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 Obesity results from a prolonged period of energy imbal ance where the energy intake 
from food and drink exceeds energy expendit ure for meta bolic processes and phys ical 
activ ity. Excess energy is stored as fat within the body and is asso ci ated with a wide 
range of health, social and psycho lo gical prob lems. 

 Energy balance within the body is usually well regu lated by a range of physio  -
lo gical responses which monitor food intake, meta bol ism and storage and send 
signals to influ ence appet ite and to a lesser extent energy expendit ure. Physiological 
energy regu la tion mech an isms operate within each person to keep weight and body 
fat stores stable in the long term (Schutz 1995). However, power ful soci etal and 
envir on mental forces influ ence energy intake and expendit ure through effects on 
dietary and phys ical activ ity patterns, and may over whelm the physiolo gical control 
of body weight. The suscept ib il ity of indi vidu als to these forces is influ enced by 
genetic and other biolo gical factors such as gender, age and hormonal activ it ies, over 
which they have little or no control. 

 The breadth of these �drivers of weight gain� is addressed in this chapter but 
discussed in more detail in later chapters. 

 

 A number of analyses have attemp ted to define the key determ in ants of obesity 
and there remains a degree of contro versy over which factors have made the 
greatest contri bu tion to the recent rise in the rates of obesity through out the world. 
Comprehensive assess ment of the situ ation has been under taken by the World 
Health Organization in the  Expert Report on Diet, Nutrition and the Prevention of 
Chronic Disease  (WHO 2003) and the World Cancer Research Fund report  Food, 
Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective  
(WCRF 2007). 

 These reports examined the current liter at ure and iden ti fied a range of key factors 
which either increase or decrease the risk of weight gain and the devel op ment of 
obesity. The results of both assess ments are summar ised in Table I.1. 

http://dx.doi.org/10.1533/
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 Table 1    Summary of the strengths of evid ence on beha viours 
that might promote or protect against weight gain and obesity � 
agree ment from WHO 2003 and WCRF 2007 reports  

  Evidence    Decreases risk    Increases risk  

 Rated convin cing or 
likely in both reports. 

 Regular phys ical activ ity. 
 High intake of low energy- 
dense foods.* 

 Sedentary life styles. 
 High intake of energy- dense 
foods.* 

 Rated prob able or 
possible in both 
reports. 

 High dietary fibre intake. 
 Promoting linear growth. 
 Breastfeeding. 

 Sugar- sweetened soft drinks and 
juices. 
 High propor tion of food prepared 
outside of homes. 
 High expos ure to tele vi sion 
(market ing). 

 Rated possible in one 
report only. 

 Low glycaemic index foods.  Adverse social and economic 
condi tions in developed coun tries 
(espe cially for women). 
 Large portion sizes. 
 Rigid restraint/peri odic 
disin hib i tion eating patterns. 

 Rated insuf fi cient.  Increased eating frequency.  Alcohol. 

   * Energy- dense foods are high in fat/sugar, and energy- dilute foods are high in fibre and water such as veget ables, fruits, 
legumes and whole grain cereals.  
   Source:  Developed from WHO 2003 and WCRF 2007.   

 

 Although the WHO and WCRF reviews touched upon the array of beha vi oural and 
envir on mental influ ences in the aeti ology of obesity at an indi vidual and popu la tion 
level, they did not capture the inter play of these factors and how they operate at a 
soci etal level. One of the first attempts to repres ent the nature of the prevail ing, multi- 
layered envir on mental factors that influ ence energy balance in the modern world was 
the International Obesity Task Force �causal web� (Kumanyika  et al. , 2002). The 
causal web illus trated that although food intake and energy expendit ure ulti mately 
influ ence energy balance, there are an array of forces oper at ing at differ ent layers of 
society that impact directly or indir ectly upon these beha viours. The implic a tions of 
this repres ent a tion are appar ent. Addressing obesity preven tion will require action at 
many levels and must include a focus on many of the distal factors that influ ence our 
food and activ ity envir on ment. 

 Although the causal web suggests that the genesis of and thus, the solu tion to 
obesity is complic ated, its linear format does not clearly illus trate the complex ity 
of the inter ac tions between the various layers. The Foresight Programme of the UK 
Government Office for Science expan ded on the causal web approach by using a 
systems approach to produce a complex concep tual model with 108 vari ables known 
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as the �obesity systems map� (Vandenbroek  et al. , 2007). The rela tion ships between 
the vari ables are illus trated with more than 300 solid or dashed lines to indic ate posi-
t ive and negat ive influ ences. All the vari ables are inter con nec ted and these connec-
tions give rise to feed back loops. At the core (or engine) of the map is energy balance, 
surroun ded by vari ables that directly or indir ectly influ ence this key process. The 
rela tion ships between each factor and their influ ence on the energy balance core is 
repres en ted by a complex array of multi- direc tional arrows that illus trate the complex 
inter ac tion between envir on ment, beha viour and physiology. The original spaghetti- 
like, causal loop map has been simpli fied by divid ing the factors repres en ted into 
seven cross- cutting, prin cipal themes (Figure 1): 

  Biology: an indi vidu als start ing point � the influ ence of genet ics and physiology.  
  Food consump tion patterns and beha viours: the quality, quant ity and frequency of an indi-

vidual�s food intake.  
  Food envir on ment: the influ ence of the food envir on ment on an indi vidual�s food choices.  
  Physical activ ity beha viours: the type, frequency and intens ity of an indi vidual�s phys ical 

activ it ies.  
   Activity envir on ment: the influ ence of the envir on ment on an indi vidual�s activ ity 

beha viour.  
  Individual psycho logy: psycho lo gical influ ences food intake and consump tion patterns, or 

phys ical activ ity patterns or pref er ences.  
  Societal norms and influ ences: the impact of how society views and responds to the issue of 

obesity.   

   Figure 1     A simpli fied version of the Foresight obesity system map identi fy ing main sectors 
of influ ence    
  Source:  Vandenbroeck  et al.  2007.  
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 A complete version of the Foresight Obesity System Map can be found at https://
www.gov.uk/govern ment/uploads/system/uploads/attach ment_data/file/296290/
obesity- map-full- hi-res.pdf 

 The Foresight map approach to defin ing the broad- ranging drivers of obesity 
and the inter- rela tion ships between these factors has not met with univer sal approval. 
It has been criti cised for being overly complex to the extent that it creates a sense 
of confu sion and despair, when clarity is what is needed to effect ively address this 
problem (Finegood  et al. , 2010). Others have also ques tioned how compre hens ive 
such a map could be, in that it implies that all poten tial drivers of obesity are captured 
within the map. It is prob ably true that very few people completely under stand all 
the intric a cies of the system it describes and that the map is not truly complete, 
as it reflects only the percep tions of the stake hold ers engaged in its devel op ment. 
However, it has served some useful object ives in improv ing our percep tion of the 
nature of the obesity problem and the approach that will be required to success fully 
address it. Some of the prin ciples that the Foresight map and process have rein forced 
are:

  the wide range of polit ical, social, envir on mental, beha vi oural and physiolo gical factors 
that influ ence indi vidu als� and society�s capa city to achieve energy balance, and the 
complex, multi factorial nature of the systems that give rise to obesity;  

  the breadth of action that will be required to restore energy balance;  
  the futil ity of attempt ing to address obesity by focus ing atten tion solely on indi vidual beha-

viour change or within one domain of action;  
  the need to consider the inter ac tion between factors that either enable or amplify, or 

conversely, inhibit the beha viour change process required to achieve energy balance;  
  the inter ac tion between factors within the system, which is currently driving energy accre tion 

and disrupt ing indi vidual efforts to achieve energy balance.      

 

 Food intake and phys ical activ ity beha viours are the two key factors that have 
poten tial to directly influ ence energy balance and weight status. Historically 
they have been considered a product of free will under the direct cognit ive control 
of the indi vidual. However, as previ ous sections have indic ated, there are a range 
of biolo gical as well as social and envir on mental forces that constrain these 
beha viours in indi vidu als. However, an appre ci ation of the dietary and activ ity 
beha viours that have been linked to weight gain and the devel op ment of obesity is 
import ant if we are to usefully define these prob lems and decide how best to address 
them. 

 Both energy expendit ure and energy intake contrib ute to weight gain and the 
devel op ment of obesity, and it is not possible to clearly appor tion the contri bu tion 
that each makes to the problem. There has been a lot of unne ces sary debate over 
which factor is more import ant in the genesis of obesity. Attempts to select ively 
promote one factor over the other as the major cause are coun ter pro duct ive, as both 
will need to be addressed in tack ling the problem. 

http://www.gov.uk/govern
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 When a beha viour relat ing to food intake or activ ity is repeated often for a long 
period of time, it becomes a habit, meaning that it becomes almost an auto matic 
response to certain cues or situ ations. Habits often remain well after the original 
reason for adop tion of the beha viour has passed, making them diffi cult to change. 
Often, people pass ively adopt or continue a beha viour rather than making an active 
decision to do so. Once habits are formed, indi vidu als show little inclin a tion to 
change them. In addi tion, atti tudes and inten tions have less of an impact when a habit 
has been estab lished, making changes to inap pro pri ate food and activ ity beha viours 
less likely even when the need for such a change is accep ted (Vandenbroeck  et al. , 
2007). 

 Food and activ ity habits are often asso ci ated with an increased energy intake, and 
as envir on ments become more �obeso genic� (obesity- promot ing), the beha viours that 
lead to obesity are increas ingly the default or auto matic ones.  

 

 A number of dietary factors have been iden ti fied as poten tial contrib ut ors to 
weight gain and obesity by under min ing the innate regu lat ory control of body 
weight. There are multiple mech an isms by which this can occur, includ ing satiety, 
palat ab il ity, food avail ab il ity or low energy needs as a consequence of phys ical 
inactiv ity. Despite great interest in this area, evid ence linking specific dietary beha-
viours to weight gain is limited and is largely restric ted to obser va tional and inter-
ven tion studies. 

 Although surplus energy intake is an obvious cause of weight gain, there is little 
evid ence to link high kilo joule intake directly to obesity. This may be the result of 
large indi vidual vari ab il ity in energy require ments, with higher require ments often 
being asso ci ated with higher levels of activ ity. In addi tion, total kilo joule intake is 
not repor ted accur ately or consist ently in most dietary surveys (Willett and Stampfer 
1986). This has led to the explor a tion of the role of a range of dietary beha viours 
asso ci ated with weight gain and obesity. The key elements of these beha viours are 
addressed in separ ate chapters within this book includ ing:

  Energy density of the diet  
  Fat compos i tion of the diet  
  Protein intake  
  Carbohydrate intake and glycaemic index of the diet  
  Fibre  
  Alcohol  
  Fruit and veget able consump tion  
  Consumption of sugar- sweetened bever ages  
  Portion size  
  Increased consump tion of takeaway foods and foods prepared away from home  
  Eating frequency.     
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 Although it may appear obvious that inact ive people will gain more weight over 
time than active people, the true impact of reduced activ ity on weight gain is not 
easy to clarify for a number of reasons (WHO Euro 2007, Wareham 2007, Fox and 
Hilsdon 2007). 

 Unfortunately, we do not have high quality data on the amount of phys ical activ-
ity under taken over time and most of the data we do have is self- repor ted, with 
little object ive valid a tion. In addi tion, the rela tion ship between phys ical inactiv ity/
sedent ary beha viour and obesity is complex and is subject to a wide array of con-
found ing factors which are diffi cult to exclude. 

 Although data is now avail able from large prospect ive studies, it is diffi cult to 
exclude the possible influ ence of reverse caus al ity; that is, a high BMI at the start of 
the study may be a cause of decreas ing phys ical activ ity and may also be inde pend-
ently asso ci ated with an increased risk of weight gain. In addi tion, most studies 
have examined only leisure time phys ical activ ity and have ignored the impact of 
occu pa tional and incid ental activ ity. 

 Despite these limit a tions, most reviews of research consist ently show the expec-
ted inverse rela tion ship between leisure time phys ical activ ity and obesity in all but 
the young est chil dren (Fogelholm and Kukkonen-Harjula 2000, Summerbell  et al. , 
2009).  

 

 Sedentary beha viours are not merely the inverse of being phys ic ally active. They 
are differ ent but inter linked beha viours and there is a growing body of evid ence that 
sedent ary beha viour may be a distinct risk factor, inde pend ent of phys ical inactiv ity, 
for multiple adverse health outcomes includ ing obesity in adults (Thorp  et al. , 2011). 
The most commonly util ised indic ator of sedent ary beha viour is tele vi sion viewing 
time and many (but not all) studies have found a posit ive asso ci ation between hours 
of TV watched and increased body weight. A study by Hardy  et al.  (2009) indic ated 
that more than two hours a day of screen time was asso ci ated with reduced fitness, 
increased weight and a greater risk of ill health in school chil dren. A number of studies 
have examined the level of sitting time among workers and have found that sitting 
for more than six hours a day doubles a person�s risk of being over weight compared 
to those who spend less than one hour a day sitting (Brown  et al. , 2003, Mummery 
 et al. , 2005).   

 

 The external social, polit ical and economic envir on ment in which people live has 
a profound effect on the way people behave. Each day, people inter act with a wide 
range of services, systems and pres sures in settings such as schools, the work-
place, home, restaur ants and takeaway food outlets. In addi tion, these settings are 


