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Executive summary

Background

Escalating rates of overweight and obesity are a threat to the health of billions of people across the globe.
Obesity increases the risk of premature mortality and of many noncommunicable diseases (NCDs) including
cardiovascular diseases (CVDs), type 2 diabetes and certain types of cancers; it also increases the risk of
becoming severely ill from COVID-19.

Among other lifestyle and dietary factors, the macronutrient distribution of the diet (i.e. the percentage
of carbohydrates, protein and fats) has been explored as a possible contributor to the development
of overweight and obesity. Dietary fat and fatty acids are important in human physiology but are also
the most energy dense of the macronutrients, and there has been extensive discussion of the potential
impact of the percentage of calories consumed as fat on body weight. Because the role of dietary fat in the
development of overweight and obesity continues to be debated, it was considered important to review
the evidence in a systematic manner, and to update current WHO guidance on total fat through the WHO
guideline development process.

Objective, scope and methods

The objective of this guideline is to provide updated guidance on the intake of total fat, to be used by policy-
makers, programme managers, health professionals and other stakeholders in efforts to promote healthy
diets. The guidance was formulated based on evidence for unhealthy weight gain! only. The guideline
was developed following the WHO guideline development process, as outlined in the WHO handbook
for guideline development. This process includes a review of systematically gathered evidence by an
international, multidisciplinary group of experts; assessment of the quality of that evidence via the Grading
of Recommendations Assessment, Development and Evaluation (GRADE) framework; and consideration
of additional, potentially mitigating factors? when translating the evidence into recommendations. The
guidance in this guideline replaces previous WHO guidance on total fat intake, including that from the 1989
WHO Study Group on Diet, Nutrition and the Prevention of Chronic Diseases and the 2002 Joint WHO/FAO
Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases.

The evidence

Evidence from a systematic review of randomized controlled trials (RCTs) conducted in non-dieting adults
found that reducing intake of total fat led to lower body weight, body mass index (BMI), waist circumference
and percentage of body fat (high certainty evidence overall). Results of subgroup analyses and meta-
regression suggest that greater reductions in total fat intake were associated with greater differences in
body weight, and that those consuming less than 30% of total energy intake as fat had less body fatness
than those consuming 30% or more of total energy intake as fat. There was no suggestion of undesirable

-

In this context, unhealthy weight gain refers to unintentional weight gain (i.e. increase in body fatness) that contributes
to the progression towards overweight and obesity, but excludes appropriate weight gain during pregnancy and as part
of normal growth and development in childhood. Other exceptions would include weight gain resulting from activities
that increase muscle mass without increasing fat mass, such as weight-lifting and other strength-building exercise. For the
development of this guideline, unhealthy weight gain was assessed as an increase in, or greater measures of, body fatness
as reported in the systematic reviews underpinning the recommendations.

These include desirable and undesirable effects of the intervention, priority of the problem that the recommendations
address, values and preferences related to the recommendations in different settings, the cost of the options available
to public health officials and programme managers in different settings, feasibility and acceptability of implementing the
recommendations in different settings, and the potential impact on equity and human rights.

N
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effects associated with reduced fat intake that might mitigate any benefits on body fatness, including
undesirable changes in blood lipids or blood pressure or negative effects on quality of life. In fact, a small
improvement in total cholesterol, low density lipoprotein (LDL) cholesterol and blood pressure was
observed with reduced fat intake.

Because of differences in methodology and data reporting across the studies, meta-analyses of identified
prospective cohort studies could not be reliably conducted. Of the 39 reported analysesin 14 cohort studies
on the association between total fat intake and measures of body fatness in adults, 12 suggested a positive
association, three suggested a negative association and one was unclear. The remaining 23 analyses did not
show statistically significant associations.*

Three RCTs conducted in children were identified, but due to differential reporting of outcomes at different
points of follow-up they were not considered suitable for meta-analysis. Results of RCTs on measures of
body fatness were inconsistent but there was no suggestion of undesirable effects associated with reduced
fat intake in terms of blood lipids or linear growth.

Recommendations and supporting information

These recommendations should be considered in the context of other WHO guidelines on healthy
diets, including those on saturated fatty acids, trans-fatty acids, polyunsaturated fatty acids, sugars,
carbohydrates, non-sugar sweeteners, sodium and potassium.

WHO recommendations

1. Toreduce the risk of unhealthy weight gain, WHO suggests that adults limit total fat intake to 30%
of total energy intake or less (conditional recommendation)

2. Fatconsumed should be primarily unsaturated fatty acids, with no more than 10% of total energy
intake coming from saturated fatty acids and no more than 1% of total energy intake coming from
trans-fatty acids (strong recommendation)

Rationale for recommendation 1

» Thisrecommendation is based on evidence of high certainty from a systematic review of RCTs of dietary
fat reduction in adults in which weight loss was not an explicit goal. All measures of body fatness
assessed in the review (i.e. body weight, BMI, waist circumference and percentage body fat) were
lower in adult participants randomized to a lower fat intake versus usual or moderate intake, with the
most commonly reported measure being body weight. The evidence further suggests that the greater
the difference in fat intake between those reducing fat intake and those not doing so, the greater the
difference in body weight (i.e. a dose-response relationship), regardless of the final level of total fat
intake achieved. Overall, the evidence suggests that a lower fat intake has the potential to help reduce
the risk of unhealthy weight gain.

» The threshold of 30% was selected because most of the trials included in the analyses reported total
fat intakes of 30% or more at baseline (range: 29-43% of total energy intake) and most studies achieved
intakes of 30% or less in the intervention arms (range: 14-35% of total energy intake). When compared
directly via subgroup analysis, there was a greater difference in body weight in trials where total fat
intake was reduced to afinal level of less than 30% of total energy intake in the intervention arms thanin
trials where total fat intake was reduced to a final level that was 30% of total energy intake or morein the
intervention arms. In addition, the observed dose-response relationship indicates a cumulative effect
of lower fat intake across the range of baseline intakes, with a greater reduction in fat intake resulting
in a greater difference in body weight. Therefore, although an effect on body weight is anticipated with

! The evidence from cohort studies was reviewed but was not formally assessed for quality using GRADE methodology, given
theinability to pool the effects of the identified cohort studies via meta-analysis, that the qualitative results from the cohort
studies were consistent with those from the RCTs and that the data from the RCTs were robust and of higher certainty.
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reducing total fat intake regardless of the level of total fat intake achieved, the greatest effect may be
achieved with a reduction to 30% of total energy intake or less.

» Therecommendation was assessed as conditional because some individuals who reduce their fat intake
might replace some of the energy from dietary fat with energy from foods that are undesirable from
a dietary quality perspective (e.g. free sugars), reducing the net benefit. It is therefore important to
consider this recommendation in the context of other WHO dietary recommendations, including those
on free sugars and carbohydrates, which provide guidance on carbohydrate quality. The evidence did
not suggest any undesirable effects with respect to serum lipids, blood pressure or quality of life from
lower total fat intake, but rather of small benefits or no effect (all high certainty evidence, except for
quality of life, which was assessed as low certainty evidence). No mitigating factors were identified that
would argue against limiting total fat intake to 30% of total energy intake or less.

Remarks for recommendation 1
» This recommendation is relevant for individuals aged 20 years or older.

» The goal in developing this guideline was to provide recommendations for both adults and children.
However, the evidence was considered insufficient to support the formulation of a recommendation for
children owing to the limited number of studies and inconsistent results identified for children, and the
conclusion that the adult data could not reasonably be extrapolated to children given the unique energy
requirements for optimal growth and development throughout childhood and adolescence. Previous
expert consultations on dietary fats have concluded that for children aged 6 months and above and
adolescents, total fat intakes of up to 35% of total energy are appropriate to meet growth demands
without leading to excess energy intake.?

» The threshold of 30% in this recommendation should not be interpreted as an upper value of intake to
be achieved by increasing fat intake among those with nutritionally adequate total fat intakes that are
already less than 30% of total energy intake.

» Evaluation of the evidence suggests that the observed effect of reducing total fat intake on measures
of body fatness is mediated, at least in part, by dietary behaviours that affect energy balance. In most
trials, those who reduced their total fat intake also decreased their total energy intake (even though that
was not intended in the trial design), and this led to decreasing weight. This finding suggests that there
may be a tendency for those habitually consuming greater amounts of total fat to also consume more
energy than needed, resulting in excess energy intake and subsequent weight gain. However, individuals
who can maintain energy balance (or otherwise prevent excess energy intake) at higher fat intakes may
be able to consume total fat at levels greater than 30% of total energy intake without increasing their
risk of unhealthy weight gain.

» Thescope of this guideline was limited to developing recommendations for the prevention of unhealthy
weight gain, not for the management of existing overweight or obesity. Therefore, studies conducted
with overweight participants actively pursuing weight loss (i.e. “weight loss studies”) were not included
in the systematic review used to inform the recommendation. The recommendation may therefore not
apply to individuals actively pursuing weight loss through modification of the diet, although current
evidence does suggest that lower fat, restricted-calorie diets may be one of several effective, short-term
strategies for losing excess body weight.

» This recommendation should not be interpreted as implying that total fat is the only risk factor for
unhealthy weight gain and that reducing total fat intake alone is sufficient to prevent unhealthy weight
gain. The etiology of unhealthy weight gain is complex and can involve many different inputs. Therefore,
this recommendation should be considered in the context of other relevant WHO guidance, including
that on the intake of free sugars, carbohydrates, non-sugar sweeteners, energy requirements and
physical activity.

! Infants should be exclusively breastfed for the first 6 months of life to achieve optimal growth, development and health.
Thereafter, to meet their evolving nutritional requirements, infants should receive nutritionally adequate and safe
complementary foods, while continuing to breastfeed for up to 2 years or beyond.

Executive summary ix



>

Dietary fat, including essential fatty acids (which cannot be synthesized by the human body), is
necessary for proper physiological function. To ensure an adequate intake of energy and essential fatty
acids, and to facilitate the absorption of lipid-soluble vitamins, total fat intake in most adults should be
at least 15-20% of total energy intake.

Thedecisiontoimplementthisrecommendation mustbe madein the context of achieving or maintaining
nutritional adequacy and avoiding excess energy intake. In populations where undernutrition is
not prevalent, the recommendation can generally be safely implemented as needed, provided that
individual energy requirements are met, and recognizing that energy requirements are increased in
pregnant and lactating women. Consideration must be given to populations in which prevalence of
undernutrition is a concern and where total fat intake may already be low. In such settings, maintaining
or even increasing total fat intake of individuals (in line with guidance on fat quality in recommendation
2) may be important to achieve adequate energy intake, as well as maintain or improve the overall diet.

Rationale for recommendation 2

>

This recommendation is taken from recommendations found in the WHO guideline, Saturated fatty
acid and trans-fatty acid intake for adults and children which are based on effects of these nutrients on
mortality and CVD outcomes.

Remarks for recommendation 2

>

>

This recommendation is relevant for all individuals aged 2 years and older.

This recommendation, taken together with recommendation 1, acknowledges that both quantity and
quality of fat consumed are important for health and nutritional well-being.

Further remarks may be found in the WHO guideline, Saturated fatty acid and trans-fatty acid intake for
adults and children.

Total fat intake for the prevention of unhealthy weight gain in adults and children: WHO guideline



Introduction

Background

Escalating rates of overweight and obesity! are a threat to the health of billions of people across the globe.
In 2016, more than 1.9 billion adults aged 18 years and older were overweight (1), of which more than 600
million were obese. In 2020, more than 38 million children under 5 years of age were overweight - anincrease
of nearly 6 million since 2000 (2). High body mass index (BMI) was responsible for an estimated 4 million
deaths in 2015 (3), with greater increases in BMI in the overweight and obesity range leading to a greater
risk of mortality (4). Obesity is also a risk factor for many noncommunicable diseases (NCDs) including
cardiovascular diseases (CVDs), type 2 diabetes and certain types of cancers. NCDs are the leading causes
of death globally and were responsible for an estimated 41 million (71%) of the 55 million deaths in 2019 (5).
Obesity and certain NCDs also increase the likelihood of becoming severely ill from COVID-19 infection (6-8).

Among other lifestyle and dietary factors, macronutrient distribution of the diet (i.e. the percentage of
carbohydrates, protein and fats) has been explored as a possible contributor to unhealthy weight gain,?
which may in turn lead to the development of overweight and obesity. Although BMl is increasing in almost
every country, rates of overweight and obesity are growing most rapidly in low- and middle-income
countries (LMICs) (15-17) - settings where undernutrition is also still widely prevalent - thus fuelling growth
of the double burden of malnutrition (18). Concurrent with this increase in unhealthy weight gain is a
transition to diets higher in fat, salt and sugars (i.e. the “nutrition transition”), which has been extensively
documented over the past two decades in numerous LMICs (19-23). Although the causes of increasing rates
of overweight and obesity in LMICs are many and varied, an increase in total fat intake (primarily through
increased consumption of animal fat and vegetable oils) has been described as a potential contributor (20,
24-28).

Fats consumed by humans are generally in the form of triglycerides, which comprise three fatty acids
attached to a glycerol molecule. The percentage of fat in the diet can be referred to as “total fat” and is the
sum of all dietary fats, comprising monounsaturated and polyunsaturated fatty acids, saturated fatty acids
and trans-fatty acids (without distinguishing between the different types of fat in terms of any associated
health effects). Common sources of fat in the human diet are meat, fish, dairy products, plant- and animal-
based oils and fats, nuts and seeds and highly processed foods.

In addition to being an important source of energy in the diet, fats and fatty acids play various roles in
human physiology. They serve as a carrier for the fat-soluble vitamins A, D, E and K, and support their

-

Overweight and obesity are defined as follows:

Children (<5 years):

« Overweight: weight for height>+2 standard deviations (SD) of the World Health Organization (WHO) child growth standards
median

School-aged children and adolescents (5-19 years):

« Overweight: BMI-for-age >+1 SD of the WHO growth reference for school-aged children and adolescents (equivalent to BMI
25 kg/m? at 19 years)

« Obesity: >+2 SD of the WHO growth reference for school-aged children and adolescents (equivalent to BMI 30 kg/m? at
19 years)

Adults (=20 years):

Overweight: BMI 225 kg/m?

Obesity: BMI 230 kg/m?

In this context, unhealthy weight gain refers to unintentional weight gain (i.e. increase in body fatness) that contributes

to the progression towards overweight and obesity, but excludes appropriate weight gain during pregnancy (9, 10) and as

part of normal growth and development in childhood (11). Other exceptions include weight gain resulting from activities

that increase muscle mass without increasing fat mass, such as weight-lifting and other strength-building exercise. For the

development of this guideline, unhealthy weight gain was assessed as an increase in, or greater measures of, body fatness

as reported in the systematic reviews underpinning the recommendations (12-14).
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absorption in the intestine. Fatty acids are also an integral structural component of cell membranes and
can differentially affect membrane function, depending on the nature of the individual fatty acids included
therein. Many fatty acids have hormone-like or inflammatory properties and may be involved in diverse
physiological processes such as immune function, wound healing and regulation of gene expression.
Certain fatty acids are important for growth and development of the nervous system in utero and through
the first months of life, and others may affect the risk of developing certain NCDs later in life.

Although dietary fats are essential for normal physiological function, they are the most energy dense of the
macronutrients, supplying 9 kcal (37.7 kJ) of energy per gram. Because foods rich in fat are highly palatable,
they may have a weaker effect on short-term satiety than foods with low or no fat content, particularly those
containing greater amounts of protein or dietary fibre, although there is some evidence to suggest that
dietary fat may help to promote longer term satiety (29, 30). Thus, higher fat intakes can lead to increased
total energy intake (31-41), which in turn may lead to energy imbalance and unhealthy weight gain (42-44).

Several recent studies have shown either no association between higher fat diets consisting predominantly
of unsaturated fat of plant origin and weight gain, or decreased risk of weight gain (45-48), suggesting
that quality of dietary fat may also be a factor in the impact of dietary fat on body weight. Additionally,
evidence for the role that percentage of fat in the diet may play in helping to reach and maintain a healthy
body weight in individuals actively pursuing weight loss is inconsistent, with some studies reporting lower
body weight with higher fat diets, others reporting lower body weight with lower fat diets, and still others
reporting equivalent weight loss regardless of fat percentage when total energy intake is reduced (49-54).

Despite longstanding dietary advice to limit total fat intake because of its potential role in the risk of
developing NCDs as well as overweight and obesity, fat intake remains high in many parts of the world (55),
exceeding values recommended by several expert meetings and consultations convened by World Health
Organization (WHO) including the 2002 Joint WHO/Food and Agriculture Organization of the United Nations
(FAO) Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases (56). Furthermore,
emerging evidence suggests a potential future trend of increasing fat intake in the near term (57).

Rationale

Following the work of the 1989 WHO Study Group on Diet, Nutrition and Prevention of Noncommunicable
Diseases (58), the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic
Diseases updated the guidance on total fat intake as part of the guidance on population nutrient intake
goals for the prevention of NCDs (56). In 2008, the Joint FAO/WHO Expert Consultation on Fats and Fatty
Acids in Human Nutrition (59) concluded that there was little evidence to suggest a link between total
fat intake and coronary heart disease or cancer. However, as a result of limited evidence and conflicting
interpretations of the results regarding an association between total fat intake and body weight, the Expert
Consultation was unable to reach a consensus conclusion; therefore, it maintained the recommended level
of total fat intake established by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the
Prevention of Chronic Diseases (56). The consultation noted that further research was needed, including a
systematic review of available evidence on the effects of total fat intake on body weight, to develop globally
applicable guidance on total fat intake.

Since that time, rates of overweight and obesity have continued to climb, and numerous studies and
analyses of fatintake have been published, particularly inrelation to a possible role in unhealthy weight gain.
Consequently, the debate has continued as to whether the available evidence supports recommendations
to lower or limit total fat intake. In addition, there has been a general transition to diets higher in fat, salt
and sugars in many of the same LMICs (19-22) where overweight and obesity have become a major public
health concern (15, 16). Evidence suggests that increased total fat intake (primarily through increased
consumption of animal fat and vegetable oils) may be a contributor to increasing rates of overweight and
obesity in LMICs (20, 24-27). Consequently, there has been great interest from Member States in addressing
unhealthy weight gain in their populations through a variety of evidence-informed policies and actions.
Therefore, it was considered important to review the existing evidence for total fat intake in the context
of body fatness in a systematic manner, and update WHO’s guidance on total fat intake through the WHO
guideline development process.

2 Total fat intake for the prevention of unhealthy weight gain in adults and children: WHO guideline



Scope

This guideline is part of the larger effort to update the population nutrient intake goals for the prevention of
NCDs established in by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention
of Chronic Diseases (56). The focus of this guideline is on total fat intake and its effects on body fatness. It
covers only the prevention of unhealthy weight gain and not the management of existing overweight or
obesity. The recommendation on level of total fat intake in this guideline (recommendation 1) is intended
for the general adult population. Owing to limited evidence, it was not possible to recommend a level of
total fat intake for children. Recommendation 2 is intended for children and adults as indicated in the
Remarks for recommendation 2. The guidance in this guideline replaces previous WHO guidance on total
fat intake, including that from the 1989 WHO Study Group on Diet, Nutrition and the Prevention of Chronic
Diseases (58) and the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of
Chronic Diseases (56).

Objective

The objective of this guideline is to provide guidance on the intake of total fat as it relates to measures of
body fatness. This is in recognition of the rapidly growing epidemic of obesity around the globe and its
role as a risk factor for various NCDs. An additional key consideration of this guideline regarding risk of
NCDs is to convey that the total amount of dietary fat (quantity) and the composition of dietary fat (quality)
are tightly linked in their effects on health and are thus both important for overall guidance on dietary fat
intake. Therefore, although quality of dietary fat is covered by other WHO guidance (56), it was considered
important to communicate guidance on both quantity and quality of dietary fat in this guideline.

Updating the WHO recommendations for total fat intake is an important element of WHO’s efforts in
implementing the NCD agenda and achieving the “triple billion” targets set by the 13th General Programme
of Work (2019-2023), including 1 billion more people enjoying better health and well-being. In addition, the
recommendations and other elements of this guideline will support:

» implementation of the political declarations of the United Nations (UN) high-level meetings on the
prevention and control of NCDs held in New York in 2011 and 2018, and the outcome document of the
high-level meeting of the UN General Assembly on NCDs (A/RES/68/300) held in New York in July 2014;

» implementation of the WHO Global Action Plan for the Prevention and Control of Noncommunicable
Diseases 2013-2030, which was adopted by the 66th World Health Assembly held in May 2013 (the
timeline was extended to 2030 at the 72nd World Health Assembly held in May 2019);

» implementation of the recommendations of the high-level Commission on Ending Childhood Obesity
established by the WHO Director-General in May 2014;

» Member States in implementing the commitments of the Rome Declaration on Nutrition and
recommended actions in the Framework for Action, including a set of policy options and strategies
to promote diversified, safe and healthy diets at all stages of life - these were adopted by the Second
International Conference on Nutrition (ICN2) in 2014 and endorsed by the 136th Session of the WHO
Executive Board heldin January 2015 and the 68th World Health Assembly held in May 2015, which called
on Member States to implement the commitments of the Rome Declaration across multiple sectors;

» achievement of the goals of the UN Decade of Action on Nutrition (2016-2025), declared by the UN
General Assembly in April 2016, which include increased action at the national, regional and global levels
to achieve the commitments of the Rome Declaration, through implementing policy options included in
the Framework for Action and evidence-informed programme actions; and

» the 2030 Agenda on Sustainable Development and achieving the Sustainable Development Goals,
particularly Goal 2 (Zero hunger) and Goal 3 (Good health and well-being).

Introduction 3



Target audience

This guideline is intended for a wide audience involved in the development, design and implementation of
policies and programmes in nutrition and public health. The end users for this guideline are thus:

>

>

policy-makers at the national, local and other levels;
managers and implementers of programmes relating to nutrition and NCD prevention;

nongovernmental and other organizations, including professional societies, involved in managing and
implementing programmes relating to nutrition and NCD prevention;

health professionals in all settings;
scientists and others involved in nutrition and NCD-related research;
educators teaching nutrition and prevention of NCDs at all levels; and

representatives of the food industry and related associations.
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How this guideline was developed

This guideline was developed in accordance with the WHO evidence-informed guideline development
process outlined in the WHO handbook for guideline development (60). Because of the complex nature of the
guideline topic and the evolving evidence base, the guideline was developed over several meetings of the
WHO Nutrition Guidance Expert Advisory Group (NUGAG) Subgroup on Diet and Health, beginningin 2016.1

Contributors to the development of this guideline

This guideline was developed by the WHO Department of Nutrition and Food Safety (formerly the
Department of Nutrition for Health and Development). Several groups contributed to the development of
this guideline, and additional feedback was received from interested stakeholders via public consultation,
as described below.

WHO steering group

The work was guided by an internal steering group, which included technical staff from WHO with varied
perspectives and an interest in the provision of scientific advice on healthy diets (Annex 1).

Guideline development group

The guideline development group - the NUGAG Subgroup on Diet and Health - was convened to support the
development of this guideline (Annex 2). This group included experts who had previously participated in
various WHO expert consultations or were members of WHO expert advisory panels, and others identified
through open calls for experts. In forming the group, the WHO Secretariat took into consideration the need
for expertise in multiple disciplinary areas, representation from all WHO regions and a balanced gender mix.
Effortswere madetoinclude subject matterexperts (e.g.in nutrition, epidemiology, paediatrics, physiology);
experts in systematic review, programme evaluation and Grading of Recommendations Assessment,
Development and Evaluation (GRADE) methodologies; and representatives of potential stakeholders (e.g.
programme managers, policy advisers, other health professionals involved in the healthcare process).
Professor Shiriki Kumanyika served as the chair at the meetings of the NUGAG Subgroup on Diet and Health.
The names, institutional affiliations and summary background information of the members of the NUGAG
Subgroup on Diet and Health are available on the WHO website,* along with information on each meeting
of the group.

External peer review group

External experts with diverse perspectives and backgrounds relevant to the topic of this guideline were
invited to review the draft guideline to identify any factual errors, and comment on the clarity of the
language, contextual issues and implications for implementation (Annex 3).

Systematic review teams

Systematic review teams with expertise in both systematic review methodologies and the subject matter
were identified.

! Fora complete list of meetings and information on members of the NUGAG Subgroup on Diet and Health, see
https://www.who.int/groups/nutrition-guidance-expert-advisory-group-(nugag)/diet-and-health.


https://www.who.int/groups/nutrition-guidance-expert-advisory-group-%28nugag%29/diet-and-health

» Ateam from Norwich Medical School in the United Kingdom of Great Britain and Northern Ireland and
University of Otago in New Zealand consisting of Lee Hooper, Asmaa Abdelhamid, Oluseyi Jimoh, Diane
Bunn, and Murray Skeaff completed a systematic review on total fat intake and body fatness in adults
(12, 13).

» Ateam from Stellenbosch University in South Africa consisting of Celeste Naude, Marianne Visser, Kim
Nguyen, Solange Durao, and Anel Schoonees completed a systematic review on total fat intake and
body fatness in children (14).

Teams consulted frequently with the WHO Secretariat to ensure that the reviews met the needs of the WHO
guideline development process.

Stakeholder feedback via public consultation

Two public consultations were held during the development of this guideline: one at the scoping phase
of the process in early 2010 (feedback was received from a total of 15 individuals and organizational
stakeholders) and one for the draft guideline in April 2021 (feedback was received from a total of 25
individuals and organizational stakeholders). Stakeholders and others with an interest in the guideline
were invited to provide feedback on overall clarity, any potentially missing information, setting-specific or
contextualissues, considerations and implications for adaptation and implementation of the guideline, and
additional gapsin the evidence to be addressed by future research. The consultation was open to everyone.
Declaration of interest forms were collected from all those submitting comments, which were assessed by
the WHO Secretariat, following the procedures for management of interests described in the next section.
Comments were summarized, and together with WHO responses to the summary comments, posted on the
WHO website.! Comments that helped to focus the scope of the guideline or improve clarity and usability of
the draft guideline were considered in finalizing the scope and the guideline document.

Management of conflicts of interest

Financial and intellectual interests of the members of the NUGAG Subgroup on Diet and Health, those
serving as external peer reviewers, and individuals who prepared systematic reviews or contributed other
analyses were reviewed by members of the WHO Secretariat, in consultation with the WHO Department
of Compliance and Risk Management and Ethics, where necessary. Declared interests of members of the
NUGAG Subgroup on Diet and Health and of the systematic review teams were reviewed before their original
engagement in the guideline development process and before every meeting. In addition, each member of
the NUGAG Subgroup on Diet and Health (and members of the systematic review teams, if present) verbally
declared their interests, if required, at the start of each meeting of the group. Declared interests of external
reviewers were assessed before they were invited to review the draft guideline. In addition to reviewing
interests declared by the individuals themselves, an internet search was conducted for each contributor to
independently assess financial and intellectual interests for the 4 years before their engagement in the the
development of the guideline, which was repeated as necessary. The overall procedures for management of
interests outlined in the WHO handbook for guideline development (60) were followed.

Interests declared by members of the NUGAG Subgroup on Diet and Health, external reviewers and
members of the systematic review teams, and the process for managing any identified conflicts of interest
are summarized in Annex 4.

Guideline development process
Scoping of the guideline

The scientific literature was reviewed to identify important populations, outcomes and other topics
relevant to the health effects of total fat intake. Existing systematic reviews on the topic were identified.
The information gathered was compiled and used to generate the key questions and outcomes that would
guide the selection of existing systematic reviews or the undertaking of new systematic reviews.

! https://www.who.int/groups/nutrition-guidance-expert-advisory-group-(nugag)/diet-and-health
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Defining key questions and prioritizing outcomes

Based on the outcomes of the 2008 Joint FAO/WHO Expert Consultation on Fats and Fatty Acids in Human
Nutrition (59), requests from Member States to examine the evidence for the effects of total fatintake on body
weight, and reviews of the scientific literature, WHO developed an initial set of questions to be addressed
in the guideline and one outcome of interest on unhealthy weight gain! (as assessed by various measures
of body fatness including body weight, BMI, waist circumference, skinfold thickness and percentage body
fat). The questions were based primarily on the needs of Member States and international partners for
policy and programme guidance. The population, intervention, comparison and outcome (PICO) format
was used in generating the questions (Annex 5). The PICO questions were first discussed and reviewed by
the WHO Secretariat and the NUGAG Subgroup on Diet and Health, and were then made available for public
comment.

The key questions that guided the systematic reviews undertaken are as follows.
» What is the effect of reduced intake of total fat on measures of body fatness in adults?

» Whatis the effect of reduced intake of total fat on measures of body fatness in children?

Evidence gathering and review

Two systematic reviews of randomized controlled trials (RCTs) and prospective cohort studies were
commissioned to assess the effects of modifying intake of total dietary fat on unhealthy weight gain, as
assessed by measures of body fatness in adults and children.

» A systematic review of RCTs and prospective cohort studies conducted in adults last updated in 2020
(13). This update was limited to RCTs, because the data for prospective cohort studies obtained in the
original review (12) were too varied to synthesize and therefore did not provide useful information
beyond that obtained from the RCTs.

» Asystematic review of RCTs and prospective cohort studies conducted in children and published in 2018
(14). A subsequent scan of the literature covering the date the literature was searched for the original
review through May 2021 was conducted and nothing was identified that would significantly change the
results or conclusions of the original review. Therefore, this systematic review was not formally updated.

Assessment of certainty in the evidence

GRADE? methodology was used to assess the certainty in the evidence (i.e. confidence in) identified in the
systematic reviews. GRADE assessments assigned by the systematic review teams were discussed by the
NUGAG Subgroup on Diet and Health and the systematic review teams, and refined as necessary under the
guidance of a methodologist with extensive expertise in GRADE methodology. When assessing the overall
certainty in the evidence for body fatness or undesirable effects, which consisted of several component
outcomes, the certainty for each component outcome was assessed individually. Where all component
outcomes showed the same direction of effect, the overall certainty in the main outcome was taken to be
the highest certainty of the individual component outcome(s) which alone would be sufficient to base a
recommendation on. GRADE assessments are summarized in Annex 6.

! Unhealthy weight gain was selected as the priority outcome for the development of this guideline owing to conclusions drawn
and recommendations made by the 2008 Joint FAO/WHO Expert Consultation on Fats and Fatty Acids in Human Nutrition
(“Expert Consultation”) (59). The Expert Consultation concluded that from the available evidence reviewed at the time of
the consultation there was little evidence to suggest a link between total fat intake and coronary heart disease or cancer.
However, as a result of limited evidence and conflicting interpretation of the results regarding an association between total
fatintake and body fatness, the Expert Consultation was unable to reach a consensus conclusion and therefore maintained
the recommended level of total fat intake established by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and
the Prevention of Chronic Diseases (56). It was also noted that further research was needed, including a systematic review
of available evidence on the effects of total fat intake on body fatness, to develop globally applicable guidance on total fat
intake. Therefore, in developing the WHO guideline on total fat intake, including the undertaking of a new systematic review,
the NUGAG Subgroup on Diet and Health focused on unhealthy weight gain (as an indication of unhealthy increase in body
fatness) as the priority outcome.

2 See http://www.gradeworkinggroup.org/
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Formulation of the recommendations

In formulating the recommendations and determining their strength, the NUGAG Subgroup on Diet and
Health assessed the evidence in the context of the certainty in the evidence, desirable and undesirable
effects of the intervention, priority of the problem that the intervention would address, values and
preferences related to the effects of the intervention in different settings, the cost of the options available
to public health officials and programme managers in different settings, the feasibility and acceptability of
implementing the intervention in different settings, and the potential impact on equity and human rights
(Annex 7).

Supported by a dose-response relationship observed between total fat intake and body weight, the NUGAG
Subgroup on Diet and Health concluded that an individual target would be easier to implement than a
population goal, particularly in terms of updating food-based dietary guidelines, education and awareness
campaigns and other interventions aimed at eliciting desired behavioural change at the individual level.
Therefore, the recommended level of total fat intake is a target for individuals to achieve rather than a
population goal. Based on the evidence and additional factors, the NUGAG Subgroup on Diet and Health
developed the recommendations and associated remarks by consensus.
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Summary of evidence

Two systematic reviews of RCTs and prospective cohort studies were conducted to assess the effects of
modifying intake of total dietary fat on unhealthy weight gain as assessed by relevant health outcomes in
adults (12, 13) and children (14).

Adults
RCTs

A systematic review of RCTs assessing the effects of reducing intake of total fat on body fatness in adults
was conducted (12, 13). Because the focus of this guideline is on prevention of unhealthy weight gain, and
not on the management of existing overweight or obesity, trials were excluded from the systematic review
if the aim was intentional weight loss of participants in the intervention arm, or if participants were selected
for higher body weight, BMI or body weight classification (as most appeared to have weight loss goals, even
when this was not explicitly stated).! Trials with participants of mixed body weights (including those with
overweight and obesity) that met the other inclusion criteria were included. Only trials in which the dietary
intervention lasted at least 6 months were included in the review (trial duration ranged from 6 months to
more than 8 years).

The systematic review included 37 RCTs with over 57 000 participants. Of these, 24 were conducted in North
America, 10 in Europe, two in Australia and New Zealand, and one in China. In four trials the participants
were all men, in 16 all women, and in 17 both sexes (one of which reported outcomes separately by sex).
Mean ages and states of health (i.e. low, moderate or high risk of CVDs or breast cancer) varied. In the
included trials, intervention arms consisted of participants who reduced total fat intake as a percentage of
total energy intake (“reduced fat arms”) as a result of interventions including the receipt of dietary advice
or provision of food (i.e. either supplementation with fats, oils or modified or low-fat foods, or a complete
diet), and control arms consisted of participants who retained their usual fat intake (i.e. did not receive a
reduced fat intervention). Total fat intake at baseline was 29-43% of total energy intake. Achieved intakes
of total dietary fat were 14-35% of total energy intake across intervention and control arms of the trials.

Body weight

Meta-analysis of RCTs found that reducing total fat intake resulted in a lower body weight in reduced fat
arms compared with control arms? (mean difference [MD] -1.42 kg; 95% confidence interval [CI]: -1.73 to
-1.10; 26 trials/33 comparisons with 53 875 participants). The effect on body weight was consistent across
the trials, with a lower body weight in reduced fat arms reported in 30 of the 33 comparisons included in the

-

Such trials were potentially confounded by the implicit objective of reducing energy intake to produce weight loss and might
therefore lead to an overemphasis on trials carried out exclusively in highly selected overweight and obese populations,
which may have limited applicability in non-overweight populations, including those in some LMICs. The decision to exclude
studies with intentional weight loss goals was carefully considered because it was realized that doing so would exclude
many studies assessing the effect of reducing total fat intake on body weight. However, it was determined that the inclusion
of studies with intentional weight loss would not only skew the analysis to highly selected overweight and obese individuals
but would also likely introduce bias that would decrease confidence in the results. This is because weight loss studies
conducted in free-living individuals are frequently confounded by numerous, complex behavioural factors, including
variability in motivation to adhere to a particular diet over time - which can be influenced by popular perception of its
efficacy - as well as guilt if participants are unsuccessful in adhering to a particular diet, both of which could affect reporting
of dietary intake. Results of weight loss studies in some cases could therefore reflect popularity of a particular diet more so
than the body weight-altering effects of the macronutrients contained therein (61).

The differences in measures of body fatness reported at the conclusion of the individual trials varied in terms of how the
difference was achieved. In some trials, the relative reduction in body weight was due to a smaller increase in body weight
over time in the reduced fat arms than in the control arms, and in others, body weight was reduced in the intervention arms
but decreased by less, stayed the same or increased in the control arms.
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meta-analysis. In addition, nine trials, for which an estimable effect size could not be extracted due to lack
of variance data or large baseline differences (and therefore did not contribute to the pooled effect), were
consistent with lower body weights in the reduced fat arms compared with the control arms.

The effect of reducing total fat intake on body weight remained statistically significant in sensitivity
analyses, including the exclusion of trials that:

» reported systematic differences in care; that is, greater time or resources were provided to the reduced
fat arm than to the control arm (MD -0.89 kg; 95% CI: -1.17 to -0.60);

» included additional dietary interventions to that of reducing total dietary fat intake! (MD -1.63 kg; 95%
Cl: -2.07 to -1.19); or

» had potential compliance problems (MD -1.56 kg; 95% Cl: -1.88 to -1.23).
The effect body weight also remained statistically significant in sensitivity analyses when:
» the largest trial (62) was excluded (MD -1.51 kg; 95% CI: -1.86 to -1.15);

» included trials were limited to those with the lowest summary risk of bias? (MD -0.67 kg; 95% Cl: -0.82
to -0.52); or

» the data were analysed with a fixed-effects model rather than a random-effects model (MD -0.94 kg;
95% Cl: -1.05 to -0.82).

Results of meta-regression analysis suggested that the magnitude of the difference in body weight was
positively correlated with the magnitude of reduction in total fat intake, with greater reduction in total fat
intake associated with greater differencesin body weight (i.e. a dose-response relationship). The regression
model indicates that for each 1% reduction in total fat intake, there is a decrease in body weight of 0.20 kg
(95% CI: -0.34 to -0.06; P = 0.007), which suggests that any level of reduction in total fat intake is likely to
result in some reduction in unhealthy weight gain. Results of prespecified subgroup analyses were further
suggestive of a dose-response relationship between the magnitude of reduction in total fat intake and the
magnitude of the difference in body weight, with the difference in body weight observed for differences in
total fat intakes between reduced fat and control arms of:

> 5% to less than 10% of total energy intake (MD -1.76 kg; 95% Cl: -2.25 to -1.28);
> 10% to less than 15% of total energy intake (MD -1.23 kg; 95% CI: -1.72 to -0.74); and
» 15% of total energy intake or more (MD -3.91 kg; 95% Cl: -7.61 to -0.22);

being greater than the difference in body weight observed for a difference of less than 5% of total energy
intake between reduced fat and control arms, which was not statistically significant (MD -0.15 kg; 95% Cl:
-0.77 to 0.47) (test for subgroup differences P = 0.0005). Results of subgroup analyses further suggested
greater difference in body weight in those achieving a total fat intake of 30% of total energy or less (MD
-1.55 kg; 95% Cl: -1.93 to -1.18), compared with those who did not achieve that target (i.e. achieved a
total fat intake of more than 30% of total energy) (MD -0.90 kg; 95% CI: -1.32 to -0.47) (test for subgroup
differences P=0.02).

Results of subgroup analyses also indicated greater differences in body weight with greater reductions in
total energy intake in the reduced fat arms of the trials, suggesting that the effect of lowering total fat
intake on body weight might be mediated in part by a reduction in total energy intake - noting however,
that dietary intake data from many studies included in the review are not robust and therefore reported
energy intakes may not be precise. The difference in body weight between reduced fat and control arms
was greater when energy intake was reduced in the reduced fat arm by:

» 1-100 kcal per day (MD -1.04 kg; 95% CI: -1.68 to -0.41);
» 101-200 kcal per day (MD -0.74 kg; 95% Cl: -1.38 to -0.10); or
» more than 200 kcal per day (MD -2.22 kg; 95% Cl: -2.83 to -1.61);

! As an example, trials in which the intervention arm was advised to reduce total dietary fat intake and also encouraged to
consume fruits and vegetables, compared with just being encouraged to consume fruits and vegetables in the control arm.

2 Trials with low risk of selection bias (low risk from random sequence generation and allocation concealment) and low risk of
detection bias.
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compared with the differencein body weight between reduced fat and control arms when total energy intake
did not differ or was greater in the reduced fat arm (MD -0.59 kg; 95% ClI: -0.85 to -0.32) (test for subgroup
differences P < 0.0001). Where energy intake was not reported or was unclear, the MD in body weight was
-2.07 kg (95% Cl: -3.33 t0 -0.80). The small, but statistically significant difference in body weight in reduced
fat arms that did not reduce total energy intake relative to the control arms suggests that although energy
intake may be an important pathway by which reduced total fat intake leads to less unhealthy weight gain,
other unidentified mechanisms may also be involved.

Results from the meta-regression found that the following were also significantly associated with the
magnitude of the difference in body weight in the reduced fat arms:

» total fat intake at baseline (suggesting that a reduction in fat intake was more effective at reducing
unhealthy weight gain in those with a lower baseline fat intake); and

» baseline BMI (suggesting that a reduction in fat intake was more effective at reducing unhealthy weight
gain in those with a higher BMI at baseline).

Results from subgroup analysis further supported these observations in that, generally speaking, a greater
difference in body weight was observed with lower baseline intakes and higher baseline BMI, although no
clear, cumulative progression in body weight difference was observed for either, and significantly lower
body weights were observedinreduced fat arms for all baseline intake and BMI subgroups (test for subgroup
differences for baseline total fat intake P < 0.00001, and baseline BMI P=0.06).

Subgroup analyses also indicated significant effects on body weight in subgroups varying by:

» duration, suggesting that greatest effects on body weight may occur 12 to 24 months from first reducing
fat intake, but without any clear indication of a dose-response relationship (i.e. greater differences in
body weight with longer duration, or vice versa) and with lower body weight in all subgroups (test for
subgroup differences P=0.04);

» intervention type, with the greatest difference in body weight resulting from dietary advice, less from
advice plus supplementary foods, and least when all foods were provided, noting that the number
of studies in the dietary advice group was much greater than the other subgroups (test for subgroup
differences P=0.0002);

» baseline health status, with people recruited for having a long-term condition or risk factors for such a
condition appearing to experience less unhealthy weight gain than those who were healthy at baseline
(test for subgroup differences P=10.03); and

> target fat intake in reduced fat arm, with lower body weight in all subgroups (except for two studies
in which the target for fat reduction could not clearly be identified), but without any clear indication
of a dose-response relationship (i.e. greater difference in body weight with larger target of fat intake
reduction, or vice versa) (test for subgroup differences P=0.007).

Results of subgroup analyses by sex or decade of publication were not significant, suggesting that the effect
of reducing fat intake did not differ between males and females or at different points in time when average
diets may have been different.

Other measures of body fatness

Fewer studies reported BMI than body weight, but the effect of a lower proportion of energy from fat on BMI
appeared to be consistent with that observed for body weight (MD -0.47 kg/m?; 95% Cl: -0.64 to -0.30; 14
trials/17 comparisons with 46 539 participants). The effect on BMI was consistent across the trials, with a
difference in BMI reported in 15 of the 17 comparisons, including one trial that could not be included in the
meta-analysis due to a lack of data on variance (63).

Few studies also reported on waist circumference and percentage of body fat. Meta-analysis found that
waist circumference in those on reduced fat diets was significantly lower than in those on usual fat diets (MD
-0.47 cm; 95% Cl: -0.73 to -0.22; 3 trials with 16 620 participants) as was percentage of body fat, which was
only marginally significant (MD -0.28% body fat; 95%: Cl: -0.57 to 0.00; 2 trials with 2350 participants). One
trial that did not provide variance data and therefore could not be included in the meta-analyses reported
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less of a decrease in waist circumference (-0.4 cmin the reduced fat arm and -1.1 cm in the control arm) and
percentage of body fat (-0.4% in the reduced fat arm and -0.6% in the control arm) in the reduced fat arm
compared with the control arm (63).

Potential undesirable effects

There was no suggestion of undesirable effects associated with reduced fat intake that might mitigate any
benefits on body fatness, including undesirable changesin blood lipids or blood pressure or negative effects
on quality of life. Compared with usual fat intake, reduced total fat intake resulted in small reductions in:

» total cholesterol (MD -0.23 mmol/L; 95% CI: -0.32 to -0.14; 22 trials/27 comparisons with 9812
participants);

» LDL cholesterol (MD -0.13 mmol/L; 95% CI: -0.21 to -0.05; 18 trials/21 comparisons with 8072
participants);

» systolic blood pressure (-0.75 mmHg; 95% Cl: -1.42 to -0.07; 10 trials/13 comparisons with 6013
participants); and

» diastolic blood pressure (-0.52 mmHg; 95% CI: -0.95 to -0.09; 10 trials/13 comparisons with 6013
participants).

There was little to no effect on:

» high density lipoprotein (HDL) cholesterol (MD -0.02 mmol/L; 95% Cl: -0.03 to 0.00; 20 trials/24
comparisons with 8268 participants);

» triglycerides (MD 0.01 mmol/L; 95% Cl: -0.05 to 0.07; 18 trials/21 comparisons with 8607 participants);
or

» total cholesterol/HDL cholesterol ratio (MD -0.05; 95% CI: -0.14 to 0.04; 5 trials/8 comparisons with 3639
participants).

Global or overall quality of life was assessed in one study, the Women’s Health Initiative (64), in which the
focus was on total fat reduction with little attention to the quality or type of fat being consumed. The study
suggested very small improvements in those in the reduced fat arm compared with the control arm as
assessed on a scale of 0 to 10, with 0 being worst and 10 best (MD 0.04, 95% Cl: 0.01 to 0.07; 1 trial with
40 130 participants).

The overall certainty in the available evidence for an effect of reducing total fat intake on outcomes in adults
was assessed as high,* except for percentage body fat and quality of life, which were assessed as moderate
and low, respectively.

Cohort studies

Fourteen adult cohorts were identified that reported on baseline total fat intake and reported on a measure
of body fatness (i.e. body weight, BMI or waist circumference) at least 1 year later, representing 39 separate
analyses. Cohorts were recruited in North America, Europe and Australia and follow-up ranged from 1 year
to over 16 years, with a median of 5 years. Given the differences in methodology and data reporting across
the studies, meta-analysis could not be reliably conducted. Of the 39 reported analyses of the association
between total fat intake and measures of body fatness in adults, 12 suggested a positive association, three
suggested a negative association and one was unclear. The remaining 23 analyses did not show statistically
significant associations.

Because several of the trials were of sufficiently long duration for the NUGAG Subgroup on Diet and
Health to be comfortable with the results reflecting a longer-term effect on weight loss, the evidence from

! Based on the grades of evidence set by the GRADE Working Group: high certainty, we are very confident that the true effect
lies close to that of the estimate of the effect; moderate certainty, we are moderately confident in the effect estimate: the
true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; low
certainty, our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of
the effect; very low certainty, we have very little confidence in the effect estimate: the true effect is likely to be substantially
different from the estimate of the effect (60).
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cohort studies was mixed and not amenable to meta-analyses but was generally not inconsistent with the
evidence obtained from the analyses of RCTs, and the RCT evidence was of much higher quality than that of
the cohort studies, lesser emphasis was placed on these results when formulating recommendations and
consequently the results from this review are not reported in the GRADE evidence profiles.

Children
RCTs

A systematic review of RCTs assessing the effects of reducing intake of total fat on measures of body
weight and fatness in children identified three RCTs with 1054 participants from high-income countries
(14). However, because the RCTs reported different outcomes at different follow-up points, the studies were
considered unsuitable for meta-analysis.

Interventions included family-based and school-based dietary advice and counselling. As the focus of
this guideline is on prevention of unhealthy weight gain, and not on the management of overweight and
obesity, trials in which the interventions were designed to result in intentional weight loss of participants,
as well as trials where participants were chosen for raised body weight, BMI or body weight classification
(as most appeared to have weight loss goals, even when this was not explicitly stated), were excluded. Only
trials in which the dietary intervention lasted at least 6 months were included in the review (trial duration
was 1-7 years). All three RCTs compared children with lower total fat intake (30% or less of their total daily
energy) to children with usual or modified fat intake (more than 30% of their total daily energy). One trial
was conducted in Greece and two in the United States of America. Overall, one RCT found that reduced
intake of total fat resulted in decreased BMI over 1 year of follow-up, while a second found no effect on BMI
with up to 7 years of follow-up. One RCT found no difference in body weight with reduced fat intake with
up to 7 years of follow-up and another found no difference in weight-for-age z-scores at 1 year of follow-up.

Measures of body fatness

The VYRONAS trial randomized 218 students aged 12-13 years at baseline and with no known CVD risk
factors to a 12-week school-based health and nutrition interventional programme or usual care, with a
1-year follow-up period (65). Total fat intake in the intervention arm decreased significantly (P <0.001) while
in the control arm it did not. At 1 year of follow-up, mean BMI (adjusting for age and sex) in the intervention
arm was 1.5 kg/m? lower than the control arm (95% Cl: -2.45 to -0.55; 191 participants).

The Dietary Intervention Study in Children (DISC) randomized 663 boys and girls aged 7-11 years at
baseline with elevated serum LDL cholesterol levels to a nutrition counselling programme or usual care
with a focus on specifically reducing saturated fatty acid intake, with up to 7 years of follow-up (66). At
3 years of follow-up, total fat intake in the intervention arm was significantly lower than in the control arm
(P<0.01). No significant difference was reported for body weight at 1 year of follow-up (MD -0.50 kg; 95% Cl:
-1.78 to 0.78; 620 participants) or 3 years of follow-up (MD -0.60 kg; 95% Cl: -2.39 to 1.19; 612 participants),
or for BMI at 1 year of follow-up (MD -0.30 kg/m?; 95% Cl: -0.75 to 0.15; 620 participants), 3 years of follow-up
(MD 0.0 kg/m?;95% CI: -0.63 to 0.63; 541 participants), or at the last visit (approximately 7 years of follow-up)
(MD -0.10 kg/m?; 95% Cl: -0.75 to 0.55; 576 participants).

The Children’s Health Project randomized 271 boys and girls aged 4-11 years with elevated serum LDL
cholesterol levels to a nutrition counselling programme or usual care with 1 year of follow-up (67). No
significant difference between intervention and control arms was observed for weight-for-age z-scores at
1 year of follow-up (MD -0.18; 95% Cl: -0.51 to 0.15; 151 participants).

The overall certainty in the available evidence for an effect of reducing total fat intake on BMI and body
weight in children was assessed as low, and for weight-for-age z-score it was assessed as very low.

Potential undesirable effects

The evidence did not suggest any undesirable effects of reducing total fat intake with respect to blood
lipids, rather it suggested a small benefit or no effect. Compared with usual fat intake, reduced total fat
intake resulted in small reductions in total cholesterol (MD -0.15 mmol/L; 95% Cl: -0.24 to -0.06; 618
participants; moderate certainty) at 1 year of follow-up, and LDL cholesterol at 1 year of follow-up (MD
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-0.12 mmol/L; 95% Cl: -0.20 to -0.04; 618 participants; moderate certainty) and 3 years of follow-up (MD
-0.09 mmol/L; 95% Cl: -0.17 to -0.01; 623 participants; moderate certainty). No effects were observed for
total or LDL cholesterol at later timepoints, or for HDL cholesterol or triglycerides at any timepoint (low to
moderate certainty). There was a small decrease in height for age z-score (MD -0.09 mmol/L; 95% CI: -0.17
to -0.01; 623 participants; moderate certainty) assessed at 1 year of follow-up, but no effects on height at
any timepoint assessed (low certainty).

Cohort studies

Twenty-one cohorts thatrecruited children and young people were identified that reported on baseline total
dietary fat intake and reported on a measure of body fatness (i.e. body weight, BMI or waist circumference)
from one to 17 years later. Cohorts at baseline consisted of children aged 2-19 years, recruited in Australia,
Europe, North America and the Republic of Korea. Given the differences in methodology and data reporting
across the studies, meta-analysis could not be reliably conducted. Over half of the cohort analyses that
reported on primary outcomes suggested that as total fat intake increases, measures of body fatness may
also increase.

Given the inability to pool the effects of the identified cohort studies via meta-analysis, the evidence from
cohort studies was not assessed for quality using GRADE methodology.
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Evidence to recommendations

In translating the evidence into recommendations, the NUGAG Subgroup on Diet and Health assessed the
evidenceinthecontextofthecertaintyintheevidence,desirableand undesirable effects of theinterventions,
the priority of the problem that the interventions would address, values and preferences related to the
effects of the interventions in different settings, the feasibility and acceptability of implementing the
interventions in different settings, the potential impact on equity and human rights, and the cost of the
options available to public health officials and programme managers in different settings.

Because the recommended “interventions” in this guideline are in fact dietary goals, they can be translated
into policies and actions in a number of ways, including behaviour change interventions, fiscal policies,
regulation of marketing, labelling schemes and reformulation of manufactured products, among others.
Because each of these interventions has its own substantial evidence base (which was not reviewed by the
NUGAG Subgroup on Diet and Health) and requires individual consideration of the additional evidence to
recommendation factors, a detailed discussion of these factors for each of the possible interventions is
beyond the scope of this guideline. However, forthcoming WHO guidelines will provide specific guidance
on nutrition labelling policies, policies on marketing of food and non-alcoholic beverages to children, fiscal
and pricing policies, and school food and nutrition policies, which will enable policy-makers to translate
dietary goals into evidence-informed policies.! Therefore, in assessing the factors relevant to translating
the evidence into recommendations for this guideline, the NUGAG Subgroup on Diet and Health primarily
considered each recommendation in the context of achieving the recommended dietary goals.

Evidence for this process was gathered via comprehensive searches of relevant scientific databases and
identification of high-quality studies, including recent systematic reviews, where available. An evidence to
recommendation table can be found in Annex 7.2

Overall certainty in the evidence

The certainty in the effects for body weight, BMI and waist circumference was assessed as high, and for
percentage of body fat as moderate. Because beneficial effects were observed for all outcomes, the overall
certainty was assessed as high. There was high certainty in the evidence for all outcomes related to potential
undesirable effects, except for quality of life, which was as assessed as low. Because no undesirable effects
were observed, the overall certainty was as assessed as high.

Balance of desirable and undesirable effects

Although the effects observed for body measures of body fatness were small to modest in magnitude,
they were highly significant and resistant to sensitivity analyses. No undesirable effects were observed as
measured by blood lipids, blood pressure and quality of life; in fact, small improvements were observed
for total cholesterol, LDL cholesterol and blood pressure. The effect observed for body fatness is expected
to make a positive impact on unhealthy weight gain, particularly when paired with other healthy diet
and lifestyle interventions. Therefore, as reviewed directly in this body of evidence, the desirable effects
strongly outweighed the non-existent undesirable effects. However, the NUGAG Subgroup on Diet and
Health acknowledged that some individuals who reduce their fat intake might replace some of the energy

! https://www.who.int/groups/nutrition-guidance-expert-advisory-group-(nugag)/policy-actions

2 Evidence to recommendation information is summarized in this section only for recommendation 1. Evidence to
recommendation information for recommendation 2 can be found in the WHO guideline Saturated fatty acid and trans-fatty
acid intake for adults and children (68).
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from dietary fat with energy from foods that are undesirable from a dietary quality perspective, such as free
sugars (69), reducing the net benefit.

Conversely, because some foods containing significant amounts of fat are also high in sugars or sodium
or are otherwise consumed alongside other unhealthy foods, the undesirable effects of not following the
recommendation for total fat intake may be compounded by undesirable effects (not necessarily limited to
unhealthy weight gain) resulting from the accompanying higher intakes of sugars, sodium and unhealthy
foods in general. Unhealthy eating patterns have been documented in many settings and pose a significant
and growing public health problem, particularly in many LMICs (70). It was also noted that reducing total fat
intake might lead to undesirable effects in those who are undernourished. Therefore, special consideration
must be given to undernourished individuals and in some such cases the recommendations may not
be appropriate. However, in the general population it was felt that the balance between desirable and
undesirable effects favours the intervention.

Priority of the problem and values and preferences

These recommendations address overweight and obesity by way of unhealthy weight gain. Overweight and
obesity are highly prevalent and increasing globally, particularly in LMICs (15-17); therefore, interventions
to prevent unhealthy weight gain are valuable in all contexts and preventing unhealthy weight gain is a high
priority for many countries. Despite the rising global prevalence of overweight and obesity, the priority
placed on this problem by national authorities may vary depending on the real or perceived magnitude
of the problem within each country. However, in the context of the COVID-19 pandemic, the importance
of prevention of overweight and obesity has been highlighted because there is increasing recognition of
obesity as animportant, independent prognostic factor and COVID-19 patients with obesity are at increased
risk for adverse outcomes (71).

The recommendations in this guideline place a high value on reducing unhealthy weight gain because it
may contribute to reducing the prevalence of overweight and obesity, which will not only increase the risk
of various NCDs, but also the severity of COVID-19. While individuals almost universally value the prevention
of premature mortality, those that may be affected by the recommendation may value the benefit of
reducing risk of obesity and associated disease differently based on personal preferences, beliefs and
customs. For example, because CVDs are a high profile public health topic, including in many LMICs where
they represent a growing threat (72), it is expected that most individuals would value efforts to reduce risk;
however, in real-world settings, perception of the risk varies considerably (73-77) and may require outreach
and communication efforts to improve understanding. Similarly, although many people in LMICs are
increasingly aware of the negative health effects associated with being overweight or obese, some cultures
still consider overweight to be a desirable or positive attribute (78-80). Others believe body weight to be
hereditary and therefore not amenable to management via lifestyle changes (77, 81). And many, regardless
of personal beliefs, incorrectly perceive their own body weight in the context of overweight and obesity
(i.e. they believe they are at a healthy body weight when in fact they are overweight or obese according to
accepted standards for assessing body weight outcomes) (77, 81, 82).

Feasibility

In settings where efforts to reduce total fat intake are planned or are already underway, feasibility should
be much higher than in settings where plans are not yet in place. Regardless, feasibility will be influenced
by the existing, relevant infrastructure (for different interventions) and resources available. In terms of
implementing interventions to affect the desired change in total fat intake (e.g. behaviour change and
education campaigns, fiscal policies, marketing and labelling policies, and reformulation), feasibility will
vary widely and detailed discussions of feasibility for each are beyond the scope of this guideline.

Relevant to all interventions, widespread use and availability of certain food items high in fat may pose
challenges in decreasing consumption where necessary to meet the recommended intake. Regardless
of which interventions are employed to realize the recommended fat intake, some amount of behaviour
change at the individual level will be required. This may be challenging in some settings, particularly those
in which popular opinion has currently been shaped to view high fat intake as healthy, particularly with
respect to losing weight or maintaining a healthy body weight (83).
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Acceptability

The recommendations in this guideline are in line with many existing national dietary guidelines and
policies, however, acceptability may vary across different countries and cultural contexts.

Acceptability may be influenced by:

» how the recommendations are translated into policies and actions (e.g. nutrition labelling policies,
marketing policies, fiscal policies, reformulation, etc.) because some may be more acceptable than
others;

» level of awareness of the health problem that overweight and obesity pose (e.g. it may be less acceptable
in settings where awareness is low);

» potential impact on national economies; and
» compatibility with existing policies.

At an individual level, for those who acknowledge the evidence linking total fat intake to unhealthy weight
gain and value reducing the risk of unhealthy weight gain, acceptability should be high because overweight
and obesity are asignificant, recognized global health problem. As noted with respect to feasibility, however,
there are many for whom the recommendation will not be acceptable based on the popular perception that
high fat diets are healthy, particularly with respect to losing weight or maintaining a healthy body weight
(83).

Equity and human rights

The recommendations in this guideline have the potential to reduce health inequity by improving the
health of those of lower socioeconomic status because they are generally disproportionately affected by
overweight and obesity. However, the effect on equity and human rights will probably be affected by how
the recommendations are translated into policies and actions (e.g. fiscal policies and reformulation). The
impact of some previously mentioned interventions on the pricing of manufactured foods would require
careful consideration, because any increase in costs borne by manufacturers might be passed on to the
consumer, which would be likely to disproportionately affect those of lower socioeconomic status.

In addition, a reduction in total fat intake may have differentimpacts on diets depending on what the nature
of the dietary fat is in average diets in different settings. For example, in some settings, dietary fat may
consist largely of unsaturated fatty acids and a reduction in total fat intake may have an impact on body
weight but not CVDs. In settings where dietary fat consists largely of saturated fatty acids or trans-fatty
acids, a reduction in total fat intake may have an impact on both body weight and CVDs. Because saturated
fatty acids and trans-fatty acids may make up a larger percentage of total fat intake in some LMICs (84), in
those settings reducing total fat intake might result in health benefits both in terms of body weight and
cardiovascular health.

Resource implications

Costs of translating the recommendations into polices and actions will vary widely, depending on which
approaches are taken, but will probably be associated with long-term savings in costs of health care.
The extent of these savings and resource use depends on the strategies chosen for implementation and
the timescale for evaluation. Implementation of the recommendations will probably require consumer
education and public health communications, some or all of which can be incorporated into existing public
health nutrition education campaigns and other existing nutrition programmes at the global, regional,
national and subnational levels.
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Recommendations and
supporting information

These recommendations should be considered in the context of other WHO guidelines on healthy diets,
including those on saturated fatty acids and trans-fatty acids (68), polyunsaturated fatty acids (56), * sugars
(81), carbohydrates (86), non-sugar sweeteners (87), sodium (88) and potassium (89). An explanation of the
strength of WHO recommendations can be found in Box 1.

WHO recommendations

1. Toreduce the risk of unhealthy weight gain, WHO suggests that adults limit total fat intake to 30%
of total energy intake or less (conditional recommendation).

2. Fatconsumed should be primarily unsaturated fatty acids, with no more than 10% of total energy
intake coming from saturated fatty acids and no more than 1% of total energy intake coming from
trans-fatty acids (strong recommendation).

Rationale for recommendation 1

» Thisrecommendation is based on evidence of high certainty from a systematic review of RCTs of dietary
fat reduction in adults in which weight loss was not an explicit goal (13). All measures of body fatness
assessed in the review (i.e. body weight, BMI, waist circumference and percentage body fat) were
lower in adult participants randomized to a lower fat intake versus usual or moderate intake?, with the
most commonly reported measure being body weight. The evidence further suggests that the greater
the difference in fat intake between those reducing fat intake and those not doing so, the greater the
difference in body weight (i.e. a dose-response relationship), regardless of the final level of total fat
intake achieved. Overall, the evidence suggests that a lower fat intake has the potential to help reduce
the risk of unhealthy weight gain.®

» The threshold of 30% was selected because most of the trials included in the analyses reported total
fatintakes of 30% or more at baseline (range: 29-43% of total energy intake) and most studies achieved
intakes of 30% or less in the intervention arms (range: 14-35% of total energy intake). When compared
directly via subgroup analysis, there was a greater difference in body weight in trials where total fat
intake was reduced to a final level of less than 30% of total energy intake in the intervention arms thanin
trials where total fat intake was reduced to a final level that was 30% of total energy intake or more in the
intervention arms. In addition, the observed dose-response relationship indicates a cumulative effect
of lower fat intake across the range of baseline intakes, with a greater reduction in fat intake resulting
in a greater difference in body weight. Therefore, although an effect on body weight is anticipated with
reducing total fat intake regardless of the level of total fat intake achieved, the greatest effect may be
achieved with a reduction to 30% of total energy intake or less.

! WHO guidance on polyunsaturated fatty acids is currently being updated.

2 The differences in measures of body fatness reported at the end of the individual trials reflect lower body fatness in the
lower fat intervention arms compared with the usual or moderate fat intake groups. In some trials, this was due to a smaller
increase in body weight over time in the lower fat intervention arms than in the control arms, and in others, body weight
decreased in the intervention arms but decreased by less, stayed the same or increased in the control arms.
Giventheinability to pool the effects of the identified cohort studies via meta-analysis, the qualitative results from the cohort
studies being notinconsistent with those from the RCTs, and the data from the RCTs being robust and of higher certainty, the
evidence from cohort studies was reviewed, but was not formally assessed for quality using GRADE methodology or directly
used in decision-making with respect to formulating the recommendation or assigning strength.
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Box 1. Strength of WHO recommendations

WHO recommendations can either be strong or conditional, based on a number of factors including
overall certainty in the supporting scientific evidence, balance of desirable and undesirable
consequences, and others as described in the Evidence to recommendations section of the guideline.

Strong recommendations are those recommendations for which the WHO guideline development
group is confident that the desirable consequences of implementing the recommendation outweigh
the undesirable consequences. Strong recommendations can be adopted as policy in most situations.

Conditional recommendations are those recommendations for which the WHO guideline development
group is less certain that the desirable consequences of implementing the recommendation outweigh
the undesirable consequences or when the anticipated net benefits are very small. Therefore,
substantive discussion amongst policy-makers may be required before a conditional recommendation
can be adopted as policy.

Thereasoning behind the strength of recommendationsin this guidelineis provided in the rationale for
each recommendation. Additional information on assessing the strength of WHO recommendations
can be found in the WHO handbook for guideline development (60).

» Therecommendation was assessed as conditional because some individuals who reduce their fat intake
might replace some of the energy from dietary fat with energy from foods that are undesirable from
a dietary quality perspective (e.g. free sugars), reducing the net benefit. It is therefore important to
consider this recommendation in the context of other WHO dietary recommendations, including those
on free sugars (85) and carbohydrates (86), the latter of which provides guidance on carbohydrate quality.
The evidence did not suggest any undesirable effects with respect to serum lipids, blood pressure or
quality of life from lower total fat intake, but rather of small benefits or no effect (all high certainty
evidence, except for quality of life, which was assessed as low certainty evidence). No mitigating factors
were identified® that would argue against limiting total fat intake to 30% of total energy intake or less.

Remarks for recommendation 1
» This recommendation is relevant for individuals aged 20 years or older.

» The goal in developing this guideline was to provide recommendations for both adults and children.
However, the evidence was considered insufficient to support the formulation of a recommendation for
children owing to the limited number of studies and inconsistent results identified for children (14), and
the conclusion that the adult data could not reasonably be extrapolated to children given the unique
energy requirements for optimal growth and development throughout childhood and adolescence.
Previous expert consultations on dietary fats have concluded that for children aged 6 months and above
and adolescents, total fat intakes of up to 35% of total energy are appropriate to meet growth demands
without leading to excess energy intake (59).2

» The threshold of 30% in this recommendation should not be interpreted as an upper value of intake to
be achieved by increasing fat intake among those with nutritionally adequate total fat intakes that are
already less than 30% of total energy intake.

» Evaluation of the evidence suggests that the observed effect of reducing total fat intake on measures
of body fatness is mediated, at least in part, by dietary behaviours that affect energy balance. In most
trials, those who reduced their total fat intake also decreased their total energy intake (even though that
was not intended in the trial design), and this led to decreasing weight. This finding suggests that there
may be a tendency for those habitually consuming greater amounts of total fat to also consume more
energy than needed, resulting in excess energy intake and subsequent weight gain. However, individuals

! Seethe section Evidence to recommendations.

2 Infants should be exclusively breastfed for the first 6 months of life to achieve optimal growth, development and health.
Thereafter, to meet their evolving nutritional requirements, infants should receive nutritionally adequate and safe
complementary foods, while continuing to breastfeed for up to 2 years or beyond (9, 90).
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who can maintain energy balance (or otherwise prevent excess energy intake) at higher fat intakes may
be able to consume total fat at levels greater than 30% of total energy intake without increasing their
risk of unhealthy weight gain.

The scope of this guideline was limited to developing recommendations for the prevention of unhealthy
weight gain, not for the management of existing overweight or obesity. Therefore, studies conducted
with overweight participants actively pursuing weight loss (i.e. “weight loss studies”) were notincluded
in the systematic review used to inform the recommendation. The recommendation may therefore not
apply to individuals actively pursuing weight loss through modification of the diet, although current
evidence does suggest that lower fat, restricted-calorie diets may be one of several effective, short-term
strategies for losing excess body weight (50, 91).

This recommendation should not be interpreted as implying that total fat is the only risk factor for
unhealthy weight gain and that reducing total fat intake alone is sufficient to prevent unhealthy
weight gain. The etiology of unhealthy weight gain is complex and can involve many different inputs.
Therefore, this recommendation should be considered in the context of other relevant WHO guidance,
including that on the intake of free sugars (85), carbohydrates (86), non-sugar sweeteners (87), energy
requirements (92) and physical activity (93).

Dietary fat, including essential fatty acids (which cannot be synthesized by the human body), is
necessary for proper physiological function. To ensure an adequate intake of energy and essential fatty
acids, and to facilitate the absorption of lipid-soluble vitamins, total fat intake in most adults should be
at least 15-20% of total energy intake (58).

The decisiontoimplementthisrecommendation mustbe madein the context of achieving or maintaining
nutritional adequacy and avoiding excess energy intake. In populations where undernutrition is not
prevalent,therecommendation can generally be safelyimplemented as needed, provided that individual
energy requirements are met (92), and recognizing that energy requirements are increased in pregnant
and lactating women (9, 10, 92). Consideration must be given to populations in which prevalence of
undernutrition is a concern and where total fat intake may already be low. In such settings, maintaining
or even increasing total fat intake of individuals (in line with guidance on fat quality in recommendation
2) may be important to achieve adequate energy intake, as well as maintain or improve the overall diet.

Rationale for recommendation 2

>

This recommendation is taken from recommendations found in the WHO guideline, Saturated fatty acid
and trans-fatty acid intake for adults and children (68) which are based on effects of these nutrients on
mortality and CVD outcomes.

Remarks for recommendation 2

>

>

20

This recommendation is relevant for all individuals aged 2 years and older.

This recommendation, taken together with recommendation 1, acknowledges that both quantity and
quality of fat consumed are important for health and nutritional well-being.

Further remarks may be found in the WHO guideline, Saturated fatty acid and trans-fatty acid intake for
adults and children (68).
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Uptake of the guideline
and future work

Dissemination
The guideline will be disseminated through:

» the WHO e-Library of Evidence for Nutrition Actions (eLENA), which is an online library of evidence
informed guidance for nutrition interventions that provides policy-makers, programme managers,
health workers, partners, stakeholders and other interested actors with access to the latest nutrition
guidelines and recommendations, as well as complementary documents, such as systematic reviews,
and biological, behavioural and contextual rationales for the effectiveness of nutrition actions;

» relevant nutrition webpages on the WHO website, including a summary of the guideline in all six official
WHO languages;

» the electronic mailing lists of the WHO Department of Nutrition and Food Safety, and the UN Standing
Committee on Nutrition;

» the network of the six WHO regional offices and country offices; and
» the WHO collaborating centres.

The guideline will also be disseminated at various relevant WHO meetings, as well as at global and regional
scientific meetings.

Translation and implementation

These recommendations should be considered in the context of other WHO guidelines on healthy diets - in
particular those on saturated fatty acids, trans-fatty acids (68), polyunsaturated fatty acids (56),2 sugars
(85), carbohydrates (86) and non-sugar sweeteners (87), as well as sodium (88) and potassium (89), to guide
effective policy actions and intervention programmes to promote healthy diets and nutrition, and prevent
obesity and diet-related NCDs.

A detailed discussion of how the recommendations on total fat intake might be implemented is beyond the
scope of this guideline, however they can be considered by policy-makers and programme managers when
discussing possible measures, including:

» assessing current intake of total fat in their populations relative to a benchmark;

» developing policy measures to reduce intake of total fat, where necessary, through a range of public
health interventions, many of which are already being implemented by countries, including:

nutrition labelling (i.e. mandatory nutrient declaration) and front-of-pack labelling systems

regulation of marketing food and non-alcoholic beverages that are high in total fat, including bans
on marketing of food that contains industrially produced trans-fat

restricting the sales and promotion of food and beverages that are high in total fat in and around
schools

fiscal policies targeting foods and beverages that are high in total fat

consumer education

! https://www.who.int/tools/elena
2 WHO guidance on polyunsaturated fatty acids is currently being updated.
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» developing strategies to reformulate food products; and

» translating at the country-level into culturally and contextually specific food-based dietary guidelines
that take into account locally available food and dietary customs.

The recommendations in this guideline acknowledge that both quantity and quality of fat consumed are
important for maintaining health. Public health interventions should therefore aim to reduce total fat intake
where necessary, while reducing saturated fatty acid and trans-fatty acid intake, through replacement with
unsaturated fatty acids or carbohydrates as needed (68), and without increasing free sugars intake (85).

Providing overall dietary guidance is outside the scope of this guideline because such guidance should be
based on overall dietary goals that consider all required nutrients. However, it is feasible to achieve the
recommendations in this guideline while respecting national dietary customs, because a wide variety of
fresh foods are naturally low in fat, and reduced fat versions of whole foods such as reduced fat dairy foods
and lean cuts of meat are available in many countries. Highly processed foods that are high in fat should be
replaced with whole foods where possible, because many highly processed fat-free and low-fat products
contain free sugars and may contain as many calories as full-fat versions.

The decision to implement this recommendation must be made in the context of achieving or maintaining
nutritional adequacy and avoiding excess energy intake. In populations where undernutrition is not
prevalent, the recommendation can generally be safelyimplemented as needed, provided individual energy
requirements are met (92), recognizing that energy requirements are increased in pregnant and lactating
women (9, 10, 92). Consideration must be given to populations in which prevalence of undernutrition is a
concern and where total fat intake may already be low. In such settings, maintaining or even increasing
total fat intake of individuals (in line with guidance on fat quality in recommendation 2) may be important
to achieve adequate energy intake, and to maintain or improve the overall diet.

Monitoring and evaluation

The impact of this guideline can be evaluated by assessing its adoption and adaptation across countries
that will be monitored in close collaboration with the WHO regional and country offices. Monitoring and
evaluation at the global level will be through the WHO Global Database on the Implementation of Nutrition
Action (GINA)! - a centralized platform developed by the WHO Department of Nutrition and Food Safety
for sharing information on nutrition actions in public health practice implemented around the world. GINA
currently contains information on thousands of policies (including laws and legislation), nutrition actions
and programmes being implemented in WHO Member States. GINA includes data and information from
many sources, including the first and second WHO Global Nutrition Policy Reviews conducted in 2010-2011
and 2016-2017, respectively (94, 95). Through providing programmatic implementation details, specific
country adaptations and lessons learned, GINA serves as a platform for monitoring and evaluating how
guidelines are being translated into various policy actions and intervention programmes to address the
issues related to fat intake in various countries.

Research gaps and future initiatives

Based on the results of the systematic reviews and discussions with the NUGAG Subgroup on Diet and
Health, a number of questions and gapsin the current evidence that should be addressed by future research
were identified, as outlined below. Research needs include high-quality studies that assess the:

» effects of reducing total fat intake or otherwise lower fat intakes on body fatness and other metabolic
markers, in particular in LMICs;

» associations between changes in body fatness and increased total fat intake in diverse populations in
LMICs with low but nutritionally adequate total fatintakes (e.g. cohort studiesin populations undergoing
the nutrition transition);

» effectsof reducing total fatintake or otherwise lower fat intakes on relevant health outcomes in addition
to body fatness (e.g. mortality, CVDs and cancer), noting that in some populations, the relationship
between measures of body fatness and health risks may differ;

! https://extranet.who.int/nutrition/gina/en/home
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» effects of diets thatvaryin addition to total fat intake, using detailed dietary data, to determine whether
background diet affects the relationship between total fat intake and body fatness;

» effects on body weight of altering total fat intake in children;
» long-term health effects of high fat diets; and

» possible physiological mechanisms for observed association between total fat intake and body weight.

Updating the guideline

WHO regularly updates its guidelines and recommendations to reflect the latest scientific and medical
knowledge. This guideline will therefore be updated as part of the ongoing efforts of WHO to update existing
dietary goals and nutrition guidance for promoting healthy diets, nutrition and the prevention of NCDs. It
is planned that the recommendations in this guideline will be reviewed when new data and information
become available. At that time, any new evidence will be evaluated, and formal updates will be made, if
necessary. The WHO Department of Nutrition and Food Safety, together with partners in other departments
within the WHO Secretariat, will be responsible for coordinating the updating of the guideline, following the
formal procedure described in the WHO handbook for guideline development (60). At the time the guideline
is due for review, WHO will welcome suggestions for additional questions that could be addressed in a
potential update of the guideline.
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(see Annex 2 for the list of members of the NUGAG Subgroup on Diet and Health).
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Annex 5

Key question in PICO format (population, intervention,
comparator, outcome)

What is the effect of reduced intake of total fat on measures of body fatness in adults and children?

Population

Apparently healthy adults or children in low-, middle- and high-income
countries

» Ineach, consider population characteristics, such as age, sex, ethnicity,
country/region (urban/rural), socioeconomic status/demographic
factors/sanitation health background and health status

Intervention/exposure

» Total dietary fat/dietary fatty acids

» Y% energy intake from total fat

Control

» Comparison of levels
» Continuous or categorical

» Appropriately matched to intervention group by randomization

Major confounders/effect
modifiers/intermediates

» Baseline level of total fat intake

» Energyintake

» Energy expenditure; fitness and physical activity

» Consider otherinterventions in design, dietary and non-dietary
» Consider influence of other aspects of diet/dietary patterns
Intermediates

» Take into account effect of energy density

Outcome » Unhealthy weight gain as assessed by measures of body fatness (e.g.
body weight, body mass index, waist circumference, skinfold thickness,
percentage body fat)

Time frame » Forrandomized controlled trials, minimum study duration is 6 months

» For prospective cohort studies, minimum of 12 months of follow-up
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Annex 7

Evidence to recommendations table

Background

Intervention: reduced total fat intake

Comparison: usual diet

Main outcomes: measures of body fatness
Setting: healthy individuals; randomized controlled trials

Assessment

Judgement

Research evidence

Additional

Is the problem a
priority?

O No
O Probably no
O Probably yes

In 2016, more than 1.9 billion adults aged 18 years and older
were overweight (1). Of these, more than 600 million were
obese. In 2020, more than 38 million children under 5 years
of age were overweight - an increase of nearly 6 million
since 2000 (2). High body mass index (BMI) was responsible

considerations

Rates of obesity
and diet-related
NCDs are growing
rapidly in LMICs.

= for an estimated 4 million deaths in 2015 (3), with greater
N M Yes . . . - . .
2 . increases in BMI in the overweight and obesity range leading
Sl (] Varies - . . .
o , to a greater risk of mortality (4). Overweight and obesity are
O Don’t know . . .
also risk factors for many noncommunicable diseases (NCDs)
including cardiovascular diseases (CVDs), type 2 diabetes
and certain types of cancers. NCDs are the leading causes
of death globally and were responsible for an estimated 41
million (71%) of the 55 million deaths in 2019 (5).
How substantial | The desirable effects of reducing total fat intake are as
are the desirable | follows:
£ anticipated Body weight: Mean difference (MD)-1.42 kg (95% CI: -1.73,
& effects? “1.10)
; 3 Trivial Body mass index: MD -0.47 kg/m2 (95% Cl: -0.64, -0.30)
E H Small Waist circumference: MD -0.47 cm (95% Cl: -0.73, -0.22)
M O Moderate Percentage of body fat: MD -0.28% (95%: Cl: —0.57, 0.00)
(=)
O Large . . .
O Varies The primary effect on body weight was considered to be

O Don’t know

small and the other effects small to trivial.
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Undesirable Effects

Certainty of evidence

Values

48

Judgement

How substantial
are the
undesirable
anticipated
effects?

O Trivial

O Small

O Moderate

O Large

O Varies

H None
identified/don’t
know

Research evidence

There were no identified adverse effects of any kind
associated with reducing total fat intake. A number of
outcomes were assessed as being potential undesirable
effects, however the results for several suggested they were
in fact desirable effects:

Total cholesterol: MD -0.23 mmol/L (95% Cl: -0.32, -0.14)
LDL cholesterol: MD -0.13 mmol/L (95% Cl: -0.21, -0.05)

HDL cholesterol (HDL): MD -0.02 mmol/L (95% Cl: -0.03, 0.00)
Triglycerides: MD 0.01 mmol/L (95% CI: -0.05 to 0.07)

Total cholesterol/HDL cholesterol ratio: MD -0.05 (95% Cl:
-0.14, 0.04)

Systolic blood pressure: -0.75 mmHg (95% Cl: -1.42, -0.07)
Diastolic blood pressure: -0.52 mmHg (95% Cl: -0.95, -0.09)
Quality of life: MD 0.04 (95% Cl: 0.01, 0.07; on a scale of 0 to
10, with 0 being worst and 10 best)

Although originally assessed as potential undesirable effects,
total and LDL cholesterol, and systolic and diastolic blood
pressure were all suggestive of desirable effects.

Additional
considerations

Whatis the
overall certainty
in the evidence of
effects?

O Very low

O Low

O Moderate

H High

O Noincluded
studies

The overall certainty of the evidence for effects in adults
of reduced fat intake is high. Certainty of the evidence for
individual outcomes except those listed below are high:

Percentage of body fat: moderate
Quality of life: low

See GRADE
evidence profiles
for certainty of
evidence for all
outcomes
(Annex 6).

Is there important
uncertainty about
or variability in
how much people
value the main
outcomes?

O Important
uncertainty or
variability

O Possibly
important
uncertainty or
variability

H Probably no
important
uncertainty or
variability

O No important
uncertainty or
variability

The recommendations in this guideline place a high value
on reducing risk of mortality, overweight, obesity and
subsequently NCDs, and although individuals almost
universally value the prevention of premature mortality,
those that may be affected by the recommendation may
value the benefit of reducing risk of obesity and associated
disease differently based on personal preferences, beliefs
and customs. For example, because CVDs are a high profile
public health topic, including in many LMICs where they
represent a growing threat (6), it is expected that most
individuals would value efforts to reduce risk; however,

in real-world settings, perception of the risk varies
considerably (7-11) and therefore may require outreach and
communication efforts to improve understanding. Similarly,
although many in LMICs are increasingly aware of negative
health effects associated with being overweight or obese,
some cultures still consider overweight to be a desirable or
positive attribute (12-14), others believe body weight to be
hereditary and therefore not amenable to management via
lifestyle changes (11, 15), and many, regardless of personal
beliefs, incorrectly perceive their own body weight in the
context of overweight and obesity (i.e. they believe they are
at a healthy body weight when in fact they are overweight or
obese according to accepted standards for assessing body
weight outcomes) (11, 15, 16).

Total fat intake for the prevention of unhealthy weight gain in adults and children: WHO guideline




Judgement

Research evidence

Additional

Balance of effects

Resources required

Certainty of evidence of required resources ‘

Does the balance
between
desirable and
undesirable
effects favour the
intervention or
the comparison?

M Favours
intervention

O Probably
favours
intervention

O Does not favour
either

O Probably
favours
comparison

O Favours
comparison

O Varies

0 Don’t know

Although the effects observed for body measures of body
fatness were small to modest in magnitude, they were

highly significant and resistant to sensitivity analyses. No
undesirable effects were observed as measured by blood
lipids, blood pressure and quality of life, and in fact small
improvements were observed for total cholesterol, LDL
cholesterol and blood pressure. The effect observed for body
fatness is expected to make a positive impact on unhealthy
weight gain, particularly when paired with other healthy diet
and lifestyle interventions. Therefore, as reviewed directly
in this body of evidence, the desirable effects strongly
outweighed the (non-existent) undesirable effects. However,
the NUGAG Subgroup on Diet and Health acknowledged that
some individuals who reduce their fat intake might replace
some of the energy from dietary fat with energy from foods
that are undesirable from a dietary quality perspective,

such as free sugars (17), reducing the net benefit. It was also
noted that reducing total fat intake might lead to undesirable
effects in those who are undernourished; however, as

noted in the remarks, special consideration must be given

to undernourished individuals and in some such cases the
recommendations may not be appropriate. However, in the
general population it was felt that the balance between
desirable and undesirable effects favours the intervention.

considerations

How large are
the resource
requirements of
the intervention?

O Large costs
O Moderate costs
O Negligible costs

Absolute costs of translating the recommendation in this
guideline into polices and actions will vary widely depending
on which approaches are taken, but in cases where this

can be coupled to existing efforts to promote healthy

diets such as food-based dietary guidelines, costs may be
minimized. Implementation of the recommendation will
probably require consumer education and public health
communications, some or all of which can be incorporated

An assessment

of the costs of all
possible ways of
implementing the
recommendation is
beyond the scope
of this guideline,
and in any case,

and savings into existing public health nutrition education campaigns there is very little
O Moderate S o - .
savines and other existing nutrition programmes at the global, published evidence
& regional, national and subnational levels. for costs of possible
O Large savings . oo
. actions specifically
W varies targeting total fat
O Don’t know getng
reduction.
What is the No studies assessing the resource requirements were

certainty of
the evidence
of resource
requirements
(costs)?

O Very low

O Low

O Moderate

O High

M No included
studies

identified.

Annex 7. Evidence to recommendations table
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Cost effectiveness

Equity

50

Judgement

Does the cost
effectiveness of
the intervention
favour the
intervention or
the comparison?

O Favours the
intervention

O Probably
favours the
intervention

O Does not favour
either

O Probably
favours the
comparison

O Favours the
comparison

O Varies

M No included
studies

Research evidence

Whether or not implementing the recommendation is cost
effective is not conclusively known given the various ways
that it can be implemented, however given the escalating
costs of long-term health care for conditions and diseases
associated with overweight and obesity, implementing the
recommendation may be associated with long-term savings
in costs of health care.

Additional
considerations

This question
can’t be answered
with certainty
because it requires
an assessment

of the different,
individual modes of
implementing the
recommendation,
which is beyond
the scope of this
guideline.

What would be
theimpacton
health inequity?

O Reduced

H Probably
reduced

O Probably no
impact

O Probably
increased
Increased

O Varies

O Don’t know

The recommendations in this guideline have the potential

to reduce health inequity by improving the health of

those of lower socioeconomic status as they are generally
disproportionately affected by overweight and obesity.
However, the effect on equity and human rights would
probably be affected by how the recommendations are
translated into policies and actions (e.g. fiscal policies

and reformulation). The impact of some these previously
mentioned interventions on the pricing of manufactured
foods would require careful consideration, because any
increase in costs borne by manufacturers might be passed on
to the consumer, which would be likely to disproportionately
affect those of lower socioeconomic status.

Areduction in total fat intake may have different impacts

on diets depending on what the nature of the dietary fat is

in average diets in different settings. For example, in some
settings, dietary fat may consist largely of unsaturated fatty
acids and a reduction in total fat intake may have an impact
on body weight but not CVDs. In settings where dietary fat
consists largely of saturated fatty acids and/or trans-fatty
acids, a reduction in total fat intake may affect both body
weight and CVDs. Because saturated fatty acids and trans-
fatty acids can make up a larger percentage of total fat intake
in some LMICs (18), in those settings reducing total fat intake
might result in health benefits in terms of both body weight
and cardiovascular health.

Little to no
published evidence
from which to draw.
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Acceptability

EH 111141

Judgement

Is the
intervention
acceptable to key
stakeholders?

O No

O Probably no
O Probably yes
O Yes

M Varies

O Don’t know

Research evidence

The recommendations in this guideline are in line with many
existing national dietary guidelines and policies; however,
acceptability may vary across different countries and cultural
contexts.

Acceptability may be influenced by:

« how the recommendations are translated into policies
and actions (e.g. nutrition labelling policies, marketing
policies, fiscal policies and reformulation) because some
may be more acceptable than others;

+ level of awareness of the health problem that overweight
and obesity pose (e.g. it may be less acceptable in settings
where awareness is low);

« potential impact on national economies; and

+ compatibility with existing policies.

At anindividual level, for those who acknowledge the
evidence linking total fat intake to unhealthy weight gain

and value reducing the risk of unhealthy weight gain,
acceptability should be high because overweight and obesity
are a significant, recognized global health problem. As

noted with respect to feasibility, however, there are many

for whom the recommendation will not be acceptable based
on the popular perception that high fat diets are healthy,
particularly with respect to losing weight or maintaining a
healthy body weight (19).

Additional
considerations

Little to no
published evidence
from which to draw.

Is the
intervention
feasible to
implement?

O No

O Probably no
H Probably yes
0 Yes

O Varies

O Don’t know

As noted elsewhere in the guideline, implementing the
recommendations in this guideline can be achieved in
numerous ways (e.g. behaviour change interventions,
fiscal policies, regulation of marketing foods and
beverages, product labelling schemes, and reformulation
of manufactured products), with feasibility varying
depending on approach. Regardless of specific modes of
implementation, the recommendations can be incorporated
into existing activities designed to promote healthy diets.
For example, appropriate messaging on total fat intake can
readily be added to existing food-based dietary guidelines
and behaviour change and education campaigns.

In settings where efforts to reduce total fat intake are
planned or are already underway, feasibility should be much
higher than in settings where plans are not yet in place.
Regardless, feasibility will be influenced by the existing,
relevant infrastructure (for different interventions) and
resources available.

Relevant to all interventions, widespread use and availability
of certain food items high in fat may pose challenges in
decreasing consumption where necessary to meet the
recommended intake. Regardless of which interventions
are employed to realize the recommended fat intake, some
amount of behaviour change at the individual level will

be required. This may be challenging in some settings,
particularly those in which popular opinion has currently
been shaped to view high fat intake as healthy, particularly
with respect to losing weight or maintaining a healthy body
weight (19).

Little to no
published evidence
from which to draw.
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