
The birthweight distribution of a population is a sensitive
indicator of biological and social conditions.1 In most countries
it has shifted to the right, resulting in bigger babies,2–8 but there
are indications that this trend is slowing down9,10 or tapering
off.11 In some countries birthweight has even fallen.12,13 It has

been suggested that this diversity of trends may be related to
biological changes or greater availability of perinatal technology
and changing attitudes regarding foetal viability.14

In Ribeirão Preto, São Paulo, Brazil, two studies were carried
out over an interval of 15 years, in 1978/1979 and in 1994. As
the social indicators improved between the two periods15 there
was an expectation that mean birthweight would increase
reflecting improvements in living standards and health care.
However, a decline in mean birthweight and a shift to the left in
the whole birthweight distribution was observed. The main
objective of this analysis is to identify explanatory factors for
this downward trend.

Material and Methods
Ribeirão Preto is a regional centre in the Northeastern region of
the São Paulo state, Brazil. Its per capita income is one of the
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Background We tried to explain why a marked decrease in birthweight of 122 g occurred over
a 15-year period in Ribeirão Preto, Brazil.

Methods Factors reflecting biological, social, and health care characteristics (infant gender,
parity, maternal age, marital status, type of hospital, maternal smoking, preterm
birth, small for gestational age [SGA], and prenatal care) were assessed on 6711
newborns in 1978/1979 and 2838 in 1994 using multiple linear regressions.

Results The birthweight distribution shifted to the left and the residual distribution of
small preterm babies increased from 1.9% to 3.4%. Only marital status and
preterm delivery would have decreased the difference in birthweight over time,
explaining for each of them around 30 g of the 122 g. Increasing levels of
attendance at antenatal care over time might have decreased the birthweight
difference by 40 g. Maternal age and SGA explained little of the decreasing trend.
Reductions in maternal smoking would have increased mean birthweight
slightly. In stratified analysis the downward trend was more marked among
mothers with high education (�202 g) and those delivered by caesarean section
(�194 g). After adjusting for all those significant variables mean birthweight was
still 74 g (95% CI: �97, �50 g) lower in 1994 than in 1978/1979.

Conclusion The trend could be explained in part by factors related to marital status that might
reflect dysfunctional families in the Brazilian context and the preterm increase
that might be associated with advances in medical technology. The high
attendance at antenatal clinics or factors associated with it might have prevented
a further decrease in birthweight. Our results may be compatible with the high
economic development of Ribeirão Preto within Brazil, together with factors
associated with its unfavourable lifestyle.
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highest in this country, about US$ 8200 a year in 1996. The
main economic activities are the sugar cane industry, trading,
services, and financing. Its population was 461 427 inhabitants
in 1994, increasing by 45% over the period covered by this
analysis.15,16

At least 98% of births have occurred in hospitals since
1978.15 The two surveys were carried out in all these maternity
hospitals in 1978/1979 and 1994. The 1978/1979 survey was
carried out between June 1978 and May 1979 (6750 births).
The 1994 survey included infants born from May to August
(2846 births). Thirty-nine babies in 1978/1979 and eight in
1994 were excluded because information on birthweight was
missing. This analysis was restricted to singleton live births from
families residing in the municipality to avoid potential con-
founding due to multiple gestations. The mothers were inter-
viewed soon after delivery using a standardized questionnaire
after their consent to participate was obtained. Trained per-
sonnel weighed the naked newborns immediately after delivery
using weekly-calibrated scales with 10 g precision. Non-
response due both to early hospital discharge and refusal to
participate was 3.5% and 4.2% in the first and second survey
respectively. The methodology was the same in both surveys
and details have been published elsewhere.15,16

The variables included in this analysis were: birthweight
(continuous), maternal schooling in years (0–4, 5–8, 9–11,
�12), newborn gender, maternal age (�18, 18 and 19, 20–34,
and � 35 years), marital status (married, cohabiting, non-
cohabiting), parity, including the current one (1, 2–4, �5),
number of prenatal care visits (0, 1–3, 4–6, �7), type of delivery
(vaginal or caesarean), gestational age at delivery considering
non-preterm (�36 weeks), moderately preterm birth (33–36
weeks) and very preterm birth (�33 weeks), maternal smoking
(non-smokers, 1–10, 11–20 and �20 cigarettes/day) and type of
hospital (public teaching hospitals, private hospitals attending
predominantly public insurance, and private hospitals attending
predominantly private insurance). In some analyses maternal
schooling was considered low (0–8 years), high (�9 years) and
a missing category was included for most variables in the ana-
lysis. Gestational age was estimated according to the last normal
menstrual period. A small number of newborns were excluded
because their birthweight was above the 99th percentile for
their gestational age, 32 cases in 1978/79 and 21 in 1994,
according to British nomograms.17 In some of the analysis we
included, as an independent variable, small for gestational age
(SGA) as babies below the 10th percentile according to
published reference values.18

The Wilcox-Russell method was used to estimate the
predominant normal birthweight distribution and to estimate
the residual percentage of small preterm babies in both years.19

The residual percentage provides an indication of the excess of
preterm births in the distribution of birthweights. The
predominant birthweight gives the mean birthweight and
distribution excluding the excess residual percentage of small
preterm births.

Changes in birthweight were evaluated with respect to
biological, social, demographic, and health service factors. In a
combined model including both years, coefficients were
adjusted by multiple regression for all variables under analysis.
The combined model included a variable for year of the survey
(coded 0 for 1978/1979 and 1 for 1994) and interactions

between year of survey and the variables that might be able to
explain changes in mean birthweight were tested.

We also assessed, in a combined model including both years,
changes in the coefficient of year of the survey effect by adding
successively variables significantly associated with the outcome
variable. The analysis is shown with the factors grouped
according to their effect on the birthweight difference between
surveys into factors that did not change the coefficient, factors
that could have increased it, and those that could have
decreased it in the fully adjusted model. Due to significant
interactions with year of survey on their measurement effects
on birthweight change, mode of delivery and maternal
schooling were not included in this analysis but were stratified.
As the distribution of birthweight was moderately left-skewed,
we repeated the analysis using a square transformation.

Results
Mean birthweight was lower in 1994 (3113 g) than in
1978/1979 (3235 g) (P � 0.001) and the entire birthweight
distribution shifted to the left. Using Wilcox and Russell’s
method, mean birthweight of the predominant Gaussian
distribution decreased from 3293 g in 1978/1979 to 3185 g in
1994. There was also an increase in the residual percentage of
small preterm babies from 1.9% to 3.4% (Figure 1).

Birthweight fell steeply in offsprings of multiparous, older,
more highly educated, married women and heavy smokers in
comparison to their counterparts in the unadjusted analysis.
Mothers who underwent caesarean section, had their delivery
in private hospitals, were predominantly privately insured, did
not have an SGA baby, or had delivered a term or very preterm
infant had a greater fall in mean birthweight of their newborns
(Table 1).

In a combined model including the two surveys, newborn
gender, parity, maternal age, marital status, maternal smoking,
prenatal care, and type of hospital were all significantly
associated with birthweight difference over time (Table 2). Two
significant interactions were observed in the model, year of
survey and maternal schooling (P = 0.002), and year of survey
and mode of delivery (P � 0.001) on birthweight difference.

In sequential models, where a period effect was tested, mean
birthweight was 122 g (95% CI: �146, �98 g) lower in 1994
than in 1978/1979. Parity, gender, and type of hospital did not
change mean birthweight over time. Antenatal care increased
the birthweight difference by 40 g, but maternal smoking only
slightly increased the mean birthweight difference. Maternal
age and SGA slightly decreased the difference. Marital status
had the greatest effect in reducing the mean birthweight
difference from 122 g to 91 g (25.4%), similar to the preterm
effect from 122 g to 94 g (23%). After adjusting for all the
variables in the model mean birthweight difference was reduced
to �74 g (95% CI: �97, �50 g), but when preterm and SGA
status were excluded the final mean birthweight difference was
�126 g (95% CI: �154, �98 g) (Table 3). Thus most of the
birthweight difference was not explained by the variables in the
model.

We conducted the same analysis but stratified by mode of
delivery and maternal schooling separately because of the
interactions described above. The unadjusted decrease in mean
birthweight was steeper among caesarean (�194 g) than among
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CAN WE EXPLAIN WHY BRAZILIAN BABIES ARE BECOMING LIGHTER? 823

Figure 1 Birth weight distribution according to the method proposed by Wilcox and Russel, Ribeirão Preto, São Paulo, Brazil, 1978/79 and 1994.

vaginal deliveries (�101 g). It was also greater among highly
(�202 g) than less educated mothers (�122 g). After adjusting
for all factors, excluding preterm and SGA status, the decrease
in birthweight differences were negligible, except for vaginal
delivery. After adjusting also for preterm and SGA status
birthweight differences decreased more markedly in all strata
(Table 4). The main reason for a decrease was due to the
preterm factor. After adjusting for year of survey, preterm birth,
among vaginal deliveries the difference decreased from 101 g to
84 g (18.8%) and among caesarean sections from 194 g to 142 g
(26.8%) (not shown). Marital status reduced the differences in
birthweight from 101 g to 58 g (42.6%) among those delivered
vaginally and from 194 g to 175 g (9.8%) among those
delivered by caesarean section (not shown).

A square transformation almost completely normalized the
birthweight distribution. The results using the square trans-
formation were similar to those shown in the paper.

Discussion
In this study we have demonstrated a marked decrease in
birthweight over a 15-year period. There was an increase in

preterm birth rate and this factor explained 23% of the decrease
in birthweight over the 15 years. Marital status also explained
part of the decrease in birthweight. The decrease was greater
among newborns delivered by caesarean section and mothers
with more education. Changes in socio-demographic factors,
lifestyle, medical organization, and health provision
characteristics over the period explained little of the birthweight
decrease.

The main strengths of our study are that the same
methodology was used in the 1978/1979 and 1994 surveys, the
participation rate was almost complete, and all maternity
hospitals in Ribeirão Preto participated in the study. In our
study, duration of gestation was based on last menstrual period
in both surveys. It is possible that inadvertently in a few cases
interviewers may have used ultrasound technology to estimate
duration of gestation. This is a common problem in most secular
trend studies; its effect would have been, at most, marginal in
our study as the main outcome was birthweight. We have
missing information for some variables, especially gestational
age, that may have decreased the precision of some estimates.

The downward mean birthweight trend was unexpected as
parents in the 1994 birth cohort had a higher proportion of
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Table 1 Unadjusted mean birthweight according to socioeconomic, demographic, biological and health services variables. Ribeirão Preto, São
Paulo, Brazil, 1978/1979 and 1994

1978 1994 Difference
Variables n % Mean (SD)a n % Mean (SD)a (95% CI)

Maternal schooling (years)
0–4 3347 49.9 3196 (556) 631 22.2 3040 (620) �156 (�205, �108)
5–8 1642 24.5 3237 (517) 1039 36.6 3116 (525) �120 (�161, �80)
9–11 868 12.9 3312 (496) 609 21.5 3124 (558) �188 (�242, �134)
�12 651 9.7 3382 (487) 368 13.0 3168 (528) �215 (�279, �150)
Unknown 203 3.0 3066 (687) 191 6.7 3195 (490) +129 (+10, +248)

Newborn gender
Male 3448 51.4 3293 (541) 1443 50.8 3170 (579) �123 (�156, �89)
Female 3263 48.6 3174 (535) 1395 49.2 3053 (521) �121 (�154, �87)

Parity
1 2359 35.2 3212 (536) 1154 40.7 3087 (545) �126 (�164, �88)
2–4 3408 50.8 3259 (519) 1491 52.5 3137 (551) �122 (�155, �90)
�5 735 11.0 3237 (601) 165 5.8 3054 (647) �182 (�286, �79)
Unknown 209 3.1 3096 (678) 28 1.0 3259 (453) �163 (�97, +423)

Maternal age
�18 336 5.0 3017 (625) 211 7.4 2981 (628) �36 (�144, +72)
18–19 601 9.0 3145 (482) 287 10.1 3111 (474) �34 (�101, +34)
20–34 5151 76.8 3260 (531) 2064 72.7 3135 (552) �125 (�152, �98)
�35 560 8.3 3234 (611) 269 9.5 3043 (576) �191 (�278, �104)
Unknown 63 0.9 3272 (450) 7 0.2 3411 (500) +139 (�222, +501)

Marital status
Married 5522 82.3 3265 (526) 1674 59.0 3158 (534) �108 (�137, �79)
Cohabiting 659 9.8 3110 (566) 700 24.7 3049 (583) �62 (�123, �1)
Non-cohabiting 453 6.8 3050 (630) 346 12.2 3008 (597) �42 (�128, +44)
Unknown 77 1.1 3226 (485) 118 4.2 3170 (451) �55 (�190, +79)

No. of prenatal care visits
0 488 7.3 3053 (620) 75 2.6 2834 (796) �219 (�376, �61)
1–3 882 13.1 3130 (572) 159 5.6 2844 (645) �286 (�385, �187)
4–6 1411 21.0 3231 (535) 330 11.6 3022 (636) �209 (�276, �142)
�7 3072 45.8 3307 (493) 2026 71.5 3156 (515) �151 (�179, �123)
Unknown 858 12.8 3195 (588) 248 8.7 3137 (513) �58 (�139, +23)

Type of hospital
Public teaching hospital 1051 15.7 3141 (584) 585 20.6 2966 (680) �175 (�237, �112)
Private hospitals attending 5392 80.2 3247 (532) 1230 43.3 3171 (501) �76 (�108, �43)

predominantly public
insurance

Private hospitals attending 266 4.0 3372 (501) 1023 36.1 3127 (520) �245 (�315, �176)
predominantly private
insurance

Unknown 2 0.1

Mode of delivery
Vaginal 4678 69.7 3197 (544) 1393 49.1 3097 (542) �101 (�133, �68)
Cesarean 2033 30.3 3322 (525) 1445 50.9 3129 (566) �194 (�230, �157)

Maternal smoking (cigs/day)
0 4615 68.8 3301 (510) 2157 76.0 3161 (534) �140 (�167, �114)
1–10 1081 16.1 3128 (532) 294 10.4 2943 (576) �185 (�255, �115)
11–20 653 9.7 3109 (522) 166 5.8 2848 (675) �262 (�356, �167)
�20 81 1.2 3046 (580) 20 0.7 2839 (596) �207 (�496, +82)
Unknown 281 4.2 2907 (797) 201 7.1 3089 (504) 182 (57, 307)

Small for gestational age
No 4403 65.6 3350 (482) 1937 68.2 3213 (505) �136 (�163, �111)
Yes 617 9.2 2558 (338) 306 10.8 2506 (377) �52 (�100, �4)
Unknown 1691 25.2 3183 (558) 595 21.0 3098 (585) �85 (�137, �32)

Gestational age
Very preterm 76 1.1 1649 (625) 52 1.8 1548 (608) �101 (�321, +120)
Moderately preterm 302 4.5 2779 (541) 251 8.8 2730 (523) �49 (�138, +40)
Term 4642 69.2 3310 (473) 1940 68.4 3209 (454) �101 (�126, �76)
Unknown 1691 25.2 3183 (558) 595 21.0 3098 (585) �85 (�137, �32)

All 6711 100.0 3235 (541) 2838 100.0 3113 (554) �122 (�146, �98)

a Standard deviation.
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CAN WE EXPLAIN WHY BRAZILIAN BABIES ARE BECOMING LIGHTER? 825

occupations that attract higher income, more years of schooling,
and more had private health insurance in comparison to those in
the 1978/1979 cohort. In the 1994 birth cohort there were more
women in gainful employment than in 1978/1979. The most
surprising aspect of the downward trend in mean birthweight
was the sheer magnitude of the preterm rate increase, from
7.6% to 13.6%.20 Low birthweight rate increased from 7.2% to
10.6%16 and SGA birth rate, from 11.1% to 12.8%. In spite of
these worrying trends, the infant mortality rate dropped from 36
per 1000 to 17 per 1000 over the 15 years.21

Although the majority of the reports indicate that mean
birthweight has increased,2–8,22 a fall in mean birthweight has
been reported in the Czech Republic, Samoa, and USA.12,23,24

Preterm birth rates are increasing in many settings.14,24–27 As
there is a great diversity in the economic development of the

countries in which a downward trend of mean birthweight or
preterm rates have been reported, we suspect that economic
background alone would not provide a full explanation for the
increasing low birthweight and preterm rates.

Most individual factors in the main analysis explained only
between 0 and 16 g of the 122 g mean birthweight difference
between the 1978/1979 and the 1994 surveys. Marital status,
antenatal care, and preterm trait were the only three factors
explaining a greater percentage of the difference in mean
birthweight. The decreasing trend in the mean birthweight was
partially attributable to a rise in the preterm birth rate.21

Several reports have shown that increasing obstetric inter-
ventions may explain the rising preterm births and/or low
birthweight rates.14,22,27–31 Even a mild decrease in the length
of pregnancy is associated with increased neonatal morbidity32

Table 2 Adjusted analysis of factors associated with birthweight, combined model (n � 9549), Ribeirão Preto, São Paulo, Brazil, 1978/79
and 1994

Variablesa Coefficient (95% CI) P-value

Newborn gender �0.001

Female Ref.

Male 116.47 (95.46, 137.48)

Parity �0.001

2–4 Ref.

1 �46.26 (�70.90, �21.61)

�5 38.47 (�2.09, 79.03)

Maternal age (years) �0.001

20–34 Ref.

�18 �120.94 (�169.89, �71.99)

18–19 �23.51 (�61.63, 14.60)

�35 �71.69 (�112.22, �31.15)

Marital status �0.001

Married Ref.

Cohabiting �32.94 (�67.30, 1.41)

Non-cohabiting �62.50 (�103.54, �21.45)

Maternal smoking (cigs/day) � 0.001

0 Ref.

1–10 �148.86 (�179.75, �117.97)

11–20 �185.34 (�223.82, �146.87)

�20 �237.59 (�340.88, �134.31)

Prenatal care �0.001

0 Ref.

1–3 2.42 (�31.77, 76.61)

4–6 107.75 (56.66, 158.84)

�7 166.44 (117.46, 215.42)

Type of hospital �0.001

Public teaching hospital Ref.

Private hospitals attending predominantly public 86.23 (56.41, 116.04)
insurance

Private hospitals attending predominantly private 45.94 (�1.09, 92.98)
insurance

a The categories representing missing values were not displayed on this Table. Two significant interactions between year and maternal schooling (P � 0.002)
and year and mode of delivery (P �0.001) have not been included.
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826 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

and infant mortality.33 The decrease in the difference in
birthweight after adjustment for preterm level was similarly
important in the total analysis and the stratified analysis. There
was very little evidence that the preterm factor in respect to
birthweight difference was more important in those delivered
by caesarean section than in the rest.

Marital status was a strong factor in explaining a lower mean
birthweight. A possible explanation for this finding is that
cohabiting and one-parent families may represent, in Brazil, a
more dysfunctional family and proportionally these two groups
have greatly increased over the period. Another possibility is
that it represents a poorer social group and this mechanism may
explain its relevance in terms of birthweight difference. This
interpretation of our results is less satisfactory because the
decrease in mean birthweight was more marked in mothers
with higher education.

In this study the increase in antenatal visits over time helped
to prevent a more marked decrease in birthweight over the
study period. The number of appropriate unplanned antenatal
visits is unclear in the literature. There are those who believe
that prenatal care may prevent preterm births.34 However, a
Cochrane systematic review concluded that the pattern of
routine antenatal care might not be associated to any adverse
outcome at delivery.35

There were two significant interactions in our analysis,
maternal education and year of survey on mean birthweight
difference, and mode of delivery and year of survey on mean
birthweight difference. In these two interactions the differences
were greater in those who were delivered by caesarean section
and those with greater education. Differing declining trends in
mean birthweight between high and low schooling mothers
may reflect inequitable diffusion of medical technology in
Ribeirão Preto.21 Highly educated women are more likely to
have access to medical care and have increasing medical
interventions. They are also more likely to use infertility
treatments.29,36 It is probable that the greater decrease in
birthweight over the period, experienced by those with higher
education and caesarean delivery, may indicate that higher
standard of living and easy access to medical services may have
contributed to the decrease in birthweight. Caesarean section in
Brazil is infrequently related to medical need and is mainly
carried out for the convenience of the patient or the
obstetrician.37

Even after accounting for all the studied factors approximately
50% of the birthweight difference was not explained. If we
eliminate the preterm variable most of the birthweight
differences were unexplained. Thus we have to speculate as to
possible factors not included in our analysis for this decrease. A
possible candidate in the search for an explanation is that a
decrease in stillbirth rates associated with increasing obstetric
interventions may have resulted in higher survival.29,31 The
stillbirth rate, defined as any fetus delivered from the 28 weeks
of gestation that does not show any sign of life, in Ribeirão Preto

Table 3 Factors associated with trends in birthweight, combined
model (n � 9549), Ribeirão Preto, São Paulo, Brazil, 1978/79 and 1994

Variablesa Coefficient (95% CI)

Year effect �122 (�146, �98)

Factors with no role

Year plus newborn gender �122 (�145, �98)

Year plus parity �124 (�148, �100)

Year plus type of hospital �122 (�148, �95)

Year plus newborn gender,
parity and type of hospital �123 (�150, �97)

Factors that could have increased
mean birthweight

Year plus antenatal care �162 (�186, �138)

Year plus maternal smoking �135 (�159, �111)

Year plus smoking and antenatal care �165 (�190, �141)

Factors that decreased
mean birthweight

Year plus maternal age �115 (�139, �92)

Year plus marital status �91 (�116, �67)

Year plus preterm birth �94 (�116, �72)

Year plus SGAb birth �117 (�138, �95)

Year plus maternal age, marital status, 
preterm and SGA birth �68 (�88, �48)

Year plus all factors without preterm �126 (�154, �98)
and SGA birth

Year plus all factors including preterm �74 (�97, �50)
and SGA birth

a Due to significant interactions with year, mode of delivery and maternal
schooling have not been included in this analysis.

b Small for gestational age.

Table 4 Factors associated with trends in birthweight, combined
models stratified separately by mode of delivery and maternal
schooling. Ribeirão Preto, São Paulo, Brazil, 1978/1979 and 1994

Variables Coefficient (95% CI)

Models stratified by mode of delivery

Vaginal (n = 6071)

Year effect �101 (�133, �68)

Plus all factors without PTBa and SGAb �78 (�114, �42)

Plus all factors �47 (�77, �18)

Caesarean (n = 3478)

Year effect �194 (�230, �157)

Plus all factors without PTBa and SGAb �218 (�264, �171)

Plus all factors �127 (�165, �89)

Models stratified by maternal schooling (years)

0–8 (n � 6659)

Year effect �122 (�153, �92)

Plus all factors without PTBa and SGAb �112 (�147, �78)

Plus all factors �64 (�93, �36)

�9 years (n � 2496)

Year effect �202 (�243, �160)

Plus all factors without PTBa and SGAb �216 (�272, �159)

Plus all factors �129 (�174, �85)

a Preterm birth.
b Small for gestational age.  at FM
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CAN WE EXPLAIN WHY BRAZILIAN BABIES ARE BECOMING LIGHTER? 827

decreased from 22.0% per 1000 in 1978/1979 to 9.6 per 1000
from 1978/1979 to 1994. Very small infants, who earlier would
not have been considered viable, may now be reported as live
births, producing a shift in classification from non-registrable
miscarriages to registered births.24,38 Changes in viability and
the decrease in stillbirths would have had a marginal to
moderate effect on the decrease of birthweight.

Increases in alcohol or illicit drug use may also have played a
part. Daily illicit drug use (solvents, marihuana, cocaine,
hallucinogens, and opiates) among under 20 year olds was
2.7% (1.9% solvents) in 1990.39 Illicit drug use was more
frequent among wealthier teenagers40 who are less likely to
become pregnant. We suspect that there has been an increase in
substance abuse, but we do not have objective measures for
assessing this trend.

Multiple births were excluded from our analysis and in vitro
fertilizations were too few in the period (6) to have any impact
on our results. Increasing use of ovulation inducing drugs41,42

could also further explain part of the decrease in mean
birthweight but data are unavailable.

An issue to consider is whether the results in Ribeirão Preto
are relevant to Brazil. In Pelotas, the southernmost part of Brazil,
a mean birthweight decrease of 33 g over a period of 11 years
was shown.43,44 In São Paulo there was no evidence of change
in mean birthweight between 1993 and 1998.36 Differing timing
and patterns of diffusion of new perinatal technologies may

explain differences in birthweight trends across geographical
areas in the country. The results in Ribeirão Preto are important
because this part of the country is the wealthiest and may have
initiated a trend that will be replicated elsewhere.

We could not explore factors such as induction of labour
caused by fetal distress, maternal stress, or urogenital infection.
With the exception of induced labour these factors are more
common in socially disadvantaged groups and could not have
explained the steeper decrease in mean birthweight in the
better educated mothers.

In conclusion we have only partially explained the reasons for
the downward trend in birthweight. Marital status, antenatal
care, and preterm delivery were the only factors having an
impact in reducing the birthweight decrease. The effect of
marital status may represent an unfavourable environment for
the fetal growth. The preterm increase might be reflecting
advances in medical technology rather than changes in
socioeconomic or biological factors.22,26 This may be compatible
with the high economic development of Ribeirão Preto within
Brazil.
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KEY MESSAGES

• Birthweight has increased over time in many countries, but not all.

• In the wealthiest city of Brazil a marked decrease in mean birthweight of 122 g occurred over a 15-year period.

• We attempted to explain this marked decrease in birthweight based on two surveys using the same method and
a large array of independent variables.

• We explained only 40% of the decrease in birthweight and part of it, unsurprisingly, was due to increases in
preterm rates. A more marked decrease was prevented by routine antenatal care, but we do not know what
possible features of these clinics were effective.

• Only marital status explained a meaningful percentage of the decrease in birthweight and we speculate that it
may be due to factors associated with unfavourable lifestyle.
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