewith cholesterol in obeseindividualsmakes them prone to
having gallstones as you will learn later in Unit 15, The excess adipose tissue is also
known lo contain alarge amount of cholesterol. Weight loss does not reduce the risk



of gallstoneformation because the mobilization of adipose tissue may cause the bile
to become even more saturated with cholesterol in obese people.

Cancer: Risk of cancers of the colon, rectum and prostrate increases greatly in
obese men while obese women are more likely to develop cancer of breast, ovary,
endometrium and cervix.

Backpain, arthritis and gout: Abdominal obesity increases the risk of back pain
becauseof theextraload on the spinal column. This, inturn, reduces physical activity
leading again to an increase in adiposity.

Obesity isalso associated with the development of osteoarthritis and gout. The extra
stresson theweight bearingjointsisacontributingfactor. Obese are proneto devel oping
hyperuricaemia (excess uric acidin blood) resultingingout. Wewill learn more abput
thislater in Unit 13.

Infertility: Obese women are reported to suffer more from menstrual disorder,
infertility and polycystic ovary syndrome all of which tend toimprove on reduction o
weight.

Seep disorder: One of the common problems that obese males and females suffer
from is sleep disorder, commonly known as sleep apnoea. Obesity causes narrowing
of the upper airway when the person isin supine position. This can result in sudden
death in severe cases.

Psychol ogi cal problems: Obese people may be exposed to ridiculeand discrimination
in areas like employment, promotions and social interactions. Thismay result in low
self-esteemand depression leading to overeating for consolation. This aggravates the
existingproblemfurther. Although itisincreasingly being understood that obesity isa
complexinteractionof metabolic, physiological, and genetic factors, obese people are
still viewed as being weak-willed and self-indul gent.

After adetailed study of variousfactors related to obesity, let us now move on to the
management and prevention of this multidimensional public health problem. In the
forthcoming section we shall discuss the strategies for achieving a negative energy
balance, as well as, the steps that must be considered for prevention of obesity.
However, let us first make an effort to check our understanding on the issues
discussed above.

Check Your Progress Exercise 2

1. State whether the following statements are true or false, Correct the false
statements.

a) When peopleareoffered variety of foods, their intakeislikely to beless
than when a singlefood isavailable.

b) Hyperthyroidism and Cushing’s Syndrome have obesity as oneof their
characteristic features.

c) Onekilogram dietary fat represents 9000 Kcals.

d) Losingandgaining weight by the obese throughout life cycleis termed
as the Yo-yo effect.

e) Obesity predisposesto hypoinsulinemia and decreased glucagon levels.

f)y Energy expended in physical activity is 60-75% of total energy
expenditure.

g TheRestingMetabolicRateisregulated by the obgenein human beings.
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2. What isobesity? Enumerate the variousetiological factors.

.........................................................................................................................

3. Givereasonsfor thefollowing:

a) An increasein weight gain is not directly proportional to an increase in
caorieintake.

------------------------------------------------------------------------------------------------------------
..................................................................................................................

...................................................................................................................

b) Peoplelése weight rapidlyinthe beginning when they startfollowing weight
reducing diets.

..................................................................................................................

..................................................................................................................

.........................................................................................................................

95 MANAGEMENT OF OBESITY

Management of obesity should be taken up with a clear understanding of the harsh
realities of the problem and its outcome. It may be a frustrating experience for the
physician and the nutritionist because of the frequent failures encountered during the
treatment. Y ou have already read about multipleetiol ogical factorscausing the chronic
condition, the cause of which is difficult to pin-point. Thismakes the treatment even
more difficult. The lost weight is frequently regained by the obese which may be
demoralizing for continuing the necessary changes in the diet and physical activity,

Goalsd treatment: As said in the beginning, the goal of treatment of obesity today
has shifted from mere ‘weight loss’ to 'weight management'. Each weight loss
programme hasto haveits separate set of goals keeping in view the overall health of



theindividual. A loss of as little as 5-10% of the original body weight by the obese
resultsin significant improvement of health and helps in reducingthe severity of the
comorbidities or the risk factors associated with obesity. Studies have shown that
even with a5-10% weight reduction, an obesehas better glycemic control,and lowered
blood pressure and serum cholesterol levels. Henceit may not be realistic for the
obeseto dwayshave singular focusof coming down tothe desirableweight. Obsession
with desirable weight may actually be inappropriate in some cases under certain
circumstances. SO let us see what isthe best approach to manage obesity.

9.5.1 Dietary and Lifestyle M odifications

The management of obesity basi cally comprises thefollowingthree- pronged approach.
a) Dietarymodifications

b) Physicd activity

C) Behaviourand lifestylemodifications

DIETARY
MODIFICATIONS

OBESITY

PHYSICAL BEHAVIOUR AND LIFE
ACTIVITY STYLE MODIFICATIONS

Figure 3.3: Management of obesity

Some cases where obesity is accompanied by certain cornorbiditiesat higher BMI
values, the use of drugsand/or surgery may need to be considered. Pharmacol ogical
and surgicd interventions are required in relatively few cases and should not be
congtrued upon as substitute for necessary changes in diet and physica activity. We
shall ded with them individually alittle while later in subsections 9.5.2 and 9.5.3
respectively. Let us begin our study with dietary management.

a) Dietary Modifications

Thedietary modifications serve asa guidefor the obeseto make healthy food choices.

The first step towards prescribing a diet for weight reduction isto take a careful

dietary history of the obese person. You need to know the routine eating pattern, the
diet he/she isaccustomedto, availability of foodsand the likesand dislikes. Determine
the ided weight from the height-weight tables givenearlier in section9.3. Thedaily
diet plan should havean energy deficit of 500-1000 Kcal in generd. It isal soimportant
for us to know whether the person has tried to lose weight earlier too and what
advicewas given then and why was the outcome unsatisfactory.All this information
can be gathered in afew minutesand thiscould form the basisof providingappropriate

advice to the obese for losing weight. The following dietetic principles must be -

considered while planning diets for weight reduction. Of course, you will be
learning more about thisaspectin your practical stoo. So let us learn about thedietary
guiddlines.

Energy: Energy or calorie intakeisthe key factor which will determinetheoutcome
of dietary management for overweight/obese individuals,You will appreciatethefact
that to effect any degreeof weight loss, the energy hasto be restricted to the level
that enablesmobilization of fat storesfor carryingout the daily activities of the body.
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The energy requirementscan be determined on thebasis o ideal body weight. Three
main categories, depending upon theindividua's sizeand level of activitieshave been
determined on the basis of idedl body weight and have been mentioned in Table 9.5.

Table 9.5: Energy requirementsbased on activity levels for obese, normal
and underweight subjects

Energy Requirements* (Kcal/kg IBW/day)
Activity Obese Normal Underweight
Sedentary 20-25 30 35
Moderate 30 35 40
Heavy 35 40 45-50

Nore: * refersto +10% for small and large build.

Using the values given in Table 9.5, we can compute the energy requirements for
obese, normal and under weight adultsfor various levels of activity. Since the basal
metabolicrateis affected by thetype of build, it is imperative to increase or decrease
the energy intake by 10% depending on the build (exomorphs and endomorphs,
respectively). However asa thumbruleor in theabsence of dataon height, thefollowing
diets are often prescribed.

1. Moderate Deficit Diet (For preobese) : 1400 Kcals/day and above for males

1200 Kcaldday for females issafefor
use

2. Law CdorieDiet (For obese): 800 to 1400 Kcals/day for males

80010 1200 Kcals/day for femalesuse
under medical supervision

3. Vey Low CdorieDiet (For very obese) : Lessthan 800 Kcalslday use under
(VLCD) medical supervision

Despite calorierestriction, al theabovedietsmug be nutritionally adequate. In generdl,
it issafe to use the moderate deficit diets providing 1200-1400 Kcals and low calorie
diets that provide minimum of 1000 calories/day. They can be planned to provide
optimum nutrition and offer sustainableweight loss. The VLCDs providing 400-800
Kcals/day on the other hand promote rapid weight reduction but must be followed
under close supervision of physicianand dieticianand that too, for alimited period of
12 to 16 weeksto minimizetherisk of body protein lossesand cardiac problems. They
may only be considered for the obese with aminimum BMI of 32.

REMEMBER IT IS SAFE TO USE MODERATE DEFICIT DIETS
PROVIDING 1200-1400 KCALS/DAY. LOW CALORIE AND VERY LOW
CALORIE DIETS MUST BE USED UNDER STRICT MEDICAL CARE
FOR LIMITED PERIODS.

Proteins: Adequate amount of proteins should be included in the diet to ensure
proper metabolism and prevent weakness which is usually experienced by patients
after weight loss which is achieved by consuming an unbalanced diet. Protein rich
foods provide a higher satiety as compared to thoserich in carbohydrates (other than
non-starch polysaccharides). Proteinsaso have a high specific dynamic action which
impliesthat their ingestion producesagreater increasein metabolismthan ingestion of
carbohydratesor fats— an importantaspect when you aretryingtolose weight. Include



about 1g protein per kg body weight. Emphasis should belaid on the inclusion of
proteinrichfoodsfrom plant origin rather than from animal sources asthe former are
low infat but high in dietary fibre.

Fats: Fats, being a concentrated source of energy need lo be restricted. Excess
dietary fat promotes much more weight gain than carbohydrate or protein of the
same amount. Further, the gain in weight due to excess intake of fat isin theform of
adipose tissues which is not conducive to good health. Include fat in the form of
vegetable ails (rich in MUFA’s and PUFA’s) so that sufficient essential fatty acids
are supplied in the diet and at the same time the risk of developing coronary artery
disease can be minimized. Not more than 20% of thetotal energy should come from
fat. Foods rich in saturated fatty acids such as red meats, whole milk/its products
should bestrictly avoided.

Carbohydrates. Carbohydrates in the form of non-starch poly-saccharides provide
bulk and satiety value to the reducing diet. They are also important for regular bowel
movements, constipation being a common problem among obese. About 50-55% of
total caloriesmay befrom complex carbohydrates and 10%from simple carbohydrates.
Includeliberal amounts of fresh high fibre vegetables and fruits preferably raw and
with their edible peels inthe diet.

Vitamins: If adequate amount of fresh fruits and vegetables are included in the diet,
the body stores of water soluble vitamins are usually not depleted. However when
werestrictfatsfor prolonged periods, the diet may bedeficient infat-soluble vitamins
A and D. They may necd to be supplemented for the chronic cases.

Minerals:Adiet high insodium may promote retention of fluidin the body. M oderate
restriction in the use of common/table salt may be helpful in a weight reducing diet,
particularly if the patient i s aso hypertensive.

Fluids: Liberal amounts of water and zero/low calorie fluids may be included in the
diet. It may be helpful to have a glass of water before meal to reduce food intake.
Some patients benefit by taking a spoon of guar-gum/pectin/xanthum gumor finely
ground husk/bran of cereals and pulses in glass of water before meals asit gives a
feeling of satiety.

Mentioned below isan example of aweight reduction diet (1200 Kcal) along with a
sample menu to give you an idea regarding the applied aspects of the parameters
discussed so far.

1200 KCAL DIET

Food Amount (approx.) CHO Protein Fat
. _per exchange (g) (8) - (8) (®)
Mikk 250 24 16 75
~ (double toned)
Vegetables 100 : 28 8 - -
Fruit ‘ 100 10 = -
Cereal ' 25 75 10 -
Pulse . 25 51 21 -
Fat : 5> _ _ 20
~ | 188 55 |'275

Thisis'just an idéa giVen to you about a 1200 Kcal diet. You will learn more about
food exchanges and planning of mealsin the practical Manual (MFNL-005).

Below a sample menu for a day isgiven.
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Sample Menu for 1200 Kcal Diet
Early Morning : Tea/coffee, Plain

Breakfast : 1dice cracked wheat bread
2dicestomato
1 egg white (boiled)
1 tsp. green chutney
2 thsp. cornflakes
1 glassdoubletoned milk
OR
1 spinach missi roti
1 medium bowl of curd

1 guava

Mid-morning : 1 orange

Lunch : 2 chapatties
1 bowl moongwhole pulse
1bowl cabbage vegetable

1plate carrot and tomato
salad with lemon dressing

1 bowl curd
Evening . Tea/coffee plan
Dinner : lcup clear vegetablesoup

2 chapatties (wheat flour + soyaflour)
1 bow! nutrinugget and peavegetable
1 cucumber

1 bowl curd

It will occur to you that the menu is simple home-madefood which has lessfat, salt
etc. but it isnutritious and filling. We know in aglobal scenario, avariety of foods are
available - Italian, Continental, Chinese, Thai and what not. Eating out is a fashion
and how we loveit but you can imagine the calories that we add with yummy food.
Eating out is all right if done occasionally but missing the home food daily is not
advisable. Just seewhat it doesto onindividua slowly, gradually but surely — an early
affliction of degenerative diseases!

SIMPLE TASTY HOME MADE FOODS PROVIDE LESS CALORIES.
KNOWING THE CALORIES IN THE FOOD HELPS TO MAINTAIN

WEIGHT.

You may or would experience several times that overweight/obese patients attain
their lost body weight again and again particularly after leaving a weight reduction
programme. This generaly happens due to inadequate counseling of the patient
regarding appropriate dietary habits. Proper dietary counseling gives the patient a
clearer understanding regarding the associationof food withweight gain/loss. Behaviour
modification can result only through repeated counseling sessions and has therefore
been identified asalong-term approach for management of the achieved weight loss.
We shall now discuss some important aspects of diet counseling.

Diet Counseling

As discussed above diet counseling is a very important aspect of a successful v{/eight
reduction programme. Theperson who atemptsweight lossshoul d be suitably motivated




and should be armed with facts related to the whole exercise. Counseling can be
givenin person or to agroup asyou would recall studyingin Unit 1. Individual counseling
is of prime importance because that is required to establish realistic goals for the
treatment so that you can relate to the diet and comply with the same. It is also
important to take the dietary history of the patient and to know about hisfood habits
and pattern of living for prescribing the diet schedule.

Group sessions have an importance of their own in the sense that they provide a
platform to people having similar problems to share their experiences and exchange
waysand meansto bring about changes in their diets. The individualsare alsolikely
to be motivated better when they compare their progress with others in the group.

Bothindividual and group counseling are associated with motivation and psychol ogical
support. Thereisno point in handing over adiet schedule to the patient unless he has
some motivationfor losing weight. To bring about a change in dietary habitsis not
easy becausetheir foundation islaid in early infancy and childhood. You are notlikely
to change unlessyou are strongly motivated to do so. Improvement or maintenance
of hedthisavery strong factor which the physician or dietician can usefor motivating
the patient to bring about the necessary changes. With their guidance at initial and
follow up visits, thismotivation can comefrom within theindividual himself which will
see him/ber through the programme successfully.

The patient should be very clear about the fact that excess calorie intake has to be
brought down to effect weight reduction. He/she also needsto understand the reasons
of overeating and how to control the factors leading to the same.

Thecounsdling sessionshelp inincreasing knowledge regardingfood facts. Theobese
may feel disheartened after a few weeks when they redlize that the rate of weight
loss has decreased. The individual must understand that there is a reduction in
metabolicrate after some weight islost. Despite careful adherence to the prescribed
schedule, the rate of weight loss will decrease. For weight loss to progress further
calorieredtrictionor increasein activity will be required, thelatter isabetter alternative.

Knowledge about calorie values of foods is another area which requires emphasis.
Food exchangelistswhich group different food items having approximately the same
calorie values are helpful in thisregard. The individuals should know about portion
control to enable them to stick to the prescribed diet. Many foods have low calories
but when eaten in large portions contribute substantial calories in the diet. So how
much should the patient eat i sal so important. You will Iearn more about food exchanges
in the practical (MFNL-005).

Instructions about eating out are important. An obese must select judiciously from
options available. For example any recipe that says cream of, creamy, buttered or
friedisbound to be highin calories. A clear soup, broiled or roasted non-vegetarian
dish or vegetables without sauces or thick gravies, salads without oily dressings and
fruit instead of arich dessert are better optionsfor them. Excess socialization hinders
theweight reduction programme. Eating light meals a& home may be a good idea so
that the obese could minimize on extra calories.

b) Physical Activity

You are dready aware that exercise playsanimportant role in initiating and sustai ning
weight lossalong with dietary and lifestyle modifications. Exercise promotesa sense
of well being and increases bone density, aswell as, cardiovascular strength. It helps
in increasingthe lean body mass in proportion tofat. Exercise burns glycogen stores
paving the way for fat to be used asfuel.

What is the effect d physical activity on health?

The Surgeon Genera's report (1996) summarizes the effects of physical activity on
health asfollows.

Nutritional Care in
Weight Management

207



Clinical Therapeutic
Nutrition

208

Overall Mortality: Higher level sof regular activity areassociated with lower mortality
rates among adults and even moderate activity on a regular basis results in lower
mortality ratesthan thosewhoareleast active. Therisk of several degenerativediseases
isalso reduced, as highlightedin Figure9.4.

Physical Activity

'

Reduces the Risk

/SN N

Cardiovascular Non Insulin Obesity Osteoporosis Cancer
Disease Dependent
Diabetes
Mellitus

Figure 94: Effect of physical activity on health
How much physical activity is enough?

Althoughitisdifficultto prescribethe optimumamount of physical activity, it i simportant
to note that any exercise programme has to be consistent for affecting some degree
of weight loss. It is recommended that 30 minutes or more of moderate intensity
physical activity, evenif accumulated in intermittent short spells at least five days a
week (preferably everyday) should form a daily routine of all adults. A single 30
minute stretch may have the first 5 minutesfor warming up, 20 minutes of moderate
intensity exercise and 5 minutes of cooling down to prevent muscle injury. In any
exercise programme, intensity should be increased only gradually with professional
advice, especially for thosewho areabove40 yearsaof ageor haveany health problems.
In general, it helps to take stairs instead of lift, to take the glass of water yoursaf
instead of asking somebody, walking to short distancesinstead of taking the car and in
general being alittle more active than before.

Theexercise selected by an individual should be pleasant, enjoyable, affordable and
easy to do. Practically speaking, the benefitsof exercise besides its role in weight
management can be summed up as follows.

Exercise

* Reduces blood pressure

Helpslessen anginapains

* Decreases body fats

* Increases HDL cholesterol

* Makes the heart stronger and more efficient

* Helpinincreasing bone density

* Reduces risk of cancers

* Increaseslongevity

* Offsetsthe immunity slump that accompaniesaging

DAILY 30 MINUTES OR MORE OF MODERATE EXERCISE IS BEST
FOR MAINTAINING IDEAL WEIGHT, HEALTHY FEELING,

LONGEVITY AND GOOD IMMUNITY.




c) Behaviour and Life Style Modifications

Beliaviour and life style modifications arean integral part of the weight reduction
plan. They are based on analysisof beliaviour associated with appropriate, aswell as,
inappropriatethinking and eating habits. Theobese tend to overeat in certain situations
which if controlled may hefp towards keeping the weight in check. Keeping a food
diary, theact itself is associated with weight loss. This means that if an individual
pays attention to when and what he/she eats, they tend to eat less. It should not be
inferred from here that behaviour therapy avoids the need for restricting energy intake.
That still remainsthemainstay of the treatment. Theinclividual must learn tocorrect
the negativethoughtsthat accompany adietary lapse, e.g., instead of thinking that 1
have wasted dl my efforts, | ate a piece of caketoday', they should think 'One slice
of cake is not going to increase my weight'. This shift of thought process helps
tremendously in continuing theeffort to lose weight. The following strategies related
to lifestylemodifications are helpful. You may advocate theseto obese individuals.

Remember:
e Haveregular mealtimes. Irregular eating habitsput a lot of strain on the body.

e Do not read or watch television while eating, you will land up eating more
than you do otherwise.

e Tryto keep healthy snacksat home like fruits, vegetables and sprouts instead
of biscuits, cakes, fried snacks and other fast hods.

4 Donot keep nibbling between meals. You will benefit by planningthree main
meals with one mid-morning and an evening snack.

e Eatsowly, chewingthefood properly.

e Servesmaller portions so that another helping can betaken.
e Avoid drinking of alcohol and smoking.

¢ Incorporate some amount of exercise in your daily routine.

e Handlestress in a positive manner through exercise, yogaand meditation.

Having looked at the dietary management, physical activity and lifestyle modification
next, let us briefly review the pharmaceutical and surgical management of obesity.

9.5.2 Pharmaceutical Management

A person withBMI 30 and above may require pharmaceutical management inaddition
to dietary and lifestyle modifications. It may also need to be considered when the
obese person has associated problems such as impaired glucose tolerance,
dyslipidaemia and hypertension. Complications like severe osteoarthritis, obstructive
sleep dyspnoea etc. may also necessitate use of drugs. Let us get to know about
these drug.

Anti-obesity Drugs: The anti-obesity drugs can be classified into two broad groups
asindicated inthe Figure9.5.

Drugs
/ (Influencing) \
APPETITE INTESTINAL ABSORPTION
(Promote Satiety and reduce appetite) (Decreaseintestinal absorption)
1. Fluoxitena 1 Metférmin
2. Ephedrineand Caffeine 2. Orlistat

3. Serotoninergic and nor-adrenenergic drugs

Figure 9.5: Anti-obesity drugs
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Drugs must be taken only under Doctor's advice as some can lead to side effects
such as cardiac and liver problems. Herbal preparations must not be used asthey lack
clinical evidence. Laxativesand diureticsare ineffective and liberal useof thesecan
affect the water and electrolyte balance of the patients bodly.

Cautionshould bepractised in giving antiobesity drugsto patients undergoing psychiatric
treatment or those having any drug allergy. Their use is contraindicated for children
and pregnant and lactatingwomen.

9.5.3 Surgical Management

Surgical proceduresare generaly restricted for the morbidly obese persons. If an
individual has a BMI of 40 or higher, or a BMI of 35 or higher with associated
comorbidities he/she may benefit by one of the surgical procedures. This specialized
area isknown asBariatricSurgery and includes the following procedures :

a) Gastric restrictivesurgery

b) Jgunoilea Bypass
c) Jaw Wiring
d) Liposuction

Post-operativeeval uation by the team of surgeons, dieticianand psychologist at regular
intervalsthroughout lifeisof primeimportance. Let us review the procedures.

e Gastric Bypass Surgery is the current 'gold standard' for bariatric surgica
procedures. It involves use of a stapling device to create a tiny stomach ‘pouch’
by partitioning the stomach near its upper end to reduce the capacity of the
stomach. On an average, the patient loses 30-40% of weight by this procedure.

Thestomach size can also be reduced by using stainless steel staplesacrossthe
upper portion of the stomach. Only about 1 cm opening is left into the distal
stomach. Thismethod isknown asgastroplasty. Thisisfound to bequitesuccessful.

®  Jejuno-ileal Bypass. Absorptive surface of the small intestines can aso be
reduced through surgery called thejejuno-ileal by pass. Some complicationsmay
arise by this method.

e  Jaw Wiring: Wiringthejawsclosed has been effectivein reducing weight because
wiring permits the intakeof only liquid that can betaken through astraw. Liquids
and supplementsthat will provideadequate nutrition aregiven.

e  Liposuction: Liposuctionisacosmetic surgical proceduredifferent from bariatric
surgery. It involvesaspiration of subcutaneous fat using thin cannulas inserted
through very small incisions. Thecannulas are attached to a high vacuum source
and fat is aspirated with a collection device. Contour is diminished as the
overlying skinshrinks to the reduced fat volume. Only 5 Ib. of fat can beremoved
a atime.

You have learnt how surgical methods are used in case of morbid obesity. Once the
treatment is done maintenance of appropriate weight isof prime importance. Let us
see how this can be done. The preventiveaspects are discussed next.

9.5.4 Preventive Aspects

Maintenance of Weight Loss. Once an individual has managed to lose weight toa
desirable level, it must not be assumed that the weight loss will be maintained
automatically. The personwill have to make a conscientious effort to prevent gain in
weight. You will recall that energy regquirements are reduced after weight is lost.
After the intense dietary effort is over and the person reverts to the so called pre-
dieting eating pattern, he/she islikely to put all the weight back before equilibriumis

re-established.



To avoid thisweight cycling, one must add extrafood itemsto the diet only gradually
and with extreme caution. The person still needs to avoid high calorie recipes. He/she
must keep arecord of weight every week. Any extraweight gained during this period,
however small, must be lost immediately either by reducing food intake or increasing
energy expenditure the following week. The person must not reduce the physical
activity once he/she attains the goal.

You must remember that there isareduction in metabolic rate after weight losswhich
is also conducive to subsequent weight gain on thesame energy diet. To remain at the
target weight the person will need to, infact, reduce energy intake by 10-15%which
is the maintenanceenergy cost o the weight lost.

Prevention i» the prevalence of overweight/obesity: It is believed that the increase
in prevalence of obesity worldwide is more due to the environment that has become
conduciveto weight gain rather than genetic mutationswithin individuals. A s pointed
out earlier, Asian population is more susceptible to developing co-morbiditieseven at
quite modest weight gains. You must have fully understood by now that obesity isa
major risk factor for several chronic degenerative diseases. That is why it isall the
more important to employ strategies that aim at creating environments facilitating
behavioural changes in general populations regarding diet and physical activity to
prevent thisenormous public health problem.

Thefirst and most important step for therapidly progressing developing countries like
India is to collect and organize data from various regions about the prevalence of
obesity. Once the true prevalence is known, the goals or targets to reduce the same
can beset. Let usconsider towardswhom the prevalence strategies need to be targeted.

The prevention strategies need to be targeted basically at two sub-groups in the
population.

)  Those who are already obese and need advice regarding reducing weight and
maintaining it. These persons, if not careful about'their diet are liable to gain
weight. They need to be guided appropriately regarding a maintenance diet
because after a period of controlled eating, they tend to go back to their original
diet or favourite foods which may be high in energy and short on important
nutrients. All weight reducing clinics/community slimming centers must offer
appropriate guidance and support to people who have achieved weight loss
successfully to prevent regain in weight.

i)y Thosewho are at increased risk of becoming obese and require help to avoid
putting on weight. Thisisthemajor population group towardswhich public health
measures need to be targetted. It isbelieved that fitness at the age of 13 yearsis
quitea strong predictor of adult fitness. Children between the age of 7 and 12
yearsof age, therefore, may beavery important group that fallsinto thiscategory.

In addition, it isimportant to develop strategies to prevent the population in general
from becoming obese. The major approaches of any public health strategy to reduce
obesity shdl befirstly, to reduce calorie intake from fat and secondly, to increase the
level of physical activity.

How to reduce calorie intakef r om fat?

e  Effortsshould be made to incfease the nutrition knowledge of' the general public
through mass media

®  Thefoodswithlower fat content should be madeeasily available and popul arized.

®  People should be motivated to make healthier food choices, especially when
edting out.

®  Sincereeffortsshould bemade by health professionals/systems to promotedietary
changes.
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How to increase the levels of physical activity?

Thebenefitsof physical fitness should be spread among the public through mass
media,

e  Physical activity should be encouraged in educational and other ingtitutions.

e  Opportunitiesfor physical activity should beprovidedat work placesandindustry.
Public facilitiesfor physical activity and exercise should be increased.

National Approach-An Example

A number of countries have adopted a national approach to deal with the prevention
of obesity and other non-communicable diseases. At asymposium on 'Obesity’ & the
EX Asian Congressaf Nutrition, in 2003, Mabel Deurenberg-Y apof National University
of Singapore discussed the health promotion strategies to reduce obesity in her smdl
and highly urbanized country, Singapore. Singapore had initiated National Hedthy
Lifestyle Programmes and School Health Promotion Programmes twenty years ago
to promote healthy eating and active life styles with a view to reduce the risk factors
associated with lifestyle related non-communicable diseases. Strong governmental
support,aswell as, consistent effort by the organizers has resulted in reducing obesity
rates today, particularly among children. Adults have also been highly motivated to
engage in physical activity. The government has developed a number o parks and
swimming pools at short distances near residentia areas to facilitate participation in
aerobic exercisesand games. School s besidesclassroom teaching havespecia emphasis
on sports and outdoor exercises.

Evaluation of these programmes to reduce obesty is regularly being carried out in
order that they may be improved upon and may become more effective. Specia
emphasisis also given to health promotion research and evaluation. The country has
been successful in setting an example which other nations must try to emulate.

Check Your Progress Exercise 3

1 How can one.manage obesity? Briefly discussthe dietary guidelinesfor an
obeseindividual.

4. What are the two broad categories o antiobesity drugs? For whom arc these
contraindicated?

Now that we are well versed with obesity and its medical nutrition therapy, we move
on to underweight the other wei ght management issue.

|



9.6 UNDERWEIGHT

Just asoverweight istheresult of apositive energy balanceirrespective of the etiology,
undeiwei ght resultswhen the energy balanceisnegative. Failure to consume sufficient
calories to meet the energy requirement of thebody for whatever reasonsisresponsible
for not maintai ning optimum weight. Y ou havelearnt that too much deviation on either
sidefrom the appropriate body weight increases the risk of health problems. You may
also recall reading earlier about the prevalence and classification of underweight in
section 9.2 of this unit while we were discussing the prevalence of weight imbalance.
In addition, itisrelevant to note that asper the report of WIHO (1998), an estimated 50
million adultwomen areclassifiedas beingseverely underweight i n devel oping countries.
It al so statesthat the consequencesof poor health inchildhood and adol escenceincluding
mal nutrition, becomeapparent in adulthood, particularly during thechildbearing years.

At the IX Asian Congress of Nutrition (2003), Z.A. Bhutta, Pakistan reported that
adult women who suffer from malnutrition had amuch higher risk of giving birth to
low birth weight (LBW) infants. LBW infants are at a higher risk o mortality. Those
who survive are poorly breastfed and weaned, resulting'in stunted, malnourished
children. Additionally, LBW females developed into malnourished mothers who in
turn gave birth to LBW infants. He stressed that this cycle could only be broken by
optimizing nutrition throughout the life cycle. So then the adverse consequences of
underweight are obvious.But, what is the cause for this condition? Let us read the
next section and find out.

9.6.1 Etiology

There are a number of factors causing underweight. These are:
e  Poor selection of food

e Physical activity

e  Mother's health status

@  Pathological condition

e  Genetic predisposition

Let us learn alittle about each of these factors.

o  Poor Selection of Food: Poor selection of food along with irregular eating habits
may be responsible for insufficient food intake and hence calorieintake. It may
be due to ignorance or alack of purchasing power of the family.

e  Physical Activity and Psychological Factor: Individuals who are tense, nervous
and extremely activeand who do not rest sufficiently tend to expend more energy
than what they are able to eat. This can cause undernutrition.

e  Mother's Health Szazus: Poor nutritional status of the girl child coupled with
under nutrition during pregnancy resultsin LBW infant being born. Thesechildren
born are at a disadvantage right from infancy and may fail to reach optimum
weightin adulthood.

e  Pathologic Conditions: 1llness can affect weight status in a number of ways.
For example, feversand infections, increase the demand for energy, which if not
met because df poor appetite, lead toloss of weight. Food intake may beseverely
limited by nausea, vomitingor diarrhoeain gastrointestinal disturbances. Metabolic
ratemay be greatly increased in hyperthyroidism resulting in underweight. Drug
therapy may also ater taste or reduce appetite, leading to weight loss.

e  Genetic Predisposition: As explained in section 9.2 o this unit, the weight of
an individual is inherited basically from his biologica mother. In the event of
the biological mother being thin, thereis 75%likelihood of the individual being
thin aso.
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Next, le

{, u]sﬂ| review the metabolicaberrationsand clinical manifestations linked with
underweight.

9.6.2 Meabalic Aberrationsand Clinical Manifestations

Metabolic Aberrations: When energy intake falls below the minimal requirements,
the body responds with an orderly physiologicadaptation involving the hormones of
energy metabolism. Thiscauses mobilization of freefatty acids from adipose tissues
and of amino acids from muscle to provide energy. Protein synthesis is cut down
because proteinsare burnt up for providing energy to the body. The metabolic rate of
the body is reduced and lean body mass and adipose tissue contract resulting in
weight loss.

Undernutrition isgenerally accompanied by protein deficiency in thebody. Fortunately,
the condition isreversiblewith proper nutritional support.

Changes in Body Tissue Compartments: The severity of nutritional deprivation
determinesthe extent of changesin the body tissue compartments. Thefirst casualties
in moderate undernutritionare mainly thevisceral proteinsand musclecell masswithout
any changein body fat. In severe undernutrition,losses of both muscle cell massand
body fat occur to a significant degree. Anthropometric measures and laboratory
determination d protein status can predict the extent of changes in the body tissue
compartments.

A number of micronutrient deficienciesmay occur.in individua swho are underweight
because of the less quantity of food ingested. A starving patient has inelastic skin,
slow pulse, low blood pressure, marked emaciation and progressive loss of weight.

Ginica Mnifestations: Underweight may predispose to fatigue, lethargy and
breathlessness. Tron-deficiency anaemiais usually seen because the diet is bound to
be deficientiniron at alow intake of food. The accompanying protein deficiency, if
severe, may manifest itsdf in theform of oedema. Underweight individuals arelikely
to suffer repeatedly from infection because of low immunity. Hip fracture is often
preceded by weight loss. Metabolic aberrations occur during starvation and these
may cause bradycardia (sow pulse), hypotension (low blood pressure), constipation,
dry skin and hair, abnormalitiesof nervoussystem, depression and ultimately death.

So what can we done to prevent these manifestations. The dietary management is
highlighted next.

9.6.3 Dietary Management

We just read about the etiological factors Ihat may lead to undernutrition and
weight loss. Whatever may bethe cause, all underweightindividuals are usualy ina
negative energy balance and have depleted reserves of most nutrients. The diet
prescribed for effecting weight gain should be high in calories, proteins, fat and
carbohydrates. Since the capacity of the intestines to digest and absorb food is
considerably reduced with undernutrition, the addition of foods above the usual intake
has to be slow and gradual. We shall now discuss some of the salient features of a
weight gain diet for individuas not suffering from any form of chronic disease that
requires restrictions in the nutrient intake. So, | et us start with the calorieintake which
ismost significant to weight gain.

Energy: The tota calorie intake should be 500 to 1000 Kcal in excess of the daily
needsinorder to result againinweight by half to onekilogramin aweek. Thus, if you
need 2000 Kcal for your normal activity, you require 2500-3000 Kcal per day for
weight gain. We can also compute the energy requirements on the basis of ideal
body weight (as discussedin subsection9.5.1 of thisunit). The patient may be given
30-35 Kcal per Kg ideal body weight per day. The calories should be increased
gradually over a period of one or two weeks to avoid digestive disturbances.



Prot ei ns: Proteins are required for tissue building, as well as, to takecare of the daily Nutritional Care in
wear and tear. Under weight individualsgenerally have depleted lean body massand Weight Management
poor reserves o amino acids/blood proteins. Thus, the patient may benefit by

consuming around 1.2 g per kg body weight of proteins per day. A combination o

both animal and plant proteins should be incorporated but emphasisshould belaid on

the inclusion o easy to digest forms of protein such as hdf boiled egg, steamed/

boiled/sautéed flesh food etc.

Fats: We know that fats are concentrated source of e¢nergy (1g = 9 Kcals). Fats are
capable of increasingthe energy valuedf the diet without adding much bulk toit. Add.
extra fat gradually, a sudden increasein fatty foods like butter, cream and oil may
produce diarrhoea. About 30% of caloriesshould come from unsaturated sources of
fat.

Carbohydrates: Liberal amountsof easy to digest carbohydratesshould be included
in the diet. The intake of dietary fibre should be minimized so as to prepare meals
which are nutrient dense and have a small volume. Include more of high calorie
vegetable like potatoes, colocasia and yam instead of raddish, cucumber, leafy
vegetables which arelow in thecarbohydrate content. All cerealsprovidehigh calories
at low cost and should provide about 55-65% of total kilocalories.

Vitamins and Minerals: If the diet provides good amounts of fresh fruits and
vegetables, vitamin or mineral supplementsare usually not required. However, if the
patient indicatesclinical signs of asevere nutritional deficiency, it may be imperative
to use supplements or employ other essential medical measures.

Fluids: Take fluids only after a meal instead of with or before meals so that food
intakeisnot reduced. High cal orie nourishingbeveragessuch as milk shakes, egg nog
should be preferred over low nutrient beverages such as cold-drinks, barley water,
plain soda etc.

Planning the Daily Diet

As mentioned above you need to add calories gradually to the diet. A practical way
of doing so isto take the present intake of the patient and to improve upon it both
qualitatively and quantitatively day by day till you reach the prescribed level. Try to
addfoodsfrommost of thefood groups. You can add500 Kcal tothediet by including
any of thefollowingcombinations

Wholemilk : lglass
Boiled egg : one
Bread : onedlice
Banana : one
OR
Chapatties 2 2
Da : 1 bowl (30 g raw)
Cottage cheese : 409
Sapota : One
OR
Fried Rice : 1bowl (30 graw)
Curd(whole milk) : 1 bowl (100 Q)

Ice cream with fruits : 1cup

The patient should be advised to take small, frequent, easy to digest meals. As the
person improvesin weight without having any gastrointestinal problems, he/she could
take calorie-richfoods. You will learn how to select high calorie foods and plan diets 215
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{Kﬁ ﬁﬁ}k“b‘ﬁgﬁy and hospitalized patientsto promoteweight gain in the Practical Manual

SELECT CALORIE-RICH FOODS. INCREASE THE SERVINGS OF
FOODS GRADUALLY. EAT FREQUENTLY. ENJOY THE FOODS YOU
LIKE IN A HAPPY ENVIRONMENT.

The subject of weight management is vast and has unending diverse applicationsin
the management of individual swith/without an underlying disease condition. We end
our discussion herewithin theparametersdf this unit but strongly recommend additional
reading to clear your views on variousfood fads and misbeliefs. Let us now attempt
the questions mentioned in check your progressexercise 4 to recapitul ate the contents

of thissection.

Check Your Progress Exercise 4
1. Fillintheblanks:

a) A BMI vaued less than ... denotes underweight.

b) Protein AEfICIENCY IS .ivvvviviineiieci when proper nutritional support
is provided to underweightindividuals.

c) A starving patient has ...ccovveeneeee.. pulse ande.eeeeeeeeereeeennn. blood
pressure.

d) Malnutritionin adult women can bearisk factor for birthof .........ccoceerueee.
infants.

€) Igram fat provides.......coeresercnnne Kcal of energy.

2. Listthree pathological conditions that may contribute to underweight.

example.

.........................................................................................................................

9.7 LETUSSUM UP

It must havebeen an interesting unit to read becausewe all areinterested in maintaining
an ideal body weight and also because this topic has a wide applied aspect. For this
reason; we have also designed a partical (Manual-005) for you tolearn the use/planning
of diet(s) based upon maintenance of an optimum body weight espeialy with respect
to various diseases.

In this unit we learnt about weight imbalance and the difference between different
grades of under/excess body weight. The metabolic and clinical manifeslaions of
both under and overweight were also discussed (impaired glucose tolerance,
hyperinsulinemia, insulin resistance, hyper-lipidemia etc)). |n thesection 8.5 you must
have learnt about the dietary and life-style management for over weight/underweight
individuals. Read this carefully asthefundamentals of these are utilized for effective
and accurate planningof diet(s) for such individual swith or without a disease (diabetes,
coronary artery disease(s), cancer; gout; Fever etc.). The physiologica effects of
increased physical activity were also briefed in this unit. Nutrition supports and non-



dietary (surgical, pharmaceutical), measures with respect to weight management are
gaining in roads for the treatment of secure obesity and a dietician’s help iS often
required for ensuring optimum nutritional care of the patient. Reading this unit must
have helped you in gaining an insight/better understandingon the various aspects of

weight management.

98 GLOSSARY

Arthritis

Bariatric Surgery
Bariatrics

Binge eating

Borborygmi

Brown Fat

Carotenemia

Comor bidity

Cushing's syndrome

Hirsutism

Nyper cholesterolaemia :

Hyperplasia

Hypertriglyceridaemia
Hypertrophy
Hyperuricaemia

Life expectancy

Lipogenesis

Liposuction

Morbidly obese

Obesity

adisease that involvesan inflammation of a joint or
joints.

surgical proceduresfor treatment d obesity.
ascientific study of obesity and itsrelated disorders.

an episode o excessiveeatingaccompanied by asense
d lossdf control over the eating process.

abdominal gurglesdue to movement of excessivefluid
and gas in the intestines.

a dark-coloured, mitochondrion-rich adipose tissue in
many mammals that generates hesat to regulate body
temperature.

presencein the blood o yellow pigment carotenefrom
excessiveintake of carotenerich vegetables and fruits.

any condition that worsens as the degree of obesity
increases and iinproves as obesity is successfully
treated.

a glandular disorder caused by excessive steroid
hormone resulting in greater than normal functioning
d adrena gland; characterized by obesity.

an excessive growth of coarse hair particularly in
women.

elevated blood cholesterol levels.

an increasein tissue size by an increasein number of
cells.

elevated level of serum triglycerides.

an increasein tissuesize by an increasein cel size.

elevated serum uric acid levels.

a statistical measure of the average of the remaining
lifetimeof anindividua inthegiven group.

fat formation.

the removal of excess body fat by suction with
specializedsurgical equipment.

patient's who are0-100 % abovetheir ideal body weight;
a BMI value greater than 39.

acondition describingexcess body weight in theform
of fat.
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Osteopaenia : adecreasein the bone massdue to a decreased rate of

osteoid (organicmatrix bone) synthesis.

Osteopor osis : lossof bony tissue resultingin bonesthat are brittleand
liabletofracture.

Overweight - being too heavy for one's height; a BMI of 25 to 30
kg/m’

Quality of life : the level of well being of life style and the physical

conditionsin which peoplelive.

Resting Metabolic Rate: the minimum number of cal oriesneeded by the body to

support itshasic physiologicfunctions.

SyndromeX :  acondition associated with glucose intolerance, insulin

resistance, hyperlipidemia and hypertension, strongly
linked tofat accumulation in the intra-abdominal cavity.

9.9 ANSWERESTOCHECKYOURPROGRESS

EXERCISES
Check Your Progress Exercise 1
1. a) 200,338
by 5
0 64.5and305
d) uppermiddle
e) 1.0, 0.85
2. a) A person can becategorized to be overweight /obese by computing the
body massindex or the waist hip ratio.
Body Mass Index (BMI) iscalculated as:
BM = Weight (in kg)
Height (in meters)’
b) A body massindex greater than 25 inindicating of over weight/obesity.

Waist circumference (cm)

Waist hipratioi.e.
Hip cirumference (cm)

WHR of >1.0for men and >0.85 for women is an indicator of adbominal
obesity.

3. Age, sex and height arethethreeessentia factorsthat determinean individual's
ideal body weight.

- b
- a)
- d)



Check Your Progress Exercise 2

1

g False. When people are offered avariety of foods, their intakeis likely to
be more than when asinglefood is available.

b) True
c) True
d True

e) False Obesity predisposesto hyperinsulinemiaandincreasedglucagonlevels

f) False. Energy expended in physical activity is 15-30% o total energy
expenditure.

g) False Resting Metabolic Rate is regulated by the 3, adrenoreceptor gene
in humanbeings

Obesity isa physi ol ogi cal conditionresulting from accumul ationof excessadipose
tissue i.e. body fat. The etiological factors are: genetic susceptibility, dietary
habits, reduced physical activity, increasing affluenceand abundant availability
o food, psychologica factors, hormonal imbalance, high birth weight and
childhood growth pattern.  ~

a) Firdtly, asthequantity of food ingested isincreased, thermogeniceffect of

food would also increase amounting to about 10% o the excess intake. |

Secondly, the energy stored would increase both the fat and the fat-free
mass resultinginanincreasein metabolicrate. This adaptation of metabolic
rate which tends to oppose fluctuation in weight does not permit weight
gain in direct proportion to increasein calorieintake.

p Initialy, glycogen stores are mobilized which is accompanied by a
corresponding loss of water. Then, as weight is lost, it resultsin loss of
extra muscle which was developed to support the extra adipose tissue.
Loss of lean body mass reduces the RMR rapidly so that on a given diet,
theenergy deficit is reduced and the rate of weight loss slows down.

c) WAT isan endocrine organ, which besides some other factors secretes a
hormoneleptin. Leptin seemsto have arole to play in reducing appetiteor
increasing satiety and also inregulation of the energy balance.

Metabolic aberration seen are deranged lipid profile insulin resistance,
hyperinsulinaemiaetc, Read subsection 9.4.3 and write brief account for each
in your own language.

Thefatal risk factorsfor obesity include: cardiovascul ar disease, diabetesmellitus,
cancer,syndrome X, arthritisand gout. Some non-fatal conditionslikeback pain,
infertility,sleep disorders and respiratory conditionsmay also be seen.

Check Your Progress Exercise 3

The management of obesity basically comprisesof the three-pronged approach.
These are: dietary modifications, physical activity, and behaviour and lifestyle
modifications.

-
Dietary guidelinesfor an obese'include | g protein per kg body weight. About
25% orlessof total caloriesshould comefromfat. About 50-55% of total calories
may befrom complex carbohydrates, mostly plant-based. Vitamin supplements
should begivenincaseof long durationcaorierestriction. A diet highin sodium
may promotes retention of fluid in the body, Liberal amounts of fluid may be
included in the diet if saltisrestricted.
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Individual counselingisaf primeimportancebecause that isrequired to establish
realistic goalsfor the trestment. It isalso important to take the dietary history of
the patient and to know about hisfood habitsand pattern of livingfor prescribing
an adaptable diet schedule.

The benefitsof exercising arethat it reducesblood pressure, decreasesharmful
body fats, increases HDL cholesteral, help in increasing bone density, reduces
risk of al typesof cancerssignificantly and increaseslongevity.

Two types of anti-obesity drugs are (i) appetite suppressants, and (ii) intestinal
absorptionsuppressants.Thesedrugsare contraindicatedfor children, pregnant
and lactating women and patients who have had adverse effects from such

drugsin the past.

Check Yonr Progress Exercise 4

1.

a) 185
b) reversible
c) slow,low
d LBW

e) 9

The three pathological conditions that can contribute to underweight include,
recurrent infection, fever, chronic diarrohoea/ulcers, degenerativediseases such

as cancer.

Answer on your own. Look up sub-section 9.6.3 for reference.





