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Deprivation indices and childhood BMI: a re-evaluation

International Journal of Obesity (2013) 37, 475–476;
doi:10.1038/ijo.2013.3; published online 12 February 2013

A paper in this issue1 challenges the conventional wisdom that
body mass index (BMI) in children increases as deprivation index
score increases. These results should lead us to consider both our
assumptions about the data, but also our assumptions about the
‘shape’ of health inequalities.
Deprivation indices were developed to identify geographic

areas within the UK, which have multiple economic, social and
housing disadvantage. The UK measures are among the most
sophisticated in the world and are widely used in policy and
planning across multiple departments of the UK government2 as
well as outside of government. A large body of research has
demonstrated that mortality, life expectancy and many health
problems are associated in a graded fashion with deprivation
score such that health, however defined, worsens as deprivation
increases. The causes of ill-health/mortality are also graded
across deprivation score and it has been widely reported that (1)
there is an increasingly greater prevalence of health-adverse
behaviours with increasing deprivation and, (2) that health-
adverse behaviours cluster together.3 The latter observation is
somewhat confounding, as there is nothing inherent about
being poor or middle class that would ‘force’ a person to smoke
or refuse to exercise. And, here it is important to note another
interesting point; in spite of the term ‘deprivation’ this graded
relationship between deprivation and ill-health/mortality, etc. is
indeed graded even among the less deprived!
This previous body of research means that any negative

aspect of health is presumed to increase in prevalence as
deprivation score increases. In this context the current body of
BMI research is almost completely focussed on overweight and
obesity, and the assumptions made about the relationship
between BMI and deprivation are of a graded relationship of
increasingly greater prevalence of overweight/obesity, with
increasing deprivation index score, with the purported mechan-
isms being overeating and lack of exercise (see page 33).4 The
problem with this assumption is that both the extremes of BMI
are unhealthy, and therefore BMI has a u-shaped association with
mortality and morbidity;5,6 this relationship is well-established
and has been maintained across the 20th century.7

Historically, malnutrition, usually diagnosed with an ‘under-
weight’ BMI, was a significant health issue but because of the
steady increase in mean population BMI over the previous few
decades, there is an assumption that underweight is not really a
health problem anymore except for small numbers of people with
body image disorders. Griffiths’ paper clearly shows that this
assumption, at least for children may be wrong. Considerable
previous research has reported a statistically significant positive
association between overweight and obesity and deprivation
score using linear regression techniques. But the analysis reported
here found that mean BMI peaked in middle-class deprivation
scores. We do not actually know whether other researchers have
not seen this curvilinear relationship between BMI and deprivation
or that they have not tested for its presence because they
assumed a linear relationship.
It may also be that the previously reported positive association

between BMI and deprivation only ‘appeared’ as the proportion of

underweight people in the population has declined. This would
lead to a more j-shaped joint association, which is sufficiently
linear to result in a statistically significant association. Another
possible explanation for the lower mean BMI in this study’s more
deprived groups is that there are more children who are
undernourished, which would have the effect of reducing the
mean level of the BMI in the most deprived. An examination of
the variance in BMI levels by deprivation level or a plot of
the frequency distribution at each level of deprivation would
demonstrate whether this latter explanation is the case.
Regardless of the underlying reasons for the nonlinear relation-

ship it is crucial that health researchers become more aware of the
possibility of nonlinear relationships, as they are actually quite
common in biology.8 Within public health this is particularly
noticeable in the area of health-adverse behaviours. The most
overhyped of which is probably the nonlinear relationship
between cardiovascular disease and alcohol consumption,9 such
that abstainers and people with high consumptions levels are at
the most risk of developing cardiovascular disease. A similar
relationship is seen with exercise and cardiovascular disease.10

Researchers need to stop assuming that the relationships are
linear and start practicing what most of us were taught in
introductory statistics—to do some exploratory data analysis at
the beginning of the analysis. Unfortunately taking this too far has
been perceived as ‘fishing expeditions’, and we are not
encouraged to devote the time needed to understand our data.
The fundamental questions we need to ask before we dive into
the ‘interesting’ part of the analysis are: (1) What is the nature of
the relationship between variables? (2) Should linear relationships
be assumed? (3) Do the data actually conform to the underlying
statistical assumptions for the analytic method selected?
It is essential for effectively targeting interventions that we have

a genuine understanding of how the risk factor is distributed in
the population. We do not necessarily have to try to use complex
analytic techniques, which I have found to be difficult to explain
clearly in a journal article. But when we provide data plots, as in
the Griffiths paper, this will clearly make the point much more
effectively than complicated mathematical transformations in
regression tables.
The overall message is to spend quality time with the data and

check all assumptions.
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