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Early determinants of random 
blood glucose among adults of 
the 1982 birth cohort, Pelotas, 
Southern Brazil

ABSTRACT

OBJECTIVE: To evaluate the effects of socioeconomic variables, birth 
weight, duration of breastfeeding and income changes on random blood glucose 
levels among young adults.

METHODS: This was a study on the birth cohort from 1982, when the 5,914 
hospital births that occurred in the city of Pelotas (Southern Brazil) were 
identifi ed and the mothers were interviewed. The children whose families 
lived in the urban area of the city were followed up several times. In 2004-5, 
4,927 individuals of the cohort were interviewed and blood was collected 
from the fi ngertips of 3,730 of them for random blood glucose measurements. 
Associations between random blood glucose levels and skin color, family 
income at birth, maternal schooling, income change between 1982 and 2004-5, 
birth weight and duration of breastfeeding were evaluated.

RESULTS: The mean blood glucose level was 97.3 ± 15.1mg/dL, and it was 
greater among the men. None of the variables studied was associated with the 
men’s blood glucose level. Among the women, maternal schooling, family 
income at 23 years of age and birth weight were inversely associated with 
blood glucose levels. However, birth weight lost its statistical signifi cance in 
the multivariable analysis.

CONCLUSIONS: Birth weight and duration of breastfeeding did not present 
any long-term effect on random blood glucose levels. Only maternal schooling 
level and present income presented associations with random blood glucose 
levels among the women.

DESCRIPTORS: Adult. Blood Glucose. Birth Weight. Socioeconomic 
Factors. Cohort Studies. Brazil.

INTRODUCTION

Interest in the long-term effects of exposure occurring during gestation or the 
fi rst years of life arose following the study by Barker et al.2 Birth weight, nu-
tritional status during infancy and diet during the fi rst years of life have been 
associated with occurrences of diseases during adulthood.9,13,14,20 It has been 
reported in several studies that low birth weight is associated with greater preva-
lence of diabetes or glucose intolerance during adolescence or adulthood.8,16,21,24 
Other studies have found lower risk of diabetes type 2 among individuals who 
had been breastfed.11,15,18,25

Diabetes is a metabolic disease characterized by increased blood glucose levels 
and is considered to be a risk factor for cardiovascular diseases.10,12 The lower 



2 Early determinants of random blood glucose... Horta BL et al

the fasting blood glucose level is, the lower the risk of 
developing ischemic cardiopathy is.1,5,6

On the other hand, in reviewing the literature, no papers 
evaluating the effect of socioeconomic conditions dur-
ing the fi rst years of life on blood glucose levels or on 
the prevalence of diabetes were identifi ed.

The aim of the present study was to evaluate the effects 
of socioeconomic variables, birth weight, duration of 
breastfeeding and income change on random blood 
glucose levels among young adults.

METHODS

In 1982, the children who were born in the maternity 
hospitals in Pelotas, Southern Brazil, were identifi ed and 
the mothers were interviewed. Those children whose 
families lived in the urban area of the city were followed 
up and examined on different occasions. The description 
of these follow-ups was published previously.4,22,23

In 2004-5, 4,297 individuals from the cohort were 
interviewed. At the end of the interview, the subjects 
were invited to visit the research laboratory to give a 
blood sample. Another home visit was made, with the 
aim of obtaining blood samples from the interviewees 
who did not go to the laboratory. At the time of col-
lecting the samples, both in the laboratory and in the 
homes, a measurement of random blood glucose was 
obtained from fi ngertip blood, using a portable glucose 
meter (Accu-Check Advantage – Roche). Information 
on the times of the last meal and the blood collection 
were recorded so that the time elapsed since the last 
meal could be calculated.

The analyses included the distribution and description 
of the means and dispersion of continuous variables.

The following were taken to be independent vari-
ables: sex, skin color, family income at birth, maternal 
schooling, income change, birth weight and duration 
of breastfeeding. Analysis of variance was used for 
comparisons between the means for each category of 
variable. Stratifi cation according to sex was used in the 
crude and adjusted analyses. The latter followed a hier-
archical model with skin color, family income at birth 
and maternal schooling in the fi rst level; birth weigh in 
the second level; and breastfeeding in the third level. 
Since the duration of fasting is associated with blood 
glucose levels (Figure), all the analyses were adjusted 
for the duration of fasting.

Verbal informed consent was obtained from the adults 
responsible for the children during the early phase of the 
study (from 1982 to 1986), as was the common practice 
at that time, when there was no ethics committee at the 
Federal University of Pelotas. For the more recent phas-
es, the university’s research ethics committee, which is 
affi liated to the National Council for Research Ethics 

(Conselho Nacional de Ética em Pesquisa, CONEP), 
approved the study and written informed consent was 
obtained from the participants.

RESULTS

Out of the 4,297 interviewees, 3,914 went to the labo-
ratory for blood sample collection and random blood 
glucose levels could be measured in 3,730 cases. The 
mean blood glucose level was 97.3 ± 15.1 mg/dl and 
the median was 95.0 mg/dl, thus suggesting slight posi-
tive asymmetry. The random blood glucose level was 
signifi cantly higher (p < 0.001) among the men (99.8 
mg/dl) than among the women (94.8 mg/dl). The mean 
duration of fasting was 3.7 ± 3.0 hours.

Table 1 shows that skin color, family income at birth, 
maternal schooling, income change during the fol-
low-up period and duration of breastfeeding were not 
associated with random blood glucose levels. On the 
other hand, only among the women, the mean blood 
glucose levels decreased with increasing birth weight, 
and the linear trend test for this was statistically sig-
nifi cant (p = 0.05).

The results from the crude and adjusted analyses for the 
men (Table 2) confi rmed that, even after adjusting for 
possible confounding factors, none of the variables stud-
ied was associated with random blood glucose level.

On the other hand, among the women, after adjusting 
for skin color and family income, an inverse relation-
ship between maternal schooling and random glucose 
level was observed (Table 3). None of the income 
categories was associated with blood glucose level, 
although the income change over the study period sug-
gested that random blood glucose levels at 23 years of 
age were more infl uenced by socioeconomic conditions 
in adulthood than by the conditions during childhood. 
Independent of socioeconomic level at birth, for the 
interviewees who were considered poor in 2004-5, 

Figure. Mean blood glucose levels according to duration of 
fasting. Pelotas, Southern Brazil, 1982 to 2004-5.
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even after adjusting for skin color, the blood glucose 
level was 1.75 mg/dl (95% CI: 0.22; 3.28 mg/dl) higher 
than what was observed among the individuals who had 
never been poor. The linear relationship between birth 
weight and random glucose level did not maintain its 
statistical signifi cance after adjusting for skin color and 
other socioeconomic variables (p = 0.06).

DISCUSSION

The results from the present study showed that the 
mean random blood glucose level was higher among 
the men than among the women. For the women, the 
glucose level was infl uenced by maternal schooling 
and present income.

Table 1. Random blood glucose levels stratifi ed according to sex, in relation to birth weight, maternal skin color, family income 
at birth, maternal schooling and duration of breastfeeding. Pelotas, Southern Brazil, 1982 to 2004-5.

Variable

Men Women Total

n*
Mean blood 

glucose level (with 
standard deviation)

n*
Mean blood 

glucose level (with 
standard deviation)

n*
Mean blood 

glucose level (with 
standard deviation)

Skin color p = 0.93** p = 0.86** p = 0.70**

White 1389 99.7 (15.6) 1393 94.8 (13.9) 2782 97.3 (15.0)

Black or Mixed 402 99.4 (15.7) 403 94.7 (15.1) 805 97.0 (15.5)

Family income in 1982 (MW) p = 0.46** p = 0.61*** p = 0.67**

≤ 1 376 100.3 (16.0) 382 94.8 (14.9) 758 97.5 (15.7)

1.1 - 3 925 99.3 (14.3) 942 94.7 (13.7) 1867 97.0 (14.1)

3.1 - 6 360 100.6 (18.4) 332 95.0 (14.4) 692 97.9 (16.8)

6.1 - 10 106 100.4 (17.0) 101 94.4 (14.8) 207 97.5 (16.2)

> 10 92 98.1 (13.2) 97 96.0 (14.1) 189 97.0 (13.7)

Maternal schooling (years) p = 0.17** p = 0.18** p = 0.29**

0 - 4 609 98.8 (13.7) 631 95.2 (14.6) 1240 96.9 (14.3)

5 - 8 818 100.6 (17.3) 787 94.8 (13.8) 1605 97.7 (15.9)

9 - 11 198 99.9 (15.6) 206 94.7 (14.0) 404 97.2 (15.0)

≥ 12 237 99.2 (13.5) 240 93.7 (14.3) 477 96.4 (14.2)

Income change (1982 → 2004-5) p = 0.61** p = 0.13** p = 0.67**

Always poor 284 99.9 (15.7) 342 95.4 (15.4) 626 97.5 (15.6)

Non-poor → poor 286 100.8 (16.6) 350 96.0 (13.7) 636 98.1 (15.3)

Poor → non-poor 314 99.1 (15.0) 277 94.9 (14.8) 591 97.1 (15.0)

Never poor 974 99.6 (15.5) 890 94.0 (13.6) 1864 97.0 (14.9)

Birth weight (grams) p = 0.70** p = 0.05*** p = 0.61**

< 2500 114 99.3 (14.1) 149 96.8 (14.3) 263 97.9 (14.3)

2500 - 2999 389 100.2 (17.2) 510 95.2 (14.6) 899 97.3 (16.0)

3000 - 3499 712 99.6 (15.2) 706 94.6 (14.6) 1418 97.1 (15.1)

3500 - 3999 519 99.3 (14.7) 431 94.2 (12.7) 950 97.0 (14.0)

≥ 4000 131 101.3 (17.5) 69 93.7 (14.3) 200 98.7 (16.8)

Duration of breastfeeding (months) p = 0.42** p = 0.88** p = 0.73**

< 1 month 408 99.6 (14.8) 373 94.7 (14.9) 781 97.2 (15.0)

1 - 2.9 463 100.7 (16.5) 471 95.1 (14.9) 934 97.9 (16.0)

3 - 5.9 405 100.0 (16.6) 417 94.4 (13.1) 822 97.1 (15.2)

6 - 8.9 168 97.6 (12.8) 166 95.7 (13.9) 334 96.7 (13.4)

9 - 11.9 71 100.4 (16.7) 68 95.7 (12.1) 139 98.1 (14.8)

≥ 12 285 99.6 (15.5) 316 94.6 (14.4) 601 96.9 (15.1)

MW: Minimum wage
* For some variables, it was not possible to obtain information regarding up to 65 men and 55 women
** Test for heterogeneity
*** Test for linear trend
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Considering that blood glucose levels were evaluated 
for 66% of the individuals in the cohort, there is the 
possibility of selection bias. However, for such bias to 
explain the absence of association between duration 
of breastfeeding and blood glucose level, it would be 
necessary for the percentage of losses to be different 
for each category of duration of breastfeeding relating 
to blood glucose levels. Among the individuals breast-
fed for shorter times, the collection percentage would 
be greater for those with lower blood glucose, while 

among those who were breastfed for longer times, 
the collection percentage would be greater for those 
with higher blood glucose. In such a situation, the 
selection bias would tend to underestimate a possible 
protective effect from the duration of breastfeeding. 
However, the possibility that selection bias might 
occur is remote, considering that the percentage of in-
dividuals with blood glucose measurements available 
in the present study was independent of the duration 
of breastfeeding.

Table 2. Crude and adjusted analyses on the effect of the independent variables on random blood glucose levels among the 
men. Pelotas, Southern Brazil, 1982 to 2004-5.

Variable
Crude analysis Adjusted analysis

Mean blood glucose level 
(95% CI)

p
Mean blood glucose level 

(95% CI)
p

Skin color 0.69 * 0.73 *

White Reference Reference

Black or Mixed -0.36 (-2.09; 1.38) 0.33 (-1.42; 2.07)

Family income in 1982 (MW) 0.46* 0.46 *

≤ 1 2.19 (-1.37; 5.75) 2.06 (-1.45; 5.58)

1.1 - 3 1.23 (-2.12; 4.57) 0.63 (-2.63; 3.89)

3.1 - 6 2.56 (-1.01; 6.13) 1.75 (-1.72; 5.22)

6.1 - 10 2.35 (-2.01; 6.70) 1.49 (-2.75; 5.72)

> 10 Reference Reference

Maternal schooling (years) 0.17* 0.11 *

0 - 4 -0.40 (-2.73; 1.94) -0.51 (-2.81; 1.80)

5 - 8 1.41 (-0.84; 3.66) 1.41 (-0.79; 3.60)

 9 - 11 0.69 (-2.25; 3.63) 0.31 (-2.55; 3.15)

≥ 12 Reference Reference

Income change (1982 → 2004-5) 0.61* 0.70 *

Always poor 0.25 (-1.82; 2.32) 1.29 (-1.03; 3.61)

Non-poor → poor 1.14 (-0.92; 3.20) 0.75 (-1.29; 2.79)

Poor → non-poor -0.53 (-2.51; 1.46) 0.34 (-1.89; 2.57)

Never poor Reference Reference

Birth weight (grams) 0.79* 0.59 *

< 2500 -1.98 (-5.90; 1.94) -1.69 (-5.51; 2.13)

2500 - 2999 -1.08 (-4.17; 2.01) -0.49 (-3.49; 2.52)

3000 - 3499 -1.67 (-4.58; 1.24) -1.57 (-4.40; 1.26)

3500 - 3999 -2.01 (-5.00; 0.98) -1.72 (-4.62; 1.18)

≥ 4000 Reference Reference

Duration of breastfeeding (months) 0.42* 0.25 *

< 1 -0.01 (-2.39; 2.37) -0.16 (-2.48; 2.16)

1 - 2.9 1.09 (-1.23; 3.40) 0.38 (-1.88; 2.65)

3 - 5.9 0.44 (-1.94; 2.82) -0.22 (-2.55; 2.11)

6 - 8.9 -1.96 (-4.96; 1.03) -1.09 (-4.03; 1.85)

9 - 11.9 0.87 (-3.21; 4.96) -0.51 (-4.52; 3.50)

≥ 12 Reference  Reference

MW: Minimum wage
* Test for heterogeneity



5Rev Saúde Pública 2008;42(Supl. 2):93-100

The duration of fasting was less than the recommended 
12 hours for almost all of the interviewees,19 and this 
can be considered to be a limitation of the study. Lower 
duration of fasting overestimates the mean blood glucose 
level, thus introducing a non-differential classifi cation 
error. This bias might explain the absence of any as-
sociation between birth weight and blood glucose level 
among the women, for whom the inversely proportional 
relationship did not maintain its statistical signifi cance 

in the adjusted analysis. On the other hand, the clas-
sifi cation bias cannot be considered responsible for the 
absence of any association between duration of breast-
feeding and blood glucose level, since no pattern that 
would suggest the existence of a linear relationship was 
observed. Possible differences in the duration of fasting 
were controlled for when this was included in the mul-
tivariable analysis, thereby reducing the possibility that 
differential information bias might have occurred.

Table 3. Crude and adjusted analyses on the effect of the independent variables on random blood glucose levels among the 
women. Pelotas, Southern Brazil, 1982 to 2004-5.

Variable

Crude analysis Adjusted analysis

Mean blood glucose level
p

Mean blood glucose level
p

(95% CI) (95% CI)

Skin color 0.88* 0.98*

White Reference Reference

Black or Mixed -0.12 (-1.69;1.45) 0.02 (-1.57;1.60)

Family income in 1982 (MW) 0.61** 0.72*

≤ 1 -1.19 (-4.35;1.97) -0.11 (-3.30;3.08)

1.1 - 3 -1.35 (-4.31;1.61) -0.50 (-3.47;2.46)

3.1 - 6 -1.03 (-4.24;2.18) -0.53 (-3.72;2.66)

6.1 - 10 -1.63 (-5.58;2.32) -1.46 (-5.41;2.48)

> 10 Reference Reference

Maternal schooling (years) 0.18* 0.004**

0 - 4 1.51 (-0.60;3.61) 3.10 (0.96;5.23)

5 - 8 1.13 (-0.92;3.18) 2.04 (-0.01;4.08)

9 - 11 0.99 (-1.65;3.62) 1.42 (-1.18;4.03)

≥ 12 Reference Reference

Income change (1982 → 2004-5) 0.13* 0.13*

Always poor 1.40 (-0.36;3.17) 1.39 (-0.68;3.45)

Non-poor → poor 1.94 (0.19;3.69) 1.98 (0.22;3.73)

Poor → non-poor 0.86 (-1.05;2.77) 0.36 (-1.77;2.48)

Never poor Reference Reference

Birth weight (grams) 0.05** 0.06**

< 2500 3.13 (-0.91;7.17) 3.07 (-0.96;7.10)

2500 - 2999 1.45 (-2.11;5.01) 1.40 (-2.15;4.95)

3000 - 3499 0.85 (-2.65;4.35) 0.80 (-2.69;4.29)

3500 - 3999 0.55 (-3.05;4.15) 0.57 (-3.02;4.15)

≥ 4000 Reference Reference

Duration of breastfeeding (months) 0.88* 0.83*

< 1 0.16 (-1.98;2.29) -0.13 (-2.26;2.00)

1 - 2.9 0.59 (-1.44;2.62) 0.80 (-1.22;2.82)

3 - 5.9 -0.20 (-2.28;1.88) 0.17 (-1.90;2.24)

6 - 8.9 1.15 (-1.52;3.83) 1.35 (-1.31;4.01)

9 - 11.9 1.17 (-2.56;4.90) 0.91 (-2.80;4.62)

≥ 12 Reference  Reference  

MW: Minimum wage
* Test for heterogeneity
** Test for linear trend
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