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Summary

The goal of this paper is to compare the extent of child obesity in Canada, Norway
and the United States. As child poverty is an important correlate of child obesity,
we wish to examine the potential role of international differences in child poverty
in explaining international differences in the extent of child obesity. We use three
representative microdata surveys containing parental reports of child height and
weight collected in the mid-1990s in Canada, Norway and the US. We calculate
both the prevalence and proportional severity of child obesity for 6-11-year-old
children in each country, and represent the ‘extent’ of obesity diagrammatically.
Differences in patterns of child poverty are similarly depicted. Obesity extent is
also compared for poor and non-poor children in Canada and the US. Finally,
child obesity in the three countries is compared using only non-poor children
where we find that the extent of child obesity is much lower in Norway than in
Canada or the US. The pattern apparent for obesity is remarkably similar to that
found for child poverty. In Canada and especially in the US, we find a much
greater extent of obesity for poor than non-poor children. However, when we
compare only non-poor children in the three countries, although the magnitude
of difference is smaller, it remains clear that Norwegian children are much less
likely to be obese. Policy and research directed towards reducing the extent of
child obesity in both Canada and the US should pay particular attention to issues
of child poverty.
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Introduction

In this paper, we compare both the prevalence and sever-
ity of child obesity in three affluent countries: Canada,

Recent research has indicated increases over time in the
prevalence of obesity in both Canada and the United States
(1-6). These reported trends are worrisome given estab-
lished links between child obesity and adult obesity (7),
between adult obesity and adult health (8,9), and between
child obesity and child well-being today (2,10). Although
it is clear from country-specific studies that obesity rates
are rising over time in many countries, research which
attempts directly to compare child obesity across countries
is limited (11), so comparison of child obesity across coun-
tries with both different policies and different obesity out-
comes offers one strategy for learning about possible
solutions (12).

Norway and the US. These three countries are an interest-
ing set to study because, while similarly affluent [the gross
domestic product (GDP) per capita in 1994 for Norway
was $22 588, $21 590 in Canada, and $26 636 in the US,
all in 1994 US dollars (13)] they have made quite different
social policy choices and have correspondingly different
socioeconomic outcomes for children. Canada and the US
are both characterized as having welfare states with rela-
tively low levels of public spending (14) [15.4% of GDP
for social expenditures in 1994 in the US; 20.6 % in Canada
(15)], income transfers which are targeted to the poor
rather than universally available, and relatively high rates
of child poverty [24.5% in the US in 1994; 15.4% in
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Canada (16)]. Norway offers policy contrast with much
higher levels of public spending [26.4% of GDP in 1994
(14)], more universal and generous benefits and much
lower rates of child poverty — 4.3% in 1994 (15). To the
extent that socioeconomic status is a known correlate of
child obesity (17), we might expect to see differences across
the countries in patterns of child obesity.

Methods

We first compare child obesity across the three countries;
we next compare child poverty experiences. For Canada
and the US, we compare child obesity for poor and non-
poor children; finally, we compare child obesity for non-
poor children in each country.

To make comparisons of child obesity, we use three
nationally representative cross-sectional surveys carried out
during roughly the same time period. For Canada, we use
the 1994 National Longitudinal Survey of Children and
Youth (NLSCY). The 1994 cross-section is representative
of all Canadian children aged 0-11 years (with the excep-
tion of those living in the North, on reserves, or in institu-
tions). The NLSCY uses the Labour Force Survey sampling
frame and is thus a multistage probability sample with
geographical stratification and clusters within strata. Only
children with wvalid height and weight responses are
included in the analysis sample. In 1994, total sample size
for children aged 6-11 years was 9227. For the US, we use
the National Health and Nutritional Examination Survey
1988-1994 (NHANES III) which is a nationally represen-
tative survey of adults and children in the US from 1988
to 1994 with 2408 children aged 6-11 years. The 1995
Health Survey for Norway (NHS) is representative of the
full population in Norway with 766 children who are 6-
11 years old.

Height and weight information for children aged 6-
11 years is comparably reported by parents (or other
knowledgeable adults) in each data set. In other work (18),
we have emphasized that it is vital in comparative research
to use data which measure child height and weight in the
same way. While we have also argued that parent reports
tend to over-state child obesity, this bias should be equally
present in each of the three data sets used here. (Canada
does not have a nationally representative sample of chil-
dren with anything other than parental reports, the
NHANES IIT provides height and weight measures taken
during the interview, but we do not use these here as they
will not be comparable with the Canadian and Norwegian
data.)

Height and weight information is used to calculate the
body mass index (BMI) for each child. Consistent with
most recent literature on child obesity (3,19), obesity is
defined using the Center for Disease Control (CDC) thresh-
olds which vary by child sex and age. The CDC growth

charts are based on information for US children from the
1960s to 1990s. For comparability, the same thresholds are
used for all countries. We have also calculated all measures
reported in this study using the recently proposed interna-
tional definition of obesity (20). As the Cole thresholds are
higher, obesity prevalence rates were lower for all countries
causing small sample problems for Norway.

We first compare the prevalence of child obesity in the
three countries. However, when comparing child obesity
across countries, it seems both plausible and important that
the ‘severity’ of obesity could differ across countries with
similar prevalence rates. For example, country A and coun-
try B could both have child obesity prevalence rates of
10%. However, if the obese children in country A are much
more severely obese, it would be misleading to base the
cross-country comparison on prevalence alone. Given the
same prevalence, more severe obesity (i.e. higher BMI’s) is,
for adults, associated with more negative health conse-
quences (21-25). To present a more complete comparison
of child obesity in Canada, Norway and the US, we thus
also calculate the average proportional ‘severity’ of obesity
for all children with a BMI greater than the relevant CDC
threshold [i.e. (child BMI — appropriate age/sex threshold)/
threshold].

Finally, we summarize the overall ‘extent’ of obesity (19)
in the population as the product of prevalence and average
proportional severity. Following the literature on poverty
measurement, which deals with the same issues of incidence
and depth of poverty, we note that the ‘extent’ of child
obesity in each country can be depicted diagrammatically
in ‘obesity boxes’ which illustrate prevalence on the hori-
zontal axis and average severity on the vertical axis.

Notice that the extent measure implicitly weights preva-
lence and severity equally (as the two are simply multiplied
together). However, it is not obvious whether it is worse
for population health to have a higher prevalence of child
obesity and lower severity or vice versa.

To compare child poverty, we employ microdata from
the Luxembourg Income Study (LIS). The LIS is a collection
of microdata sets, housed in Luxembourg but accessible to
remote users via the internet. Individual countries have
contributed their own data sets, but LIS staff have made
every effort to ensure, where possible, comparability (26).
For each country, we choose the year of LIS data which is
closest to the year for which we have child BMI informa-
tion. We use LIS data rather than the income information
available in the health microdata sets for our discussion of
child poverty as it provides more detail than is available in
the health data sets. For Canada, the LIS data set is the
1994 Statistics Canada Survey of Consumer Finance; for
the US, the 1994 March Current Population Survey; for
Norway, the 1995 Income and Property Distribution Sur-
vey. We again focus on children aged 6-11 years for the
poverty calculations.
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Poverty lines are comparably chosen as 50% of median
‘adjusted’ disposable income in each country. Disposable
income includes income from all sources, including govern-
ment transfers; personal taxes are deducted. Family income
is adjusted by dividing by the square root of family size
made to account for the differing needs of families of
different sizes. This approach to poverty assessment is stan-
dard in the international poverty literature (27,28).

For each country, we calculate the incidence of child
poverty (percentage of children with income less than pov-
erty level) and average proportional depth of child poverty
(income shortfall divided by the poverty line averaged over
all poor children). We also compute the ‘intensity’ of child
poverty (29) as the product of incidence and proportional
depth. Notice that the summary indicator of child poverty
status is thus entirely analogous to that used to indicate the
extent of child obesity. (However, the two literatures have
developed separately and use different terminologies to
describe effectively the same concepts — prevalence of obe-
sity/incidence of poverty; extent of obesity/intensity of pov-
erty.) We again employ ‘poverty boxes’ to diagrammatically
summarize the intensity of child poverty in each country.

All statistical analyses were carried out using Statistical
Analytical Software (SAS); sample weights are used to
account for survey design.

Results

‘Obesity boxes’ for 6-11-year-old children are illustrated
for Canada, Norway and the US in Fig. 1. (Table 1 reports
all of the numbers used to construct the boxes.) Quite
clearly, child obesity is a smaller problem in Norway than
in either Canada or the US. This is largely the result of
lower prevalence (6.3% in Norway compared with 16.1%
in Canada and 20.7% in the US). For children who are
obese in Norway, the ‘severity’ of obesity is similar to that
evident in the other countries (on average, 19.6% of the

relevant CDC threshold in Norway compared with 20.3%
in the US). In fact, while Canadian children have a higher
prevalence of obesity than Norwegian children, Fig. 1 indi-
cates that the average severity of child obesity in Canada
is slightly less than in Norway (though notice in Table 1
that because there are so few obese children, standard
errors on the estimates of proportional severity are large
relative to the mean, so the point estimates are not statis-
tically different). Taking both prevalence and severity into
account, however, the extent of child obesity is clearly
greater in Canada than in Norway; the extent of child
obesity is greatest in the US.

Figure 2 illustrates ‘poverty boxes’ for 6-11-year-old
children in the three countries, and the first startlingly
obvious point to make is that Figs. 1 and 2 are hard to
distinguish (numbers used to construct the poverty boxes
are provided in Table 2). Patterns observed for the intensity
of child poverty experienced in the three countries are
nearly identical to the patterns of child obesity. Child pov-
erty incidence is much lower in Norway than in either
Canada or the US; depth of poverty given a child is poor
is not as different. Again, while Canadian incidence of
poverty is higher, poor children in Norway actually have
slightly greater depth of poverty than their poor Canadian
counterparts. Overall, it is again evident that there is more
child poverty in Canada than in Norway; the most child
poverty is evident in the US.

Figures 3 and 4 present obesity boxes for poor compared
with non-poor children in Canada and the US. We were
not able to carry out a similar analysis for Norway because
there were only 49 obese children. Note, however, that
Norway having numbers so small as to preclude statistical
analysis is in itself an extremely important point!

The main message of Figs 3 and 4 is that the extent of
obesity is greater for poor children than for non-poor chil-
dren in both Canada and the US, though the difference
between the two groups is more pronounced for children
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Figure 1 Obesity extent — children ages 6-11,
Canada 1994, United States 1988-1994, Nor- 0.05
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National Longitudinal Survey of Children and 0 0.05

Youth (Canada).
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Table 2 Poverty rate, gap and intensity, chil-

United States 1994

Canada 1994 Norway 1995

dren aged 6-11

Poverty rate
Poverty gap

Poverty intensity (rate x gap)

16.1% (0.18) 3.5% (0.18) 24.6% (0.17)
26.2% (0.25) 31.9% (1.1) 35.8% (0.20)
421.8 1117 880.7

Standard errors in parentheses.

Poverty is measured using one-half median equivalent household after tax income for each country.
The equivalence scale used is the square root of the number of individuals in the household.
Source: Authors’ calculations using the Luxembourg Income Study.

releases glucocorticoids which has been shown to increase
appetites and lead to over-eating (37-40).

As our results indicate, non-poor children in Norway
have the lowest prevalence of obesity while non-poor chil-
dren in the US the highest. Because the poverty population
is not static, the non-poor population contains families at
risk of future poverty and families with recent experiences
of poverty — the higher the current poverty rate, the higher
the proportion of the non-poor who have likely recently

experienced poverty or will experience poverty in the
future (27). Thus, a greater percentage of the non-poor
population will be subjected to risks associated with obe-
sity, as noted above. As well in the US and, increasingly, in
Canada, social programmes emphasize that individuals
assume more of the risks for their own security (41),
meaning more stress for those at risk of job loss. Finally,
there are programmes in Norway which may help to
reduce child obesity over all income levels such as laws
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which prohibit advertising of unhealthy foods to children
(42).

Although we have only been able to compare child pov-
erty and child obesity across the countries at a single point
in time, future research should attempt cross-country lon-
gitudinal comparisons. Are there ‘critical periods’ of weight
gain (i.e. during infancy, childhood, adolescence) with par-
ticularly negative health effects (43,44)? Are similar pat-
terns apparent in all countries or might these be mediated
through different policies (e.g. longer maternity leave
allowing longer periods of breast-feeding; different nutri-
tion standards in daycare centres; different physical educa-
tion programmes in public schools). Research providing
longitudinal comparisons would also be useful for policy-
makers in helping to understand linkages between poverty
and obesity. Chronic or long-term poverty generally has
larger negative associations with health status than current
poverty (45). In particular, as there is a lag between weight
gain and health deterioration, past household income may
have important connections with child BMI.

Given that results indicate a lower overall prevalence of
child obesity in Norway and higher levels in the US, future

research should include analysing outcomes across coun-
tries with varying policies which affect all children. For
example, is there evidence that reducing the availability of
junk foods in vending machines and/or increasing oppor-
tunities for physical activity in schools helps reduce obesity
in children? There may be important differences across
countries with respect to national standards for schools. As
well, there may be more local parks and sidewalks which
encourage exercise among children. Research has begun
which analyses the association between number and inten-
sity of fast food services and cardiovascular disease (46).
Governments should continue to try and understand how
to balance convenience and social policy which encourages
healthy behaviours through international policy and out-
come comparisons.
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