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INTRODUCTION

The reduction of inequities should be a com-
ponent of every PAHO technical cooperation
program. To be effective in the area of disease
control and prevention, the following steps
should be undertaken:

1. Identifying and selecting equity-oriented
indicators to measure the burden of mor-
bidity and mortality in the Region.

2. Analyzing existing data to identify and
quantify the main social inequalities in
health (including self-perceived health,
morbidity, and mortality) and access to
health care, both within and between coun-
tries in the Region.

3. Putting information systems in place to
monitor health equity as well as trends
within and between countries.

4. Developing equity-oriented technical coop-
eration programs.

5. Conducting periodic evaluations in mem-
ber countries to assess progress in reducing
health inequities as demonstrated by socio-
economic position.

The particular activity that should be un-
dertaken in a given program will depend on
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the data and technical cooperation that already
exists with regard to equity for that program.

MAGNITUDE OF THE PROBLEMS
AND TRENDS

Qutside of information from the United
States and Canada, data from the Region on
the relationship between health and the abso-
lute or relative socioeconomic position are
scarce, with the possible exception of infant
mortality studies (Hollstein et al., 1998; Casas
and Dachs, 1998; Paim and Costa, 1993;
Victora et al., 1992). Few studies on socioeco-
nomic health inequality, and even fewer that
assess time trends or analyze information by
causes of adult mortality, have been pub-
lished. In most Latin American and Caribbean
countries, social and economic transforma-
tions of the last decades have led to changes
in the mortality and morbidity patterns, with
an overall decrease in mortality rates and an
increase in life expectancy. Noncommunicable
diseases (NCDs) now predominate (Murray
and Chen, 1993); they account for two-thirds
of the mortality in the Region and their pro-
portion is increasing. Fifty percent of these
deaths are premature deaths in persons un-
der 65 years of age, which means that they
could be prevented or postponed.
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Several behavioral and biological factors
have been identified in the scientific literature
as risk factors for NCDs, of which the most
important are cigarette smoking, a sedentary
lifestyle, a high fat diet, obesity, hypercholes-
terolemia, and hypertension (DHHS, 1991;
Stamler, 1987; WHO, 1990). Excessive alcohol
consumption is associated with chronic liver
disease and is also a major risk factor for dis-
ability and death associated with motor ve-
hicle related injuries (DHHS, 1991). Psycho-
social factors, including social support,
characteristics of the work environment, and
depression, have been shown to be related to
cardiovascular disease (Marmot, 1982;
Berkman, 1982; Rosenman, 1982; Theorell,
1992). Although they are not risk factors in the
traditional sense, selected preventive services
have proven effective in reducing mortality
from cancer of the breast and cervix. There is
general agreement that screening by mam-
mography and clinical examination in women
50-69 years of age or older reduces breast can-
cer mortality (The Canadian Task Force, 1994;
US Preventive Services Task Force, 1996), and
early detection through PAP smears and other
screening methods can decrease mortality
from cervical cancer (The Canadian Task
Force, 1994; US Preventive Services Task Force,
1996). Similarly, the use of seat belts and hel-
mets has been found to be effective in reduc-
ing deaths and disabilities resulting from
motor vehicle related injuries (The Canadian
Task Force, 1994; US Preventive Services Task
Force, 1996). In industrialized countries, im-
provements in these behavioral risk factors
have been associated with marked reductions
in the incidence and mortality of the respec-
tive NCDs.

Several surveys of NCD risk factors have
been conducted in Latin American and the
Caribbean, although only Barbados, Colom-
bia, Cuba, and Saint Kitts have conducted
these surveys country-wide (Lessa et al., 1996;
Martins et al., 1993; Piccini and Victora, 1994;
de Lolio et al., 1993a, 1993b; Rego et al., 1990;
Llanos and Libman, 1995; Duncan et al., 1993;
Litvak et al., 1987; Ordunez, 1998; Jadue et al.,

1999; PAHO, 1997; Ministry of Health of Bar-
bados, 1992). Most studies have been cross-
sectional surveys and have not been repeated
over time. The exception are the recent efforts
in surveillance of tobacco conducted by a few
countries, in which increased prevalence of
smoking has been described among females
and adolescents. Existing evidence suggests
that many of these factors are highly preva-
lent or are becoming highly prevalent in Latin
American and Caribbean countries. The prev-
alence of smoking in adults in those countries
has been estimated to range from 30% to 50%
in men and from 10% to 30% in women
(PAHO, 1992; Lessa et al., 1996; Duncan et al.,
1993; de Lolio et al., 1993; Ordunez et al., 1998;
Jadue et al., 1999). Paradoxically, infant mal-
nutrition may coexist with a high prevalence
of obesity in some adult populations, reach-
ing as high as 30%-55% in some groups
(PAHO, 1998; Foster et al., 1993). The preva-
lence of hypertension has been estimated to
range between 8% and 30% (Lessa et al., 1996;
Duncan et al., 1993; Rego et al., 1990; Piccini
and Vitora, 1994; de Lolio et al., 1993b; Berrios
et al., 1990; Alvarez Perez et al., 1992). Even
higher prevalence of hypertension (more than
40%) has been documented in some Caribbean
countries (Foster et al., 1993; Orduriez et al.,
1998). High prevalence of hypercholester-
olemia (as high as 30%-40%) also has been
documented in some areas (Lessa, 1996). The
few studies that have quantified physical ac-
tivity also have documented high prevalence
rates of sedentary lifestyle (as high as 50%-
90%) (Duncan et al. 1993; Rego et al., 1990;
Berrios et al., 1990; Ordunez et al., 1998; Jadue
et al., 1999). Even diabetes, which used to be
relatively uncommon in many developing
countries, appears to be growing in impor-
tance (Vaughan et al., 1989; Phillips and
Salmeron, 1992; PAHO, 1998; Llanos and
Libman, 1995), with prevalence estimates for
Latin American countries generally ranging
between 5% and 10% (Llanos and Libman,
1995). Much higher prevalence—as high as
18%—has been documented in some Carib-
bean countries (Foster et al., 1993). No system-



78 Noncommunicable Diseases and Risk Factor Surveillance

atic information on the prevalence of psycho-
social factors potentially related to NCDs and
injuries exists for the Region.

As with mortality, data related to trends in
prevalence and incidence of risk factors ac-
cording to socioeconomic variables are scarce
in the Region, with the exception of some stud-
ies conducted in the United States and
Canada. In the U.S,, studies have shown that
most of these risk factors, including percep-
tion of health, smoking, physical inactivity,
obesity, hypertension, and poor diet, are clus-
tered among individuals in the lower socio-
economic groups. These risks are higher in the
most disadvantaged communities, even after
adjusting for the individual risk factors, indi-
cating that both individual and contextual
characteristics contribute to a person’s risk. All
of these factors are correlated with an in-
creased risk of mortality over the years (Yen
and Kaplan, 1999).

Although some health outcomes are consis-
tently more prevalent in the lower social
strata—including, for example, tuberculosis
mortality and alcoholism—some of the dis-
eases and associated risk factors evolve over
time through social epidemiological transi-
tions! In the first phase of this transition, risk
factors are positively associated with socioeco-
nomic position; that is, risk factors are more
prevalent in higher socioeconomic groups,
although overall incidence of disease may still
be low. In the second phase, risk factors be-
come less prevalent in upper social strata, but
the incidence of disease increases, while the
prevalence of risk factors within the lower
social strata remains stable or begins to in-
crease. During this phase, an inverse u-shaped
mortality curve might be seen. In the third
phase, after the transition is completed, the
typical inverse relation between socioeco-
nomic position and risk factor prevalence is

observed. Later, due to the time lag between-

risk exposure and the development of the dis-
ease, incidence and premature mortality from
NCDs become higher in low socioeconomic
groups. For example, the tobacco consump-
tion epidemic may begin in the upper socio-

economic groups, who have the economic re-
sources to purchase cigarettes, and eventually
reveal a positive correlation between lung can-
cer and socioeconomic level. However, over
time, persons in lower socioeconomic strata
smoke more, while persons in upper socioeco-
nomic groups begin to lower their smoking
rates and resort to better technology in the
treatment of the disease. Consequently, socio-
economic strata and morbidity/mortality be-
come inversely related.

LIMITATIONS OF THE
MEASUREMENTS

In order to measure the strength of the rela-
tionship between socioeconomic strata and
disease—and thus measure socioeconomic
health inequalities—we need to identify and
use appropriate indicators, and we must
gather sufficient and high-quality data on spe-
cific subpopulations.

The Limitations of Measures

Several methods are available for measur-
ing socioeconomic inequalities in health out-
comes associated with NCDs. A major meth-
odological issue is the quality of the indicators
being used to classify individuals in terms of
social position. Another methodological issue
concerns the methods used to quantify health
inequalities. There is some agreement that in
examining social inequalities in health the
joint distribution of both health and socioeco-
nomic status should be considered, as should
average and dispersion measures. Some of the
range measures for mortality and morbidity
data for NCDs include comparisons of health
between groups at the extremes of the socio-
economic spectrum using rate ratios (RR) or
rate differences (RD). The limitation of these
measures is that they overlook the intermedi-
ate group. Inequalities in health outcomes
between the upper and lower socioeconomic
groups might, for example, remain un-
changed, while inequalities between the in-
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termediate groups and the upper or lower
groups might be diminishing or increasing
(Wagstaff, 1991).

Several measures of economic inequalities
have been developed based on the Lorenz
curve, including the Gini coefficient and con-
centration index. All have the drawback that
they measure inequality in relative terms.
Other measures have been developed to sum-
marize differences among several groups, tak-
ing into account the average level, the differ-
ences between groups, and the relative sizes
of the groups. One of the most commonly used
is the slope index of inequality (SII), which
compares the distribution of health outcomes
across subgroups; these subgroups are or-
dered by socioeconomic position by calculat-
ing the slope of the (weighted least square)
linear regression as a summary measure of
health inequality. The result can be interpreted
as the rate difference between those at the
bottom of the hierarchy and those at the top.

Another issue, especially relevant to NCDs,
is that when considering the underlying rea-
sons for the observed differentials in health
outcomes in a population, there is a growing
consensus that systematic differentials play a
prominent role in exposure to health hazards and
risk conditions. However, depending on the
etiologic period, the time interval between
exposure and health outcomes can vary, as
occurs with changes in mortality associated
with changes in prevalence of risk factors for
diseases such as cancer, cardiovascular dis-
eases, diabetes, and others. NCDs are charac-
terized by long latency periods between some
risk factor exposures and health outcomes,
such as with smoking and lung cancer.

Finally, indicators of morbidity may show
very different patterns from those in mortal-
ity rates, and, therefore, the ranking of coun-
tries or communities according to prevalence
of diseases will not necessarily match rankings
for mortality for those same diseases. Morbid-
ity from NCDs commonly shows much
steeper social gradients than mortality, and sex
differences are almost always reversed when
morbidity is compared to mortality.

Availability and Quality of Data

A serious limitation of all routinely used
measurements is that they are based on aver-
ages and do not take into account differences
among groups—the essence of inequity. Prop-
erly designed behavioral risk factor surveys
can address this important limitation by col-
lecting and analyzing the information accord-
ing to different categories of potential inequi-
ties (income, education, occupation, gender,
race/ ethnicity, geography, etc.).

Another limitation of routinely collected
data is the fact that information about so-
cioeconomic position for the numerator and
denominator of specific rates usually comes
from different sources, for example calcu-
lating death rates for manual laborers by
using death certificates (for the numerator)
and census data (for the denominator). This
difference can lead to numerator-denomina-
tor biases, in which the classification by so-
cioeconomic position indicators varies sys-
tematically according to the source. This
numerator-denominator problem has been
widely discussed in the literature and usu-
ally leads to an underestimation of the rela-
tionship between socioeconomic position
and health risk. The probability of bias can
be minimized using aggregated categories
{Schkolnikov, 1998) and eliminated using
linked registries.

Mortality statistics for NCDs are, on aver-
age, fairly reliable over the Americas. How-
ever, there are still some countries where cov-
erage and quality of registries need to be
improved (PAHO, 1998). A few countries have
specific registries for selected problems, for
example, cancer registries to provide informa-
tion about the incidence of malignant neo-
plasms. One serious limitation of the existing
data, however, is that most come from vital
statistics registries, which do not always con-
tain information about socioeconomic posi-
tion, such as income, occupation, and educa-
tion. When the information is collected, it is
usually of poor quality, for example, data on
occupational status of the deceased.
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The best data for program planning and that
can function as an early predictor of the po-
tential benefits of equity-oriented interven-
tions would come from risk factor surveillance
through health surveys repeated over time.
Experience in some industrialized countries
shows that these surveys can give accurate
information about the prevalence of risk fac-
tors for NCDs, including the differential risks
by socioeconomic groups, as well as trends.
In these countries, the survey questions have
been validated and changes are being moni-
tored over time. A standardized methodology
is currently being developed to produce valid
and reliable estimates of the prevalence of risk
factors in the Region of the Americas. In car-
rying out behavioral risk factor surveys, ques-
tions must be validated to ensure that they are
well-understood and will be answered hon-
estly by the respondent in a given environ-
ment. Additionally, sampling must be repre-
sentative, surveyors must be well-trained, and
standardized quality control and quality as-
surance mechanisms at the data collection and
data entry levels should be in place. Currently,
the lack of standardization of methodologies
used across surveys and differences in the in-
formation collected makes it difficult to ensure
the validity of the results and the comparabil-
ity among countries and within countries.

INEQUALITIES THAT MAY
CONSTITUTE INEQUITIES

Kunst and Mackenbach (1994) argue that an
inequality can be measured, while an inequity
cannot. However, it does appear possible to
measure and study the perception of such an
inequity in a population or in subgroups of
that population.

Evans (1994) uses the term “heterogeneity”
and Maclntyre (1997) uses “social patterning”
as synonyms for “inequality.” These authors
clarify that inequalities/heterogeneities/so-
cial patterns can refer to differences between
groups that are not necessarily socioeconomi-
cally determined, but that do have a social

influence, for example, age, gender, marital
status, and race/ethnicity. In the framework
being presented here, it is assumed that
“health inequities” refers to differences in
health status related to differences in socio-
economic position (income, education, occu-
pation, race/ethnicity, and gender). Krieger
(1997) notes that most measures of socioeco-
nomic position reflect both availability of
material and social resources, as well as so-
cial status or an individual's rank in a social
hierarchy. From this point of view it is impor-
tant to study and intervene to address the so-
cioeconomic inequities, including gender and
race/ethnicity in different geographic settings.
The study of gender inequities in NCDs is
particularly important, because it is known
that some associations between risk factors
and disease are not the same in men as in
women (Barrett Connor, 1997). Mortality rates
associated with NCDs are almost always
lower among women than men, and have a
lower socioeconomic gradient, but these gen-
der differences are reversed for morbidity and
self-perception of disease (women show more
morbidity than men, and often show steeper
social gradients).

THE INFLUENCE OF
DIFFERENT DETERMINANTS

Both the socioeconomic context and health
outcomes associated with NCDs can be mea-
sured with reference to magnitude and time.
It is important to try to clarify the links be-
tween health and socioeconomic position, be-
cause they are powerful clues about a given
society’s forms of discrimination which may
generate health inequities. Also, in measuring
inequities, individual and aggregate-level
variables can be used. Aggregate measures for
NCDs should mainly be used to compare
countries. Mortality comparisons within coun-
try, however, should be based on small-area
analyses (such as counties) or subpopulations,
and survey data is more appropriately ana-
lyzed at the individual level.
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There is currently little data in the Region
about the influence of one determinant on oth-
ers and about the direct and joint effects of
individual and contextual variables. Again,
risk factor surveillance can be a key instrument
for identifying such influences. The scarce data
available have shown some interesting find-
ings. In Valparaiso, Chile, for example, the
combined effect of low socioeconomic status
and female gender results in higher rates of
many risk factors for NCDs.

Additionally, it is important to examine the
social context in which a particular risk factor
or group of risk factors occurs. Most measure-
ments and interventions currently used for
NCD risk factors tend to focus on bringing
about behavioral changes in a person, but it is
important not to ignore the individual's so-
cial environment. The compelling evidence
that the lower socioeconomic groups tend to
have poorer nutrition, be less physically ac-
tive in leisure, have greater prevalence of
smoking, and have more damaging patterns
of alcohol use is only half of the story. It is of
critical importance to understand why this is
so. The growing literature from qualitative
studies on the daily circumstances of people
experiencing disadvantages, highlights the
greater restrictions on the choice of a health-
ier lifestyle, due to practical constraints of
time, space, and money, as well as psychoso-
cial mechanisms (WHO, 1998). From a meth-
odological perspective, this represents a chal-
lenge, since epidemiological studies and
surveillance have focused mainly on the in-
dividual, and, therefore, assume that personal
choice determines behavior. Nonetheless, re-
cent discussions and conceptual approaches
have led to new proposals that include both
individual and contextual effects—that is, col-
lective characteristics on individual-level out-
come measurement and interventions (Diez-
Roux, 1998; Van Korff et al., 1992; Hox, 1994).
From a public health perspective, this implies
that control of risk factors is much harder
among the most disadvantaged groups and
therefore the interventions should be deliber-
ately tailored towards the worst-off.

HOW TO REDUCE THE GAPS

1. Identifying inequities between and within
the Region’s countries by implementing
monitoring systems.

In the case of routinely collected informa-
tion, it is crucial to recognize the growing need
to supplement vital statistics (such as mortal-
ity and birth) and other health data (such as
hospital discharge and notification data) with
appropriate socioeconomic data that can serve
as a foundation for contemporary public
health knowledge about patterns and trends
of social inequalities in health. This informa-
tion also can be used to help allocate resources
and plan public health interventions at the
regional, country, and local levels. Routinely
collected mortality data should then be ana-
lyzed (at least) by socioeconomic position be-
tween countries and ideally for different
smaller geographical units within countries.
Socioeconomic measures should be included
in all health surveys routinely carried out, in-
cluding risk factor surveys, DHS (Demo-
graphic and Health Surveys), and LSMS (Liv-
ing Standards Measurement Surveys). PAHO
could support a line of action that would in-
clude validation, standardization, and qual-
ity control of risk factor surveys in member
countries to facilitate the identification of in-
equities and create the basis for an ongoing
surveillance system for NCDs.

2. Developing a framework to continuously
monitor and evaluate progress in countries
in achieving health equity for NCDs by tak-
ing into account not only the average level
of health indicators but also the distribution
of health among socioeconomic groups.

3. Collaborating with countries to set health
objectives and priorities for NCDs that con-
sider the distribution of health across the
population; in other words, set equity tar-
gets for the NCD prevention and control
health agenda.

4. Working with countries to implement health
interventions that address health inequities.
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The NCD intervention programs to be de-
veloped may not be equally effective in all
socioeconomic groups, but efforts should be
made to ensure they reach the most disad-
vantaged. Monitoring of progress should
include the extent to which these interven-
tions have been successful in addressing
needs and in decreasing health inequities.

5. Reorganizing technical cooperation pro-
grams based on an equity-oriented ap-
proach.

AN EXAMPLE OF THE USE OF RISK
FACTOR SURVEYS TO MONITOR
HEALTH INEQUALITIES IN NCDS

The behavioral risk factor survey carried out
in Valparaiso, Chile, in 1996 showed several
areas of inequalities (Table 1}. Surveillance of
behavioral risk factors should provide guid-
ance for program planning and maintenance,
leading to the reduction of inequities where
they exist.

Smoking was highest among males of low
socioeconomic status, and overall prevalence
was higher among males than females.
Among males, no significant differences were
observed in the prevalence of obesity, as mea-

sured by body mass index, whereas females
exhibit higher rates than males. Further, fe-
males in the low socioeconomic group exhibit
rates significantly higher than females in the
middle/high socioeconomic group. Lack of
physical activity and the prevalence of hyper-
tension were higher among females than
males, and in both groups there was a socio-
economic gradient, with those in the lower
end having higher risk. On the other hand, the
ratio of total cholesterol to high-density lipo-
protein, which indicates the risk of a lipid pro-
file, was higher among the middle/high so-
cioeconomic group among males and females
than among the low socioeconomic group.
However, when the use of preventive services
was analyzed, a higher proportion of males
and females in the middle/high socioeco-
nomic group had been tested for cholesterol
and glycemia. Further, in spite of the high pro-
portion of women who had had Pap smears,
the rate was still lower among those in the low
socioeconomic group than in the middle/high
group. Further investigation may explain why
these differences exist and point to technical
cooperation initiatives to address them. Re-
peated measurement of these risk factors will
provide information on trends and on how
these differences persist or change.

TABLE 1. Prevalence of risk factors and use of preventive services, by gender
and socioeconomic status, Valparaiso, Chile, 1997.

Gender and socioeconomic status

Male Female

Low (%) Middle/high (%) Low (%) Midd!e/high (%)

Risk factors

Regular smoker 50.2
Body mass index (>25) 62.0
No physical activity 76.5
Hypertension 13.9
Ratio of total cholesterol/ 47.6
HDL (>4.5)
Use of preventive services
Ever tested for cholesterol 10.9
Ever tested for glycemia 20.4

Ever had a Pap smear -

45.5 36.4 34.6
59.5 67.9 60.7
68.1 97.0 92.1
10.0 15.7 10.2
50.0 35.8 39.0
21.7 18.3 30.5
371 43.1 53.6

- 74.6 81.4
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