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Abstract
Obesity is becoming an enormous global problem and urgent measures are needed to contain it. Traditional
thinking that it is just a problem of energy balance has led to educational approaches to get people to eat less and
exercise more becoming the standard interventions. However, new evidence suggests that it is not just how much
you eat, but what is being eaten that is driving the problem. Evidence for the various causalities, especially sugar
intake, and the sort of approaches needed to stop the problem getting worse are presented. Policy actions to
promote healthy diets cannot just focus on information based approaches that will help the public make better
informed choices (e.g. media campaigns, dietary guidelines). In addition, more structural approaches are needed
such as fiscal measures, and restrictions on advertising. Policy assessments should be carefully designed based on
a theory of change, using indicators of progress along the various pathways towards the long-term goal of reducing
obesity rates. The most important research needed is to strengthen the monitoring and evaluation of such
programme approaches using a plausibility approach. No country has demonstrated success in controlling obesity
yet.

Introduction
Traditional thinking that “eating too much” and “moving too little”
are the causes of the rising global obesity problem is coming under
increasing scrutiny. While recently commenting on the lack progress in
obesity prevention Taubes resurrected the hypothesis that obesity is a
hormonal, regulatory fat accumulation disorder, triggered not by
energy imbalance but by the quality and quantity of the carbohydrates
in the diet [1]. Ludwig and Freidman have also suggested that
overeating may be secondary to a diet induced metabolic dysfunction,
caused by eating too many refined carbohydrates [2]. A recent
dynamic time series analysis of US and global population data suggests
that while increases in carbohydrate consumption are associated with
increasing weight, increases in fat consumption are associated with
decreasing weight [3]. The importance of these findings, suggesting
that “what” is eaten is as important as “how much” is eaten as a cause
of obesity, has enormous implications for adoption of the right policies
and strategies to tackle the problem. Achieving the WHO Global
Nutrition Target 4, of no increase in childhood overweight [4], as well
as Global Non-Communicable Disease
(NCD) Target 7, to halt the rise in diabetes and obesity [5] will
surely depend on programs and interventions doing much better than
they have done so far.

The problem
The global prevalence of overweight and obesity combined was 38
percent in adults (over 20 years) and 24 percent in children and
adolescents (under 20 years) in 2013 [6]. Between 1980 and 2013 the
worldwide prevalence of overweight and obese combined rose by 27.5
percent in adults and 47.5 percent in children and adolescents.
Furthermore, the increase in prevalence is accelerating, with over half
of the rise occurring during the eight-year period from 2000 and 2008.
The increase in prevalence of overweight and obesity in low and
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middle income countries (LMICs) was greater than in higher income
countries (HICs) over the last three decades [7].
Globally, an estimated 422 million adults were living with diabetes
in 2014, compared to 108 million in 1980 [8]. Diabetes occurs either
when the pancreas does not produce enough insulin (type 1), or when
the body cannot effectively use the insulin it produces (type 2). Most
diabetic patients (over 90%) suffer from type 2 diabetes (T2D), which
is by nature a progressive disorder with a slow and insidious onset, and
therefore frequently under reported. The global prevalence (agestandardized) of diabetes has nearly doubled since 1980, rising from
4.7% to 8.5% in the adult population. This reflects an increase in
associated risk factors such as being overweight or obese. Diabetes
caused 1.5 million deaths in 2012. Higher-than-optimal blood glucose
caused an additional 2.2 million deaths, by increasing the risks of
cardiovascular and other diseases. Forty-three percent of these 3.7
million deaths occur before the age of 70 years, and this percentage is
higher in LMICS than in HICs.
The global economic impact of obesity has been estimated at
roughly US$2.0 trillion, or 2.8 percent of global GDP [9]. Over the
next 20 years, the cost of treating NCDs and cumulative output losses
globally are likely to be at least US$30 trillion and $47 trillion,
respectively, representing 48 percent and 75 percent, respectively, of
global GDP in 2010 [10].

The causes
The lack of consumption of vegetables, fruits and whole grains, as
well as overconsumption of processed foods, especially those high in
fat and sugar were strongly associated with the increase in adult body
weight in the USA [11]. Systematic reviews find that processed meats
and sugar sweetened beverages are among the foods that increase the
risk of cardiovascular disease and diabetes [12]. But we must be clear
that is not carbohydrate intake that is the problem, it is sugar intake.
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The new WHO guideline confirms that adults and children should
maintain a reduced intake of free sugars over the life course and
recommends that intake are reduced to less than 10% of total energy
intake [13]. Global assessments of sugar intake as a percentage of
energy range from 20.0% to 38.4% in young children and 13.5-24.6%
in adults [14]. Per capita sugar consumption is strongly associated with
the prevalence of diabetes in a 165-country analysis, with the strongest
association found in the Asia region [15]. Various systemic reviews and
meta-analysis provide evidence that consumption of free sugars or
sugar sweetened beverages (SSBs) promotes weight gain in adults and
children [16, 17].
All over the world ultra-processed foods are displacing unprocessed foods in the diet, and in Brazil for example already
contributed about a third of dietary energy in 2003 [18]. The major
problem with ultra-processed foods is that they have a glycaemic index
(GI) score of over 70, which is high, and means that blood sugar levels
remain high for a long period after the food is eaten. Examples of high
GI foods include instant noodles, doughnuts, white bread and soda for
example. Low GI diets can help to reduce body weight and improve
blood lipid profiles [19] and higher dietary GI is associated with
increased risk of T2D [20] and CHD [21].
Diet-induced obesity is associated with chronic low grade systemic
inflammatory state. The visceral fat deposits in the abdomen, in
addition to secreting hormones such as leptin that help regulate
feeding behavior and energy expenditure, are involved in producing
this inflammatory response [22]. The metabolic abnormalities of
obesity, including insulin resistance and T2D, are related to this
inflammatory state [23, 24]. The exact causes of the low grade systemic
inflammation of obesity are uncertain, with some considering it related
to changes in gut bacteria caused by a western diet high in fat and/or
refined carbohydrates. [25, 26, 27].

The solutions
All too often the only policy response to problems of overweight
and obesity is to rely on nutrition education to encourage people to
make healthy choices. A review of actions taken by international
organizations, governments, civil society and the private sector to
promote healthy diets found they were largely inconclusive in their
effectiveness [28]. One of the problems this review found was that the
nature and extent of these actions vary considerably across the globe,
but it was still concluded that consistent, concerted and comprehensive
nutrition education action is not yet in evidence anywhere, and on its
own nutrition education is unlikely to succeed. In reality, a nutrition
education approach is unlikely to be successful considering the
cacophony of the dietary advice already out there in the public domain.
Much of this “noise” in the messaging being created by research
findings funded by the sugar industry to exonerate sugar as a major
risk factor and to emphasize saturated fat as the main driver of CHD
[29].
Labels which describe the nutrition content of foods can in theory
permit the discerning consumer to make more informed purchases.
WHO provides guidance in developing or adapting nutrient profile
models, and based on these nutrient profiles, claims such as “low fat”
or “healthy choice” on food labels and in marketing can be regulated
by national food standards authorities [30]. Labels are most used by
educated and wealthier segments of the population however, and
evidence for the effectiveness of “front of pack” labeling is still weak
[31].
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Interest in using taxation to control the consumption of unhealthy
foods has increased since 2011 when the UN General Assembly
recommended “fiscal measures” to improve diets in order to address
NCDs as a matter of priority in national development plans [32]. There
is reasonable and increasing evidence that appropriately designed taxes
on sugar sweetened beverages would result in proportional reductions
in consumption, especially if aimed at raising the retail price by 20% or
more [33]. Furthermore, there is similar strong evidence that subsidies
for fresh fruits and vegetables that reduce prices by 10-30% are
effective in increasing fruit and vegetable consumption [33]. Greater
effects on the net energy intake and weight may be accomplished by
combining subsidies on fruit and vegetables and taxation of target
foods and beverages. Emerging evidence from Mexico shows that the
introduction of a soda tax has resulted in decreased purchases of taxed
sugar-sweetened beverages by 12% and increased purchases of untaxed
alternatives (mainly water) by 4% [34].
Public health efforts need to be redoubled to protect children from
marketing of energy-dense, nutrient-poor foods and beverages [35].
The World Health Assembly (WHA) recently endorsed a resolution
calling for national and international action to reduce the impact on
children of marketing of foods high in saturated fats, trans-fatty acids,
free sugars, or salt [36], yet little is known about country compliance. If
the experience gained with Code of Marketing of breast milk substitute
is anything to go by it will not be an easy task. This code was adopted
by the WHA in May 1981 and as of 2016 an estimated 135 countries
had some form of Code-related legal measures in place, an increase
from 103 in 2011 [37]. However, only 39 countries have legislation
incorporating all or most Code provisions. Furthermore, thirty-four
years after the adoption of the Code, global sales of breast-milk
substitutes total US$ 44.8 billion, and this number is expected to rise to
US$ 70.6 billion by 2019 [38].
Taking a life-course perspective is essential for preventing T2D, as it
is for many health conditions including other NCDs [39]. Early in life,
when eating and physical activity habits are formed and when the
long-term regulation of energy balance may be programmed; there is a
critical window for intervention to mitigate the risk of obesity and T2D
later in life. There is a growing body of evidence which suggests that
breastfeeding has protective roles against obesity, hypertension,
dyslipidemia, and T2D during adulthood [40].
Scientific advances provide a wealth of new evidence to identify
several key dietary priorities for cardio metabolic health [41]. These
include food-based priorities for more fruits, non-starchy vegetables,
nuts, legumes, fish, vegetable oils, yogurt, and whole grains; and fewer
processed (sodium-preserved) meats and foods higher in refined
carbohydrates and salt. Moving forward, priorities should include
comprehensive policy actions that create an enabling environment for
infants and children to learn healthy food preferences and targeted
actions that enable disadvantaged populations to overcome barriers to
meeting healthy preferences [42]. Policy assessments should be
carefully designed on the basis of a theory of change, using indicators
of progress along the various pathways towards the long-term goal of
reducing obesity rates [43]. The most important research needed is to
strengthen the monitoring and evaluation of such programmes using a
plausibility approach [44].

Conclusions
The problems of obesity and diabetes the world is now facing are not
only massive, but also largely underestimated. The economic
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consequences of carrying on as we are will be catastrophic. Effective
new approaches are available to prevent obesity and type 2 diabetes as
well as to prevent the complications and premature death that can
result from all types of diabetes. These include policies and practices
across whole populations and within specific settings (school, home
and workplace) that contribute to good health for everyone, such as
exercising regularly and eating healthily. However, policy actions to
promote healthy diets cannot just focus on information based
approaches that will help the public make better informed choices. (e.g.
media campaigns, dietary guidelines). In addition to these, more
structural approaches are needed such as fiscal measures, and
restrictions on advertising. The public cannot be left to make sensible
choices all on their own.
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