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The. study reporfed here sought to assess the degree to which the prevalences of five risk 
factors for noncommunicable diseases-hypertension, smoking, obesify, sedentary l$estyle, 
and excessive alcohol consumption-varied individually and in combination for urban Bra- 
zilians with differing socioeconomic sfatus in terms of educational achievement, income, and 
social class. For this purpose, 1986-1987 data from a cross-sectional household survey of 
1 157 randomly selected adults 15-64 years of age residing in the major Brazilian city of 
P&to Alegre were analyzed. 

In general, if was found that less privileged socioeconomic situations fended to be associated 
with higher risk factor prevalences. However, this was not the case for obesity and sedenfay 
lifestyle among men, and may not have been the case with respect to hypertension among women. 

When the effects of education, income, and social class were considered simulfaneously, 
higher risk factor prevalences were most strongly associafed with low educational attainment. 
Important exceptions to this rule were found for smoking among women and excessive alcohol 
consumption among men, where higher risk factor prevalences were most associated with 
social class. 

Once the effects of education and social class were accounted for, low income generally 
tended to be associated with lower prevalences of the risk factors sfudied. 

A s maternal, childhood, and infec- 
tious diseases have become more 

controllable, the populations of devel- 
oping countries have tended to age. This 
aging, coupled with changes in individ- 
ual habits and social organization that have 
accompanied urbanization and industrial- 
ization, has produced slow but dramatic 
changes in many developing nations’ dis- 
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ease profiles. Within this context, the non- 
communicable diseases have come to play 
an increasingly important role (I, 2). By 
1990, for example, the major noncommuni- 
cable diseases had come to account for 75% 
of total mortality in Brazil’s southernmost 
state of Rio Grande do !%I (3, 4). 
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A series of risk factors-including hy- 
pertension, smoking, obesity, sedentary 
lifestyle, and excessive alcohol consump- 
tion-have been identified as important in 
adult health promotion and disease pre- 
vention, not only because of the risks at- 
tributed to them but also because many of 
their adverse effects can be avoided through 
public or clinical countermeasures (5-8). 

The demographic and socioeconomic 
distribution of these risk factors has been 
relatively well described in Europe, North 
America, and other more economically 
developed regions of the world (9-18). 
(In these areas, the less privileged mem- 
bers of society are generally exposed to 
higher risks.) However, relatively little is 
known about the distribution of such fac- 
tors outside of these developed areas, es- 
pecially in the relatively impoverished re- 
gions of Asia, Africa, and Latin America. 

In Brazil, a country with huge social 
contrasts, the distribution of these factors 
is only now beginning to be known 
(19-22). The aim of this article is to doc- 
ument the high prevalences of risk fac- 
tors for noncommunicable diseases in a 
population-based sample of urban adults 
in southern Brazil, and also to describe 
the distribution of these risk factors and 
their cumulative effects on different so- 
cioeconomic strata. 

METHODOLOGY 

The Study of Risk Factors for Chronic 
Diseases in P&to Alegre, Brazil, was un- 
dertaken as part of a Pan American Health 
Organization multicenter study of non- 
communicable disease risk factors (23). 
The methodology used in P&to Alegre 
has been reported in greater detail else- 
where (4). In brief, a sample of 1 157 men 
and women interviewed in 1986 and 1987 
in randomly selected households from 
selected P&to Alegre census tracts pro- 
vided data for analysis. Of the 1 240 

households identified as having resi- 
dents within the 15-64 year age range, 
interviews could not be conducted at 57 
(because 19 individuals refused, 32 could 
not be located, and 6 were mentally re- 
tarded). In addition, 10 questionnaires 
were lost during processing, 12 were ex- 
cluded as having been applied to the 
wrong household or individual, and 4 
were excluded as being of questionable 
validity. 

Comparison of the study sample data 
with available statistics for the general 
Pbrto Alegre population showed only 
trivial differences between the study 
sample and the P&to Alegre population 
of similar age with respect to race, in- 
come, and economic activity. An 8% ex- 
cess of women6 and a slight excess of 
older individuals in the study sample 
versus the official population data could 
be explained by the study’s sampling 
strategy (4). That is, since one individual 
was interviewed in each selected house- 
hold, and since households with only one 
or two adults tended to be more fre- 
quently occupied by women and older 
individuals, the latter had a greater prob- 
ability of being selected. For this reason, 
the number of eligible household resi- 
dents was used as a control variable in 
the analyses. 

Educational achievement, as indicated 
by the number of grades completed, was 
categorized on the basis of Brazilian ed- 
ucational levels. Per capita income was 
categorized in quartiles by the cutoff lev- 
els (expressed in U.S. currency) of US$54, 
US$ 111, and US$ 216 per month. Social 
class was defined as ‘bourgeois,” “tra- 
ditional petit bourgeois,” “new petit 
bourgeois” (distinguished from the for- 
mer basically by the completion of a uni- 
versity education), “typical proletariat” 
(involved directly in the production of 

638% men and 62% women, versus 46% men and 
54% women in the official data. 
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material goods), “atypical proletariat” 
(involved indirectly in material goods 
production or working in commerce or 
services), and “subproletariat” on the ba- 
sis of the head of the households occu- 
pation, income, and education (24). An- 
nex 1 shows the decision tree used to 
make this determination of social class. 

Each interview subject’s blood pres- 
sure was recorded twice following a 
standard protocol, hypertension being 
defined by a mean systolic pressure ~160 
mmHg, a mean diastolic pressure ~95 
mmHg, or reported current use of anti- 
hypertensive medication. 

A determination was made as to 
whether the interview subject was a reg- 
ular smoker. The definition of “regular 
smoking” was similar to the definition of 
current smoking used by the World Health 
Organization’s MONICA Project (25)- 
regular smoking of at least one cigarette 
per day. 

Data were obtained on the subject’s type 
and frequency of alcoholic beverage con- 
sumption, and these were used to esti- 
mate the grams of alcohol consumed per 
week. Ingestion of 2350 g per week by 
men and ~210 g per week by women 
was considered excessive (26). 

Obesity was defined as a body mass 
index ~27.8 for men and ~27.3 for 
women, in accordance with NHANESI17 
criteria (27, 28). The height of all study 
subjects was measured, but only the last 
60% of the subjects interviewed were 
weighed. Reported weight, used for the 
other 40% of the subjects, was found to 
correlate closely with measured weight 
(r = 0.97) (29). 

An assessment was made of whether 
each subject had a sedentary lifestyle 
during his or her leisure time, work time, 
and time going to and from work, using 
a questionnaire that had been applied in 

7NHANESII = Second National Health and Nutri- 
tion Examination Survey. 

the North Karelia Project (30). Two sep- 
arate classifications were applied to each 
subject: sedentary or active overall (a sub- 
ject that was active in any of the three 
foregoing contexts was considered active 
overall) and sedentary or active during lei- 
sure time. The former provides a better 
indication of overall risk, while the latter 
focuses on time over which the individual 
has a relatively large degree of control. 

Logistic regressions were used to model 
associations between the three socioeco- 
nomic classification variables and the 
foregoing risk factors (31). This was done 
separately for men and women (see Tables 
3 and 4, pages 342 and 343). Two basic 
models were used-these being Model 
1, which controlled only for age and race, 
and Model 2, which also controlled for 
employment, marital status, number of 
eligible adults in the household, and the 
two socioeconomic classification varia- 
bles other than the one being considered. 
Model 1 best depicts how each risk factor 
is distributed across the categories of each 
socioeconomic classification variable, while 
Model 2 best shows how each socioeco- 
nomic variable contributes to the results 
found in Model 1. 

One hundred and thirty-six of the in- 
terview subjects (44 men and 92 women) 
were excluded from these analyses. 
Eighteen were classified as “bourgeois,” 
a category too small to analyze; 63 were 
not economically active or for some other 
reason could not be assigned a particular 
socioeconomic classification; and 55 had 
missing values for one or more of the 
other variables. 

Modeling was performed in a back- 
ward fashion, initially including age- 
squared terms. The final models included 
the socioeconomic classification variable, 
variables with odds ratios 21.5 or statis- 
tical significance at the 0.1 level, and other 
variables not meeting these criteria whose 
removal resulted in an important change 
in the odds ratio of the socioeconomic 
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classification variable. Due to sample size 
limitations, effect modification was not 
investigated. 

In a concurrent analysis of the cumu- 
lative risk, the relationship between the 
socioeconomic variables and the absolute 
number of risk factors accumulated (rang- 
ing from 0 to 5) was modeled by multiple 
linear regression (32) using strategies sim- 
ilar to those described above. 

RESULTS 

Of the 1 157 study subjects, 437 (38%) 
were men and 720 (62%) were women; 
103 (9%) were 15-19 years old, 507 (44%) 
were 20-34, 416 (36%) were 35-54, and 
131 (11%) were 55-64. The socioeco- 
nomic profile of these individuals, as in- 
dicated by their distribution in terms of 
education and social class, is shown in 
Table 1. 

Table 2 shows crude risk factor prev- 
alences among the study subjects. With 

the exception of excessive alcohol intake 
by women, these prevalences were gen- 
erally high-especially the prevalences 
of regular smoking and a sedentary life- 
style. When overall activity was used to 
gauge sedentary lifestyle, it was found 
that 177 (42%) of the 425 men and 300 
(43%) of the 698 women with complete 
risk factor profile data were exposed to 
two or more of the five risk factors. When 
leisure time alone was used to gauge se- 
dentary lifestyle, it was found that 232 
(55%) of the men and 342 (49%) of the 
women were exposed to two or more of 
these factors. 

Results of the Model 1 and Model 2 
logistic regression analyses are summa- 
rized in Table 3 for men and Table 4 for 
women. 

These analyses show that the less priv- 
ileged study subjects of each sex included 
more regular smokers, as indicated by 
odds ratios greater than unity in the Model 
1 figures (in each case, the reference cat- 

Table 1. Distribution of the study sample population in terms of educational attainment and 
social class. Thirty-six subjects were not economically active, and 27 others could not be 
assigned a specific social classification due to incomplete data. 

Socioeconomic Men Women Total 
classification 
variable No. % No. % No. % 

Educational attainment: 

< 1st grade 18 4 55 8 73 6 
1 st-8th grade 232 53 386 54 618 53 
9th- 11 th grade 87 20 129 18 216 19 
University 100 23 150 21 250 22 

Total 437 100 720 100 1 157 100 

Social class: 

“Subproletariat” 58 14 91 13 149 13 
“Typical proletariat” 29 7 50 7 79 7 
“Atypical proletariat” 166 39 300 43 466 41 
“Traditional petit bourgeois” 62 14 72 10 134 12 
“New petit bourgeois” 98 23 150 21 248 22 
“Bourgeois” 11 3 7 1 15 2 
Not economically active 5 1 31 4 36 3 

Total 429 100 701 100 1 130 100 
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Table 2. Apparent prevalences of the noncommunicable 
disease risk factors examined in the P6rto Alegre study 
population. 

Men Women 

Risk factor No. % No. % 

Hypertension 66 15 110 15 
Regular smoking 224 51 236 33 
Obesity 67 15 170 24 
Excessive alcohol 

consumption 58 13 19 3 
Sedentary lifestyle: 

leisure time 301 69 587 82 
Overall 193 44 464 64 

egory used for comparison was the more 
privileged one). The Model 2 analyses 
indicate that the association was strong- 
est between smoking and lack of edu- 
cation for men and between smoking and 
low social class for women. 

Regarding excessive alcohol consump- 
tion by male subjects, the Model 1 data 
showed odds ratios greater than unity 
with respect to both education and social 
class. However, when all the socioeco- 
nomic variables were evaluated simulta- 
neously in Model 2, only the social class 
data yielded odds ratios greater than unity. 
Because of the much lower prevalence of 
reported excess alcohol consumption 
among female subjects, only crude anal- 
yses could be performed. These pro- 
duced odds ratios of 11.6 for the extremes 
of educational attainment (less than first 
grade versus university) and 8.1 for the 
extremes of social class (“subproletariat” 
versus “new petit bourgeois”) (p < 0.05 
for both). An association with income 
(odds ratio = 1.5) was not statistically 
significant. 

With regard to obesity and sedentary 
lifestyle, two directly linked factors, Tables 
3 and 4 reveal notably different results 
for men and women. 

For men, both models (1 and 2) indi- 
cated that an overall sedentary lifestyle 
was less common (odds ratio < 1) among 
the less privileged, irrespective of the so- 

cioeconomic classification variable em- 
ployed. Since this pattern of greater 
physical activity among the less privi- 
leged was not seen in the analyses of 
leisure time activity, it presumably re- 
sulted from work-related activities or 
work-related travel. Also, Model 1 indi- 
cates fewer cases of obesity among the 
less privileged men (odds ratio < l), al- 
though this association was statistically 
significant only for the “subproletariat.” 
Interestingly, the Model 2 analysis indi- 
cates that after controlling for income and 
social class, the group with less than a 
first grade education tended to include a 
larger proportion of obese subjects than 
did the group with university training 
(odds ratio = 2.4, p = 0.29). 

Among the women, in contrast, the 
Model 1 analysis shows more of a tend- 
ency for a sedentary lifestyle and obesity 
to be found among the socioeconomically 
less privileged. The main exception to this 
trend was a tendency for the “subpro- 
letariat” group to contain notably fewer 
women with an overall sedentary life- 
style (odds ratio = 0.63, p = 0.23). Model 
2 analyses showed obesity and sedentary 
lifestyles to be most strongly associated 
with low (less than first grade versus uni- 
versity) educational attainment. 

Model 1 analysis of the hypertension 
data indicated that most groups of less 
privileged men had higher prevalences 
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Table 3. Summary of odds ratios for associations between socioeconomic factors and risk factors 
found among men in the P&to Alegre study population. 

Socioeconomic 
classification 
variables 

Odds ratios for 
men 

Model I Model 2 

Odds ratios for 
men 

Model 1 Model 2 

Education: 

Less than 1 st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Education: 

Less than 1st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Education : 

Less than I st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Risk factor: Smoking 
Risk factor: Excessive 
alcohol consumption 

4.2” 4.5 I.3 0.87 

1.2 0.95 0.62 0.41 

I .5 0.86 2.8 3.8 
2.5 2.0 I.7 2.4 
I .o 0.80 2.1 2.6 
2.1 I.7 I.2 I.2 

Risk factor: Sedentary Risk factor: Sedentary 
(leisure time) (overall) 

0.83 0.57 0.20” 0.16 

I.2 0.90 0.44” 0.55 

I.5 I.2 0.48” 0.86 
1.2 0.79 0.22” 0.25” 
1.6 I.3 0.74 0.91 
1.5 I.3 0.9 I.2 

Risk factor: Obesity Risk factor: Hypertension 

0.81 2.4 2.4” 2.5” 

0.62 0.48 1.8” 1.6 

0.10” 0.05” I.1 0.33 
0.66 0.38 0.42 0.15” 
2.1 0.73 1.3 0.52 
1.0 0.66 1.7 0.92 

ap < 0.05 for a linear trend in prevalences across categories of educational attainment and income quartiles, and for comparison 
of the prevalence in the social class of Interest with that of the “new petlt bourgeois” category. Model 1 controls for age and 
race; Model 2 also controls for employment and marital status, number of eltgible adults in the household, and the two other 
socioeconomic classification variables. 
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Table 4. Summary of odds ratios for associations between socioeconomic factors and risk factors 
found among women in the P&to Alegre study population. 

Socioeconomic 
classification 
variables 

Odds ratios for 
women 

Model 1 Model 2 

Odds ratios for 
women 

Model I Model 2 

Education: 

Less than 1st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Education: 

Less than I st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Educatron: 

Less than I st grade 
(vs. university) 

Per capita income: 

Lowest quartile 
(vs. highest) 

Social class: 

“Subproletariat” 
“Typical proletariat” 
“Atypical proletariat” 
“Traditional petit bourgeois” 
(All vs. “new petit 

bourgeois”) 

Risk factor: Smoking 
Risk factor: Excessive 
alcohol consumption 

2.2 1.6 - - 

I.3 0.71 

2.8” 3.0” 
1.8 I .9 
I .6” I.6 
1.9” 2.0” 

Risk factor: Sedentary 
(leisure time) 

- - 

- - 
- - 
- - 
- - 

Risk factor: Sedentary 
(overall) 

I.5 I .7 I .6a I .9 

1.0 0.75 

1.1 I.1 
1.8 I.6 
1.3 I .3 
I.8 I.7 

Risk factor: Obesity 

I .2 0.58 

0.63 0.65 
0.97 0.78 
0.89 0.87 
I.7 I .6 

Risk factor: Hypertension 

2.8” 2.2” 0.82 0.82 

2 . I;” 1.4 

I.2 0.81 
2.0 I .4 
I.6 1.3 
I.7 I .3 

I .4 1.9 

0.81 0.63 
0.35 0.27” 
0.79 0.60 
0.37a 0.29” 

ap < 0 05 for a linear trend in prevalences across categories of educational attainment and Income quartiles, and for comparison 
of the prevalence in the social class of interest with that of the “new petit bourgeors” category. Model 1 controls for age and 
race; Model 2 also controls for employment and marital status, number of eligible adults in the household, and the two other 
socioeconomic classificatron variables. 
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of hypertension, while most groups of 
less privileged women had lower prev- 
alences of hypertension. However, the 
Model 2 analyses indicated lower prev- 
alences of hypertension, including two 
statistically significant ones, among both 
men and women in the “proletariat” 
groups and among women in the “tra- 
ditional petit bourgeois” group. Low ed- 
ucational attainment among the men and 
low income among both men and women 
tended to be associated with higher prev- 
alences of hypertension. 

Risk factor accumulation was exam- 
ined by constructing multiple linear 
regression models of the absolute num- 
ber of risk factors accumulated by men 
and women belonging to the different 
socioeconomic groups. When overall 
physical activity was used to indicate a 
sedentary lifestyle, men and women had 
an average (and standard deviation) of 
1.4 (1.1) and 1.4 (0.9) risk factors, re- 
spectively. When only leisure time activ- 
ities were considered, the averages (and 
standard deviations) were 1.6 (1.0) and 
1.6 (0.9), respectively. 

When overall physical activity was used 
as the indicator of a sedentary lifestyle, 
Model 1 analysis revealed no important 
trends among men-those with less than 
a first grade education averaging approx- 
imately 0.1 risk factors more than those 
with a university education. When only 
leisure time activities were considered, 
however, the differences were consider- 
ably greater, men with less than a first 
grade education being exposed to an av- 
erage of 0.38 more risk factors (p < 0.001) 
than men with a university education. 

Following a similar pattern, Model 2 
analyses indicated that men with less than 
a first grade education had an average of 
0.30 more risk factors than those with a 
university education (p = 0.06) when 
overall physical activity was used to in- 
dicate a sedentary lifestyle; but that this 
increased to an average of 0.49 more risk 

factors (p < 0.003) when only leisure time 
activities were considered. Model 2 anal- 
yses of differences in the cumulative 
number of risk factors among men in dif- 
ferent income groups and social classes 
indicated that these differences were rel- 
atively small and inconsistent. 

Model 1 analyses of cumulative risk 
factor data indicated that women with 
less than a first grade education averaged 
approximately 0.4 risk factors more than 
university-educated women (p < 0.001) 
when overall physical activity was used 
to indicate sedentary lifestyle. Similarly, 
when only leisure time activity was con- 
sidered, women in the first group (with 
less than a first grade education) had an 
average of 0.37 more risk factors (p = 
0.002). Model 2 analyses showed that 
women in the first group averaged 0.35 
more risk factors than their university- 
educated counterparts (p = 0.04) when 
overall physical activity was used to gauge 
sedentary lifestyle, and averaged a sim- 
ilar 0.32 more risk factors (p = 0.06) when 
only leisure time activities were used. As 
in the case of men, Model 2 analyses 
showed the cumulative risk factor differ- 
ences among women in different income 
groups and social classes to be relatively 
small and inconsistent. 

DISCUSSION 

These data basically confirm, for an ur- 
ban Brazilian population, what has been 
found previously in numerous Western 
European and North American popula- 
tions: that noncommunicable disease risk 
factor prevalences generally exhibit an in- 
verse relationship with socioeconomic 
levels. Thus the social circumstances and 
individual habits of the less privileged 
Brazilians who constitute most of the 
population seem not to have protected 
them against such risk factors; instead, if 
anything, those social circumstances and 
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habits seem to have placed them at greater 
risk. 

However, certain important differ- 
ences were found between local and in- 
ternational risk factor profiles for men. 
Specifically, physical activity remains an 
important part of many Brazilian occu- 
pations, and many people walk consid- 
erable distances to work. Presumably for 
that reason, less privileged men tend to 
be less sedentary and, perhaps because 
of this, less obese than their international 
counterparts. For Brazilian women, on 
the other hand, the socioeconomic di- 
mensions of the risk factor profile are very 
similar to those reported in more eco- 
nomically developed societies, with the 
possible exception of risk relating to hy- 
pertension. 

Within our study population, differ- 
ences noted in the socioeconomic distri- 
bution of risk factors in groups with dif- 
ferent levels of education, income, and 
social status were often large. These dif- 
ferences merit comment. 

Once income and social class effects 
have been taken into account, those with 
low educational attainment were gener- 
ally found exposed to more risk factors. 
It is not surprising that this educational 
component of the socioeconomic gra- 
dient is especially predictive of risk factor 
distribution-because the learned be- 
havior of individuals plays an important 
role in the etiology of all of these risk 
factors, and higher education permits 
greater choice in one’s life decisions, thus 
facilitating assumption of more respon- 
sibility for one’s health. 

After controlling for the effects of ed- 
ucation and income, important differ- 
ences in risk factor prevalences were still 
found between the various social classes 
of the study population. Presumably, 
these differences are byproducts of oc- 
cupationally determined phenomena. 
Some, such as lesser frequencies of obes- 
ity and a less sedentary overall lifestyle 

among members of the typical proletariat 
and subproletariat, may be directly re- 
lated to the fact that the types of occu- 
pations defining these classes tend to in- 
volve more physical activity than those 
defining other classes. The fact that these 
differences occurred more markedly in 
men supports this explanation, since so- 
cial class was defined by the occupation 
of the head of the household, and men 
were more frequently the heads of the 
study households. 

In contrast, other differences such as 
higher prevalences of excessive alcohol 
consumption occurring among subpro- 
letariat and proletariat men, and a higher 
prevalence of regular smoking among 
subproletariat women, could reflect a 
broader influence of class-involving loss 
of a sense of control in the workplace, 
an important element of one’s life, with 
resulting loss of a sense of responsibility 
for one’s actions. 

After controlling for the effects of ed- 
ucation and social class, it was found that 
low income was associated with lower 
prevalences of several risk factors-reg- 
ular smoking, excessive alcohol intake, 
and, in men, obesity. Since exposure to 
all these factors generally requires per- 
sonal financial expense, these findings 
suggest that such exposure has an im- 
portant degree of income elasticity. 

The data presented here suggest that 
adults in Port0 Alegre have age-stan- 
dardized prevalences of the risk factors 
studied that are, if anything, higher than 
those found in many Northern Hemi- 
sphere populations (25,33). Why are these 
overall risk factor prevalences so high? 
One reason may be that in its transition 
during recent decades from the provin- 
cial capital of a predominantly agricul- 
tural state to the center of one of the 
world’s 100 largest metropolitan areas,8 

80ther Brazilian cities with this status: Sbo Paulo, 
Rio de Janeiro, Belo Horizonte, and Recife. 
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P&to Alegre has maintained the vast in- 
equalities that characterize Brazilian so- 
ciety. As the wealth pyramid is broadly 
based, with the vast majority of the peo- 
ple being relatively poor, the overall 
prevalence of risk factors tends to be a 
function of risk factor prevalences among 
the less privileged. 

Those in equivalently underprivileged 
strata, at least in terms of absolute in- 
come and educational attainment, have 
almost disappeared from Western Euro- 
pean and North American societies. For 
example, 59% of our study sample had 
less than a ninth grade education, and 
the median per capita income was the 
equivalent of US$ 111 per month. At the 
far end of the scale, of course, the situ- 
ation was considerably worse (13% of the 
sample was classified as belonging to the 
“subproletariat,” and 10% had a per cap- 
ita income of less than US$28 per month). 

Without the higher risk factor preva- 
lences found in the above strata, risk fac- 
tor prevalences in P&to Alegre would 
not be so unusually high. Hence, these 
higher risk factor prevalences among the 
less privileged have implications not only 
for the distribution of noncommunicable 
diseases among Brazilians, but also for 
the size of the social burden imposed by 
the morbidity and mortality these dis- 
eases cause. 

These risk factor profiles, coupled with 
P&-to Alegre residents’ relatively high to- 
tal cholesterol levels (202 + 43 mg/dl for 
individuals 20-74 years old-34) and rel- 
atively high prevalences of diabetes mel- 
litus (8.9% among individuals 30-69 years 
old-35), provide grounds for mounting 
concern about cardiovascular disease and 
general mortality. Within this context, it 
is not very surprising that current age- 
adjusted cardiovascular disease and all- 
cause mortality in Rio Grande do Sul State 
(of which P&to Alegre is the capital) 
should rank among the highest in com- 
parison with the well-known series of 33 

countries, predominantly European, pub- 
lished by Uemura (36, 37). Nor should it 
come as a surprise to note that the im- 
mense social burden imposed by these 
diseases is growing rapidly as the Bra- 
zilian population ages (38). 

The conventional wisdom that the Latin 
American countries’ relatively poor pop- 
ulations should have lower prevalences 
of noncommunicable diseases and re- 
lated risk factors than their North Amer- 
ican and European counterparts probably 
arises from experience with relatively ru- 
ral low-income societies. This “wisdom” 
is not in keeping with the complex real- 
ities of current life in Port0 Alegre or many 
other parts of Brazil, where poverty is 
only one of many enormous socioeco- 
nomic and cultural contrasts between dif- 
ferent elements of the population. 

In today’s Brazil, the less privileged tend 
to find themselves living in an increas- 
ingly urban society that, in its struggle 
for “First World” status, has delegated 
low priority to education, health pro- 
motion, and disease prevention in the 
adult population. In this setting, educa- 
tion and the personal and cultural bene- 
fits it provides will probably play an in- 
creasingly important role in determining 
the social picture of adult health and dis- 
ease of the future. 
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Annex 1. Decision tree for determination of social class. 
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