The following is a comment on references 1 and (to stegeee) 2 that was submitted to
the International Journal on Equity in Health. Tbardal plans to post it upon receipt of
replies from the authors of references 1 and 2.

Title:

The relationship between overall prevalence and meastidiferences between
outcome rates

Comment:

The article by Eikemo et al.[1] is the second recetmtlarin this journal to address my
views on the relationship between the size of relatifferences in experiencing (or
avoiding) an outcome and the overall prevalence of atome. The first was a 2007
article by Houweling et al.[2].

The principal matter at issue is a pattern wherebyater an outcome the greater tends
to the relative difference in experiencing it and thalentends to be the relative
difference in avoiding it. Since 1987, | have described#ttern in a hundred or so
places, which descriptions are available on the Meastt@adth Disparities page of
jpscanlan.com.[3] In recent years | had termed the pdttieterpretive Rule 1” (or
“IR1")[4] or “heuristic rule X" (or “HRX"),[5] the termemployed by Eikemo et al. After
researchers in the United Kingdom termed the pattern “&aaniule,”[6] | adopted that
usage, and on the Scanlan’s Rule page of jpscanlan.caleirdsa nuances of the patterns
of correlations of various measures of differences/éen outcome rates with the overall
prevalence of an outcome and discuss various exampiesezrch that fails to consider
the implications of those correlations.[7]

The article by Eikemo et al. references a 2006 guest edlitotlzee American Statistical
Association magazine Chance, styled “Can We Actuallgdvdes Health Disparities?,[5]
in which | addressed the ways relative differences ewates, as well as absolute
differences between rates and differences measured byaidds tend to be correlated
with the overall prevalence of an outcome. The &tigl Houweling et al. referenced a
2000 article in the social science journal SocietyestyRace and Mortality,”[8] in
which | had solely addressed relative differences. Buhatticle by Eikemo et al. and
that by Houweling et al. recognize the existence of caiwak between relative
differences in experiencing an outcome and the ovar@llalence of an outcome similar
to those | had identified and thus the need in some mamteke overall prevalence into
account in interpreting relative differences betweealther healthcare outcome rates of
advantaged and disadvantaged groups. Houweling et at., whilartegafhmy treatments
of absolute differences in the Chance editorial and atbeks between 2005 and 2007,
reached essentially the same conclusions | had réashi® the correlations of between
absolute difference and the overall prevalence of acooé.

(Houweling et al. briefly discussed the odds ratio agasore that avoids the interpretive



issues resulting from the correlations described in thadtys That view is contrary to
points | made in the Chance editorial and other worksggback as far as 1991,[9]
which illustrate the way odds ratios are also corrdlatigh the overall prevalence of an
outcome. But there is no need to address that arasagfrdement at any length in this
comment.)

Though both Eikemo et al. and Houweling et al. cruciallgagvith my view that
relative and absolute differences between rates canrenalbeated without consideration
of the implications of overall prevalence, severplkeass of their analyses warrant
comment. First, while both articles puzzle over possi@anations for the observed
patterns of correlations of relative (or absolute)edéhces with overall prevalence, they
ignore what | suggest is a quite sound explanation fdr sorelations. Such
explanation, as expressed in Race and Mortality and othey places (and adopted by
Carr-Hill and Chalmers Dixon [10]), lies in the shapésormal distributions of factors
associated with the likelihood of experiencing an outcdtns best illustrated in terms
of the distributions themselves in Figure 1 of a 1994 Chartade.[11] But Figure 1 and
Table 1 of the 2006 Chance editorial also usefully illastthe way that the patterns are
inherent in the shape of other than highly irregular diskributions. Table 1 shows how
in the United States African Americans comprise a higiheportion of the population
falling below each point defined by a decreasing multiplnefpoverty line than they do
of the population falling below each higher point, but tha also comprise a higher
proportion of the population falling above the point thaaytto of the population falling
above each higher point. Correspondingly, the lowernnicome level the greater tends to
be the relative difference between rates of fallinigwet and the smaller tends to be the
relative difference between rates of falling abovélénce, for example, reducing
poverty will tend to increase relative differences ingytywrates but reduce relative
differences in rates of avoiding poverty.[5,8] The s&mtors underlie the observed
reverse U-shaped pattern of absolute differences icehtify Houweling et al. (and also
reflect why Houweling et al. are mistaken in the view tdds ratios are unaffected by
the overall prevalence of an outcome).[4,5,12]

The patterns can also be illustrated by hypotheticaktese data, which show how
lowering a cutoff (or improving test performance such tHagieakons previously falling
just below the cutoff are enabled to reach the cutaff)t@nd to increase relative
differences in failure rates but decrease relativedifices in pass rates.[4,7,10] The
patterns can also be illustrated in a wide range ofalatgable from the U.S. National
Health and Nutrition Survey, which show, for exampayhowering blood pressure for
the entire population will tend to increase relativeedldhces in hypertension rates while
reducing relative differences in rates of avoiding hypesitan.[11] Presumably, the
patterns could also be consistently illustrated in treejoint scaled morbidity data that
underlie the analysis in Figure 1A of Eikemo et al. Tikiamnoving down the five
categories from best to worst health and dichotomittie data at each point, one would
likely find that within the great majority of respondenvgps the relative difference
between rates of falling below each point increasetewine relative difference between
rates of falling above each point decreases



Second, both the Eikemo article and the Houweling arfizgle¢o reflect a clear vision of
the mechanisms necessarily underlying the patterns tisey\@ or any patterns that
involve comparisons across multiple populations (or dmespopulations at different
points in time). Such patterns will generally be funwtiof both the overall prevalence of
an outcome in the various settings and the size alifference between the underlying
risk distributions of the advantaged and disadvantaged ghnogash setting, as was
explained at some length in Race and Mortality. Fomgte, consider two settings in
each of which two groups differ in average test performanoesetting A by .5 standard
deviations and in setting B by .4 standard deviations. Ircaoymstance where the
cutoff is set at a point where the same proportiath@thigher-scoring group passes in
each setting, the relative difference between failates of higher- and lower-scoring
groups, and the relative difference between pass ratks higher- and lower-scoring
groups will be greater in setting A (as will all otheeasures of differences between
rates).[13] But if the cutoff score is lowered in sett)gaccording to HRX, or Scanlan’s
rule, the relative difference between failure ratédstend to increase (possibly, but not
necessarily, enough to make it larger than in settingvhile the relative difference in
pass rates will tend to decrease (further increasingxeat to which that relative
difference is larger in setting A than in setting B).

In examining health and healthcare inequalities, a diffias that usually we are able to
observe only the outcome rates. And from those we emgstavor to divine the
difference between the underlying distributions of advatagel disadvantage
demographic groups. Commencing in January 2008,[14], | have liEbem approach to
doing so in about 20 commentaries or presentations, vahichnade available on the
Solutions page of jpscanlan.com,[15] and which apply that apprm data from various
studies. The procedure involves inferring from a pair &g #e difference, in terms of
the percentage of a standard deviation, between the mEhaysothesized underlying
distributions. For example, from adverse outcomesraf 14.4% and 4.8% one can infer
that the difference between means is .60 standard dssafrom adverse outcome rates
of 45.0% and 30.0% one can infer that the difference betmeans is .39 standard
deviations. As | have repeatedly explained, this approasia mumber of imperfections.
But it at least reflects a theoretically sound eftortletermine what a pair of outcome
rates indicate about the extent of health inequality particular setting unobscured by
the effects of overall prevalence of the outcomihat setting. In any case, the approach
is discussed at length on the above-mentioned Sodupiage and its references, and a
database with which to implement the approach is madklbleaon the Solutions
Database page of jpscanlan.com.[16]

The lack of clear vision as to the mechanisms undertyiagatterns they observe, or as
to precisely what an appraisal of the size of health ilggsaought to seek to identify,
undermines the analyses of both Eikemo et al. and Houwetdlialy in a number of
respects. While both Eikemo et al. and Houweling et aklode that relative (and
absolute) differences must be interpreted by taking dyaeatalence into account, they
do not offer guidance on how to do that (save that Eiketral. suggest that relative
inequalities should be &#8220;interpreted hand-by-hand withratiad and estimates of
absolute inequalities&#8230;&#8221;). Both articles imply thainio cases with the



same relative difference between rates, the ortethd larger absolute difference would
involve the greater inequality. That is certainly cotres illustrated in Table 3 of a 2008
presentation.[17] But they do not suggest how one mightigieah situation where, say,
in one setting the adverse outcome rates are 7.4% @¥d(a.rate ratio of 2.5 and an
absolute difference of 4.5 percentage points) and in ansekieng the rates are 2.7% and
0.9% (a rate ratio of 3.0 and an absolute difference of Xc@piege points). According
to the procedure discussed above (and as shown in Tablen3ejusbned), the
differences in the two settings are actually the s&#8211; i.e., a difference of .44
standard deviations between the hypothesized underlying nfgaapproach involving
the exercise of intuitive judgment, such as the two gro@ipsithors seem to have in
mind, might reach the same result. But to the extettthe judgment exercised in such
an approach is an informed one, it would be informed byndengtanding of the same
properties of normal distributions that underlie the Sahst Database.

An understanding of the underlying mechanisms is also negdéesdraw sound
inferences as why the strength of the relationship betweeprevalence of an outcome
may vary from setting to setting. It has been suggebktddhe greater cohesiveness of
more egalitarian societies will lead to generally dxeliealth in those societies.[18] The
point is by no means implausible; and whatever the tedfiegreater cohesiveness,
diminishing marginally utility would seem also to lead tttéxeoverall health in more
egalitarian societies. Certainly comparatively egasitacountries like Norway and
Sweden have excellent health. Assuming that egalitadaieties have comparatively
better health generally (i.e., lower adverse outcatesy and less health inequality in a
meaningful sense (i.e., as reflected in the sizeeilitherence between underlying risk
distributions of advantaged and disadvantaged groups),isher@son to expect that the
lower level of general inequality in those countries, loylieg to reduce the relative
difference in adverse health outcome rates, wikdit®® moderate to some degree the
tendency for the lower overall prevalence ratesasehcountries to be associated with
high relative differences in adverse outcomes.

On the other hand, the lower health inequality in coesinith low adverse outcome
rates should heighten the association between Ietadth and smaller relative
differences in favorable outcomes. Thus, it would beresting to know, for example,
whether, consistent with theory, the data underlyiegiixemo study would show a
stronger positive correlation between adverse outcates and relative differences in
rates of avoiding those outcomes — i.e., low adversmme rates associated with small
relative differences in avoiding those outcomes — thamegative correlations such data
show between levels of adverse outcomes and retdifieeences in rates of
experiencing those outcomes.

The point that the size of an inequality in a meaningguise turns on the difference
between the means of the underlying risk distributions¢are other measure of
difference between the distributions) is not to sugdedtrio standard measure of
differences between rates ought to be of concern ¢éciatyg desiring to eliminate health
inequality. Because a greater number of disadvantagedngeas® affected by an
outcome with a large absolute difference between rasesdne with a small absolute



difference between rates, a society might decidentloaie resources are warranted to
address an inequality in an outcome with a large absoiffieeence between rates than
an inequality in an outcome with a small absolute diffee between rates, even when
the latter involves a greater inequality (properly measuiad)even though the larger
absolute difference might prompt the attention to reduttiagparticular inequality, it
should be recognized that whether society is achieving megreeducing that

inequality cannot be determined by simply examining whetleealisolute difference
between rates increases or decreases. For the &difletence can decrease even when
the inequality is increasing and increase even when theatity is decreasing.

Regardless of the points | raise above, and regardissglo disagreements as Eikemo et
al. or Houweling may have with my work or the discuss$iere, both of their articles are
potentially quite significant. For both articles importaistate or imply that prior studies
that have relied on relative (or absolute) differennesutcome rates without
consideration of the role of overall prevalence — wisdio say almost all health and
healthcare inequalities studies — need to be reintedwatie consideration of overall
prevalence, as well as that all work going forward noosisider the implications of
overall prevalence with regard to any standard measunéeretice between outcome
rates And while Eikemo et al. make the point in the exrdf comparisons of
inequalities among different countries and different agaggothe point is equally
germane to the study of whether inequalities are changmgtione, which is probably
the most important health inequalities issue. But, to nonkedge, the Houweling
authors have so far failed to reevaluate prior work daf then or others in light of the
reasoning of their recent article here, and some have go to do further work without
regard to the implications of overall prevalence antiauit citing their 2007 article in
this journal.[19] One hopes the Eikemo authors will takatgrecognizance of the
implications of their own and the Houweling study inittierther health inequalities
work and that the Houweling authors soon will do the same.
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