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communicating the results of our research by publication in scientific,
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by
healthful diet and physical activity. Our research is funded primarily
by
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Institutes
of Health.
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Comments on the Draft Report of the Joint WHO/FAO Expert Consultation on
Diet, Nutrition and the Prevention of Chronic Diseases

Cooper Institute
Steven N. Blair

Director of Research

The purpose of this report is to provide suggestions for the revision of the Draft
Report of the Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention
of Chronic Diseases (Draft Report).  The primary reasons for our suggestions are that the
Draft Report focuses almost exclusively on dietary factors and inadequately reviews the
crucial role of physical inactivity in the etiology of chronic diseases, does not
appropriately consider the interaction or effect modification of physical activity on the
diet or obesity association with chronic diseases, and fails to provide detailed physical
activity recommendations for the prevention of chronic disease.  For example, the
Introduction for Annex 2 includes the statement “Physical activity is at least as important
as energy intake in the genesis of weight gain and obesity and there are likely to be many
interactions between the two sides of the equation in terms of etiology and prevention.”,
but provides little further discussion of physical activity.  In the following material we
provide additional information on the importance of physical inactivity and low levels of
cardiorespiratory fitness as effect modifiers of the obesity—chronic disease association.
The nearly exclusive focus of the Draft Report on dietary factors in relation to obesity
and chronic disease provides an unbalanced review of the importance of inactivity, and
we encourage WHO/FAO to consider expanding the report to include this information.

A fit and active way of life reduces mortality risk in all BMI groups
This is a fundamental component that is largely ignored in the Draft Report.

Much of the available research on obesity and health outcomes did not include physical
activity or fitness in the analyses or activity was measured so crudely and imprecisely
that the data were not adequate for consideration of this exposure.  We think that we were
the first research group to address specifically the issue of physical inactivity in the
amelioration of mortality risk in overweight and obese individuals.1  We have since
published additional reports on this issue.2-4  We also published a thorough review of the
available literature on related issues, and found a high degree of consistency with our
reports and other data.5  Our studies include an objective measure of cardiorespiratory
fitness determined by maximal exercise testing as a marker of a habitual physical
activity.6  We have shown that the consensus public health recommendation for physical
activity7-10 is sufficient to produce the moderate to high levels of cardiorespiratory fitness
that we find to reduce mortality risk.1-4, 11   

Some of the specific findings of our research on fitness and mortality in normal
weight, overweight, and obese individuals are:

1. Obese men who are at least moderately fit have substantially lower risk of
dying when compared with those who are unfit.  In fact, obese men who are
fit actually have lower death rates than normal weight men who are unfit.2,3



These findings are summarized in Figure 1 for all-cause mortality, and similar
results were found for cardiovascular disease mortality.   We also find
comparable results for the protective effect of fitness in obese women (Farrell
S et al. Obes Res.  In press).

2. Low cardiorespiratory fitness is an important co-morbidity of obesity, and is
similar to other co-morbidities such as diabetes, elevated cholesterol or blood
pressure, and smoking (see Figure 2).4

3. Men with type 2 diabetes who are high fit have an 80% lower all-cause
mortality rate than men with diabetes who are unfit,12 and these results hold
after adjustment for BMI.  More recently we have found that fitness protects
against mortality at all BMI levels in men with diabetes (Figures 3 & 4).13  

Summary.  Cardiorespiratory fitness is an important determinant of health, and
moderate to high levels of fitness provide substantially reduced risk of cardiovascular
disease and all-cause mortality.  These benefits of fitness apply to all BMI levels.  A
sizeable proportion of deaths in overweight and obese populations are probably due to
low levels of activity and fitness rather than obesity per se.  We encourage the authors of
the WHO/FAO expert consultation report to give more emphasis to the importance of
low fitness as a cause of chronic disease in obese individuals.
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Legend—Adjusted relative risks for all-cause mortality by body fatness (assessed by
hydrostatic weighing or sum of 7 skinfolds) and fitness (assessed by a maximal exercise
test on a treadmill) groups.  Prospective study of 21,925 men followed for an average of 8
years (176,742 man-years of observation), during which time there were 428 deaths.  The
reference category is the lean—fit men.  The lower boundary of the 95% confidence
intervals was above 1.0 in all three fatness groups.3
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Legend-- Adjusted relative risks for all-cause mortality by BMI categories (normal
weight 18.5-24.9, overweight 25.0-29.9, obese ≥30.0) for 5 co-morbidities of obesity.
Prospective study of 25,714 men followed for an average of 10 years (258,781 man-years
of observation), during which time there were 1,025 deaths.  The reference category for
the analysis for each co-morbidity is normal weight men without the specific co-
morbidity.4
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Legend—Survival curves for fitness and BMI groups.  Prospective study of 2,196 men
with confirmed type 2 diabetes.  Mortality follow-up for up to 26 years (32,162 man-
years of observation, with 275 deaths).  Fitness was determined by a maximal exercise
test on a treadmill.13
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Legend-- Prospective study of 2,196 men with confirmed type 2 diabetes.  Mortality
follow-up for up to 26 years (32,162 man-years of observation, with 275 deaths).  Fitness
was determined by a maximal exercise test on a treadmill.13
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