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The Joint WHO/FAO Expert Consultation on diet,
nutrition and the prevention of chronic diseases took
place in Geneva from 28 January to 1 February 2002. The
overall objective of the Consultation was to review and
update current international recommendations on diet,
nutrition and the prevention of chronic diseases by
evaluating the latest scientific evidence and lessons
learned from implementing national intervention
strategies to reduce the burden of these diseases. Specific
objectives included:
1. Reviewing the changes in the dietary and health
patterns worldwide and examining their relationship to
emergence of chronic diseases, particularly obesity,
type 2 diabetes, hypertension and cardiovascular
diseases, cancer, dental disease, and osteoporosis.
2. Reviewing the latest scientific evidence on the
relationship between diet, nutrition and chronic
diseases.
3. Examining diet, nutrition and health issues from a life
course perspective.
4. Considering gene/nutrient interactions and their
implications.
5. Formulating recommendations concerning diet and
nutrition for the prevention of chronic diseases to
assist countries in developing and implementing
effective evidence-based multisectoral policies and
strategies.
6. Identifying further research needs.
The selection of the expert participants followed standard
criteria, including geographic and sex balance, in
consultation with regional offices. Thirty experts were
identified, half from developing countries and countries in
economic transition where diet-related chronic diseases
are an increasing public health problem. Before being
officially invited to participate, all were requested to
declare possible conflicts of interest to ensure the quality
and neutrality of each expert’s contributions.
Four working groups composed of world-renowned
experts prepared background papers on major
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diet-related chronic diseases, such as obesity, type-2
diabetes, cardiovascular diseases and cancer, that included
current trends for each disease, a review of the strength
and weakness of the scientific evidence linking diet and
disease, and its policy implications. Other experts were
responsible for papers on dental diseases and osteoporosis while WHO staff prepared a paper on the life course
approach and FAO staff prepared a review of the global
and regional food consumption patterns and trends.
Each background paper was peer-reviewed; papers were
submitted, together with comments by peer-reviewers
(some 20 in all), to the Expert Consultation as a general
framework for discussion.

Report preparation
Following round-table consultations with nongovernmental organizations and industry associations in April 2002
to obtain feedback on the Expert Consultation’s initial
draft report, the draft report was made available on WHO’s
website for review and comment by all interested parties
until June 2002.
In August 2002, the Consultation’s Chairperson, ViceChairperson and rapporteurs met in Geneva with the
WHO/FAO secretariat members as well as with several
experts on physical activity to review more than 120 sets of
comments from governments of FAO/WHO Member
States, representatives of the scientific community,
nongovernmental organizations, commercial enterprises
and interested individuals. These comments were likewise
posted in their entirety on WHO’s website for public
scrutiny. In October 2002, several members of the Expert
Consultation met with the Chairperson and the WHO/FAO
Secretariat to finalize several pending issues. In December
2002, the final draft report was sent to the members of the
Expert Consultation for review and final approval. The
report was then finalized and published in the WHO
Technical Report Series (TRS 916)1 and formally launched
by the Directors-General of FAO and WHO in Rome on
23 April 2003.
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What is new about the report of the Joint WHO/FAO
Expert Consultation

demanding occupational activities and domestic tasks
requiring high energy expenditure.

The report of the Joint WHO/FAO Expert Consultation1
updates the report of the 1989 WHO Study Group2. The
main differences in the content and approach taken in
each report may be described as follows.

Strength of evidence on dietary and lifestyle factors
The report of the Expert Consultation includes the criteria
used to describe strength of evidence (Table 1). These
were based on the criteria used in the World Cancer
Research Fund’s report on food, nutrition and the
prevention of cancer3 modified to include results of
controlled trials where relevant and available. Furthermore, the Consultation recognized the complex interaction between environmental factors that affect excess
weight gain as an important contributing risk factor for
many chronic diseases. In categorizing risks, the
Consultation took into consideration consistent evidence
on community and environmental factors which lead to
behavioural changes and thereby modify risk.

Collaboration between health and agriculture sectors
As the objectives of the Expert Consultation stated, its
work built on that of the 1989 WHO Study Group on diet,
nutrition and prevention of noncommunicable diseases2
that had been convened to review the scientific evidence
on the relationship between diet, nutrition and chronic
disease and to make recommendations on the prevention
of chronic diseases, in particular, from the perspective of
diet and nutrition. Although the 1989 Study Group
recognized the need for an intersectoral approach to
address the issue of food supply, the 2002 Expert
Consultation was the first time, since the 1992 International Conference on Nutrition, that WHO and FAO
jointly addressed diet, nutrition and the prevention of
chronic diseases. As a consequence, the report of the
Expert Consultation includes a chapter that examines
global and regional food consumption patterns and
trends. It also addresses in a preliminary manner the
likely implications of nutrient recommendations and
dietary guidelines for food supply and production and
the need for developing integrated action strategies.
Physical activity
The primary purpose of the Expert Consultation was to
examine and develop recommendations for diet and
nutrition in the prevention of chronic diseases. However,
the Consultation explicitly recognized the need for
adequate physical activity in the context of diet, nutrition
and health, and that ‘in order to achieve the best results in
preventing chronic diseases, the strategies and policies . . .
must fully recognize the essential role of diet, nutrition and
physical activity’1. The recommended goal of 60 min a day
of moderate-intensity activity, such as walking, needed to
maintain healthy body weight, particularly for people with
sedentary occupations is different from the widely
accepted public health recommendation of 30 min of
moderate-intensity physical activity. The difference
between these two recommendations is their focus.
There is evidence that 30 min of moderate activity is
sufficient for cardiovascular and metabolic health, but not
for achieving all health benefits. Considering that obesity
prevention is a crucial public health goal, the Expert
Consultation recommended 60 min a day of moderateintensity activity as an appropriate population goal.
However, it was further noted that this recommendation
applied to sedentary people and that extra activity was
not relevant for those already engaged in physically

Table 1 Criteria used to describe the strength of evidence1
Convincing evidence

Evidence is based on epidemiological
studies showing consistent associations
between exposure and disease, with little
or no evidence to the contrary. The available evidence is based on a substantial
number of studies including prospective
observational studies and where relevant, randomized controlled trials of sufficient size, duration and quality showing
consistent effects. The association
should be biologically plausible

Probable evidence

Evidence is based on epidemiological
studies showing fairly consistent associations between exposure and disease,
but where there are perceived shortcomings in the available evidence or some
evidence to the contrary, precluding a
more definite judgment. Shortcomings in
the evidence may be any of the following: insufficient duration of trials
(or studies); insufficient trials (or studies)
available; inadequate sample sizes; and
incomplete follow-up. Laboratory evidence is usually supportive. Again, the
association should be biologically
plausible

Possible evidence

Evidence is based mainly on the findings
from case-control and cross-sectional
studies. Insufficient randomized controlled trials, observational studies or
nonrandomized controlled trials are available. Evidence based on nonepidemiological studies, such as clinical and
laboratory investigations, is supportive.
More trials are required to support the
tentative associations, which should also
be biologically plausible

Insufficient evidence

Evidence is based on the findings of a
few studies which are suggestive, but
are insufficient to establish an association between exposure and disease.
Limited or no evidence is available from
randomized controlled trials. More welldesigned research is required to support
the tentative associations
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Life course approach
The Expert Consultation’s application of a life course
approach is in recognition of the fact that both
undernutrition and overnutrition play a role in the
development of chronic diseases. There is increasing
evidence that the influences contributing to chronic
disease development are part of a continuum, i.e. risks
begin in fetal life and continue into old age. Chronic
disease in adulthood thus reflects cumulative differential
life time exposures to various damaging environments,
whether physical, social or environmental. The Expert
Consultation adopted a life course approach that captures
both the cumulative risk and the many opportunities for
interventions. For convenience ‘life course’ was divided
into fetal development and the maternal environment,
infancy, childhood and adolescence, adulthood, and
ageing and old age.
Changes in the values of several dietary components
Table 2 lists the recommended goals of the 1989 WHO
Study Group and those of the Joint WHO/FAO Expert
Consultation together with the rationale for the changes,
i.e. the list of diseases that contributed to those changes.
The following are some of the highlights.
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1. Detailed breakdown of the goals for fat. Providing
greater detail on recommendations for fatty acids
results from the Expert Consultation’s recognition of the
growing evidence that the qualitative composition of
fats in the diet has a significant role to play in modifying
the risk of cardiovascular diseases. To promote
cardiovascular health, diets should provide very low
intake (i.e. , 1%) of trans fatty acids (hydrogenated
fats). This recommendation is extremely important in
many developing countries where low-cost hydrogenated fat is frequently consumed. Diet should also
provide adequate intake of polyunsaturated fatty acids
(PUFAs) (i.e. 6– 10% of daily energy intake). Furthermore, there should be an optimal balance between
intake of n-6 PUFAs (5 –8% of daily energy intake) and
n-3 PUFAs (1 –2% of daily energy intake).
2. Lowering of the goal for sodium chloride. Lowering the
recommended value for sodium chloride was also
related to the prevention of cardiovascular diseases.
High blood pressure is a major risk factor for coronary
heart disease and both forms of stroke, i.e. ischemic
and hemorrhagic, and dietary intake of sodium
influences blood pressure levels in populations.
Current evidence suggests that an intake of no more

Table 2 Ranges of population nutrient intake goals (% of total energy, unless otherwise stated)

Dietary factor

1989 WHO Study Group
recommendations2

2002 Joint
WHO/FAO
Expert Consultation
recommendations1

Rationale for Joint
WHO/FAO Expert
Consultation
recommendations
Obesity/CVD/diabetes
Diabetes/CVD
CVD
CVD
CVD
CVD

Total fat
Saturated fatty acids (SFAs)
Polyunsaturated fatty acids (PUFAs)
n-6 PUFAs
n-3 PUFAs
Trans fatty acids
Monounsaturated
fatty acids (MUFAs)

15– 30%
0 –10%
3– 7%

15–30%
,10%
6– 10%
5 –8%
1 –2%
,1%
By difference*

Total carbohydrate
Free sugars‡
Complex carbohydrate

55– 75%
0 –10%
50– 70%

55– 75%†
,10%
No recommendation

Protein

10– 15%

10– 15%§

0– 300 mg/day

,300 mg/day

CVD

,6 g/day

,5 g/day (,2 g/day)

CVD

$400 g/day
$30 g/day (as part of the 400 g of
fruit and vegetables)

$400 g/day

CVD/cancer

27–40 g/day
16–24 g/day

From foods
From foods

Obesity/diabetes/CVD/Cancer

Cholesterol
Sodium chloride (Sodium)k
Fruits and vegetables
Pulses, nuts and seeds
Total dietary fibre
NSP

Obesity/dental diseases

* This is calculated as: total fat 2 (SFAs þ PUFAs þ trans fatty acids).
† The percentage of total energy available after taking into account that consumed as protein and fat, hence the wide range.
‡ The term ‘free sugars’ refers to all monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, plus sugars naturally present in honey, syrups and fruit juices.
§ The suggested range should be seen in the light of the Joint WHO/FAO/UNU Expert Consultation on Protein and Amino Acid Requirements in Human
Nutrition, held in Geneva from 9 to 16 April 20024.
k Salt should be iodized appropriately5. The need to adjust salt iodization, depending on observed sodium intake and surveillance of iodine status of the
population, should be recognized.
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than 70 mmol or 1.7 g of sodium per day is beneficial in
reducing blood pressure. The recommended daily salt
(sodium chloride) intake is thus less than 5 g. However,
given the level of iodine deficiency disorders in some
countries, the Expert Consultation emphasized the
need to adjust salt iodization5 depending on observed
sodium intake and surveillance of iodine status of the
concerned populations.
3. Dietary fiber/NSP from foods. Although a definition for
dietary fiber has not yet been established, the Expert
Consultation report expresses dietary fiber as nonstarch polysaccharides (NSP). Current evidence indicates that adequate NSP intakes through regular
consumption of whole-grain cereals, legumes, fruits
and vegetables have potential health benefits, in
particular for preventing obesity, diabetes, cardiovascular diseases and various cancers. The Expert
Consultation, therefore, agreed that the recommended
intake of fruits and vegetables, i.e. $ 400 g/d, and
consumption of whole-grain foods is likely to provide
. 20 g/d of NSP, i.e. . 25 g/d of total dietary fiber.
4. Free sugars. The recommendation for free sugars, i.e.
, 10% of energy, is slightly different from the
recommendation made by the 1989 WHO Study
Group2 in that it provides no lower limit. The Joint
WHO/FAO Expert Consultation was aware of the
controversy surrounding a population goal for free
sugars of , 10% of total energy, but it also considered
that studies showing no effect of free sugars on excess
weight have significant limitations.
At any given level of energy intake, higher intakes of free
sugars threaten the nutrient quality of diets by providing
significant amounts of energy without supplying specific
nutrients6 – 9. The Expert Consultation agreed that restriction of free sugars was also likely to contribute to reducing
the risk of unhealthy weight gain in the light of the
following considerations:
. Free sugars contribute to the overall energy density of
diets.
. Free sugars promote a positive energy balance.
Research in human volunteers demonstrates increased
total energy intake in short-term studies when dietary
energy density is increased, whether by free sugars or
fat. Diets that are limited in free sugars have been
shown to reduce total energy intake and induce weight
loss10 – 13.
. Drinks that are rich in free sugars increase overall
energy intake by reducing appetite control. There is
thus less of a compensatory reduction of food intake
after the consumption of high-sugar drinks than when
additional foods of equivalent energy content are
provided. A recent randomized trial showed that when
free sugar-rich soft drinks are consumed energy intake
is higher and there is a progressive increase in body
weight compared with energy-free drinks that are
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artificially sweetened . Children who consume large
quantities of soft drinks rich in free sugars are more
likely to be overweight and to gain excess weight15.
The US Institute of Medicine (IOM) of the National
Academies also made similar analyses in their report16.
However, the 25% figure cited in the IOM report has been
misinterpreted and misused by some to criticize the Expert
Consultation’s , 10% recommendation despite the fact that
IOM’s recommendation of 25% does not represent a
desirable or even acceptable standard sugar intake. It is
rather a suggested maximum intake based on the decreased
intake of some micronutrients of American sub-populations, and is not related to weight gain or obesity.
Contribution to national strategy and policy development
The report of the 1989 WHO Study Group (TRS 797)2
served as a reference for developing the strategy for
promoting healthy diets and lifestyles in the World
Declaration and Plan of Action for Nutrition17 adopted at
the International Conference on Nutrition in 199218,19 and
endorsed by the World Health Assembly in 199320. Thanks
to the efforts of national governments and the international
community to implement the Declaration and Plan of
Action, by November 2003, 146 out of WHO’s 192 Member
States had developed and strengthened their national food
and nutrition plans and policies21. At least 100 of these
countries (and 5 territories) had incorporated strategies for
promoting healthy diets and lifestyles in their national
food and nutrition plans and policies21. Today, the
updated goals recommended by the Joint WHO/FAO
Expert Consultation provide an important scientific basis
for developing and implementing global, regional and
national strategies for improving health and nutritional
well-being of the world population.
Population nutrient intake goals
The Expert Consultation’s nutrient recommendations are
population intake goals, not individual dietary guidelines.
The concept of population nutrient intake goals is based
on the assumption that the first priority is to ensure
national food security and equity of distribution of
available food in accordance with individual needs.
Most nutritional guidelines address the estimated needs
of individuals and identify the minimum intake to meet the
nutritional needs of individuals. However, in recognition
of the detrimental effects that excessively high intakes of
essential nutrients may have, the concept of a safe range of
intakes has evolved. Population nutrient intake goals
follow this concept and focus on the maintenance of low
population risk rather than low individual risk. Population
nutrient intake goals are thus defined as ‘the population
average intake that is judged to be consistent with
maintenance of health in a population. Health, in this
context, is marked by a low prevalence of diet-related
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diseases in the population.’ . In other words, it is the
entire distribution of intakes, characterized by the average
per capita intake, that is of interest and not the intakes of
individuals.
The Joint WHO/FAO Expert Consultation stressed that
because population nutrient intake goals refer to
population averages, the aggregate change would be
substantially greater than intended if they were to be
applied to the diets of individuals. This point is illustrated
in Fig. 1 using the Consultation’s intake recommendations
for free sugars and saturated fatty acids (SFAs). Moreover,
the intention is for population nutrient intake goals to be
adapted to diets and populations by taking into account
local circumstances. These goals are expressed in
numerical terms rather than as increases or decreases in
intakes of specific nutrients since the desirable up or down
change depends on existing intakes in a given population.
Implementation process
According to the WHO Global Database on National
Nutrition Policies and Programs21, 94 countries and 6
territories have developed or revised national dietary
guidelines, often in direct response to the World
Declaration and Plan of Action for Nutrition17. The Plan
of Action also called for dissemination of nutrition
information through ‘sustainable food-based approaches
that encourage dietary diversification through the production and consumption of micronutrient-rich food,
including appropriate traditional foods’17.
In 1995, FAO and WHO jointly organized an Expert
Consultation on development and use of food-based
dietary guidelines (FBDGs)22. Using this global framework, some WHO regional offices then prepared regional

Fig. 1 Distinction between a population goal and an individual
goal. This figure shows the distribution of free sugars and SFAs
for three hypothetical populations, corresponding to: (1) an existing population whose intake of free sugars and SFAs is higher
than recommended by the joint WHO/FAO Expert Consultation
(right); (2) a population that has achieved the population goal of
the maximum intake of 10% of energy as free sugars and SFAs
(centre); and (3) a population in which nearly all individuals have
an intake less than 10%, a situation that describes the result of
misrepresentation of the population goal as an individual goal
(left) (adapted from the report of the WHO Study Group2).
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FBDGs, which take into consideration public health
concerns, food availability, tradition and culture and the
environment23 – 26. Based on these global and regional
guidelines, to date 81 out of the above-mentioned
94 countries and 6 territories have developed national
FBDGs21. In the light of the updated population nutrient
intake goals recommended by the Joint WHO/FAO Expert
Consultation, national FBDGs should be reviewed or, as
necessary, formulated by adapting recommended population nutrient intake goals to local situations.
Ideally, population nutrient intake goals and energy and
nutrient requirements (including for micronutrients) will
be taken into account when formulating national food and
nutrition policies. Currently, a number of initiatives are
being implemented that seek to place diet and nutrition
high on the political agenda. These include development
of global and regional strategies, such as for infant and
young child feeding; child and adolescent health and
development; diet, physical activity and health; and food
safety, a call-to-action for an integrated multisectoral
approach to preventing and controlling obesity in the
Pacific, Tonga commitment to promote healthy lifestyles
and supportive environment by the health ministers and
the Regional Food and Nutrition Action Plan for Europe, to
mention just a few.
The challenges are many in the continuing struggle to
eliminate hunger and malnutrition while responding to the
emerging public health challenge of diet-related chronic
diseases. Accelerating implementation of effective food
and nutrition policies and strategies requires firm political
commitment and ground-breaking interaction among all
concerned stakeholders.
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