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Abstract

The association between socioeconomic position (SEP) and serum
lipids has been little studied and the results have been controversial. A
total of 2063 young adults born in 1978/79 were evaluated at 23-25
years of age in the fourth follow-up of a cohort study carried out in
Ribeirão Preto, SP, Brazil, corresponding to 31.8% of the original
sample. Total serum cholesterol (TC), triglycerides, high-density
cholesterol (HDL cholesterol) and low-density cholesterol (LDL cho-
lesterol) were analyzed according to SEP at birth and during young
adulthood. SEP was classified into tertiles of family income and a
cumulative score of socioeconomic disadvantage was created. TC was
11.85 mg/100 mL lower among men of lower SEP in childhood (P <
0.01) but no difference was found in women, whereas it was 8.46
lower among men (P < 0.01) and 8.21 lower among women of lower
SEP in adulthood (P < 0.05). Individuals of lower SEP had lower LDL
and HDL cholesterol, with small differences between sexes and
between the two times in life. There was no association between SEP
and triglyceride levels. After adjustment of income at one time point
in relation to the other, some associations lost significance. The
greater the socioeconomic disadvantage accumulated along life, the
lower the levels of TC, LDL and HDL cholesterol (P < 0.05). The
socioeconomic gradient of TC and LDL cholesterol was inverse,
representing a lower cardiovascular risk for individuals of lower SEP,
while the socioeconomic gradient of HDL cholesterol indicated a
lower cardiovascular risk for individuals of higher SEP.
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Introduction

It has long been known that socioeco-
nomic circumstances are related to health
(1). Several studies have been conducted in

order to demonstrate associations between
socioeconomic circumstances and health in-
dicators in determined stages of life (2-6).
Lower socioeconomic positions during child-
hood and adulthood have been associated
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with higher rates of obesity, arterial hyper-
tension, diabetes mellitus, cigarette smok-
ing, angina, bronchitis, dyslipidemia, meta-
bolic syndrome, and cardiovascular disease
(2-4,7-9).

The socioeconomic circumstances inter-
fere with the health of an individual from
childhood to adulthood (10). Thus, if socio-
economic conditions are measured in only
one stage of life it is difficult to determine
their impact on health during adulthood (11-
14). On this basis, several studies have been
conducted in order to differentiate the im-
pact of socioeconomic disadvantage on obe-
sity (9), mortality (11), hypertension (12),
adult morbidity (14,15), and myocardial
infaction (16) during the different phases of
life. Previous studies have concluded that
individuals who ascend socioeconomically
have lower rates of obesity and arterial hy-
pertension during adulthood compared to
those who remain in the same socioeco-
nomic class, suggesting that the influence of
socioeconomic position during younger ages
may be partially reversible (9,12).

The association between socioeconomic
circumstances and serum lipids has been
little studied and the results obtained are
controversial and vary with the stage of life
when the socioeconomic position was meas-
ured (childhood or adulthood), with lipids
and with sex. Lower high-density choles-
terol (HDL cholesterol) values have been
observed in men and women of low socio-
economic level both during childhood and
adulthood (17). Triglyceride (TG) levels are
not associated with socioeconomic position
during childhood, while during adulthood
the less favored occupational classes have
higher TG levels (4,17). Brunner et al. (17)
observed higher total cholesterol values in
individuals of low socioeconomic level,
while other investigators reported higher lev-
els for individuals of higher socioeconomic
level (2-4,11).

The effect of social mobility or of the
accumulation of experience in underprivi-

leged socioeconomic circumstances during
more than one stage of life on serum lipids
has also been little studied. A study of a
cohort born at the beginning of the 20th
century in Scotland suggested that choles-
terol levels are lower among individuals of
less privileged socioeconomic classes and
that accumulated exposure to a low socio-
economic position during various stages of
life contributes to the reduction of serum
cholesterol (3,11).

Today, cardiovascular diseases are the
major cause of death in Brazil (18). Thus, it
is essential to determine the effect of socio-
economic circumstances on serum lipid lev-
els, which are important risk factors for car-
diovascular diseases (19). In the present
study, we attempted to answer the following
questions: Is there an association between
socioeconomic position during childhood
and adulthood and serum lipid levels of total
cholesterol, TG, HDL cholesterol, and low-
density cholesterol (LDL cholesterol)? Is
the association between socioeconomic po-
sition during childhood and lipid levels dur-
ing adulthood the same as the association
observed with socioeconomic position dur-
ing adulthood? Does belonging to a low
socioeconomic class in different phases of
life modify serum lipid levels? Do these
associations occur in a similar manner in
men and women?

Material and Methods

In the present study, we used data of a
prospective, longitudinal cohort study con-
sisting of four stages and conducted on indi-
viduals born in the municipality of Ribeirão
Preto, SP, Brazil, from June 1, 1978 to May
31, 1979, when an epidemiological-social
study of perinatal health was carried out in
Ribeirão Preto (20). A total of 9067 liveborn
infants delivered at Ribeirão Preto hospitals
(98% of the total number of liveborns for the
same period) participated in the first phase
of the cohort. Babies whose mothers were
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not from Ribeirão Preto and did not reside in
this city at the time of delivery were ex-
cluded from the follow-up study. Thus, 6973
liveborns remained in the study, 6827 of
them being singletons and 146 correspond-
ing to twin deliveries. Of the 6827 single-
tons, 246 died during the first year of life and
97 died by 20 years of age, for a total of 343
deaths. Consequently, 6484 persons were
eligible for follow-up after excluding non-
residents, multiple births and deaths.

Based on the charts of liveborns of the
original cohort eligible for follow-up, which
contained the name and address of the mother
and the date of birth of the infant, partici-
pants were located using the following
sources: the Hygia system of electronic
scheduling of visits for users of the medical
services of the Unified Health System (SUS)
in Ribeirão Preto, lists of users of private
health plans, charts of evaluation of school-
children of the cohort performed in 1987/89,
and charts of evaluation of the military re-
cruits belonging to the original cohort. A
total of 5665 individuals were located, with
the initial contact being made by telephone.
In addition, letters containing explanations
about the objectives of the study and a tele-
phone number reserved for the project were
mailed. Other means of dissemination of the
information were used, such as television,
radio and newspapers, as well as the distri-
bution of explanatory posters to public health
services.

Based on the geo-economic character-
ization of the city, that is composed of four
geographic regions defined by the income of
the head of the family and classified as
“poor”, “middle-poor”, “middle-rich”, and
“rich”, 1 of each 3 individuals belonging to
the same geographic area was contacted. In
case of a refusal or of the impossibility to
participate (e.g., imprisonment, death or se-
rious disease) or the inability to locate an
individual, contact was made with the next
name on the list. In this process, 705 indi-
viduals had to be replaced because of refusal

(209 cases), imprisonment (31 cases), death
after 20 years of age (34 cases), and failure
to appear for the interview (431 cases). Thus,
2063 young adults were contacted and ef-
fectively participated in the fourth phase of
the study from April 2, 2002 to May 13,
2004, corresponding to 31.8% of the origi-
nal sample. Individuals of low socioeco-
nomic position had lower follow-up rates
(30.3% among females and 25.3% among
males) compared to those of high socioeco-
nomic position (36.3% for females and 36.0%
for males; all P values < 0.05). Family in-
come at birth was missing for 1219 subjects
(18.8%) and family income during adult-
hood was not reported by 151 individuals,
corresponding to 7.3% of the cohort. The
methodology of this study was described in
detail in previous publications (21,22).

Four structured questionnaires were ap-
plied to these individuals according to stan-
dardized and internationally recommended
techniques. In addition, a 40-mL blood sam-
ple was collected from each subject for the
measurement of serum levels of total choles-
terol, TG, HDL cholesterol, and LDL cho-
lesterol by a colorimetric enzymatic method
using a Dade Behring Xpand instrument
(Dade Behring, Liederbach, Germany) and
chemical reagents from Dade Behring Di-
mension (21).

Indicator of socioeconomic position

After elimination of individuals belong-
ing to families whose monthly income was
not determined (N = 339), family incomes at
birth and during adulthood were arranged in
increasing order and categorized as tertiles.

Cumulative score of socioeconomic
disadvantage

To assess the cumulative impact of so-
cioeconomic adversities during life a score
was created according to the family income
of the individuals in 1978/1979 and 2002/
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individuals with scores of 1 and 2 or 2 and 1.

Statistical analysis

The mean and standard deviations for the
markers of dyslipidemia under study were
calculated for men and women in each cat-
egory of socioeconomic position during
childhood and adulthood. Next, the coeffi-
cients and their 95% confidence intervals
were calculated in relation to the mean for
the basal category (highest income tertiles)
in simple linear regression models. We also
calculated for the income tertiles in adult-
hood and in childhood the coefficients and
their confidence intervals adjusted accord-
ing to the income tertiles at the other time
point. The models were stratified by sex.

In addition, to determine the cumulative
effect of socioeconomic disadvantage dur-
ing the life of the individuals, the coeffi-
cient, 95% confidence interval and the P

2004. A score of 0 was assigned to individu-
als classified into the category of highest
income, a score of 1 was assigned to indi-
viduals in the intermediate category, and a
score of 2 to individuals in the lowest in-
come category. The sum of the two scores
assigned to each individual at the two time
points in life represented the cumulative score
of socioeconomic disadvantage for that sub-
ject. Thus, the indicator ranged from 0 to 4,
with a 0 indicator being attributed to the
individuals assigned to the highest income at
the two time points (0 and 0) and a 4 indica-
tor being attributed to the individuals as-
signed to the lowest income at the two time
points (2 and 2). On this basis, the 1 indicator
represents individuals whose socioeconomic
scores were 0 and 1 or 1 and 0 at the two time
points, respectively; the 2 indicator repre-
sents individuals whose scores were 0 and 2,
2 and 0 or 1 and 1, respectively, for each
phase of the study; the 3 indicator represents

Table 1. Serum triglyceride levels of each sex according to socioeconomic position in childhood and
adulthood.

Socioeconomic N Mean ± SD Unadjusted 95%CI Adjusted 95%CI2

position1 coefficient coefficient2

Men
Childhood NS  NS

High 279 102.7 ± 56.5 0 0
Intermediate 296 105.0 ± 70.8  2.33   -10.31 to 14.99   6.95 -6.93 to 20.83
Low 270 100.6 ± 99.4 -2.06   -15.00 to 10.88   5.46 -9.30 to 20.22

Adulthood NS  NS
High 350 106.9 ± 82.4 0 0
Intermediate 294 104.1 ± 126.3 -2.81   -17.58 to 11.95 -12.67 -26.47 to 1.13
Low 300 102.3 ± 70.0 -4.61   -19.29 to 10.08 -10.62 -24.98 to 3.74

Women
Childhood NS  NS

High 272 91.9 ± 50.9 0 0
Intermediate 275 87.2 ± 45.9 -4.70 -12.87 to 3.47 -5.19 -14.21 to 3.82
Low 310 87.1 ± 49.1 -4.81 -12.75 to 3.13 -2.91 -12.43 to 6.61

Adulthood NS  NS
High 256 91.3 ± 49.8 0 0
Intermediate 346 89.6 ± 50.0 -1.69 -9.55 to 6.17 -0.83 -10.07 to 8.41
Low 377 84.1 ± 46.3 -7.26 -14.98 to 0.46 -4.33 -14.09 to 5.42

Data are reported as mean ± SD. 95%CI = confidence interval at 95%.
1Individuals whose socioeconomic position was unknown were excluded. 2Adjustment according to income
at the other time studied. NS = no statistically significant differences in serum triglyceride levels by socioeco-
nomic position as tested by the likelihood ratio.
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Table 2. Total serum cholesterol level for each sex according to socioeconomic position during childhood and
adulthood.

Socioeconomic N Mean ± SD Unadjusted 95%CI Adjusted 95%CI2

position1 coefficient coefficient2

Men
Childhood **  NS

High 279 170.9 ± 35.4 0 0
Intermediate 296 165.4 ± 40.0 -5.52 -11.81 to 0.78   -2.69   -9.50 to 4.11
Low 270 159.1 ± 39.7 -11.85 -18.29 to -5.41   -8.68  -15.92 to -1.44

Adulthood **  NS
High 350 170.8 ± 36.5 0 0
Intermediate 294 162.5 ± 39.1 -8.33  -14.24 to -2.41   -8.30  -15.07 to -1.53
Low 300 162.3 ± 38.9 -8.46  -14.34 to -2.58   -5.25 -12.30 to 1.79

Women
Childhood NS  NS

High 272 173.1 ± 36.4 0 0
Intermediate 275 169.3 ± 33.9 -3.76   -9.58 to 2.05   -3.00 -9.29 to 3.29
Low 310 168.8 ± 33.7 -4.25   -9.90 to 1.40   -1.38 -8.02 to 5.25

Adulthood *  NS
High 256 174.7 ± 38.4 0 0
Intermediate 346 170.8 ± 32.0 -3.86   -9.45 to 1.73 -2.14 -8.59 to 4.30
Low 377 166.5 ± 34.0 -8.21  -13.70 to -2.72 -6.12 -12.92 to 0.68

Data are reported as mean ± SD. 95%CI = confidence interval at 95%.
1Individuals whose socioeconomic position was unknown were excluded. 2Adjustment according to income
at the other time studied. NS = not statistically significant. *P < 0.05. **P < 0.01. P values estimated by the
likelihood ratio test.

value for linear trend were calculated for
each serum lipid. The significance of this
trend represents the difference in mean se-
rum lipid level according to increasing so-
cioeconomic disadvantage. The calculations
were performed using the Stata 8.0 statisti-
cal software (23).

Results

The serum TG levels of men and women
were not related to socioeconomic position
in childhood or in adulthood (Table 1).

Serum cholesterol level was 11.85 mg/
100 mL lower among men of lower socio-
economic position in childhood than among
those of higher position (P < 0.01), whereas
it was 8.46 lower among men of lower socio-
economic position in adulthood compared
with their counterparts (P < 0.01). Among
women, only a lower income during adult-
hood was associated with lower total choles-

terol levels. Women of low socioeconomic
position in adulthood had serum cholesterol
levels 8.21 mg/100 mL lower than those of
high position (P < 0.05). After adjustment of
income at one time point in relation to the
other, the associations showed a borderline
level of significance in men (P values be-
tween 0.05 and 0.10) whereas in women the
association previously existing between in-
come during adulthood and total cholesterol
levels was no longer significant (Table 2).

Serum LDL cholesterol levels were 10.26
mg/100 mL lower among men with low
family income during childhood than among
those with high income (P < 0.01). Men
from low family income backgrounds at
adulthood presented serum LDL cholesterol
levels that were 5.65 mg/100 mL lower than
their counterparts (P < 0.05). After adjust-
ment, only income during childhood contin-
ued to be associated with serum LDL choles-
terol levels in men (P < 0.01). No association
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Table 3. Serum LDL cholesterol levels for each sex according to socioeconomic position during childhood and
adulthood.

Socioeconomic N Mean ± SD Unadjusted 95%CI Adjusted 95%CI2

position1 coefficient coefficient2

Men
Childhood ** **

High 278 105.6 ± 30.9 0 0
Intermediate 293 102.6 ± 34.5 -3.02  -8.46 to 2.43 -1.22   -7.10 to 4.66
Low 269 95.3 ± 33.8 -10.26 -15.83 to -4.70 -9.23  -15.49 to -2.97

Adulthood * NS
High 348 105.1 ± 32.2 0 0
Intermediate 292 99.5 ± 32.3 -5.53 -10.64 to -0.43 -5.18 -11.03 to 0.67
Low 297 99.4 ± 34.0 -5.65 -10.74 to -0.57 -1.37 -7.47 to 4.73

Women
Childhood NS NS

High 272 98.5 ± 29.5 0 0
Intermediate 275 100.5 ± 28.6 2.02  -2.89 to 6.94 1.03 -4.27 to 6.32
Low 309 100.7 ± 29.7 2.15  -2.62 to 6.93 1.68 -3.91 to 7.27

Adulthood NS NS
High 256 99.4 ± 31.7 0 0
Intermediate 345 100.2 ± 27.5 0.77  -3.96 to 5.50 1.99 -3.43 to 7.42
Low 377 100.0 ± 29.0 0.57  -4.08 to 5.21 1.27 -4.46 to 6.99

Data are reported as mean ± SD. 95%CI = confidence interval at 95%.
1Individuals whose socioeconomic position was unknown were excluded. 2Adjustment according to income
at the other time studied. NS = not statistically significant. *P < 0.05. **P < 0.01. P values estimated by the
likelihood ratio test.

Table 4. Serum HDL cholesterol levels for each sex according to socioeconomic position during childhood
and adulthood.

Socioeconomic N Mean ± SD Unadjusted 95%CI Adjusted 95%CI2

position1 coefficient coefficient2

Men
Childhood ** *

High 279 44.9 ± 10.8 0 0
Intermediate 296 42.3 ± 10.5 -2.64  -4.38 to -0.90 -2.42  -4.29 to -0.56
Low 270 44.0 ± 10.5 -0.92 -2.69 to 0.86 -0.21 -2.20 to 1.77

Adulthood * NS
High 350 44.7 ± 10.3 0 0
Intermediate 294 42.9 ± 11.0 -1.77  -3.41 to -0.14 -1.06 -2.92 to 0.79
Low 300 42.7 ± 10.3 -1.92  -3.55 to -0.30 -1.82 -3.75 to 0.11

Women
Childhood *** *

High 272 56.1 ± 14.1 0 0
Intermediate 275 51.3 ± 13.2 -4.80  -7.04 to -2.56 -2.94 -5.33 to -0.55
Low 310 50.6 ± 12.9 -5.52  -7.70 to -3.35 -2.59 -5.11 to -0.06

Adulthood *** ***
High 256 57.0 ± 13.6 0 0
Intermediate 346 52.6 ± 13.0 -4.37  -6.45 to -2.28 -4.04 -6.49 to -1.59
Low 377 49.7 ± 12.3 -7.34  -9.39 to -5.29 -6.50 -9.09 to -3.91

Data are reported as mean ± SD. 95%CI = confidence interval at 95%.
1Individuals whose socioeconomic position was unknown were excluded. 2Adjustment according to income
at the other time studied. NS = not statistically significant. *P < 0.05. **P < 0.01. ***P < 0.001. P values
estimated by the likelihood ratio test.
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was detected in women (Table 3).
Serum HDL cholesterol level was 0.92

mg/100 mL lower among men of lower so-
cioeconomic position in childhood than
among those of higher position (P < 0.05),
whereas it was 1.92 lower among men of
lower socioeconomic position in adulthood
compared with their counterparts (P < 0.05).
Women of low socioeconomic position in
childhood had serum HDL cholesterol lev-
els 5.52 mg/100 mL lower than those of high
position (P < 0.001), whereas women of low
socioeconomic backgrounds in adulthood
presented HDL cholesterol levels 7.34 mg/
100 mL lower than those of high socioeco-
nomic position (P < 0.001). After adjust-
ment for income during childhood, only so-
cioeconomic position during childhood con-
tinued to be associated with HDL choles-
terol levels in men (P < 0.05). In women,
socioeconomic position at birth (P < 0.05)
and during adult age (P < 0.001) continued
to be associated with HDL cholesterol after
adjustment (Table 4).

Men classified into the lower income

group at the two time points in life had lower
total cholesterol (P < 0.001), LDL choles-
terol (P < 0.01) and HDL cholesterol levels
(P < 0.05). In women, greater accumulated
social disadvantage was associated with
lower total cholesterol (P < 0.05) and HDL
cholesterol (P < 0.001) levels but not with
LDL cholesterol. Socioeconomic score was
not associated with TG levels in either sex
(Table 5).

Discussion

Associations between low socioeconomic
position and lower serum levels of total cho-
lesterol and LDL cholesterol were observed
in the present study, indicating that, regard-
ing these risk factors, individuals of lower
socioeconomic position may be at lower risk
for cardiovascular disease. However, regard-
ing HDL cholesterol, the lipid fraction whose
levels are inversely related to cardiovascular
events (19), lower levels of this lipid compo-
nent were also associated with lower family
income both during childhood and during

Table 5. Lipid profile for each sex according to cumulative score of socioeconomic disadvantage.

Score1 N Triglycerides Total cholesterol LDL cholesterol HDL cholesterol

Coefficient 95%CI Coefficient 95%CI Coefficient 95%CI Coefficient 95%CI

Men NS *** ** *
0 166 0 (107.0)2 0 (174.2)2 0 (107.7)2 0 (45.3)2

1 141 -6.74 -24.38 to 10.90 -6.05 -14.69 to 2.60 -3.86 -11.34 to 3.62 -0.95 -3.33 to 1.42
2 204 -2.92 -19.02 to 13.18 -10.59 -18.48 to -2.69 -6.66 -13.51 to 0.19 -2.97 -5.14 to -0.81
3 154 -4.08 -21.31 to 13.15 -13.87 -22.32 to -5.42 -10.21 -17.54 to -2.87 -2.41 -4.72 to -0.09
4 129 -8.89 -26.96 to 9.19 -13.47 -22.33 to -4.61 -10.00 -17.66 to -2.33 -1.79 -4.22 to 0.64

Women NS * NS ***
0 136   0 (97.1)2 0 (176.6)2   0 (98.7)2 0 (58.5)2

1 139 -14.61 -26.33 to -2.90 -6.59 -14.78 to 1.60   -0.37 -7.26 to 6.51 -3.27 -6.39 to -0.15
2 168 -6.61 -17.81 to 4.59 -7.46 -15.30 to 0.37   0.60 -5.98 to 7.19 -6.78 -9.76 to -3.79
3 181 -6.65 -17.67 to 4.37 -5.52 -13.23 to 2.18   4.34 -2.15 to 10.83 -8.65 -11.59 to -5.72
4 162 -13.40 -24.69 to -2.10 -10.19 -18.09 to -2.29   1.13 -5.52 to 7.77 -8.66 -11.66 to -5.65

1Individuals with unknown socioeconomic trajectory were excluded. Scores: 0, individual classified into the highest income category (third tertile)
at the two times studied (birth and adulthood); 1, individuals with middle (second tertile) and high, or high and middle income at the two times
studied; 2, individuals with middle income at the two times in life or with high and low or low and high income; 3, individuals with low (first tertile)
and middle, or middle and low income at the two times studied; 4, individuals classified into the lowest income category at the two times studied.
2The mean is given within parentheses. 95%CI = confidence interval at 95%.
NS = not statistically significant. *P < 0.05. **P < 0.01. ***P < 0.001. P values for linear trend estimated by the likelihood ratio test. The significance
of this trend represents the difference in mean serum lipid level according to increasing socioeconomic disadvantage.
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adult life, suggesting that more advanta-
geous socioeconomic positions seem to have
a protective effect against cardiovascular
diseases, at least with respect to HDL cho-
lesterol (4,17). There was no association
between socioeconomic position and serum
TG levels. The longer an individual lived in
a lower socioeconomic position, the lower
his cholesterol, LDL cholesterol and HDL
cholesterol levels, suggesting a beneficial
effect of remaining in a disadvantaged social
position regarding total cholesterol and LDL
cholesterol and a deleterious effect regard-
ing HDL cholesterol. Small differences in
these risk profiles were detected regarding
socioeconomic circumstances during child-
hood and adult life between men and women.

Higher serum total cholesterol levels were
detected in individuals with less socioeco-
nomic disadvantage. Among men there was
a cumulative effect since income during both
childhood and adult life was associated with
the levels of this lipid fraction. Blane et al.
(3) detected a relation similar to the present
one when using as an indicator of socioeco-
nomic position the occupation of the family
head during the subject’s childhood and the
occupation of the individual himself during
adulthood. On the other hand, in the present
study, only income during adult life not
adjusted for income during childhood was
associated with serum total cholesterol in
women. When the adjustment was per-
formed, this association was no longer de-
tected. The same association detected here
between lower total cholesterol values and
lower socioeconomic position was also dem-
onstrated by other investigators (2,3,11).
However, other investigators (17) observed
an association of worse socioeconomic con-
ditions during childhood and higher total
cholesterol levels in women, in contrast to
the present results.

Among males, lower income during child-
hood and adulthood was associated with
lower LDL cholesterol levels. However, the
association existing with socioeconomic

position during adulthood was due to the
influence of income during childhood on
this association since after adjustment the
association between income during adult age
and LDL cholesterol levels disappeared. The
absence of an association between income
during adult age and LDL cholesterol level
was previously demonstrated by Brunner et
al. (4). However, these investigators detected
a relation between lower socioeconomic po-
sition and higher LDL cholesterol levels in
women, a fact that once again diverges from
the present results.

TG levels, in turn, were not associated
with socioeconomic position at either time
point in this population of young adults. In
agreement with these results, Brunner et al.
(17) also did not demonstrate a relation be-
tween socioeconomic position during child-
hood and serum TG levels. However, in that
same cohort, individuals of lower socioeco-
nomic position during adulthood presented
higher TG levels (17).

The discrepancies between the associa-
tions demonstrated in the present study and
those detected by Brunner et al. (17) can be
attributed to several factors. There are meth-
odological differences between the two stud-
ies. While in the present study family in-
come was used to measure socioeconomic
position during childhood, Brunner et al.
(4,17) used the occupation of the father. As
also emphasized by the cited investigators,
current occupational class may not be a very
accurate measure reflecting family circum-
stances, especially among women belong-
ing to lower social classes (17). In addition,
the differences between the present study
and that by Brunner et al. (17) may be attrib-
uted to the age differences of the samples.
Brunner et al. (4,17) studied older individu-
als from 39 to 63 years, who tend to present
higher prevalence of abnormal lipid levels,
whereas young adults aged 23 to 25 years
were investigated in the present study. More-
over, the association between socioeconomic
position along life and lipid profile may
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change with age.
These disparities may also be due to dif-

ferences between more developed and less
developed societies. It is known that in more
industrialized societies of the beginning of
the 20th century (as was the case for the
society to which the cohort studied by
Brunner et al. (17) belonged), richer indi-
viduals showed a higher prevalence of obe-
sity. This relation was reversed in these soci-
eties, especially among women (6). The same
pattern may be repeated now for the lipid
profile since the association between dysli-
pidemia and obesity is well known (17).

There was agreement between the pres-
ent data and those reported in a Scottish
study (3,11), since in both cases lower socio-
economic positions were found to be associ-
ated with lower serum cholesterol levels,
demonstrating that the socioeconomic gra-
dient of cholesterol followed the opposite
direction of cardiovascular risk. The Scot-
tish study was conducted on individuals born
at the beginning of the last century, between
1906 and 1938, who were working in 27
factories and offices between 1970 and 1973,
ranging in age from 35 to 62 years (3). On
the other hand, Brunner et al. (17) (Whitehall
II), who studied London public servants born
between 1928 and 1954, ranging in age from
39 to 63 years from 1991 to 1993, observed
lower cholesterol levels in individuals of
higher socioeconomic position. It is possible
that older cohorts such as the Scottish one
expressed a counter-gradient of serum cho-
lesterol that was later reversed in younger
cohorts studied in more developed urban
nuclei such as London. In contrast, Ribeirão
Preto would represent the profile of a devel-
oping country that, even at the end of the last
century, was more similar to that of cohorts
studied at the beginning of the 20th century
in developed countries. If this explanation is
correct, this inversion of the counter-gradi-
ent would occur in a more delayed manner in
developing countries and, in the future, this
socioeconomic counter-gradient of serum

cholesterol would be expected to be reversed
in Ribeirão Preto.

The first lipid marker that reverses the
counter-gradient may be HDL cholesterol.
Thus, since the present cohort consists of
young adults (23-25 years of age), perhaps
the HDL cholesterol values already present
the non-reversed socioeconomic gradient of
higher risk for cardiovascular disease among
individuals of lower socioeconomic position.

In addition, the association observed be-
tween socioeconomic position and HDL cho-
lesterol levels may be due in part to the
different alcohol consumption observed in
the study population according to income. In
Ribeirão Preto, individuals with better so-
cioeconomic positions have a higher mean
consumption of alcohol than individuals of
lower position (21). According to Koppes et
al. (24), alcohol consumption increases HDL
cholesterol. Thus, the richer individuals in
this cohort may present higher HDL choles-
terol values as the consequence of greater
alcohol consumption.

The differences between men and women
in the associations between socioeconomic
position during life and the various serum
lipid markers, especially LDL cholesterol
and total cholesterol, suggest that social in-
equalities have a different impact according
to sex. As also observed in the present study,
Brunner et al. (4) demonstrated that the in-
verse association between socioeconomic
position and some risk factors for cardiovas-
cular disease is less consistent among women
than men.

Among the limitations of the present study
are the higher percentage of losses among
individuals of lower socioeconomic posi-
tion and the high percentage of missing data
of family income at birth. However, few
studies have analyzed the socioeconomic
position of individuals on the basis of the
same indicator at two different time points in
life. Furthermore, few studies are available
in which socioeconomic data were collected
longitudinally and prospectively as done in
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the present study, especially in developing
countries.

The evidence obtained in the present study
suggests that socioeconomic disadvantage,
both in childhood and in adulthood, inter-
feres with serum lipid values in a different
manner in men and women. A reversed so-
cioeconomic gradient was observed with re-
spect to total cholesterol and LDL choles-

terol (individuals of lower socioeconomic
position have lower serum levels of these
lipids, indicating a greater cardiovascular
risk among richer people) and a socioeco-
nomic gradient was observed regarding HDL
cholesterol (individuals of lower socioeco-
nomic position have lower serum levels of
this lipid, indicating a higher cardiovascular
risk among poorer people).
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