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Abstract
Objective: To review the evidence on the diet and nutritanses of obesity and to recommend
strategies to reduce obesity prevalence.
Design: The evidence for potential etiological factorsl atrategies to reduce obesity prevalence
was reviewed, and recommendations for public heatffion, population nutrition goals and
further research were made.
Results: Protective factors against obesity were consdldre be: regular physical activity
(convincing); a high intake of dietary non-starcblysaccharides (NSP)/fibre (convincing);
supportive home and school environments for childprobable); and breastfeeding (probable).
Risk factors for obesity were considered to be st lifestyles (convincing); a high intake pf
energy-dense, micronutrient-poor foods (convingingavy marketing of energy-dense foods
and fast food outlets (probable); sugar-sweetenéddsinks and fruit juices (probable); adverse
social and economic conditions, especially in won(@mbable). A broad range of strategjes
were recommended to reduce obesity prevalencedimguinfluencing the food supply to make &
healthy choices easier; reducing the marketingnefgy dense foods and beverages to childrerg
influencing urban environments and transport systempromote physical activity; developingg
community-wide programmes in multiple settings; ré@ased communications about healthyg
eating and physical activity; and improved hea#hviges to promote breastfeeding and manag§
currently overweight or obese people. (3)
Conclusions: The increasing prevalence of obesity is a majaithehreat in both low- and high
income groups. Comprehensive programmes will belewéo turn the epidemic around.

Keywords: Public health, Overweight, Obesity, Evidence-base

Medico Research

Batta A, Med. Res. Chron., 2016, 3 (4), 330-340 330




Downloaded from www.medrech.com
“Obesity and balanced nutrition.”

Introduction

This review paper has been structured to
provide an overview of the likely etiological
factors in the development of eight gain and
obesity, to propose related population
nutrient goals and content areas for food-
based dietary guidelines, and to evaluate
some of the potential food and diet related
intervention strategies that might help to
attenuate and eventually reverse this global
.epidemic®. It is important to note that this
review on obesity has not covered the
energy expenditure side of the energy
balance equation in any depth. Physical
activity is at least as important as energy
intake in the genesis of weight gain and
obesity and there are likely to be many
interactions between the two sides of the
equation in terms of etiology and
prevention. It is acknowledged that increases
in abdominal fatness (particularly, intra-
abdominal fat) pose a greater risk to health
than increases in fatness around the hips and
limbs. In general, the causes of weight gain
and abdominal weight gain are the same. As
populations become more wurban and
incomes rise, diets high in sugar, fat and
animal products replace more traditional
diets that were high in complex
carbohydrates and fibre. Mortality rates
increase with BMI and they are greatly
increased above a BMI of 30 kg/M2Type-

2 diabetes is becoming increasingly
prevalent among children as obesity
increases in those age groups. A high BMI is
associated with higher blood pressure and
risk of hypertension, higher total cholesterol,
LDLcholesterol and triglyceride levels and
lower HDLcholesterol levels The overall
risk of coronary heart disease and stroke,
Gall bladder disease therefore, increases
substantially with weight gain and obesity.
While there is no one definition of snacking,
it is probably best to consider the content of
snack foods and the increased eating
frequency’. The high energy density of
common snack foods, however, may do the
opposite  and promote weight gain

Batta A, Med. Res. Chron., 2016, 3 (4), 330-340

Breastfeeding has been suggested as a
potential protective factor against weight
gain in childhood and this is important
because overweight children and adolescents
are at risk of becoming overweight adtilts
The conclusion from the fixed energy
studies is that if a high percent fat diet
promotes weight gain, the mechanism
appears to be mediated by promoting a
higher total energy intakeReducing the fat
content of the diet consistently produces
modest reductions in body weight but one
could argue that instructions to individuals
to reduce other macronutrients in the diet or
to restrict the intake of certain high volume
foods (such as staple carbohydrates) would
also result in weight loss. Foods high in fat
are less satiating than foods high in
carbohydrate's When isocaloric amounts of
foods are fed, a high satiety score is
associated with a high volume of the food
which in turn is related to a high complex
carbohydrate contefit Messages about
reducing fat in the diet appear to have been
used interchangeably with increasing
carbohydrate and this may have contributed
to overconsumption of carbohydrates and
total energy which then promotes the storage
of dietary fat as body fat. Sugar in foods:
There is a reciprocal relationship between
the percent fat and percent carbohydrate in
the diet because these two nutrients
generally contribute over 80% of total
energy. Therefore, the previous section Oong
percent fat could also be stated as: diets witfg
high  carbohydrate  content  provide
protection against weight gain. Some fruitg“
drinks and cordial drinks can also be high ifc
sugar and may promote weight gain if drunkg
in large quantities but this has been les
extensively studied than soda drinks.©
Glycemic index: A further mechanism by §
which carbohydrate Non-starch &
polysaccharide: A high intake of dietary &
NSP/fibre is generally, but not always g
associated with a lower BMI in o
epidemiological studies, carbohydrates masfé
influence energy intake and body weight isé’
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by their GI°. Different carbohydrate foods
increase blood glucose and serum insulin to
varying extents even when the same amount
of carbohydrate is eaten. The range of mean
protein intakes across populations and
across time is relatively small (10-15% of
total energy) and this limits the scope for
influencing protein intake as a population
measure to combat obegityNevertheless,
protein is generally agreed to be the most
satiating of macronutrientsl. Alcohol is an

energy dense nutrient (7 kcal/d) and
because of its place at the top of the
oxidative hierarchy, its potential for sparing
fat oxidation and promoting fat storage is
significant. However, some metabolic
studies show that isocaloric substitution of
alcohol for food energy results in weight
loss. not promote weight gain. The portion
size in pre-packaged, ready-to-eat and
restaurant foods is increasing.

Body Mass Index
(BMI)

* A measure of body weight relative to height.

* By calculating your BMI you can determine if
you’re overweight, obese, or underweight

— Overweight - heavier than the standard weight

range for your height

— Obese - having an excess of body fat, serious

health risks

— Underweight - below the standard weight range
for your height, also carries health risks

While socioeconomic status (SES) is a
characteristic of an individual (often
measured by personal income or educational
attainment), its underlying determinants are
the home and family environment which is
undoubtedly the most important setting in
relation to shaping children’s eating and
physical activity behaviors, loosely linked
to the wider environment, especially to
social, economic, employment and
education polici€’s. Fast food restaurants
and energy-dense foods and drinks are
among the most advertised products on
television and children are often the targeted
market!. The fat, sugar and energy content
of foods advertised to children is very high
compared to their daily needs and most of
the foods advertised fall into the ‘eat least’

or ‘eat occasionally’ sections of the
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recommended dietary guidelines. The
prevalence of overweight and obesity is
higher among children who watch more
television. Food marketing sector Fast food
restaurants’and energy-dense foods and
drinks are among the most advertised
products on television. And children are
often the targeted market. The fat, sugar ang
energy content of foods advertised toO
children is very high compared to their dailyoi
needs and most of the foods advertised fal
into the ‘eat least’ or ‘eat occasionally-g
sections of the recommended dietaryo
guideline$. Many studies have documented.
that the overwhelmingly dominant message
that are directed at children, particularly’o
through the powerful medium of television $
advertising, are the antithesis of what isg
recommended for a healthful Hie
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Review
A number of potential strategies to reduce
obesity prevalence are described below and
summarized in Table 2. The content of the
potential | intervention is outlined, along
with a summary of the evidence of
effectiveness and the implications for
governments, civil society, the private sector
and the international agencledhis is not
an exhaustive list of potential interventions
and indeed each intervention activity would
need to be specific to the locality and culture
of the intervention population. Strategies to
increase physical activity levels would be a
key part of any overall approach to obesity
prevention, however, these are not
considered in detail in this review of diet
and nutrition approach&sFood prices have
a marked influence on food buying behavior
and consequently nutrient intakes. In the
case of cardiovascular disease, Marshall has
estimated that a tax (17.5% value added tax)
on the main sources of saturated fat in the
diet would prevent between 900 and 1000

2002-03
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deaths a yearIn the US, about two thirds of
people report using nutrition panels and this
appears to significantly influence food
choices. One survey reported that nutrition
panels had changed food choices for 56% of
respondents and in another survey, nutrition
panels had stimulated some food selections
and averted other selections in 22 and 34%
of respondents, respectivily People with
some existing conditions such as obesity,
hypertension or high cholesterol are morgg
likely to use nutrition paneisObese people =
are more likely to refer to grams of fat or™
calorie information than normal-weight gz:
peoplel70, and those who reported being 0@
a low fat diet were almost ten times more&
likely to read the label. The difference in g
percent energy from dietary fat betweenQ
label readers and non-label readers has be€h
variously estimated as 13%174, 9%g
(unadjusted) and 5% (adjusted for g
demographic, Psychosocial and behaviora&
variables).
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The relationship between label-reading and
fruits and vegetables consumption is less
cleat®. On balance, mandated nutrition
information panels appear to (1) facilitate
the food choices of those who are trying to
reduce their fat intake, (2) influence the food
choices of a large proportion of the
population, (3) have greater impact among
women, higher educated people and those
with established beliefs and knowledge
about diet—disease relationsHips The
impact of mandatory nutrition panels on the
formulation and reformulation of
manufactured foods may also be significant
but it is not well documentéd The
magnitude of the potential impact and wide
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reach of mandatory nutrition information

panels argue for this to be a key strategy tw
improve the nutrition status of populatiéns &
However, it needs to be complemented by
other strategies that will influence the food &
choices of low income and less educatedz

consumers. g
Observation o
There have been at least seventeel

community-based interventions to |mprove€
dietary patterns and related risk factors such'g
as BMI or serum cholesterol levels. Most ofw
these studies, however, did not find an)m
significant change in dietary behaviors or§
risk factors. In those studies With%
statistically  significant  changes, theé’
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magnitude of the change was only modest
At the moment there is insufficient
evidence to support the widespread use of
community-based interventions to reduce
obesity. The approach, however, remains
attractive for further research because it has
the potential to influence a large number of
people in a variety of settings. Schools and
other educational institutions Schools, pre-
schools and after-school care settings are
well placed to influence the food
environment and learning opportunities
around nutrition as well as being a potential
vehicle to influence parents and the wider
community. A 1997 review of school-based
cardiovascular disease prevention studies
that involved classroom health education
identified 16 such studies, of which 10 were
from the US184. While the average percent
of positive outcomes across the trials was
31% (effect ratio), for adiposity it was only
16%. The largest study (CATCH) involved
over 5000 children in 56 intervention
schools and 40 control schools over 3 school
yearsl85. The interventions were school
food service modifications, enhanced
physical education and increased classroom
health curricula in 28 schools and the above
components plus family education in
another 28 schodfs While the
interventions significantly decreased fat in
the school lunches and increased vigorous
activity, no differences in body size were
seen between the intervention and control
schools. The Planet Health study was a
multi-dimensional intervention study that
involved nearly 1300 children in 10 schools
and it did show a decrease in obesity
prevalence (in girls only}).The intervention
was an educational one focused on
decreasing television viewing, decreasing
high fat food, increasing fruit and vegetable
intake and increasing physical activity
Changes in food sales were noted in some
studies, but dietary behavior was unaltered
in most cases. Overall, it appears that
school-related behaviors can be influenced
by school-based programmes but these are

Batta A, Med. Res. Chron., 2016, 3 (4), 330-340

not usually of sufficient magnitude to
influence changes in obesity prevalehce
This may not be surprising when one
considers that the vast majority of children’s
waking hours over a year are spent outside
school. The claims clearly provide
information about some aspect of the
content of the food but for some restrained
eaters, ‘low fat’ or ‘low calorie’ claims can
become an unconscious message to eat more
of the product or accompanying fodtsin
some manufactured products, the fat content
has been reduced so that a low fat claim can
be made, but the energy density remains
high negating the potential benefit for
reducing weight gain. Overall, nutrition
claims are an important influence on the
food choices of consumers and the
formulation of food by manufacturers. There
can be some negative consequences when
the messages or signals are misleading or
are taken in the wrong wyThe regulations

for nutrition claims need to ensure that
products with claims for ‘low or reduced fat’
also have comparable reductions in energy
density so that low fat, high energy foods
are excluded from making the cldim
Reducing the huge volume of marketing of
high fat/sugar foods and drinks and fast food
restaurants to young children, particularly
through the powerful medium of television
advertisements, is a potential strategy. The
implementation of this strategy will,
therefore, rest on a strong rationale and thg,
political will to reduce the use of young g
children as a target for promoting foods thaty
are not recommended in the dietaryw“
guidelines’. The whole area is very ©
complex and any regulations would not beg
able to protect children from all aspects ofg
marketing of fast food restaurants and higho
fat/sugar foods and drinks and nor would§
advertising bans solve childhood obekity ‘cg
A strong argument could be made for8
banning all television advertisements almeqz
at  young children because theo
advertisements depend on ‘pester power.%
and seek to undermine the parents’ attempg
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at providing healthy food choices for their
children. The fact that children would still
be seeing some television advertisements
during adult programming times or through
other marketing strategies such as billboards

and print media does not negate the rationale
for controls on the use of the most
persuasive medium (television) aimed at the
most vulnerable and gullible of audiences
(young N children)?
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Discussion

Nutrition ‘signposts’ are signals (such as
logos) at point of choice which indicate to
the consumer that a food meets certain
nutrition standards. An example is the ‘Pick
the Tick’ symbol programmed run by the
National Heart Foundations in Australia and
New Zealand’. While such signpost

NF-kB activation

reach adult men, the impact of intervention
programmes has been modest at best. In a
systematic  review of breastfeeding
promotion programmes, Fairbank et al.
found a positive effect of the programmes
on increasing the initiation of breastfeeding
in most studies reviewed, with a statistically
significant difference being demonstrated in

systems and endorsements have attracted just under half of the intervention groups (20

some criticism, they do make identifying
healthier food choices simpler for
consumers, and are frequently used by
shoppers when choosing proddcis
review of studies of workplace-based
interventions on aspects of dietary intake,
found 16 studies, 10 of which were from the
US and seven were randomised trials. They
used a mixture of educational and
environmental strategies, mainly centred on
the workplace canteénThe results were
mixed with some showing no impact of the
program and others showing significant but
modest benefits in dietary intake and food
sales indicatorS. A sustained impact on
reducing BMI has been difficult to achieve,
although reduced serum cholesterol levels
have been achieved in some stutli#shile
workplaces remain an important setting to
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of 48) when compared to control grolips
The provision of literature alone did not
appear to be successful in increasing
breastfeeding initiation; however, group or
regular one on-one education not only—
increased the initiation but also duration of
breastfeeding, especially among womenyg
who planned to bottlefeéd™ From these
studies, it has been demonstrated thag
breastfeeding initiation and duration rates';si=
can be increased when information isQ
delivered in small, informal, culture-specific o
6 . . . . . o
groups®. Obesity is increasing at a time 5
when healthy eating messages have nevey
been more prevalent. Overall, the promotion®
of healthier eating choices appears to be &
necessary strategy for improving dietary.S
intake, but is unlikely to be sufficient for @

most people to change behaviors. It may bes
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an important motivating force for higher
income people (who tend to live in less
obesogenic environments) but for low
income groups it is generally not sufficient
to affect significant behavior changés
Treatment

Substantial proportions of the population in
many parts of the world are already
overweight or obese, and therefore, efforts
to reduce obesity prevalence must not only
focus on the prevention of obesity in those
who have not yet become obese (primary
prevention), but also on prevention of
further weight gain and promotion of weight
loss in those who are already obese before
they develop the complications of obesity
(secondary preventiori}. In contrast to the
primary prevention of obesity, where only
limited evidence exists to support many of
the potential interventions, substantial data
exist on efficacious approaches to
treatmerft’. The principal setting for weight
loss is likely to be in physician offices or
other health care settirfgsn Studies with
long term follow up, however, are
disappointing as patients return towards

Conclusions

their original weights. What is, therefore,
lacking are positive ‘effectiveness’ studies
whereby the efficacious interventions are
translated into practice in settings where
medical care is routinely delivered

Gastroplastic surgery is virtually Diet,
nutrition and the prevention of excess

weight gain and obesity is the only
intervention with long term proven
effectiveness and cost effectiveness.

Potential strategies for promoting physical
activity are also shown in the table for
completeness. The relevant population
nutrient goals relate to dietary fat, free
sugars and dietary NSP/fibre. The mean
total fat intake of a population is an indicator
of energy density and it should be less than
30% of energy. Similarly, a mean free sugar
intake of less than 10% of energy would also
reflect a low mean energy density of foods
and drinkd. The free sugar population goal
is particularly important for children.
Population groups that are very physically
active and have a diet those are high in
vegetables, legumes, fruits and whole grain
cereals.

TABLE. Prevalence of obesity* among adults aged =18 years, by sex and selected characteristics — Behavloral Risk Factor

Survelllance System, United States, 2007

Total (N = 404,300}

Men (n = 165 625) Women (n = 248,77E)

[e/2]

Characteristic g {997 CIYYy % {29 CI) [ [99% Cl)
Total 256  [(25.2-26.0) 264 (258-27.1) 24.8  (24.4-25.3)
Age group (yrs)

18-29 191 (18.0-20.3) 191 [(17.4=21.0) 191 [17.9-20.5)

3030 285 ([25.5-27.5) 282  (26.6-20.8) 248 (2T-280) O

4049 27.8  (27.0-28.5) 284  (28.1-30.7) 26.1  (25.1-272) —

50-54 308  (30.1-31.8) 3.7 (30.4-33.0) 302 (281-313) (@)

BO-E8 29.8  (29.1=30.8) 01 (28T-31.5) 29.8 (28.8-30.9) N

=70 194 [18.7-20.1) 185 (17.4-19.7) 2000 (19.2-20.9) 3
RaceE thnicity ()

Whilta, non-Hispanic 24.5 (24.2=24.9) 2683 [25.7=26.9) 229 (22.4=23.3) T)

Black, non-Hispanic 358 (3.4-373) 321 (29.7-34.8) 39.0  (37.4-408) E

Hispanich 285  (26.7-30.4) 283 (255-91.2) 288 (267-31.0) )

Other 153  (13.8-18.9) 162 (13.9-18.8) 141 [12.5-15.9) —
Educalional lavel B

Less than high school diploma 29.4 {27.9-30.9) 264 [24.2-28.8) 32.6 (30.7=-34.5) o

High school diploma 288 (2B.0-20.5) 291 (27.8-30.3) 285 (27.6-20.3) el

Some collage 278 (27.0=28.8) 295 [28.1=30.9) 26.3 (25.5=27.2) 8

Callege graduata 200 (19.5-2008) 221 [21.2-23.0) 7.8 (17.2-18.5) bt
Census region (5}

MNorthaast 244  (23.6-25.3) 257 (24.3-E71) 233 (22.3-24.3) %

Midwias 26.5  [25.8-27.2) 276 [26.5=28.T) 253 (24.5-26.2) M

South 273 (26.7-27.8) 275 (267-28.4) 270 (26.4-278)

Wiast 231 [22.0-24.3) 241  [(22.3-26.0) 221 (20.8=23.4) 8
* Persons with a body mass index (BMI) of >30.0; self-reporied weight and heighl wers used to calculale BMI (weight [kg] / height [m'|2:- ..a
§ﬁl.;;1l!lff;um: interval. 7}

[ & of any race E
Batta A, Med. Res. Chron., 2016, 3 (4), 330-340 33




Downloaded from www.medrech.com
“Obesity and balanced nutrition.”

Obesity is arguably the biggest challenge using fundamental principles of energy
among the epidemics facing the world physiology: Evaluating the results of
because it is on the rise in lowland high published surveys. European Journal of
income countries, no country has a track Clinical Nutrition 1991, 45: 583-99.
record in terms of attenuating and reversing 3. Heitmann BL, Lissner L. Dietary
the epidemic, and it has several major underreporting by obese individuals—is
downstream health consequences in terms of it specific or non-specific? British
diabetes, cardiovascular diseases, some Medical Journal 1995; 311(7011): 986—
cancers and arthritis that are very common 9.
and expensive to tréafThe Epidemiological 4. Briss PA, Zaza S, Pappaioanou M,
Triad is helpful in identifying potential food Fielding J, Wright-De Aguero L,
and nutrition drivers of the epidemic and Truman BIl, et al. Developing an
strategies for interventions. The main food- evidence-based Guide to Community
related vectors that promote the passive Preventive Services—methods. The
overconsumption of total energy are: energy Task Force on Community Preventive
dense foods (principally related their fat Services.  American  Journal  of
content but sometimes their carbohydrate Preventive Medicine 2000; 18(1): 35—
content), high energy drinks, and large 43.
portion sizes. The environmental factors 5. DiPietro L. Physical activity, body
tend to be multiple in each of the settings in weight, and adiposity: an epidemiologic
which food is consumed and include perspective. Exercise and Sport
physical, economic, policy and socio- Sciences Review 1995; 23: 275-303.
cultural dimensiorfs There is an urgent 6. Centers for Disease Control and
need to focus attention on measuring these Prevention. Increasing Physical Activity.
environmental influences, assessing their A Report on Recommendations of the
impacts on energy intake and testing Task Force on Community Preventive
interventions designed to make them less Services. Atlanta GA.: Centers for
obesogenic. A variety of potential Disease Control and Prevention, 2001.
interventions and their implications have 7. WHO. Weight control and physical
also been outlindd Overall, the level of activity. In: Bianchini F, ed. IARC
evidence for population-based interventions Handbooks of Cancer Prevention. Lyon,
is weak either because they have been tried France: ARC Press, 2002.
and shown to have a modest impact (such as 8. Obesity: Preventing and Managing the
dietary guidelines and workplace Global Epidemic. Report of a WHO g
interventions) or they have not been tried Consultation. WHO Technical Report 5
and evaluated (such as fiscal food policies Series No. 894. Geneva, SwitzerlandXY
and banning sustain a total fat intake of up WHO, 2000. g“
to 35% without the risk of unhealthy weight 9. Seidell JC. Obesity: a growing problem.@
gairf. Acta Paediatrica Supplement 1999;£
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