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Analytical approaches

Multilevel analytical approaches in
social epidemiology: measures of
health variation compared with
traditional measures of association

J Merlo

Considering both distribution and determinants of health

Ahern et al' present the results of a

multilevel analysis showing the in-
creased likelihood of preterm birth af-
fecting both African American and white
women living in a neighbourhood with
deprived socioeconomic characteristics.
This increased risk was independent of
individual cigarette smoking and modi-
fied by socioeconomic characteristics of
the women. The authors, taking a multi-
level perspective, concluded that exam-
ining both neighbourhood and indi-
vidual  socioeconomic  factors in
combination with behavioural and bio-
logical factors is the most adequate way
to study determinants of preterm deliv-
ery.

In this issue of the journal Jennifer

MULTILEVEL ANALYSIS WITHOUT
MULTILEVEL REGRESSION— IS
THE INTRA-NEIGHBOURHOOD
CORRELATION* A NUISANCE?

The study of Ahern et al contributes to
the growing stream of current multilevel
analysis in modern health epidemiology.
However, the analytical approach of
Ahern’s multilevel analysis does not
apply multilevel regression (synonymous

with hierarchical regression)*” for statisti-
cal modelling. The authors describe the
association between preterm birth and
neighbourhood variables by population-
average regression techniques that ac-
count for intra-neighbourhood correla-
tion using a method called generalised
estimating equations (GEE).”” In this
way the authors simply aim to provide
acceptable estimates for the standard
errors around point estimates (that is,
odds ratios, 95% CI), treating the intra-
neighbourhood correlation as a “nui-
sance” that needs to be adjusted in the
analysis but not explicitly investigated.
Analogously to the study of Ahern,
other social epidemiologists have
adopted a similar analytical approach,
applying SUDAAN statistical software
(http://www.rti.org/) to perform multi-
level analysis. As in Ahern’s study,
SUDAAN analyses also consider the vari-
ance structure of the data as a necessary
“nuisance”. These authors’ analytical
approach and the estimation of the
association between neighbourhood
characteristics and health are, however,
appropriate and formally correct.

*The most fundamental reason for applying special statistical techniques in multilevel analysis is the
existence of intraclass (intra-neighbourhood) correlation. The intraclass correlation is a measure of
the degree of similarity among the outcomes of members of the same neighbourhood. Individuals
living in the same neighbourhood may be more similar to each other than individuals living in other
neighbourhoods, as they share a number of economic, social, and other neighbourhood
characteristics that may condition similar health status. In this sense neighbourhoods can be consider
as “clusters” of individuals sharing a common propensity for similar outcome within clusters. More
technically, the intraclass correlation is a variance partition coefficient that indicates the proportion
of the total variance (V)—that is, the sum of 1st level (individual) and 2nd level (neighbourhood)
variances in a health outcome that it is accounted for by the 2nd level variance.’ Intraclass correla-
tion needs to be accounted for in regression analysis, as in the study of Jennifer Ahern et al.! Other-
wise the lack of independence, arising from two sources of variation at different levels (individual
and neighbourhood) of the data hierarchy contradicts the assumption for performing traditional
regression analysis. If ICC is not considered, the study sample is artificially “inflated” and the stand-
ard error of neighbourhood variables underestimated. One can image 100 neighbourhoods with
some 50 individuals each (that is, population size=5000 individuals). If the individuals within each
neighbourhood are exactly similar to each other, but completely different from the individuals in the
other neighbourhood (intra-neighbourhood correlation=100%), the effective number of individuals
would be 100 rather than 5000. In other words, if the ICC=100%, the effective population size will
be the number of neighbourhoods, rather than the number of individuals.

ICC = Vand level

Vand level + Vst level
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Is this the end of the story? Is the only
reason for applying complicated statisti-
cal techniques so that correct confidence
intervals may be obtained? Is the intra-
neighbourhood correlation only a “nui-
sance” that needs to be controlled but
not investigated? Is knowledge regard-
ing multilevel measures of health varia-
tion, like intra-neighbourhood correla-
tion, irrelevant in social epidemiology?

MULTILEVEL MEASURES OF
HEALTH VARIATION

Within social epidemiology, explicit
knowledge about intra-neighbourhood
correlation is of importance for substan-
tive epidemiological reasons. Estimation
of the extent to which individuals within
a given neighbourhood are correlated
with one another in relation to health
(the concept of intra-neighbourhood
correlation) yields important infor-
mation by itself. The more the health of
the individuals within a neighbourhood
are alike (as compared with individuals
in other neighbourhoods), the more
likely it is that the determinants of indi-
vidual health have to do directly with the
contextual  environment of  the
neighbourhood,* and/or that strong so-
cial processes of contextual/geographical
segregation are taking place—that is,
similar types of individuals choose or are
forced to reside in a given neighbour-
hood.

The investigation of multilevel meas-
ures of health variation (for example,
slope variance, modelling of variance,
variance partition coefficient, and intra-
neighbourhood correlation) yield more
extended and sophisticated information
than traditional measures of association
(for example, regression coefficients,
odds ratios).*” For multilevel logistic
regression Larsen has proposed using a
median odds ratio (MOR) measure that
reflects the second level (that is, neigh-
bourhood) variance and can be used to
quantify area effects on individual
health.” This author has also proposed
the use of an interval odds ratio (IOR)
that integrates neighbourhood variation
in measures of association. MOR and
IOR are intuitive and easy to be inter-
preted in terms of well known odds
ratios. In general, the use of measures of
health variation is a rather new but
promising methodological approach
that needs to be developed in social
epidemiology.

When studying individuals nested within
neighbourhoods, an ICC=0% suggests that the
areas are not important determinant of
individual health, as the neighbourhoods
resemble random samples from the whole
population.
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INTERVENTION FOCUSED ON
PLACES INSTEAD OF PEOPLE
Estimation of the extent to which
individuals within a given neighbour-
hood are correlated with one another in
relation to health (that is, the concept of
intra-neighbourhood correlation) has
value in the context of ideas about the
efficacy of focusing intervention on
places instead of people. Traditional
measures of association like odds ratios
can say nothing about how individual
health variation in the population differs
or correlates between neighbourhoods.
For example, if an intervention were to
focus on a given selection of “high risk”
neighbourhoods, when in fact neigh-
bourhood variation was actually a very
small part of the total variation, then a
very large number of high risk individu-
als would be missed simple because they
reside in apparently middle and low risk
neighbourhoods." In other words, when
the intra-class correlation is small, focus-
ing intervention on places may be a
rather inefficient strategy. Therefore, by
basing our investigation on the size of
the intra-neighbourhood correlation, we
can evaluate the relative importance of
the neighbourhood level for different
kinds of outcomes, and can promote
resources for community intervention
for those health outcomes that are
largely determined by the neighbour-
hood. Traditional measures of associ-
ation such as odds ratios thus provide an
incomplete epidemiological basis for de-
cision making in public health interven-
tions. Nevertheless, analysis of tra-
ditional measures of association has
been the approach most commonly used
in  multilevel  population  health
research.'

MEASURES OF HEALTH
VARIATION AND TRADITIONAL
MEASURES OF ASSOCIATION
GIVE COMPLEMENTARY
INFORMATION
It is possible to find large traditional
measures of effect (regression coeffi-
cients, odds ratios) side by side with
smaller measures of health variation
(neighbourhood variance and intra-
neighbourhood  correlation).”  Even
more, neighbourhood variables tend to
be more “significant” and have smaller
confidence intervals when the intra-
neighbourhood correlation is low. We
need to understand that large odds ratios
and a low intraclass correlation are not
contraintuitive facts, but they give differ-
ent and complementary information."
Natural neighbourhood differences,
even when very small, may give enough
contrast of exposure to detect an associ-
ation and this association is rather inde-
pendent of the individual variation. The
accompanying figure shows that it is
possible to imagine a situation when an
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Figure 1 (A) and (B) Present two multilevel
analyses showing the exact same association
(regression coefficient, B=4.8) between
diastolic blood pressure and proportion of
people with low educational achievement.
However, the size of the intra-neighbourhood
correlation ranged from less than 1% (A) to
100% (B). In the first case (A) the areas do
not differ more than random samples taken
from the whole population, and the
geographical environment has almost no
effect on the individual outcome. In the
second case (B), the clustering of persons in
relation to blood pressure is total, and the
geographical environment completely
influences individual outcome. Despite the
large disparity in the size of the
infra-neighbourhood correlation, the size of
the regression coefficients is similar (that is,
B=4.8) in both cases. A similar figure has
been previously published in the Journal of
Epidemiology and Community Health and is
reproduced here with permission."

evident association (regression coef-
ficient, 3=4.8) between neighbourhood
proportion of people with low edu-
cational achievement and blood pressure
coexists when the intraclass correlation
is very large, but also when it is very
small. It is obvious that we can observe
the same means with very different vari-
ation around these means. In the analy-
sis of traditional measures of association
we focus on fixed mean parameters.
However, in analysing components of
health variation we mainly focus our
attention on variance around the
means."

CONCLUSIONS

Certainly broad social and economic
forces generate differences among
neighbourhoods that shape the distribu-
tion of health outcomes.” Strategies of
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disease prevention need to combine per-
son centred approaches with approaches
aimed at  changing  residential
environments.' For this task, traditional
measures of association (for example,
regression coefficients, odds ratios) be-
tween neighbourhood socioeconomic
characteristics and individual health are
a relevant approach to understanding
cross level effect pathways and social
determinants of health.”” However, when
it comes to evaluating multilevel risk
distribution and the public health rel-
evance of specific administrative
boundaries" (for example, districts, mu-
nicipalities, neighbourhoods) on differ-
ent individual health outcomes, multi-
level measures of health variation (for
example, intra-neighbourhood correla-
tion) present themselves as a new epide-
miological approach that may prove very
useful in social epidemiology.
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El Salvador: social cost of neoliberal health reform

espite eight months on strike
Dagainst health  privatisation,'

popular marches, and a large
electoral reverse, the Salvadorian
government seems determined on
privatisation. The Congress debated a
loan from the Interamerican Develop-
ment Bank to decentralise the Ministry
of Public Health (MPH), which was
denounced as concealed privatisation by
political opposition. Compared with
social security reduced cover (15%),
MPH provides services particulary to the
poor and extremely poor groups. Its
privatisation would enlarge the already
disconcerting exclusion of these Salva-
dorians, condemned by the system to
consume the unique item that remains
free and abundant in this country—
waste.

(Translation of the sign “Well done
Salvadorian . . .Consume yours with
pride” campaign sponsored by Salvado-
rian Association of Industrialists, ASI.)

E A Espinoza

Universidad de El Salvador, Final 25 Avenida
Norte y Boulevard de Los Héores Edificio de la
Rectoria San Salvador, El Salvador;
espinoza@telesal.net

1 Espinoza E, Vargas F. On the right to health
in El Salvador: no to privatisation. J Epidemiol
Community Health 2003;57:82.
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