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Obesity and health: why slim? 
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The health risks of obesity are summarized in terms of disease in Fig. 1. Obesity is 
associated with a higher mortality incidence from cerebrovascular disease, coronary 
heart disease, diabetes mellitus and cancer of the breast, colon, endometrium and 
prostate (Lew & Garfinkel, 1979). Potent cardiovascular disease risk factors such as 
hypertension and hypercholesterolaemia have also been associated with overweight and 
obesity (Van Itallie, 1985). Digestive disorders implicated include hiatus hernia and 
gall-bladder disease (Friedman et al. 1966). Although information on the association of 
osteoarthritis and obesity is contradictory, the studies that do show an increased 
prevalence of osteoarthritis in obese persons indicate the knee as the most frequently 
involved joint (Bray, 1985). That gout is commoner in obese persons is supported by 
information from the Framingham Study (Kannel & Gordon, 1979). 

While the strength of these obesity and disease associations is variable, the strongest 
evidence exists for the cardiovascular disease association. In the American Cancer 
Society Study of 750 000 men and women coronary heart disease was the major disease 
responsible for the higher mortality among persons who were overweight compared with 
those in the average weight range. For example, mortality among men and women 
3040% heavier than average was nearly 50% higher than those of average weight; 
among those more than 40% heavier than average, it was nearly 90% higher than those 
of average weight (Lew & Garfinkel, 1979). 
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Fig. 1. Health risks associated with obesity. 
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This increasing prevalence of coronary heart disease as weight increases beyond 
normal limits and into the area of massive obesity, is true for all disorders associated with 
obesity. When obesity becomes massive the term morbid is used. This describes obesity 
when body-weight equals or exceeds 45.4 kg (100 lb) above the optimal body-weight-for- 
height. Alternatively obesity is said to be morbid when body-weight is double the 
optimal body-weight. 

In addition to increased morbidity and mortality from disorders described, other 
health problems appear at critical levels of severe obesity, thereby described as 
‘threshold conditions’. These include: increased incidence of sudden death (Hubert et al. 
l983), congestive cardiac failure (Hubert et al. 1983), pulmonary dysfunction (Burnwell 
et al. 1956), sleep apnea (Victor et al. 1984), liver steatosis (Buchwald et al. 1974), renal 
dysfunction (Weisinger et al. 1974) and infertility (Hartz et al. 1979). It is noteworthy that 
several of these ‘threshold conditions’ regress with weight loss, e.g. pulmonary dysfunc- 
tion (Victor et al. 1984), renal dysfunction (Weisinger et al. 1974) and endocrine 
disorders associated with infertility (Glass et al. 1978; Kopelman et al. 1981). A further 
limitation of massive obesity that should not be neglected in any assessment of health 
hazards, is functional impairment. A sickness impairment profile shows how serious this 
is when massively obese persons were found to be more disabled than those with severe 
disabling chronic conditions such as Crohn’s disease and non-alcoholic liver cirrhosis 
(Kral, 1985). 

In assessing the health risks of obesity, information about its effect on life expectancy 
is obviously very important. There are, however, conflicting reports on the association 
between body-weight and longevity with the shape of the curve relating weight to 
all-cause mortality being variously described as linear (Society of Actuaries, 1959), 
J-shaped or even U-shaped (Andres, 1980; Keys, 1980; Lew, 1985). This increased risk 
of death seen in lean people in the currently accepted desirable weight range associated 
with lowest mortality confuses the association of overweight and mortality (Andres, 
1980; Keys, 1980). 

There is increasing evidence, however, that the discrepancies in findings may be due to 
methodological biases (Manson et al. 1987). The various sources of bias include: 

(1) Inadequate control for smoking. This can be a major potential source of bias as 
virtually every study has found cigarette smoking to be more prevalent among lean 
subjects (Manson et al. 1987). In the Framingham cohort, the percentage of men 
smoking cigarettes at entry ranged from 55 in the most overweight group to more than 80 
in the lowest relative-weight category (Garrison et al. 1983). Since cigarette smoking is a 
strong risk factor for mortality and also has an independent inverse association with 
adiposity, failure to control for its effects will produce a high mortality in lean subjects. 
Thus, any observed crude relationship between relative weight and mortality is likely to 
be confounded by smoking. 

Those studies where the confounding effects of cigarette smoking are controlled for 
suggest that, except for the very lean, relative weight has a direct relationship with 
mortality. When the Framingham data were analysed separately for male smokers and 
non-smokers a direct relationship between relative weight and mortality was apparent in 
non-smokers; and, among smokers, in all but the leanest group. Thus, it was demon- 
strated in this study that even those men who were near the average weight (about 20% 
above the desirable weight) showed appreciably elevated mortality, which is contrary to 
the view that moderate overweight carries no risk (Garrison et al. 1983). 
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The results of the American Cancer Society Study (Lew, 1985) support these findings. 
This investigation, involving 750 000 men and women, presented mortality ratios by 
smoking habit. Among the subgroup who never smoked, the mortality rate was clearly 
lower among men and women weighing less than average compared with those above 
average, although a modest increase was observed in the female group. Among smokers, 
the excess mortality among the leanest group was largely due to cancers of the lung and 
bladder (diseases directly attributable to cigarette smoking). 

A recent report from the British Heart Study also provides strong evidence of the 
impact of cigarette smoking on body-weight and mortality (Wannamethee & Shaper, 
1989). Here it was found that lean men who had never smoked had the lowest mortality, 
thereafter mortality increased with increasing body mass index (BMI). In this, as in most 
other studies (Garrison et al. 1983), the number of very lean men who had never smoked 
was too small to draw any conclusions. It has been suggested that those workers who did 
find an increased mortality in lean non-smokers (Vandenbrouche et al. 1984) failed to 
separate never smokers from former smokers and also do not distinguish between lean 
(BMI >20 <22 kg/m2) and very lean (BMI <20 kg/m2) subjects (Wannamethee & 
Shaper, 1989). 

(2) Exclusion of pre-existing morbid conditions. A popular explanation for the 
increased demise of the very lean non-smokers, observed in several studies (Lew & 
Garfinkel, 1979; Wannamethee & Shaper, 1989), is that these subjects are very lean due 
to the pre-existence of a morbid condition. In other words they were very lean because 
they were very sick and not very sick because they were very lean. 

Approaches that have been used to minimize the inclusion of such ‘very sick lean 
people’ in mortality studies, include: (a) the careful screening of the patient population 
(Society of Actuaries, 1959, 1980); (b) the exclusion of subjects experiencing substantial 
weight loss (i.e. 24.5 kg) in the year previous to the study (Society of Actuaries, 1959, 
1980; Lew & Garfinkel, 1979). A further approach, which can be used instead of or in 
addition to the first two, is the separate analysis of early v. later mortality. Examination 
of life insurance data by duration of follow-up clearly demonstrates the potential impact 
of underlying disease on early mortality; mortality ratios in the most underweight group 
declined from 127 to 150% during the first 20 years of follow-up, while those in the most 
overweight group increased from 106 to 131% during the same period (Society of 
Actuaries, 1980; Lew, 1985). In the second decade of follow-up the lowest mortality rate 
occurred in the below-average-weight groups. Lending further support to the role of 
decreased body-weights as a harbinger, rather than a cause, of early death is that 
mortality in the early years of follow-up was commonly due to cancer, respiratory disease 
and other disorders likely to have caused weight loss (Society of Actuaries, 1980). 

NOT A L L  OBESE PERSONS A R E  A T  THE SAME RISK OF ILL HEALTH 

Factors influencing the health risks of obesity 
Age. Data from the NHANES I1 Study, on the prevalences of major cardiovascular 
disease risk factors in overweight compared with non-overweight Americans, is given in 
Table 1 (Van Itallie, 1985). This clearly shows how obesity (defined in this cohort as BMI 
227.8 in men and BMI 227.3 in women) at younger ages carries greatest risk. 

Hypertension is defined as systolic blood pressure (BP) 2160 mm Hg or diastolic BP 
295 mm Hg, or both, and persons taking anti-hypertensive medication. For Americans 
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Table 1. The effect of age on the relative risk of obesity (from Van Ztallie (1985)) 

Age-range (years) . . . 20-45 45-15 

Disorder 
~~~~ ~ ~ ~ 

Hypertension 5.6 2.0 
H ypercholesterolaemia 2.1 1.0 
Diabetes mellitus 3.8 2.0 
NHANES I1 Overweight in men BMI 227.8 

Overweight in women BMI 227.3 

aged 20-45 years, the relative risk of hypertension was 5.6 times that of non-overweight 
Americans in the same age-group. In contrast, the relative risk among overweight 
Americans aged 45-75 years was double that of non-overweight adults in the same 
age-range (Van Itallie, 1985). Elevated blood cholesterol was defined as 26.5 mmoYl 
(2500 mg/l). Among overweight Americans aged 20-45 years, the relative risk of 
hypercholesterolaemia was 2.1 times that of non-overweight Americans in the same 
age-group. Surprisingly, among Americans in the 45-75 years age-range, overweight did 
not affect the risk of hypercholesterolaemia (Van Itallie, 1985). Diabetes mellitus was 
diagnosed on a patient’s reporting that a physician had diagnosed diabetes mellitus on a 
2 h oral glucose tolerance test. Among overweight Americans aged 20-45 years the 
relative risk was 3.8 times that for non-overweight Americans in the same age group. 
Among overweight Americans aged 45-75 years, the relative risk for diabetes mellitus 
was about twice that for non-overweight persons in the same age-group (Van Itallie, 
1985). 

That obesity is more harmful when it occurs in younger adults is also reflected in 
mortality data. The results of several large prospective studies suggest more deleterious 
consequences from obesity at younger ages compared with later in life (Rabkin et al. 
1977; The Pooling Project Research Group, 1978; Society of Actuaries, 1980; Rhoads & 
Kagan, 1983). This has led to suggestions that the weight-for-height tables should be age 
adjusted. Such tables have been proposed and they designate lower weight standards for 
younger adults but allow higher weight standards for older adults, than previously 
recommended (Andres et al. 1985). These tables have been criticized, however, as they 
are based on actuarial data that did not take smoking into account (Manson et al. 1987). 
Although justification for age-adjusted weight-for-height tables must await evidence 
from other sources, there is nonetheless, substantial evidence that obesity in younger 
adults has particularly harmful effects on health. 

This age effect also helps to illustrate the fallacy of the belief that being slightly 
overweight may be advantageous (Keys, 1980). The studies on which this conclusion was 
based dealt with men who were in the 40+ years age category and should not be 
extended to younger adults where the recommended weight range (BMI 20-25 kg/m2) 
seems to apply. 

Cigarette smoking. Obese people who smoke are at greatly increased risk of ill health 
due to an adverse interaction between cigarette smoking and obesity. 

Hypertension, hyperlipidaemia and diabetes mellitus. Vulnerability to the effects of 
obesity may be expressed in the development of hypertension, hyperlipidaemia or 
non-insulin-dependent diabetes mellitus (NIDDM). The risk of obesity is at least 
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partially mediated through increases in these potent cardiovascular risk factors, as 
described previously (p. 413). This has led to serious questioning of the practice whereby 
such biological effects of obesity are controlled for, when establishing the effects of 
obesity on health (Report on Obesity, 1983; Manson et al. 1987). 

Unknown factors which affect the vulnerability of obese persons. All the previously 
described factors which influence the effect obesity has on health, are easily defined, e.g. 
age, cigarette smoking, presence of cardiovascular disease risk factors. Two factors will 
be introduced which are very likely to influence the relationship between obesity and life 
expectancy, but are less easily measured. For these reasons their effects are largely 
unknown. The first of these unknown entities concerns nutritional factors. The effect of 
high intakes of saturated fat or salt may become manifest as hypercholesterolaemia or 
hypertension. The effects of other nutritional factors may be unmarked, for example: 
(1) some obese people may have lower intakes of vital nutrients which increase their 
mortality risk, e.g. lower vitamin A intakes may predispose them to increased cancer risk 
(Meyskens, 1990); or lower intakes of antioxidants may predispose them to increased 
ischaemic heart disease (IHD) risk; 
(2) alternatively other obese people may have higher intakes of nutrients with protective 
qualities such as polyunsaturated fatty acids of the n-3 series which by their effects on 
platelet function reduce thrombosis (Leaf & Weber, 1988). 

The second unknown factor concerns physical activity. Improvement in metabolic 
variables associated with obesity, (blood pressure levels, blood glucose, insulin, choles- 
terol and triacylglycerol levels) resulting from physical training has been observed in 
obese men and women (Krotkiewski & Bjorntorp, 1986; DesprCs et al. 1988). This 
questions how the fit obese person compares with the unfit obese person in terms of 
health. 

Therefore, it is apparent that obesity is a heterogeneous disorder and that not all obese 
people are at the same risk of ill health. It is increasingly likely that these risk levels are 
not randomly determined but that a subgroup of obese persons particularly vulnerable to 
disease exists. In most prospective studies, due to inadequate control of the confounding 
factors outlined previously, this ‘at risk’ obese subgroup remains concealed as an 
indiscriminate part of the whole overweight group. Recently published, however, is a 
study which does allow clear identification of the vulnerable obese group and, thereby, 
facilitates comparison of the health risks this group experienced with those of other 
obese subjects. This comprises a prospective study of obesity and coronary heart disease 
in 115 886 women who were followed up for 8 years (Manson et al. 1990). Controlling for 
age, cigarette smoking, menopausal status and hormone-replacement therapy, and using 
BMI <21 as a reference category, the relative risk of coronary heart disease was found to 
be over four times greater in the most overweight women (BMI >29), whereas in the 
moderately overweight women (BMI >24 <29) this was less than double. When the 
potent cardiovascular disease risk factors hypertension, diabetes and hyperlipidaemia 
were controlled for, however, the relative risk of coronary heart disease in the most 
overweight women (BMI >29) was reduced to less than double. More important was the 
effect of such an adjustment on the moderately overweight women (BMI >24 <29) 
whose relative risk of coronary heart disease was reduced to that of women within the 
normal weight range. This finding questions the appropriateness of treating moderately 
overweight subjects according to weight-for-height tables when they may not be at 
increased risk of ill health. 
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INDICES OF OBESITY 

With increasing evidence that obesity is a heterogeneous disorder, there are now several 
obesity indices to choose from. Furthermore, different rankings of subjects may result 
depending on which index is used (Sjostrom, 1986). This is discussed. Although obesity 
may be a condition of excess body fat, few definitions are based on measuring or 
estimating the fat content of the body. This is a consequence of the complexity and 
impracticality of the majority of existing methods of body fat estimations; one exception 
being the skinfold measurement method of body fat estimation. The skinfold-thickness 
method has, however, been criticized because it is quite prone to inter-observer error 
(Ruiz et al. 1971). There are ethnic differences in the distribution of subcutaneous fat 
(Jones et al. 1976); it is impossible to obtain skinfold measurements on very obese 
subjects and, until now, the relationship of percentage body fat (as measured by 
skinfold-thickness technique) has not been shown to have a better correlation with 
mortality than other more widely used obesity indices, e.g. BMI. To obtain such 
evidence it will be necessary to study large population samples for a long time (Garrow, 
1983). 

As illustrated previously, most population studies on obesity depend on measuring 
height and weight where weight is corrected by reference to height. This is then used as a 
crude indication of the body's fat content. The BMI (weight (kg)/(height (m))2) is the 
weight-for-height index that is recommended for current use (Report on Obesity, 1983; 
National Institute of Health, 1985). It is a simple index which correlates well to other 
weight-height indices used (Society of Actuaries, 1959). The main advantage of BMI is 
that it allows for comparison of populations. 

In the light of new findings in the criteria considered important for weight-height 
indices the uncritical use of BMI needs to be evaluated. 

An index which makes all short (or tall) people appear obese is obviously not useful, 
which explains why many investigators believe that a basic requirement of any 
weight-height index is that it should have the least possible dependency on height 
(Florey, 1970; Keys et al. 1972; Stavig et al. 1984). 

The BMI has been shown to have a low correlation with height for most adult 
populations (Keys et al. 1972; Garrow, 1983). Recently, however, research in Sweden 
suggests that the crucial question is not whether the obesity index itself is zero-correlated 
with height, but rather if the predictions based on the index are unbiased by height 
(Sjostrom, 1986). These Swedish investigations, in finding that adipose tissue is not 
generally zero-correlated to height, propose two new weight-height indices: 

Women: AT1 (kg) = 1.05 weight (kg)/(height (m))0.64 - 23.4, 
BFI (kg) = 1-08 weight (kg)/(height (m))o.s2 - 28.1, 

Men: AT1 (kg) = 0-75 weight (kg)/(height (m))0.35 - 21.4, 
BFI (kg) = 1.08 weight (kg)/(height (m))O.' - 23.5, 

where AT1 is the adipose tissue index and BFI is the body fat index. 
Apparently the correlation of both these indices with height is similar to the 

correlation of adipose tissue with height; therefore, it is argued that AT1 and BFI give 
predictions of adipose tissue and body fat which are unbiased by height unlike BMI 
(Sjostrom, 1986). The disease prediction power of these indices have yet to be tested in 
prospective fashion. 
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The assumption that underlies most of the work on obesity and its effects on health, is 
that excess adiposity is the risk factor. Using weight-for-height tables, weight becomes a 
surrogate for fatness. Although BMI has been shown in men to be the most closely 
correlated index to the skinfolds, it was shown that it could account for only a little over 
half the variance in adiposity (Stavig et al. 1984). This indicates that this index can best be 
described as a crude measure of obesity, relative body mass being a composite of fat, 
bone structure, muscularity etc., relative to height (Stavig et al. 1984). 

Other factors which further complicate the use of BMI are discrepancies arising from 
the relationship between BMI and fatness which is not the same in men as in women; and 
which is not the same at all ages (Harrison, 1985). It has been shown that BMI = 20-25 
kg/m2 closely indicates the weight-height range associated with minimum mortality 
(Garrow, 1983). In disease, however, the distinction between overweight and over- 
fatness is apparent. It has been shown that overweight (BMI >27-8 in men and >27-3 in 
women), per se, may be associated with some conditions (e.g. hypertension), whereas 
obesity (using skinfold-thickness measurements to describe obesity) is associated with 
others (Van Itallie, 1985). Furthermore, Swedish investigators recently proposed an 
optimal risk index of body build (RIBB): 

weight (kg) ; weight (kg) 
(height (m))2.2 (height (m))4.8 

men: 

which predicts myocardial infarction (MI). The RIBB is also based on weight-height 
data and is very different in men and women; and from ATI, BFI and BMI (at least for 
women). 

Thus, it appears that several factors carrying distinct risks (adiposity, weighdmass, 
build) are presently described collectively as obesity, demonstrating how misleading it 
may be to suggest that obesity, as measured by one index only (BMI), has, or has not, an 
important predictive role in disease. In fact it has been reported that random misclassi- 
fication, resulting from limitations of all weight indices as surrogates for body fat content, 
will tend to decrease the apparent magnitude of any true association between adiposity 
and mortality (Kleinbaum et al. 1982). Furthermore, the vulnerable subgroup of obese 
persons, described previously, is presently hidden away among the huge numbers of 
overweight individuals. Thus, the potent effects on health of this ‘at risk’ group, are 
diluted and not apparent except in large populations who are followed up for a long time. 
This is of particular interest to the whole question of health risks of obesity because 
despite these mitigating factors, obesity has been associated with increased mortality and 
morbidity by several studies (Simopoulos & Van Itallie, 1984; Van Itallie, 1985; Manson 
et al. 1987). 

BODY FAT DISTRIBUTION 

The nub of obesity research and the shape of things to come involves body fat 
distribution. This is where the outlook for obesity has focused literally on its outline. The 
distribution of body fat, or adipose tissue, varies in obese and non-obese individuals. 
These variations are often described in terms of the easily recognized differences of fat 
distribution found in men and women. Both men and women have central subcutaneous 
and intra-abdominal fat depots; but, in addition, women have a fat depot on the upper 
part of the legs and in the gluteal regions. Generally, therefore, the typical obese male 
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pattern of fat accumulation is the development of a powerful upper body with prominent 
abdomen, whereas the typical obese female pattern is relatively lean upper body with an 
impressive accumulation of fat in the buttocks and thighs. Although this is not an 
absolute sex difference (some men having some fat on their legs and some women having 
most of their adipose tissue in the abdominal region), it does explain why terms such as 
‘android’ and ‘gynoid’ have been used to describe the different distribution of adipose 
tissue. 

In fact ‘android’ and ‘gynoid’ were the nomenclature used by Vague (1956) when he 
reported how the former, though not the latter, was associated with the development of 
atherosclerosis, type I1 diabetes mellitus and gout. Since then several workers have 
extended Vague’s (1956) original findings, although different nomenclatures and 
methods for assessing body fat distribution have been used. Although Vague (19.56) 
emphasized the upper-lower body-fat dichotomy, several subsequent workers (Albrink 
& Wister-Meigs, 1964; Blair et al. 1984; Ducimetikre et al. 1986; Haffner et al. 1986a,b) 
chose to focus on the dichotomy between central (or truncal) and peripheral (or 
extremity) adiposity. With the advent of a relatively simple index, the waist:hip 
circumference ratio (WHR), the pendulum swung back again to the upper-lower 
dichotomy. Subsequently, it is now suggested that upper fat pattern may be distinct from 
a central fat pattern (Weinser et al. 198.5). In fact when the morphological and metabolic 
diversity of various body fat depots are considered, it seems likely that more than one 
index will be necessary to capture the full impact of body fat pattern on metabolism. 

Since 1983, the whole area of research has been blazingly active and has produced a 
full range of new terminology to add to Vague’s ‘android or gynoid’ (Vague, 1956), e.g. 
‘apples or pears’ (Ashwell et al. 1985) ‘truncal or peripheral’ (Blair et al. 1984; 
Ducimetikre et al. 1986; Haffner er al. 1986a,b) ‘upper or lower’ (Krotkiewski et al. 
1983a; Lapidus et al. 1984; Larsson et al. 1984). 

It is abdominal obesity which is linked with increased disease risk and it is postulated 
that the ‘at risk’ obese persons may be this’shape. However, with the different indices of 
abdominal obesity varying considerably in their ability to indicate disease risk, at this 
point in time there is no clear evidence of a single index emerging as being important. 
This is illustrated in the following sections. 

T H E  RISK O F  B O D Y  FAT DISTRIBUTION 

Longitudinal studies. The findings of various body-fat-distribution indices as independent 
risk factors for cardiovascular disease, NIDDM and perhaps female carcinomas, was a 
major break-through in the field, particularly after it became apparent that BMI played a 
different role here. 

Cardiovascular disease and premature death. The Swedish Gothenburg Population 
Study reported in 1984 of its finding that WHR was independently predictive of MI in 
women (Lapidus et al. 1984). In men, this index was predictive of IHD, premature death 
and stroke with the interesting finding that the highest risk of IHD and death occurred in 
men with a low BMI but high WHR, i.e. the leanest men who had an abdominal body fat 
distribution (Larsson et al. 1984). In this study of men, however, the WHR was not 
predictive of any of the end points independently of smoking, blood pressure and serum 
cholesterol level. Furthermore, it was recently reported that when the length of 
follow-up in men was extended to 18 years the WHR was no longer predictive, even in a 
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univariate way, of IHD or premature death (Larsson, 1988). Using indices other than the 
WHR, other prospective studies of men have found body fat distribution to be 
independently associated with CHD (Stokes et al. 1986; Ducimeticre et al. 1986; 
Donahue et al. 1987). Indices used include truncal skinfold-thickness measurements 
(Ducimetiitre et al. 1986) and subscapular skinfold-thickness measurements (Stokes et al. 
1985; Donahue et al. 1987). None of these studies, however, found an inverse 
relationship of BMI with body-fat-distribution index used. 

Diabetes mellitus. The WHR has been prospectively associated with NIDDM in men 
and women (Ohlson et al. 1985; Lundgren et al. 1989). From these studies it seems that 
obesity (BMI) and body fat distribution (WHR) may act synergistically to increase risk of 
development of NIDDM (Bjorntorp, 1988). 

Female carcinomas. Results of recent Swedish investigations suggest that body fat 
distribution (described by WHR or other measures of centrally located body fat) might 
be a stronger predictor for endometrial and ovarian carcinomas, than the BMI (Lapidus 
et al. 1988). This finding, however, needs confirmation by a larger study (Bjorntorp, 
1988). 

Cross-sectional studies. Several cross-sectional studies provide evidence of the disease 
association of abdominal obesity as depicted in Tables 2 and 3. From these findings 
several aspects of body fat distribution are apparent: 
(a) the number of different indices of abdominal obesity that have been shown to have a 
disease association is prolific, with only a few having been examined prospectively; 
(b) in several studies (see Tables 2 and 3) the body-fat-distribution index is more strongly 
associated with disease than BMI. This is not true of all studies which include overall 
obesity indices, e.g. percentage body fat has stronger association with hyperinsulinaemia 
than WHR (Folsom et al. 1989); 
(c) although it appears that the disease association exists across age, sex and race, there is 
strong evidence that body fat distribution is influenced by these factors. Direct 
assessment of abdominal obesity, using computed tomography has shown increasing 
abdominal obesity with advancing age (Fujioka et al. 1987). In simple terms this age 
association with body fat distribution could be described as the inevitable ‘spare tyre’ 
development of middle age. 

Similarly, computed tomography studies have shown that there is an inherent 
difference in abdominal fat distribution between males and females and that this is 
unrelated to weight (Graucer et al. 1984). Other studies found that the larger depot of 
abdominal fat in men is mainly due to the higher number of fat cells in that region 
(Krotkiewski et al. 1983a) and increased androgenic-oestrogenic activity has been 
observed in women with abdominal obesity (Evans et al. 1983). 

Recently it has been reported from the European Fat Distribution Study that the 
importance of the various indices of abdominal obesity does vary according to race 
(Seidell et al. 1989). 

The association of body fat distribution and cigarette smoking habit is of interest 
because it highlights how complex body fat distribution is. Cigarette smoking habit is 
negatively associated with BMI (Garrison et al. 1983; Manson et al. 1987) and the 
abdominal obesity index subscapular skinfold thickness (Donahue et al. 1987), but it is 
positively associated with another abdominal obesity index, the WHR (Barrett-Connor 
& Khaw, 1989; Shimokata et al. 1989). Therefore, research to date leaves many 
unanswered questions about the true role of body fat distribution in disease. Future 
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investigations must address questions such as the indices which are important and for 
which race, sex and age-group; and the standardization of various measurements, e.g. at 
what exact anatomical location should waist girth be measured? Thus, while all these 
developments may be very exciting in terms of characterizing the ‘at risk’ obese 
individuals, much work is needed before these indices become feasible for use in the 
same way as BMI. 

The advent of indices of body fat distribution has resulted in rapid developments in the 
identification of the ‘at risk’ obese individuals. However, the ‘pinning down’ of a 
heterogeneous disorder such as obesity is becoming increasingly complicated. Up to 
recently researchers of multi-factorial diseases such as coronary heart disease, had a 
simple task when it came to assessing obesity risk; a11 it required was the inclusion of a 
few simple anthropometric measurements such as weight and height. Now times are 
rapidly changing and future students of obesity may well envy their predecessors who 
could tackle obesity with a few simple indices. 

SOCIAL AND PSYCHOLOGICAL ASPECTS OF OBESITY 

The effects of obesity on psychological and social health. Assessment of the health risks of 
obesity should include assessment of the psychological and social aspects of the disorder. 
Having described the physical consequences of being obese, the effects on psychological 
and social health are now examined. There is accumulating evidence of strong prejudice 
against obese persons (Wadden & Stunkard, 1985; Wooley, 1987). The enormity of what 
this means for obese persons and the extent of contempt, they are subjected to, is seldom 
realized. That fatness is perceived as a mark of personal inferiority is evident from 
discrimination against obese persons in both academic and work settings: lower 
acceptance rates into high-ranking colleges have been found for obese high-school 
students than for normal-weight students even though the two groups did not differ 
in high-school performance, academic qualifications or application rates to colleges 
(Canning & Meyer, 1966). A survey of employers found 16% said they would not hire 
obese women under any circumstances, and an additional 44% would not hire them 
under certain circumstances (Wadden & Stunkard, 1985). Within the work-force it has 
also been shown that ‘fat executives get slimmer paychecks’: only 9% of those earning 
$25 000-$SO 000 were more than 10 lb overweight, compared with 39% of those earning 
$10 000-$20 000. Outside the work-place, discrimination constantly confronts the obese: 
even children demonstrate prejudice against obesity and regard fatness as being the fat 
person’s own fault (Harris & Smith, 1982). A recent study highlights how obese subjects 
have to live with a social handicap that is independent of parental social class, 
intelligence and education. This study found obese young men attain a lower social class 
than comparable young men from the same population (Sonn-Holm & Sorenson, 1986). 
Important social interactions such as entry into marriage may be more difficult for obese 
persons; with one study showing that only 12% of women who moved into a higher 
socio-economic class were obese, while 22% moving into a lower socio-economic class 
were overweight (Goldblatt et al. 1965). 

When obese persons seek help they often find further prejudice from the health 
professionals they turn to; it was found among a group of health-care professionals (86% 
of whom treated obesity) that 87% thought the obese were self indulgent, 70% assumed 
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they had emotional problems, 88% assumed they ate to compensate for other problems 
and 74% assumed they had family problems (Maiman et a f .  1979). 

Normal-weight persons, including health professionals, are unlikely to realize the true 
extent of the prejudice against obese people. This is because obese people subscribe to 
the majority view, i.e. regarding themselves as the cause of their own problems, thereby 
deserving of little sympathy (Wooley, 1987). It has been suggested that obese people 
appear better accepted than they really are simply because they do not challenge the 
social conventions that discriminate against them (Wooley, 1987). It is a chilling thought 
that health professionals may be among those who communicate to the obese the 
predominant social attitude of disapproval but are likely to be unaware of the hurtful 
impact of their intervention. 

THE CONSEQUENCES OF ‘OBESITY-PHOBIA’ 

A simple health message (in this case ‘fat is bad’) when taken too seriously brings other 
health problems. Weight obsession and ‘obesity-phobia’ are understandable when the 
social consequences are considered. Women are particularly vulnerable to weight- 
obsession probably because they are subjected to more social pressures on appearance, 
than men (Wooley, 1987). The most serious consequences of ‘obesity-phobia’ are the 
spiralling prevalences of eating disorders such as anorexia nervosa and bulimia nervosa 
(Russell, 1987). Women normally have more borderline intakes of micronutrients due to 
their lower energy requirements and associated lower energy intakes (Lee & 
Cunningham, 1990). This leaves women with less margin for dietary error. Yet women 
are more likely than any other group to repeatedly use ‘fad’ diets. The influence of 
medicine seems to have been lost. Countless dieters, many of whom are not overweight, 
are self selected and define for themselves an appropriate weight and choose, without 
advice, the means to achieve it. Prevalence of overweight among women has been shown 
to be strongly associated with low socio-economic status (Wooley, 1987). Obesity, 
thereby, further inflates the inequalities of life that burden the poor, with lower rates of 
employment (Wadden & Stunkard, 1985) and admission to high-ranking colleges of 
obese women (Canning & Meyer, 1966). Within Western populations large groups of 
vulnerable obese people exist at the mercy of countless profit-oriented groups offering 
various techniques to combat obesity. The safety of some of these techniques is 
questionable, particularly when used by normal-weight individuals. Our task as health 
professionals involved in treatment of obesity must include treatment of the aversion to 
obesity that far outweighs its health risks. It would appear that in this regard, we need to 
treat not only our patients but also ourselves and society at large. 

WHY SLIM? 

There is a high incidence of overweight and obesity in the developed world and, because 
of the health risks described, obese people need to make serious efforts to reduce their 
weight. This section examines the advantages and disadvantages of slimming. 

The advantages. Only very limited information is available on the effects of weight 
reduction on mortality and this is confined to life insurance data. In these studies, people 
who lost weight, and thereby became eligible for standard insurance, experienced a 
decline in mortality ratios to levels comparable with persons of average weight. Mortality 
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declined from 128 to 109% for those initially 25% overweight, and from 151 to 96% for 
those initially 35 to 40% overweight (Society of Actuaries, 1959; Manson et al. 1987). 

Improvements in coronary heart disease risk factors (hypertension, diabetes and 
hyperlipidaemia) are associated with weight loss in most slimmers, e.g. even small 
decreases in body-weight can lower blood pressure levels in obese hypertensives (Reisin 
et al. 1978); conventional teaching emphasizes diet therapy and weight loss for obese 
patients with diabetes (National Institute of Health, 1987) and hyperlipidaemia (The 
Expert Panel, 1988). 

As described previously, weight reduction in morbid obesity can cause complete 
regression of threshold conditions of severe obesity, e.g. pulmonary and renal dys- 
function and infertility. The improvement in mobility gained by obese persons with 
arthritis or respiratory disease on weight loss, is a well recognized benefit of slimming 
(Report on Obesity, 1983). 

Although information is limited at present, it would appear that body fat distribution 
can be altered by weight reduction. Small studies on women have shown that WHR is 
more resistant to change, on weight reduction, than waist:thigh ratio (Ashwell et al. 
1986). Other work suggests that smaller losses of weight achieve alteration of WHR 
when dieting is combined with exercise (Krotkiewski, 1988). These alterations in body 
fat distribution coincide with improvements in metabolic variables. 

The disadvantages. There appears to be considerable individual variation in health 
improvements gained on weight loss, and not all slimmers show improvement in 
coronary-heart-disease risk-factor profile on weight reduction, e.g. although diet therapy 
is considered the cornerstone of therapy for obese patients with NIDDM, plasma glucose 
levels do not always improve after weight loss (Watts et al. 1990). Similarly, men seem to 
show an increase in high-density-lipoprotein-cholesterol concentrations on slimming, 
whereas women often do not (Brownell & Stunkard, 1981). It may transpire that 
individuals whose health improves on slimming will be identified according to their body 
fat distribution. It has been reported that not only do obese women with greater 
abdominal obesity achieve greater reductions in WHR on similar weight loss, but that 
this coincides with greater improvements in metabolic variables (blood glucose and 
serum lipids levels) than those with gluteal-femoral obesity (DesprCs et al. 1988). 
Because surgical intervention is usually warranted in the treatment of morbid obesity, 
the benefits of weight loss to these patients has to be balanced against the short- and 
long-term risks of such surgery (Kral, 1985). The poor success rates of slimming have to 
be considered. If a ‘cure’ for obesity is defined as reduction to desired weight for 5 years, 
it is more likely that a person will be cured of most forms of cancer than of obesity 
(Brownell, 1982). If this was considered seriously by obese ‘would-be slimmers’ it is 
almost certain that most would question ‘why slim?’. Adverse psychological effects such 
as depression and pre-occupation with food have been documented in patients on 
weight-reduction diets (Stunkard, 1957). However, behaviour modification used in 
conjunction with diet therapy seems to reduce this (Wing et al. 1984). Therefore, to 
answer the ‘why slim?’ question, the advantages must be balanced against the disadvan- 
tages for each case. This necessitates individual assessment of all overweight-obese 
people. 

The epidemiology of overweightfobesity. Information on how many adults, in Ireland 
(Southern Ireland only) and the UK, currently in need of such an assessment to weigh up 
the gains and losses of slimming, is given in Figs 2 and 3. These graphs depict the 
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Fig. 2. The prevalence of overweight and obesity in Ireland, 1990: percentage distribution of overweight by 
sex (18-60 years). From Lee & Cunningham (1990). 
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Fig. 3. The prevalence of overweight and obesity in the UK: percentage distribution of body mass index 
(weight/height2) by sex. From Gregory et al. (1990). 

current percentages of overweight and obese men and women in both countries. These 
percentages result from the blanket application of the numbers found in the weight-for- 
height tables in representative samples of adults (Gregory et al. 1990; Lee & 
Cunningham, 1990). 

In Ireland 63% of all males and 48% of all females are overweight and in the UK 45% 
of all males and 36% of all females (using higher cut-off points for diagnosis of 
overweight) are overweight. Resources obviously cannot cover assessment of all these 
adults. 

W H O  S H O U L D  SLIM? 

An overall ‘Fat is Bad’ message to those relatively overweight populations, is not a good 
public health strategy. First, all obese people are not at high risk and, second, such 
messages fuel weight obsession. What is needed is the identification of the ‘at risk’ obese 
people so that those truly at increased risk of ill health can be targeted for treatment. 
Besides ensuring better care for those most in need, such a strategy could be expected to 
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Table 4. Who should slim? obesity risk assessment profile 

BMI 230 
or 
BMI >25 + Age <40 years 

or + Hypertension 
or +Diabetes 
or + Hyperlipidaemia 
or + Cigarette smoking habit 
or + Central distribution of body fat 

BMI. body mass index (weight/height2). 

cause some diminution in the epidemic of weight obsession. It is likely that once the 
public become aware that not all obese people are at the same level of risk, the problem 
of weight obsession may recede, e.g. women, who are the most weight-obsessive group, 
may even begin to regard fat accumulation on the thighs with pleasure, as the health 
benefits of gynoid-shape become more apparent. 

In order to start using what is known about the identification of ‘at risk’ obese persons, 
the use of a simple risk-factor profile (similar to that used in the assessment of 
hyperlipidaemia (The Expert Panel, 1988)), should be promoted. An outline of such an 
obesity risk assessment profile is presented in Table 4. Overweight persons being positive 
for any of these factors could be described as ‘at risk’. Degree of risk could be 
determined from the severity of the factor or the number of adverse factors positive. 

In conclusion, it is by the identification of the ‘at risk’ obese group that a major step in 
tackling the health aspects of ‘why slim?’ can be taken. There is a need for health 
professionals in the field to start using what is known about the characteristics of 
vulnerable obese persons so that they can be targeted for better care. In order to 
facilitate this a tool for obesity risk assessment is needed. This must be feasible for 
clinical use if it is to become a simple adjunctive to the easy-to-use weight-for-height 
tables. The tool proposed in the present article is the obesity risk assessment profile. 
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