Causes of Obesity

5. CAUSES OF OBESITY

5.1 Energy Balance in the Development of Obesity

Obesity can result from a minor energy imbalance, which lead to a gradual but persistent
weight gain over a considerable period. Some researchers have hypothesized that energy
imbalance is the result of inherited metabolic characteristics; whereas others believe it is
caused by poor eating and lifestyle habits, that is “gluttony and sloth”.
Positive energy balance occurs when energy intake is greater than energy expenditure and
promotes weight gain (Figure 4). Conversely, negative energy balance promotes decrease
in body fat stores and weight loss. Body weight is regulated by a series of physiological
processes, which have the capacity to maintain weight within a relatively narrow range
(stable weight). It is thought that the body exerts a stronger defence against
undernutrition and weight loss than it does against over-consumption and weight gain.

Figure 4 also suggests that positive energy balance and weight gains are influenced by
powerful societal and environmental forces which may overwhelm the physiological
regulatory mechanisms that operate to keep weight stable. These include increasing
automation, lack of recreational facilities and opportunities, increase in food variety and
availability. Moreover, the susceptibility of individuals to these influences is affected by
genetic and other biological factors such as sex, age and hormonal activities, over which
they have little or no control (WHO 1998).
Dietary intake and physical activity are important contributing factors in the development
of obesity. If calorie intake is in excess of requirement it will be stored mainly as body fat
(Figure 4). If the stored body fat is not utilised over time, it will lead to overweight or
obesity.

Inter-individual variations in energy intake, basal metabolic rate, spontaneous physical
activity, the relative rates of carbohydrate-to-fat oxidation, and the degree of insulin
sensitivity seem to be closely involved in energy balance and in determining body weight
in some individuals (Ravussin 1993).
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Figure 4: The fundamental principles of energy balance and regulation

* TEF = thermic effect of food; BMR = basal metabolic rate; CHO = carbohydrate.
Source: WHO (1998)
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WHO (2003) examined the various aetiological factors that could lead to unhealthy
weight gain. These factors were categorised based on strength of evidence, namely
convincing, probable, possible and insufficient as shown in Table 8.
Table 8:

Evidence
Convincing
Probable

Possible

Insufficient

Summary of strength of evidence on factors that might promote or
protect against weight gain and obesity
Decreased risk

Regular physical activity.
High dietary non-starch
polysaccharide (fiber) intake
Home and school
environments that support
healthy food choices for
children

-

Low glycaemic index foods

Protein
content of
the diet

Increasing eating frequency

-

Source : WHO (2003)

5.2

No
relationship

Increased risk

High intake of energy-dense nutrientpoor foods. Sedentary lifestyles
Heavy marketing of energy-dense foods
and fast-food outlets. Adverse social
and economic condition (in developed
countries, especially in women).
Sugar sweetened soft drinks and fruit
juices. Large portion sizes.
High proportion of food prepared
outside the home (western countries)
“Rigid restraint / periodic
disinhibition” eating patterns
Alcohol

Dietary Intake

5.2.1 Food consumption pattern

Dietary patterns of Malaysians have changed markedly, as evidenced from an analysis of
food availability in the past four decades (1960s – 2000). Although these data should not
be equated with consumption levels, food balance sheet data are useful in indicating
probable trends in food consumption patterns. In the absence of regular food
consumption surveys, these data do provide some useful information, within the
recognized limitations of such data (Tee 1999).

FAO Food balance sheet data have shown that there has been a trend of increasing per
capita availability of the major macronutrients calories, fat and protein, particularly the
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former two nutrients (Figure 5). There was also a steady increase in the proportion of the
calories from animal sources from 10% in the 1960s to 20% in the late 1990s. In the case
of protein, proportion from animal sources also increased from 30% to almost 60%
during the same time period. The increase in proportion of fat from animal sources was
not so dramatic.
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Figure 5: Changes in availability of calories, protein and fat in
Malaysia, 1961-2000
Source: Plotted from data in FAO food balance sheet (1961-2000)
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The changes in the sources of available calories are shown in Figure 6. A steady decline
in calories from complex carbohydrates, notably cereals, is evident, from 60% in the
1960s to 40% in mid 1990s and appeared to have remained at that level. The availability
of other fibre-rich foods, such as fruits and vegetables, has not increased over the years.
There was a concomitant increase in the proportion of calories from oils and fats, sugars
and meat, fish and eggs.

Similar changes in sources of available protein can be seen in Figure 7. The proportion
of protein from cereals and from meat, fish and egg appeared to have levelled off in the
late 1990s.
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Figure 7: Changes in food sources of protein

Source: Plotted from data in FAO food balance sheet (1961-2000)
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Figure 8 shows the percentage contribution of the three main nutrients namely
carbohydrates, fat and protein to the total available energy over the past four decades.
There has been a definite decline in the proportion of energy from carbohydrates, from
about 73% in the 1960s to about 63% in 2000. At the same time, the percentage
contribution of fat was observed to have increased from 18% to 27% .
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Figure 8: Changes in composition of calories from protein, fat and carbohydrates
in Malaysia between 1961-2000
Source: plotted from data in FAO food balance sheet (1961-2000)

Local food consumption studies amongst different population showed that dietary energy
intake varies widely. The contribution of fat ranges from 20 to 30 percent of total calories
and tends to be higher among urban population. However, it should be borne in mind that
dietary intake is not the only factor contributing to obesity.

5.2.2

Macronutrient composition of the diet

The association between energy intake and body weight relies on the ease with which
excess macronutrients can be deposited as adipose tissue. The energy cost of nutrient
storage is not identical for all macronutrients. The cost of fat storage from dietary fat is
the lowest, followed by carbohydrate and protein (Flatt 1978). Macronutrients with a low
storage capacity such as protein and carbohydrate will be preferentially oxidized when
intakes exceeded requirements. Hence, excess dietary fat is more likely to be stored in the
body and this capacity is unlimited (Astrup et al. 1994; Horton et al. 1995). The caloric
content of fat is also more than twice that of protein or carbohydrate (Table 9).
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Table 9: Energy content of macronutrients
Macronutrient
Fat
Alcohol
Protein
Carbohydrate

Source: Paul & Southgate (1978)
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Energy contribution
kcal/g
kJ/g
9
37
7
29
4
17
4
16

Alcohol is not stored in the body thus all ingested alcohol is oxidized immediately. This
response dominates oxidative pathways and suppresses the rates at which other fuels are
oxidized. The obligatory disposal of alcohol will promote fat storage because it operates
at the expense of fat oxidation (Suter et al. 1992).

In summary, after a meal the body has a specific order in which it burns up the fuels, that
is, alcohol, followed by protein then carbohydrate and finally fat.
Table 10 highlights the main characteristics of the macronutrients of which fat seems to
be the key macronutrient which undermines the body’s weight regulatory systems since
it is very poorly regulated at the level of both consumption and oxidation. As yet there
is no consensus regarding the role of sugar intake on body weight regulation, but there is
some concern that the over consumption of sweet-fat foods (such as chocolate bars, ice
cream, cream puff) may be a problem in a subgroup of the population. Although high
protein intakes may appear to be advantageous in controlling energy intake and
contributing to good body weight regulation, high protein intakes (especially animal
protein) have been associated with some adverse health consequences such as renal
disease, cancer and cardiovascular diseases (WHO 1998). These probably due to the fact
that some animal protein foods are also associated with high fat and cholesterol contents.
Table 10: Characteristics of macronutrients
Ability to bring eating to an end
Ability to suppress hunger
Contribution to daily energy intake
Energy density
Storage capacity in body
Metabolic pathway to transfer excess
intake to another compartment
Autoregulation
(ability to stimulate own oxidation on intake)

Source: WHO (1998)

Protein
High
High
Low
Low
Low
Yes

Carbohydrate
Intermediate
High
High
Low
Low
Yes

Fat
Low
Low
High
High
High
No

Excellent

Excellent

Poor
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5.2.3

High fat diets

Foods or meals that are high in fat are smaller in weight or volume than highcarbohydrate foods or meals of similar energy content (SIGN 1996). Dietary fat content
is directly correlated with energy intake, produces only weak satiation in comparison
with protein and carbohydrate, and is thought to be processed efficiently by the body. A
number of studies found that individuals on a high-fat diet are more prone to become
overweight (Popkin et al. 1995).
Drewnowski and Popkin (1997) reported that irrespective of income, fat availability has
increased in Asia between the years 1975 to 1994 and more so in the affluent society
(Figure 9).
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Figure 9: The relationship between availability of fat and GNP in Asia as compared
to USA

1975

5.2.4

1980

1985

1990

1994

Source : Drewnowski & Popkin (1997)

Energy dense foods and drinks

Consuming too much or too often high calorie foods and drinks may increase the total
calories and thus result in obesity (SIGN 1996). Examples of commonly eaten high
calorie Malaysian foods are given in Appendices A3 and A4. They are mostly deep-fried
or cooked with santan (coconut milk).

The energy density of foods may be contributed by its macronutrient contents. A high fat
food will often be labelled as energy-dense. However, sugars for example table sugar,
honey, syrups also contribute to energy density. Extra sugars added to low fat
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confectionaries, kuih, cakes or desserts will increase the calorie content of the food
(Appendix A4). Low fat food products may also be high in calories and therefore should
not be eaten in excess. Beverages containing substantial amounts of sugar or alcohol can
also contribute to excessive calorie intake. Consumers are encouraged to read and
compare food labels to make healthy choices (Appendix A5).

5.2.5

Fibre content in the diet

5.2.6

Food palatability

A diet with adequate amounts of fibre-containing foods is usually less energy dense. Its
greater bulk has a short-term satiety effect, can help to prevent overeating and reduce risk
of obesity (WHO 2003). The Malaysian Recommended Nutrient Intakes (NCCFN 2005)
recommends an intake of 20 to 30 grams of dietary fibre per day. This can be achieved by
including fruits, vegetables, whole grain cereals, pulses and legumes in the diet. Efforts to
increase dietary fibre intake should be gradual to minimize discomfort such as bloating
and flatulence. It is important to drink a lot of water when increasing fibre intake.
Palatability is defined as the momentary subjective orosensory pleasantness of a food,
which indicates the sensory stimulation to eat. It is one of the most powerful influences
in promoting calorie over-consumption (positive energy balance) by increasing both the
rate of eating and the sense of hunger during and between meals. Perceived palatability
of foods plays a major role in determining which foods are selected over others
(Drewnowski & Popkin 1997). It has also been argued that palatability is associated with
the energy density of foods. Foods that are energy dense are more palatable than those of
lower energy density (Drewnowski 1998). Fat is associated with palatability and
pleasurable mouth-feel that can induce behaviour which favours over-consumption
(Blundell & King 1996) leading to obesity.
Sweetness is another powerful, easily recognized and pleasurable taste. Thus, many foods
are sweetened in order to increase their palatability and consumption. However,
consumption of sugars leads to a subsequent suppression of energy intake approximately
equivalent to the amount provided by sugars (Mazlan 2001). Nevertheless, sweetened
foods that have a high fat content are expected to be conducive to excess energy
consumption since palatability is enhanced by both sweetness and mouth-feel, and fat has
only a small suppression effect on appetite and intake. Both fat and sugar increase
palatability of foods and thus help to promote overeating.

5.2.7. Unhealthy dietary practices

In Malaysia, a changing environment and increasing affluence have widened food
options and changed eating habits. Groceries and supermarkets stock their shelves with a
greater selection of foods. Fast foods and soft drinks which are high in calories, from
either fat or sugar, are more accessible (Ismail 2002). It is also becoming a trend that
more restaurants are extending their business hours to late night or to 24 hours
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encouraging late night suppers. Malaysians may be eating more during a meal or snack
because of larger portion sizes. People who frequently skip meals, especially breakfast,
are more likely to overeat at other times. All of these are unhealthy dietary practices that
would result in excessive energy intake and thus overweight problems.
Other unhealthy dietary practices that lead to obesity include binge eating, which if
uncontrolled can escalate into binge eating disorder (BED). BED is defined as eating
large amounts of food while feeling a loss of control over their eating behaviour. Among
mildly obese people, 10 to 15 percent have binge eating disorder and this disorder is even
more common among those with severe obesity (de Zwaan & Mitchell 1992).

5.3

Energy Expenditure

Total energy expenditure has three main components, namely, basal metabolic rate
(BMR), thermogenesis or thermic effect of food (TEF) and physical activity (Figure 4).

Basal metabolic rate is the energy expended by a person who is fasting and at rest in the
morning under comfortable ambient conditions. The BMR includes the cost of
maintaining the integrated system of the body and in most sedentary adults; BMR
constitutes about 60% to 70% of the daily energy expenditure. Although the BMR may
vary intrinsically by ±25% between individuals of similar weight, within each individual
it is tightly controlled (Dallosso & James 1984). Hence, the key variable of energy output
in an individual is the degree of physical activity. In a dynamic phase, in which an
individual gains weight as a result of energy intake exceeding energy expenditure over a
prolonged period, BMR will increase due to the larger fat-free mass (including that of the
expanded adipose tissue) as well as to an additional energy cost of activity imposed by
the extra weight (Diaz et al. 1992).

The BMR of adult Malaysians were 10-13% lower than the BMR estimated using the
FAO/WHO/UNU (1985) equations but only differed by 3% when compared with Henry
& Rees (1991) equations for population in the tropics (Ismail et al. 1998). On the other
hand, Poh et al. (1999) found that BMR values predicted from the FAO/WHO/UNU
(1985) equations overestimated the BMR of Malaysian boys by 3% and that of girls by
5%, while the Henry & Rees (1991) equations for populations in the tropics
underestimated BMR of boys and girls by 1% and 2%, respectively.
Thermogenesis is the increase in basal metabolic rate in response to stimuli such as food
intake, cold or heat exposure, psychological influences such as fear or stress, or the
administration of drugs or hormones. The thermic effect of food (the major form of
thermogenesis) accounts for approximately 10% of the total daily energy expenditure.
Physical activity is the most variable component of daily energy expenditure, which may
account for a significant number of calories in very active individuals. Sedentary adults
however, exhibit a range of physical activity that still represents about 20% to 30% of the
total calorie expenditure.
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Physical Activity

Modern life is becoming increasingly sedentary and has been associated with an
increased risk of obesity. Most modern jobs can be carried out with less physical effort
due to technical progress, urbanization, transport and availability of a large range of
domestic electrical appliances resulting in substantial decline in the energy spent in these
activities. Recent studies (Table 11) in different age groups suggest that with the
exception of armed forces and elite athletes, Malaysians are also leading a sedentary
lifestyle (Ismail 2002). Physical activity level (PAL) values express daily energy
expenditure as multiples of BMR.
Table 11: Basal metabolic rate (BMR, MJ/day), total daily energy expenditure
(TDEE, MJ/day) and physical activity level (PAL)
Subjects

Adolescents
Adolescents
Young adults
Adults
Elderly
Armed forces
Elite athletes

Age
(years)
12 -14
16 – 18
18 – 30
30 – 60
> 60
20 – 30
20 - 30

BMR
5.08
5.76
5.85
5.66
4.92
5.74
6.84

Males
TDEE
7.89
8.64
9.40
9.53
7.35
12.08
14.91

PAL
1.55
1.50
1.61
1.68
1.50
2.10
2.18

NA – not available, Moderately active – PAL=1.75 (WHO 1998)
Source: Ismail (2002)

BMR
4.80
5.02
4.77
4.79
4.37
NA
5.39

Females
TDEE
7.09
7.64
7.58
8.17
6.74
NA
10.67

PAL
1.48
1.52
1.59
1.70
1.54
NA
1.98

There is convincing evidence that regular physical activity is protective against unhealthy
weight gain whereas sedentary lifestyles, particularly sedentary occupations and inactive
recreation such as watching television, promote it (WHO 1998).

5.4.1 Definition

The definition of physical activity and physical inactivity (sedentary behaviour) has been
reported in the WHO 1998 Report.
Physical activity is defined as any bodily movement produced by skeletal muscles that
result in a substantial increase over the resting energy expenditure (Bouchard et al. 1994).
It has three main components:
(i)
(ii)

Occupational work - activities undertaken during the course of work
Household and other chores - activities undertaken as part of day-to-day living
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(iii)

Leisure-time physical activity - activities undertaken in the individual’s
discretionary or free time. Activity is selected on the basis of personal needs and
interest. It includes exercise and sports.

a. Exercise - a planned and structured subset of leisure-time physical activity that is
usually undertaken for the purpose of improving or maintaining physical fitness
b. Sports - its definition varies around the world. It implies a form of physical
activity that involves competition and also embraces general exercise and a
specific occupation.

Physical inactivity, or sedentary behaviour as it is otherwise known, can be defined as “a
state when body movement is minimal and energy expenditure approximates resting
metabolic rate” (Dietz 1996).
However:

• Physical inactivity represents more than an absence of activity; it refers also to
participation in physically passive behaviours such as television viewing, reading,
working at computer, talking with friends on the telephone, driving a car, meditating
or eating (Ainsworth et al. 1993).
• Physical inactivity may contribute to weight gain through other means than reduction
in energy expenditure. For example, recent studies in adolescents (Lytle et al. 1995)
and adults (Simoes et al. 1995) have demonstrated significant relationships between
inactivity and other adverse health practices, such as the consumption of less-healthy
foods and an increased fat intake.

The decline in energy expenditure seen with modernization and other societal changes is
associated with a more sedentary lifestyle in which motorized transport, mechanized
equipment, and labour-saving devices both in the home and at work have replaced
physically arduous tasks (Table 12).

5.4.2

Physical activity and the resting metabolic rate (RMR)

As explained in Section 5.3, basal metabolic rate (BMR) is the amount of energy the body
needs to function while at rest. This energy is used to keep the heart beating, temperature
regulated, and other organs functioning. Basal metabolic rate is measured under very
restrictive circumstances. On the other hand, resting metabolic rate (RMR) is a more
common and closely related measurement, measured under less strict conditions.

The effect of physical activity in increasing RMR has not been totally resolved. Several
cross-sectional studies have found that highly trained runners have higher RMRs than
untrained people of similar age and size. But other studies have not been able to confirm
this (Poehlman 1989). Few longitudinal studies have showed that RMR might increase
following training, but the data are not conclusive (Broeder et al. 1992). Because RMR
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is closely related to the fat-free mass of the body (fat-free tissue is more metabolically
active), interest has increased in the use of resistance training to increase fat-free mass in
an attempt to increase RMR.
Table 12: Examples of energy-saving activity patterns in modern societies
Transport

In the home

The recent dramatic rise in motorised vehicles ownership means that
many people now travel short distances by cars or motorcycles, rather
than walking or cycling to their destination.

Energy expenditure is reduced through the use of cooking equipment
and ready-prepared foods/ingredients during food preparation. The
use of washing machines, vacuum cleaners and other electrical
household appliances including remote control reduces energy
expenditure even further. Over dependence on the domestic helper is
another contributing factor.

In the workplace Mechanization, robotics, computerization and control systems have
markedly reduced the need for even moderate activity, and only a
very small proportion of the population now engage in physically
demanding manual work.
Public places

Sedentary
pursuits

Residential
environment

Elevators, escalators and automatic doors although essential to save
substantial amounts of time and energy, are commonly abused.

Television viewing has been identified as a major cause of inactivity,
especially in the obese. Computer and console games are increasingly
more popular, especially among children and young adults.
Traditional games that involve physical activity, such as galah
panjang, hopscotch, konda-kondi, police and thief, are dying out.
In most residential areas, children, women and older people are
dissuaded from going out either alone or at night because of fear for
their personal security. Children also have difficulty in playing on
local streets because cars use these to bypass areas of congestion. For
active leisure pursuits, children and adults therefore usually travel by
car to a sports facility or to the recreational park as a special outing,
rather than taking exercise routinely as a part of their daily lives.

Modified from: WHO (1998)

5.4.3

Physical activity level (PAL)

PAL values express daily energy expenditure as multiples of BMR, thereby allowing
approximate adjustment for individuals of different sizes. PAL is a universally accepted
way of expressing energy expenditure and help to convey an easily understandable concept.

Individuals whose occupation involves regular physical activity are likely to be at PALs
of 1.75 or more. Individuals whose lifestyle involves only light occupational and leisure
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time activity are likely to have PAL of 1.55 – 1.60. Some individuals who engage in no
activity whatsoever will have PAL below this range, at around 1.40.

In order to avoid obesity, populations should remain physically active throughout life at
a PAL of 1.75 or more (Table 13).
Table 13: Actual and target physical activity level according to lifestyle
Lifestyle

Sedentary

Actual PAL

Target PAL

≥1.75

≥1.75

1.40

Limited activity

1.55 – 1.60

Physically active

Source: WHO (1998)

≥1.75

≥1.75

Table 14 shows some ways in which PAL can be raised from 1.55 – 1.60 up to 1.75 or
more by the equivalent of an extra hour of moderate activity each day. More strenuous
activities require less time than one hour per day to bring the overall average daily PAL
up to 1.75.
Table 14: Equivalent of 1 hour’s extra moderate physical activity daily
Duration
Activity ratio*
Activity
1 hour

45 mins
30 mins

4–5

6–7

10 – 12

*Activity ratio = multiple of BMR
Source: WHO (1998)

Brisk walk (6 km/hr); canoeing (5 km/hr);
cycling (12 km/hr); gardening; baseball; volleyball
Cross-country hiking; cycling (15 km/hr);
water skiing; dancing

Any vigorous activity, e.g. soccer / football;
hockey; running (13 km/hr); rugby; handball;
basketball (competition)

Long-term increases in population physical activity levels are more likely to be achieved
through environmental changes. It is recommended to increase or maintain incidental
daily activities and low-intensity leisure pursuits such as walking, climbing stairs and
gardening rather than by encouraging occasional vigorous exercise.

For the prevention of unhealthy weight gain, recent recommendations (Saris et al. 2003)
have suggested that current guidelines of 30 minutes of moderate activity, such as brisk
walking and cycling, daily which is important for limiting health risks to chronic diseases
is insufficient. In order to prevent weight gain or regain, compelling evidence suggest that
60 to 90 minutes of moderate activity are needed. In addition, it has also been suggested
that to prevent transition to overweight and obesity, a PAL of 1.7, or approximately 45 to
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60 minutes per day of moderate activity is necessary. For children even more time is
recommended for physical activity.

5.4.4

Exercise and appetite

5.4.5

Health benefits of physical activity

Woo & Pi-Sunyer (1982) showed that obese women did not compensate the higher
energy expenditure induced by exercise with increased intake, and thereby obtained a
significant negative energy balance on exercise. This suggests that those who have an
excess amount of energy stored may particularly benefit from regular exercise. Hunger
can be temporarily suppressed by intense exercise, and possibly by low-intensity exercise
of long duration. Hence, there is no supporting evidence for the common perception that
exercise stimulates appetite, leading to an increased food intake that even exceeds the
energy cost of the preceding activities.
Physical activity has been shown to improve the physiological aspects of our body
system such as cardiovascular, respiratory, metabolic and weight control. There is
convincing evidence that physical activity reduces risks of obesity, type 2 diabetes, CVD,
certain cancers and osteoporosis.
Other benefits of physical activity includes becoming more energetic, improved selfesteem, increased resistance to stress, build stronger muscles and joints, increased fitness
and flexibility, and living a healthier and longer independent life.

On the other hand, physical inactivity and sedentary lifestyle increase risk of obesity and
type 2 diabetes (WHO 2003).

5.5

Psychosocial Factors contributing to Obesity

5.5.1 Introduction

Psychosocial factors take precedence in terms of contribution to obesity because genetic
changes do not occur quick enough to warrant the increase of obesity cases around the
world (Crawford & Ball 2002). Behaviour is governed by psychological aspects of
human functioning, and is learnt through various experiences, including conditioning,
reinforcements and modelling (Franken 1994). Calorie intake and use largely depend on
behaviour, which are food-related and non-food related. The significance of behavioural
factors in weight gain is that it can be modified more easily than genetics.

5.5.2 Hunger and appetite

Hunger is a physiological response to a need for food triggered by stimuli acting on the
brain (Liebowitz 1995). It can be affected by a number of factors such as the size and
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composition of preceding meal, habitual eating pattern, exercise, physical and mental
states (Franken 1994). In a normal eating pattern hunger begins after four to six hours
after eating, when food has left the stomach and much of it has been absorbed by the
body. This pattern is highly influenced by psychophysiological factors such as smell, as
well as environmental interactions (French et al. 2001).

Individuals who restrict food consumption at each meal may feel extra hungry for a few
days, but then hunger diminishes for a time. However, at some point of food deprivation,
hunger can be uncontrollable and lead to bouts of overeating that more than make up for
the calories lost. The stomach capacity can also adapt to larger food quantities and until
a normal meal size no longer feel satisfying.

Appetite or subjective hunger also initiates eating, but unlike hunger, appetite is learned.
Appetite intensifies hunger but an individual can experience appetite without hunger
(Franken 1994). A good example is the effect of seeing and smelling food after finishing
a big meal – despite an already full stomach, appetite is still strong. Appetite can be
affected by factors such as learned preferences, timings of meal, environmental cues and
social interactions (Blundell 1995).
At some point during a meal, the brain receives stimuli from several sources that enough
food has been eaten. This process is called satiation (Franken 1994). A lack of satiety
between meals can lead to overeating when a mealtime arrives. In some cases this sets up
a cycle of starvation and binging, which lead to overeating.
The choice of food may affect satiety – some foods seem to sustain satiety for longer
period than others. In general foods high in protein and fibre sustain satiety longer than
those high in fat or sugar.

5.5.3 Food-related behaviour

Humans have the ability to override signals of hunger and satiety and eat whenever they
wish, especially when presented with circumstances that stimulate them to do so. Hence,
overeating is a learnt process with regards to modelling, conditioning and habituation.
The main behavioural factors that contribute to obesity include:

• excessive energy intake, and diminished rate of physical activity or energy output,
• greater responsiveness to stimuli associated to food (especially energy dense food),
• large bites of food and rapid eating – rapid eating allows greater amount of food to be
consumed before satiety signals are recognised.
According to learning theories, certain types of food can be associated with certain
pleasures, (e.g. eating while watching favourite TV program); or sets of personal beliefs,
(e.g. the impropriety of wasting food). Furthermore, certain situations and circumstances
(i.e. time of the day, food court, mere presence of food, emotions/mood state) are
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associated with certain foods or eating response, thus creating the craving for food.
Therefore, such situations may lead to patterns of overeating.

Learning theories also state that an eating behaviour is reinforced or strengthened when
it is followed immediately by a pleasurable activity or experience. These reinforcers can
be in the form of the positive psychological and physiological experience of satiety,
pleasant taste (e.g. foods high in fat, salt or sugar), social approval or acceptance, and
distraction from negative events (e.g. relationship problems). In addition to inducing an
individual to eat more, these reinforcers also change behaviour dynamics in eating, such
as bigger bites, eating faster and piling on food on the plate.

On the opposite of reinforcement, there is punishment, which is an unpleasant
experience. For example, hunger is a discomforting feeling and can be categorised as
punishment for not eating. As such, continuous eating can be shaped so as not to
experience hunger, thus leading to overeating.
Overeating behaviour can also be modelled after. It can be used as a coping mechanism
to deal with daily stressors, or as part of an accepted behaviour (e.g. serving food during
meetings). Effect of modelling or imitation is greater when the behaviour is reinforced
(Franken 1994). For example, watching others being praised for finishing a large amount
of food, or for finishing a whole plate of a meal regardless of satiety level.

5.5.4

Non-food-related behaviour

Non-food-related behaviour can also lead to obesity. These behaviours are sedentary
behaviours such as sitting or sleeping for long hours, using lifts as compared to stairwalking, driving to places that are within walking distance.

In the modern world, mechanisms that reinforces sedentary behaviours include comfort
in not moving much, discomfort when walking in hot and humid conditions, rewards for
inactivity (e.g. being able to play computer games, having pleasant discussion, pleasant
sleep), and punishment for over activity, especially in children. Many sedentary lifestylepromoting factors such as the television, motorised transportation, computers and other
labour-saving devices are increasingly available thus reducing the need for physical
activity (French et al. 2001).
In today’s working world, the opportunities for physical activity seem to be decreasing as
the current lifestyle trends seem to be more geared towards daily career work. Moreover,
there is little availability or accessibility in recreation spaces for people to participate in
regular physical activities (French et al. 2001). Therefore, there is little behavioural
reinforcement for physical activities, thus encouraging more sedentary behaviours.
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5.5.5

Culture

Culture certainly has a big influence on behaviours leading to weight gain. The concepts
of personal well being such health, affluence, beauty, strength and prosperity are modelled
and learnt from society at large (Matsumoto 1994). As such, culture and society that
accepts overweight as favourable, would lead to behaviours that reinforces weight gain.
Behaviours that lead to weight gain are influenced at various social levels such as peer
groups, parents, partners, friends and authority figures, or socio-economic environment.

Social influence can be a very strong factor in eating behaviour and weight management.
It is usual that people tend to eat the foods that are eaten by their family and friends for
reasons such as having a sense of acceptance and belonging, compliance to authority (i.e.
parents, teachers, nutritionists, dietitians, etc.), as well as having consistencies in
attitudes, beliefs and habits of diet and nutrition formed through learning within the
community (Sobal 1995). Other social influence variables include gender roles (i.e.
women tend to be fatter), life development (e.g. people tend to grow fatter as they age,
and then decline), ethnicity, socio-economic status, parenthood (mothers tend to be
heavier) and geographical location (Sobal 1995).

One such cultural influence with regards to socio-economic environment is eating out.
Eating out has become popular as it is highly convenient for today’s modern household.
Eating out at restaurants and eating food prepared away from home has been found to be
increasing in trend in the past 20 years (French et al. 2001). Local data shows similar
trend not only in the urban but also in the rural area (Table 15). Moreover, food prepared
away from home tend to be larger in portion, as well as higher in fat and energy. This
change in nutritional quality is a cause for concern as there is increasing intake of higher
than needed energy consumption. Mass media influence plays a large role in eating out
behaviour by exposing messages that encourage food consumption, which leads to the
increase of food availability (French et al. 2001).
Table 15: Percentage of household expenditure spent on meals outside home
Malaysia
Urban
Rural

1980/82 survey
6.6
-

Source : Department of Statistics (1983, 1995, 2000).
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1993/94 survey
11.8
13.4
8.6

1998/99 survey
12.6
14.1
10.0

5.5.6

Personality factors and cognitive style

Causes of Obesity

Personality style as well as thinking patterns can help maintain behaviour that leads to
obesity. Feelings of hopelessness can demotivate individuals from reducing and
maintaining weight (Byrne 2002). On the contrary, individuals with high self-acceptance
are unlikely to change themselves either.
Coping styles, determine how individuals cope with daily as well as acute life stressors.
Irrational thinking styles and poor problem solving skills usually lead to negative coping
mechanisms that may involve behaviour that promotes weight gain (Byrne 2002). These
include seeking food for comfort and reduction in activity (e.g. overeating and/or
oversleeping when distressed). As such, psychological disorders, especially binge eating
disorder (BED) could also lead to obesity. Research shows that binge eaters tend to have
other psychiatric comorbidities such as personality, anxiety and mood disorders,
especially lifetime episodes of depression (Marcus 1995).
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