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Abstract

Objective: To identify factors potentially associated with weight retention measured
9 months after childbirth.
Design: Prospective study with four follow-up waves in time (0.5, 2, 6 and 9 months
postpartum).
Setting: Rio de Janeiro, Brazil.
Subjects and methods: Two hundred and sixty-six Brazilian women of childbearing
age. Analysis was based on hierarchical logistic regression. The dependent variable
was weight retention and was defined as the difference between weight at 9 months
postpartum and pre-pregnancy weight, with a dichotomised cut-off at 7.5 kg.
Covariates included demographic and socio-economic data, obstetric history,
anthropometric data, and data on the infant. These data were grouped in blocks
and ordered according to their influence on the dependent variable.
Results: Of the women studied, 19.2% presented weight retention values $7.5 kg.
According to the logistic regression analysis, the following variables remained
associated with weight retention $7.5 kg: total family income, difficulty or inability to
read a letter, age category $30 years, age at first childbirth ,23 years, gestational
weight gain $12 kg, body fat at baseline $30% and infant birth weight ,3500 g.
Infant hospitalisation was only marginally significant.
Conclusions: Determinant factors identified by the analysis highlight the need for
nutritional intervention policies during pregnancy and in the first months postpartum
as a way of minimising obesity and the diseases resulting from it.
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Obesity has been described in recent years as an important

public health problem in several European countries1, the

USA2 and also Brazil3,4, due in particular to its important

determinant role in the occurrence of cardiovascular

diseases, hypertension and diabetes5,6.

In Brazil, the few population-based studies on obesity

prevalence and trends in women of childbearing age

showed an increase of 0.37% per year from 1989 to 19963.

This rate was almost twice that observed between 1975

and 1989 (0.20%). This trend served to launch the problem

of obesity into the public health agenda of Brazil.

The reproductive cycle as a whole, and especially

pregnancy and the subsequent postpartum months, is

recognised as a risk period for the development of obesity,

manifested principally as postpartum weight retention.

According to recent literature reviews7–9, the principal

determinants of postpartum weight retention are elevated

gestational weight gain10 – 13, high parity14 and the

intensity and/or duration of lactation15–17, although the

latter effect is still controversial. The effect of some other

factors has been described, including physical exercise18

and dietary intake.

It is important to highlight that, among the studies on

postpartum weight retention reviewed in the literature,

there are few epidemiological studies that control potential

confounding factors and with the methodological rigor to

investigate sociodemographic determinants and lifestyle

effects. From this perspective, the current study presents

data on weight retention based on a follow-up study of

Brazilian women during the first nine months postpartum.
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From a public health perspective, the objective of the

investigation is to answer the following question: What are

the most important determinants of weight retention? The

results are then used to consider which strategies can be

implemented to prevent this outcome.

Methods

The data presented here were obtained from a cohort

study, with 9 months’ follow-up, on weight retention,

body composition and obesity. The study was conducted

on Brazilian women, aged 15 to 45 years, residing in the

city of Rio de Janeiro, Brazil. The data collection process

lasted 24 months (15 months of recruitment and 9 months

of follow-up), from May 1999 to April 2001.

Recruitment and selection of participants

The participants were women of childbearing age who

consented to enter the study. Women were recruited at

three different times at different sites: (1) at the central

maternity hospital in the study area, in the immediate

postpartum period (n ¼ 229, 32.3%); (2) during third-

trimester prenatal consultations (n ¼ 268, 37.8%); and (3)

during routine (BCG) immunisation against tuberculosis

(n ¼ 212, 29.9%). We searched the central maternity

hospital for women meeting the eligibility criteria (see

below) three times a week for 15 months, alternating the

week days every other week, including Saturdays and

Sundays. All prenatal consultations were monitored during

the 15-month recruitment period. Pregnant women over

28 weeks of gestation were invited to enter the study after

childbirth. Finally, women were also recruited during BCG

immunisation, which routinely took place three days a

week. These women were usually invited to enter the

study the same day. Recruitment during prenatal care and

routine BCG immunisation was conducted by the principal

researcher (G.K.); in the maternity hospital, recruitment

was done by three medical interns who had been trained

according to a standardised protocol.

A total of 709 women were recruited and 479 entered

the cohort. Women recruited at the three different sites

presented similar profiles in terms of age, pre-pregnancy

weight, schooling and parity, and also similar patterns of

loss to follow-up.

Eligibility criteria

Eligibility criteria for entering the cohort were: age from 15

to 45 years, less than 30 days elapsed postpartum on the

date of the first interview, absence of chronic diseases,

gestational age at delivery $37 weeks, no history of

multiple gestation, and residence in the study area.

For the purposes of this analysis, the only other

eligibility criterion implemented was having age $18

years (n ¼ 47). The following exclusion criteria were also

implemented: no information on pre-pregnancy weight

(n ¼ 13), having postpartum weight retention outside the

range 210.0 to þ16.0 kg (Z-score ,23 and .3, n ¼ 14)

and not having participated in all four follow-up

interviews (n ¼ 134). Additionally, five women were

excluded because of lack of anthropometric data for the

third follow-up appointment, producing a final sample of

266 women.

Ethical aspects

The study was approved by the research ethics committee

at the Centre for Collective Heath Studies of the Federal

University of Rio de Janeiro (NESC/UFRJ), and by the

research ethics committee at the School of Public Health of

São Paulo University. All participants signed a written term

of consent.

Characteristics of the follow-up study

All study participants were interviewed in the Marcolino

Candau Municipal Health Centre according to a longitudi-

nal design that included four follow-up waves, at 0.5, 2, 6

and 9 months postpartum, approximately. The appoint-

ments were planned to coincide with the basic infant

immunisation scheme. Mothers were queried on various

demographic, socio-economic and reproductive issues,

and history of diseases. The women were also weighed on

a digital electronic scale (Filizolla PL 150; Filizolla Ltda.,

Brazil), measured on a Holtain-Harpenden anthropometer

(Holtain-Harpenden, UK) and evaluated for body com-

position at all four follow-up visits using the electrical

impedance technique (BIA 101Q; RJL Inc., USA), accord-

ing to standardised conditions of hydration and physical

activity. Percentage body fat was estimated through the

equations provided by RJL, and only percentage body fat

at baseline was used as a predictor in the present study. All

procedures were performed by the principal investigator

(G.K.), using standardised techniques19.

Study of losses to follow-up

The pattern of loss to follow-up was evaluated after

implementation of the criteria described above, based on

the comparison of selected characteristics among the

following subgroups: women who completed follow-up

(n ¼ 271) and women lost to follow-up, regardless of

when the losses occurred (n ¼ 134). The women were

compared using the final follow-up rate on selected

variables from the questionnaire applied during the first

interview. These included demographic variables such as

age category (18–19, 20–24, 25–29 and 30–45 years) and

marital status (single, living with a partner, married); socio-

economic variables such as employment status in the

previous 12 months (yes, no, never worked) and total

family income, expressed in quartiles (Q1, Q2, Q3, Q4);

lifestyle variables like smoking (current smoker, former

smoker, never smoked); and nutritional status variables

including dichotomised pre-pregnancy weight (,56 kg,

$56 kg), stature (,159 cm, $159 cm), body fat measured

by impedance (,30%, $30%) and weight retention at first
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interview $7.5 kg (,7.5 kg, $7.5 kg). The chi-square test

for proportions was used and only some of these variables

are presented in Table 1.

Dependent variable and covariates

The dependent variable used for analyses in the current

study was 9 months postpartum weight retention. To

construct this variable, the variable absolute weight

retention at 9 months postpartum was initially created,

calculated by subtracting the mother’s pre-pregnancy

weight, as reported by the mother herself, from her weight

at 9 months postpartum. Absolute weight retention was

then dichotomised. Thus, weight retention $7.5 kg at

9 months postpartum was the dependent variable. This

cut-off was adopted since it corresponded to 2.4 times the

mean weight retention value at 9 months for this sample,

thus representing a substantial amount of weight retention.

Another reason for using this cut-off was the fact that it

represented approximately 20% of the study population,

which could be considered a public health problem.

Several covariates were included in the analysis. These

variables were selected from a database with information

gathered in the first interview. These data were obtained

through a direct interview with the mother, using a

structured questionnaire with pre-coded questions.

Covariate categories were defined according to consoli-

dated cut-off points or according to median values for

dichotomised variables. The following covariates were

included in the analysis according to hierarchical blocks:

1. Block of socio-economic and demographic variables –

total family income during the study period in

quartiles (0–279, 280–499, 500–869, 870–5500

reais), difficulty in reading a letter (no, yes), years of

schooling (#4, $5), skin colour (black, brown,

white), marital status (married, living with partner,

single), place of birth (born in the State of Rio de

Janeiro, born in another State of Brazil), age category

(18–19, 20–29, 30–45 years) and gender of head of

family (male, female).

2. Block of reproductive variables – age at menarche

(,12, $12 years), parity (1, 2, 3, $4) and mother’s age

at first childbirth (,23, $23 years).

3. Block related to mother’s nutritional status and smoking

habits – stature (,159, $159 cm), presence of obesity

(total body fat $30%) according to impedance (,30,

$30%), pre-pregnancy body mass index (,25,

$25 kg m22), gestational weight gain (,9.0, 9.0–11.9,

12.0–15.9, $16.0 kg) and smoking status (smoker or

former smoker, never smoked). (Gestational weight

gain was reported as the mother’s answer the following

question: How much weight did you gain in your last

pregnancy? Fifty-eight women could not answer this

question. As the odds ratio (OR) for these women was

4.3, and the OR for the risk group was 4.1, they were

included in the risk category at the final model.)

4. Block related to the infant – hospitalisation of the

infant during the 9 months of follow-up (yes, no) and

infant’s birth weight (,3500, $3500 g).

Table 1 Frequency distribution of selected variables between loss and complete follow-up and final follow-up rate for Brazilian women
aged 18–45 years (Rio de Janeiro, 1999–2001)

Variable Initial number of observations Losses to follow-up (n) Complete follow-up (n) Final follow-up rate (%) P-value*

Age category (years)
18–19 60 36 24 40.0
20–24 136 42 94 69.1
25–29 114 38 76 66.7
30–45 95 18 77 81.0 0.0039

Marital status
Single 74 18 56 75.7
With partner 230 76 154 66.9
Married 101 40 61 60.4 0.1172

Work in the last 12 months
Yes 251 79 172 68.5
No 120 42 78 65.0
Never worked 34 13 21 61.8 0.7644

Total family income (reais)
Q1 (0–279) 86 34 52 60.5
Q2 (280–499) 109 36 73 67.0
Q3 (500–869) 96 25 71 73.9
Q4 (870–5500) 114 39 75 65.8 0.4551

Pre-pregnancy weight (kg)
, 56 194 63 131 67.5
$ 56 211 71 140 66.3 0.8961

Body fat (%)
, 30 195 59 136 69.7
$ 30 210 75 135 64.3 0.3431

Weight retention (kg)
, 7.5 295 96 199 67.4
$ 7.5 110 38 72 65.4 0.7505

* P-value from chi-square test for proportions.
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Some variables were categorised again for the multivariate

analysis.

Data analysis

Data analysis was performed in three stages. Bivariate

analyses were run initially, comparing the prevalence of

weight retention $7.5 kg at 9 months and various co-

variables. The existence of differences was evaluated by

the chi-square test. The second stage involved calculating

unadjusted ORs and the respective 95% confidence

intervals (CIs). The third and final stage was non-

conditional, hierarchical multivariate logistic regression

analysis, using the procedures indicated by Hosmer and

Lemeshow20 and Victora et al.21, estimating the ORs and

95% CIs. Variables displaying an association (P , 0.20)

with the dependent variable were included in the

subsequent multivariate analyses. The theoretical model

for weight retention determinants oriented the structuring

of blocks and sub-blocks of variables and thus the order in

which they entered the model. The more distal factors in

the block (socio-economic and demographic factors) were

the first to be included in the model, and those displaying

an association (P , 0.20) with weight retention remained

as adjustment factors for the hierarchically inferior

variables. All procedures were performed with SPSS for

Windows, version 10.07 (SPSS Inc., Chicago, IL, USA).

Results

No differences were observed in the four key variables

(age, pre-pregnancy weight, parity and schooling) used to

evaluate the presence of selection bias between the

women recruited and those finally included in the study

(results not shown). Table 1 presents data on the pattern of

losses among women with complete follow-up and those

who were lost to follow-up. No differences were observed

in the final follow-up rate for any of the study variables,

except for age category.

Tables 2 and 3 present prevalence data, unadjusted ORs

and 95% CIs for demographic, socio-economic, reproduc-

tive, anthropometric and infant-related variables for

women with weight retention $7.5 kg. As shown in

Table 2, weight retention was associated in the bivariate

analysis with black skin colour, difficulty in reading a letter

and total family income during the study period.

Table 2 Prevalence, odds ratio (OR) and 95% confidence interval (CI) for 9 months postpartum weight retention $7.5 kg,
by demographic and socio-economic factors, among Brazilian women aged 18–45 years (Rio de Janeiro, 1999–2001)

Nine months postpartum weight retention $ 7.5 kg

Variable n Prevalence (%) OR (95% CI) P-value*

Marital status
Married 55 21.8 1.58 (0.60–4.10) 0.3472
With partner 151 19.9 1.40 (0.62–3.17) 0.4132
Single 60 15.0 1.00

State of residence
Rio de Janeiro 172 22.1 1.76 (0.88–3.51) 0.1050
Outside Rio de Janeiro 94 13.8 1.00

Age category (years)
18–19 32 12.5 1.00
20–29 165 17.6 1.49 (0.49–4.57)
30–45 69 26.1 2.46 (0.76–8.00) 0.1957†

Skin colour
Black 43 30.3 2.54 (1.11–5.83) 0.0271
White 106 19.8 1.45 (0.72–2.93) 0.2970
Mulatto (brown) 117 14.5 1.00

Gender of head of family
Male 201 20.9 1.64 (0.75–3.58) 0.2133
Female 65 13.8 1.00

Can read a letter
No 40 32.5 2.38 (1.12–5.03) 0.0229
Yes 226 16.8 1.00

Smoking status
Smoker or former smoker 80 23.8 1.50 (0.79–2.84) 0.2155
Never smoked 186 17.2 1.00

Total family income (reais)
Q1 (0–279) 51 23.5 3.38 (1.17–9.73)
Q2 (280–499) 72 20.8 2.89 (1.05–7.95)
Q3 (500–869) 71 25.4 3.73 (1.38–10.07)
Q4 (870–5500) 72 8.3 1.00 0.0633†

Years of schooling
# 4 67 26.9 1.84 (0.95–3.56)
$ 5 199 16.6 1.00 0.0670

* P-value for OR.
† P-value for linear trend.
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In the set of obstetric variables, mother’s age at first

childbirth ,23 years and parity were associated with

weight retention$7.5 kg at 9months postpartum (Table 3).

Other associated variables were gestational weight gain,

obesity (body fat$30%), infant’s hospitalisation during the

9 months of follow-up, and infant’s birth weight ,3500 g.

In the final model, the following variables remained

associated with weight retention $7.5 kg at 9 months

postpartum: total family income, age category $30 years,

age at first delivery ,23 years, gestational weight gain

$12 kg and body fat $30%. Difficulty or inability to read a

letter, infant’s hospitalisation and infant’s birth weight

,3500 g presented a strong tendency towards significance

and were kept at the final model (Table 4).

Discussion

The objective of this study was to identify factors

associated with postpartum weight retention $7.5 kg

among a group of Brazilian women. The results of the final

logistic regression model showed that woman aged $30

years presented a two-fold risk of retaining $7.5 kg. Other

variables that remained associated were total family

income, ability to read a letter, mother’s age at first

childbirth, gestational weight gain and obesity measured

by impedance.

Considering the lack of international agreement con-

cerning what is high weight retention, we decided to adopt

the cut-off of 7.5 kg at 9 months postpartum in the present

study. This represented 19% of this group of Brazilian

women and also corresponded to 2.4 times the median

weight retention value at 9 months postpartum, a

substantial amount of weight retention. Thus, considering

that the retained weight is mostly composed of body fat,

women with this level of weight retention should be a

priority for the health system, especially due to the high risk

of developing obesity and the diseases resulting from it.

The important advantage of the present study is the

application of the hierarchical approach proposed by

Victora et al.21. With this approach, we adjust the model

only for variables with superior hierarchical effect. This

means that model adjustment occurs according to

predetermined relationships between predictors, grouped

in blocks here, and there is no adjustment for all variables

entering the model, as in regular logistic regression.

Table 3 Prevalence, odds ratio (OR) and 95% confidence interval
(CI) for 9 months postpartum weight retention $7.5 kg, by repro-
ductive factors and nutritional status, among Brazilian women
aged 18–45 years (Rio de Janeiro, 1999–2001)

Nine months postpartum weight retention
$ 7.5 kg

Variable n
Prevalence

(%) OR (95% CI) P-value*

Age at menarche (years)†
, 12 53 22.2 1.32 (0.63–2.75) 0.4521
$ 12 210 18.4 1.00

Mother’s age at first childbirth (years)†
, 23 183 23.5 2.84 (1.27–6.35) 0.0111
$ 23 82 9.8 1.00

Parity (number of children)†
1 108 12.0 1.00
2 82 18.3 1.63 (0.73–3.66)
3 46 28.3 2.87 (1.21–6.83)
$4 29 34.5 3.84 (1.47–10.05) 0.0200‡

Infant hospitalisation
Yes 40 37.5 3.16 (1.52–6.58) 0.0020
No 226 15.9 1.00

Infant’s birth weight (g)
, 3500 203 21.7 2.17 (0.92–5.10)
$ 3500 63 11.1 1.00 0.0748

Gestational weight gain (kg)†
$ 16.0 56 33.9 7.35 (2.01–26.84)
12.0–15.9 57 17.5 3.04 (0.78–11.81)
9.0–11.9 49 8.2 1.27 (0.27–6.02)
, 9.0 46 6.5 1.00 0.0016‡

Pre-pregnancy body mass index (kg m22)
, 25 197 25.7 1.75 (0.91–3.37) 0.0926
$ 25 69 16.8 1.00

Body fat at baseline (%)
$ 30 130 31.5 5.80 (2.76–12.19) 0.0000
,30 136 7.4 1.00

Stature (cm)
$ 159 127 21.3 1.29 (0.70–2.38) 0.4094
, 159 139 17.3 1.00

* P-value for OR.
† Missing cases.
‡ P-value for linear trend.

Table 4 Final logistic regression model between 9 months post-
partum weight retention $7.5 kg and selected variables for
Brazilian women aged 18–45 years (Rio de Janeiro, 1999–2001)

Variable
Adjusted
odds ratio

95% confidence
interval P-value

Total income (reais)*
Higher income ($870) 1.00
Lower income (,870) 3.29 1.30–8.30 0.0116

Ability to read a letter*
Yes 1.00
No 2.10 0.93–4.52 0.0724

Skin colour*
White and mulatto (brown) 1.00
Black 1.89 0.84–4.00 0.1301

Age category (years)*
18–29 1.00
30–45 2.00 0.99–4.00 0.0531

Mother’s age at first childbirth (years)†
$ 23 1.00
, 23 2.80 1.12–7.02 0.0282

Gestational weight gain (kg)‡
, 12 1.00
$ 12 4.77 1.81–12.55 0.0015

Obesity (impedance)‡
Body fat ,30% 1.00
Body fat $30% 10.21 4.13–25.23 , 0.0000

Infant hospitalisation§
No 1.00
Yes 2.21 0.90–5.45 0.0825

Infant’s birth weight (g)§
$ 3500 1.00
, 3500 2.54 0.94–6.85 0.0662

* Model 1: total family income, ability to read a letter, skin colour, age
category.
† Model 2: model 1 plus mother’s age at first childbirth.
‡ Model 3: model 2 plus gestational weight gain, obesity (impedance).
§ Model 4: model 3 plus infant hospitalisation, infant’s birth weight.
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A particularly interesting finding was that women with

limited schooling, characterised herein by difficulty or

inability to read a letter, and those with low total family

income showed 2.10 and 3.29 times the risk of retaining

7.5 kg or more, respectively. This new pattern in the social

distribution of obesity is in agreement with recent findings

of Monteiro and Conde22 and Monteiro et al.23 for the

population of Brazilian women from the Southeast region,

and for the country’s urban population as a whole.

However, it differs from previous observations by Sobal

and Stunkard24, according to which there is a positive

association between obesity and income among women in

developing countries. The observation, according to our

results, of increased risk of weight retention in social strata

with lower incomes and less schooling confirms the

hypothesis raised by both Brazilian22,25 and international

authors26, showing that the current trend is for obesity to

be concentrated in the lower-income strata of women in

developing countries, as already observed in developed

countries. The effect of these factors can be understood by

considering that women with low schooling tend to have

greater difficulty in perceiving the risks associated with

obesity, whilst women with lower incomes tend to be less

able to choose the foodstuffs in their diet.

According to the bivariate analyses in the current study,

black women showed a 2.54 times unadjusted risk of

weight retention $7.5 kg as compared with white and

brown (mixed-raced) women. After the bivariate analysis

was adjusted for confounders, only a non-significant

increased risk was observed. An association between

colour and weight retention has already been reported in

studies from the USA10,27,28. Another study of Brazilian

women surveyed in the 1996 National Household Survey

or PNDS also identified an association between skin

colour and overweight4.

The analyses further demonstrated the independent

effect of other determinant factors, such as high percentage

of body fat ($30%) at baseline, age at first childbirth ,23

years, and gestational weight gain of 12 kg or more.

Women with over 30% body fat at baseline had 10.21

times the risk of retaining 7.5 kg or more at 9 months

postpartum, which can be expected, since it is supposed

that nearly all of the weight retention consists of body fat.

High pregnancy weight gain could be raised as a potential

explicative hypothesis. The high pre-pregnancy over-

weight and obesity prevalence and the high obesity

prevalence measured by impedance in this group of

women also help to explain the phenomenon.

The association between age at first childbirth and

weight retention following the current pregnancy has not

been shown systematically in the literature, but has been

identified previously as a predictor for the development of

obesity (as measured by impedance) in women of

childbearing age29. The proposed hypothesis is related

to early initiation of the reproductive cycle, known to be

associated with obesity30. According to Gunderson et al.31,

an interval of less than 8 years between age at menarche

and age at first childbirth is a predictor for the

development of postpartum obesity. This variable can be

considered a proxy for early pregnancy and is in

agreement with the results reported here, where women

who gave birth for the first time before the age of 23 years

had 2.80 times the risk of retaining 7.5 kg or more during

the postpartum period.

Gestational weight gain is by far the most important

predictor of weight retention reported in the litera-

ture7,10,12,32,33. All these studies reported greater post-

partum weight retention for women with high gestational

weight gain. A good example is the study by Ohlin and

Rossner32, where women with gestational weight gain in

the 90th percentile retained 3.3 kg, as compared with

mothers in the 10th, who did not retain any weight at all.

According to our data the mean gestational weight gain

was 12.7 kg (minimum 26 kg, maximum 40 kg) and is

compatible with the results reported by Nucci et al.34 for

over 3000 Brazilian pregnant women studied at six

different capitals between 1991 and 1995. In our study,

women with gestational weight gain of 12 kg or more had

4.77 times the risk of retaining $7.5 kg at 9 months

postpartum. These results, and those of other

authors8,10,13,32, reaffirm the importance of efficient

nutritional intervention policies aimed at rigorous moni-

toring of weight gain during pregnancy.

One limitation of the current study is the use of self-

reported pre-pregnancy weight. The problem consists in

the potential underestimation of this variable by the vast

majority of women, which could potentially lead to an

overestimation of weight retention. In this study, since the

pre-pregnancy weight was assessed at two distinct time

periods, we were able to check the reliability of this

specific information. Our results reveal a strong agreement

between the two measures obtained. In general, studies

from the international and Brazilian literature35–38 have

already reported a high correlation between reported and

measured weight, which minimises the potential bias from

this type of information. In addition, it would be

practically impossible to use the ideal information,

which would be weight measured exactly after con-

ception, as suggested by Gunderson and Abrams8, or even

weight measured during the first trimester, as suggested by

the Institute of Medicine39. The second limitation is the

magnitude of losses to follow-up. While our values are

consistent with those observed in other studies15,32, they

could lead to questions about the validity of the final

results. However, classical procedures on loss-to-follow-

up pattern have shown that the losses are random, and

thus do not interfere with the ultimate research findings.

Another potential limitation consists in the use of a

volunteer sample and the presence of bias on the

generalisation of the findings. In this regard is important

to mention that there is strong evidence which contests the

potential selection bias that may derive from these
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situations. First, one of the recruitment sites offers a

mandatory procedure which can be done only at public

health centres, implying on a broad range of profiles.

Second, although we do not have the desired external

validity to generalise our results, there are data available

showing that between 60 and 70% of Brazilian women of

childbearing age attend public health care centres like the

one used here34. In our opinion, these facts allow a

limited, but important generalisation of the findings,

which additionally are consistent with the literature.

What do the results of the current study actually tell us

about the determinants of weight retention at 9 months

postpartum for this group of Brazilian women? In short, an

inverse relationship was observed between total family

income, schooling and weight retention, and consequently

obesity, with poorer women systematically at higher risk.

As for the impact of nutritional variables, the results

indicate the need for specific prenatal measures. Prenatal

care actions should emphasise the control of gestational

weight gain (before the 14th gestational week), with

systematic weight surveillance across the whole gestational

period; provide nutritional counselling, such as diets

appropriate for controlling gestational weight gain; and

highlight the importance of light physical activities18,40 or at

least give encouragement to keep an active lifestyle28.
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