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A B S T R A C T

Objective

This study aims to evaluate the prevalence, temporal trends and associated factors with excess weight in mothers 
of children under five years of age.
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Methods

This is a time-series study using data from two household surveys conducted in 2005 and 2015. A total of 1,436 
mothers were evaluated in 2005, and 690 were evaluated in 2015. The dependent variables were excess body 
weight (Body Mass Index [BMI] ≥25.0kg/m²), high percentage of Body Fat (%BF ≥33%) and abdominal obesity 
(waist circumference >80cm). The independent variables were the socioeconomic and demographic factors. The 
changes that occurred between the two surveys were expressed in percentages, and the measure of association 
was the Prevalence Ratio, calculated by Poisson regression, in both the crude and multivariate analyses. 

Results

There were increases of 33.2%, 59.2% and 31.0%, respectively, for the prevalence of excess weight (PR=1.33, 
95% Confidence Interval [CI]:1.21-1.46), abdominal obesity (PR=1.59, 95% CI:1.43-1.77) and high %BF 
(PR=1.31, 95% CI:1.07-1.60). The factors independently associated with excess weight and abdominal obesity 
were the highest age group (>30 years), menarche ≤12 years and higher parity (>2 children). The same was 
observed for high %BF, except for the loss of significance in the adjusted analysis for the variable menarche ≤12 
years. 

Conclusion

The prevalence of high body adiposity is a problem of relevant importance in the studied population and has 
presented an upward trend in the last 10 years. Women over 30 years and with more than two children should 
be given priority in prevention and control.

Keywords: Health surveys. Mothers. Nutritional transition. Obesity. Overweight. 

R E S U M O 

Objetivo

Este estudo teve como objetivo avaliar a prevalência, a tendência temporal e os fatores associados ao excesso de 
peso em mães de crianças menores de cinco anos.

Métodos 

Trata-se de um estudo de série temporal que se utilizou de dados de dois inquéritos domiciliares realizados 
em 2005 e 2015, respectivamente. Em 2005 foram avaliadas 1.436 mães, e em 2015 avaliaram-se 690. As 
variáveis dependentes foram o excesso de peso (IMC ≥25,0kg/m²), o percentual de gordura corporal elevado 
(%GC ≥33%) e a obesidade abdominal (perímetro da cintura >80cm). As variáveis independentes foram os 
fatores socioeconômicos e demográficos. As modificações ocorridas entre os dois inquéritos foram expressas 
percentualmente, e a medida de associação foi a razão de prevalência, calculada por regressão de Poisson, tanto 
na análise bruta quanto na multivariável. 

Resultados

Verificaram-se incrementos de 33,2%, 59,2% e 31,0%, respectivamente, para as prevalências de excesso de 
peso (RP=1,33; IC95%: 1,21-1,46), obesidade abdominal (RP=1,59; IC95%: 1,43-1,77) e percentual de gordura 
corporal elevado (RP=1,31; IC95%: 1,07-1,60). Os fatores independentemente associados ao excesso de peso e 
à obesidade abdominal foram a maior faixa etária (>30 anos), menarca (<12 anos) e maior paridade (>2 filhos). 
O mesmo se observou para o percentual de gordura corporal elevado, exceto pela perda da significância na 
análise ajustada para a variável menarca <12 anos. 

Conclusão

A prevalência de excesso de adiposidade corporal se apresenta em alta magnitude na população estudada e vem 
apresentando tendência ascendente nos últimos dez anos. Mulheres com mais de trinta anos e com mais de dois 
filhos devem receber prioridade nas ações de prevenção e controle.

Palavras-chave: Inquéritos epidemiológicos. Mães. Transição nutricional. Obesidade. Sobrepeso. 

I N T R O D U C T I O N 

Obesity is characterized by the excessive 
accumulation of body fat with undesirable 
consequences to health, especially because 

it increases the susceptibility of individuals to 

a number of conditions, such as cardiovascular 

disease, osteo-skeletal diseases, diabetes and 

some types of cancer [1-3]. 
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According to the World Health 
Organization (WHO) [4], from 1980 to 2014, 
the number of people with excess weight 
(overweight or obesity) doubled around the 
world. From this period, there is an estimate that 
over 1.9 billion (39%) of adults are overweight 
and that more than 600 million are obese, 
corresponding to 13% of the world population.

In Brazil, the prevalence of excess weight 
in women in the Pesquisa de Orçamentos 
Familiares (POF, Household Budget Survey) was 
markedly increased when compared with what 
was observed in the Estudo Nacional da Despesa 
Familiar (ENDEF 1974-1975, National Study on 
Family Expenses), going from 28.7% to 48.0%. 
Obesity, in turn, increased from 8.0% to 16.9% 
over the same period [5]. 

A research conducted in 2016 by 
telephone survey (Sistema de Vigilância de Fatores 
de Risco e Proteção para Doenças Crônicas por 
Inquérito Telefônico/Surveillance System of Risk 
and Protective Factors for Chronic Diseases by 
Telephone Survey)  [6] found that the prevalence 
of women with excess weight in the Brazilian 
capitals was 50.5%. The Pesquisa Nacional de 
Saúde (PNS, National Health Survey) [7] showed 
that 58.2% of Brazilian women exhibited this 
condition.

A high prevalence of excess weight 
in women was also observed in the state of 
Alagoas. A survey conducted in 2005 found a 
prevalence of 44% [8]. Another investigation 
conducted in 2009 with a sample representing 
women from the semiarid region of this state 
demonstrated that the situation was equally 
worrying (43%) [9,10]. 

Trend research is performed all over 
the world to diagnose the magnitude and the 
evolution of excess body weight in the population. 
Whereas developed countries seem to have 
controlled the prevalence of this condition, 
developing countries seem to have seen an 
increase. However, some of these studies collect 
self-reported data, which may underestimate the 
indicators. Thus, it is important that studies of 
this nature be performed by household surveys 

on samples that represent the population so that 
they produce more reliable information [11,12].

In 2005 and 2015, respectively, two 
population-based surveys were performed 
in the state of Alagoas. These surveys had 
similar methodologies and were conducted on 
samples that represented mothers of children 
less than five years old. The target population 
of these studies was a group that is still not 
much explored in population-based studies 
with excess body weight as an outcome of 
interest. However, there is evidence, obtained 
from research on women in general, that there 
is an association between excess weight and 
reproductive characteristics [13-15]. 

However, the association between parity 
and obesity has been controversial. There is a 
general belief that the risk of women becoming 
obese may increase due to weight retention 
after giving birth and is related to the number 
of children [16,17]. However, because there has 
been a decrease in the fertility rate in recent 
years, the association between this variable and 
parity may have been changed [18].

In addition, mothers of pre-school children 
participate more often in programs from health 
units because they are the preferential target of 
health-promoting activities, including those that 
involve approaches regarding healthy food and 
weight control [19]. 

Therefore, there is a need to perform 
studies that identify the magnitude, the trends 
and the factors associated with excess weight 
in women who have pre-school-aged children, 
contributing to better planning of public policies 
aimed at preventing and controlling excess 
weight in this biologic group. The present study 
was performed to achieve these goals.

M E T H O D S

Study Type and Sample Planning 

This cross-sectional population-based 
study was conducted using data from two 
surveys performed in 2005 (Survey I) and 
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2015 (Survey II), respectively, with samples that 
represented mothers of children less than five 
years of age.

To calculate the sample of Survey I, 
the following parameters were used: 33% 
prevalence of excess weight [20], 2.5% 
sampling error and 95,0% Confidence Interval 
(CI) [21]. The sample size calculated in the 
StatCalc module of Epi Info (CDC – Centers 
for Disease Control and Prevention, Atlanta, 
Georgia, United States of America) software 
was 1,255 women. The sampling process had 
multiple stages with three steps. In the first 
step, 20 of the 102 municipalities of the state 
were randomly selected by systematic sampling 
proportional to the number of inhabitants. 
Then, four census tracts were randomly selected 
in each municipality, respecting the proportions 
between urban and rural sectors (Maceió was 
selected six times because it has approximately 
1/3 of the state population). Finally, a starting 
point was randomly selected within each 
sector, from which 28 households were visited 
consecutively. In this survey, all families who 
had children less than five years of age in the 
household were eligible.

At Survey II, 42.5% prevalence [9], 
4.0% sampling error and 95.0% CI were used 
as references. Based on these criteria, 585 
women would be necessary. To compose the 
sample, the following procedures were used: (1) 
random selection of 30 municipalities from the 
total of 102 in the state, by systematic sampling 
with proportional probability to their size; (2) 
random selection of four census tracts within 
each municipality; and (3) a starting point within 
each sector, from which 28 households were 
consecutively visited. Because Maceió accounts 
for 1/3 of the state population, it was selected 
10 times, whereas Arapiraca, the second largest 
municipality in Alagoas state, was selected 
twice. Differently from Survey I, in Survey II, all 
of the families who had individuals from the 
maternal and child groups were eligible. Thus, 
for the present study, we considered only those 

who had mothers of children less than five 
years of age, allowing us to compare the results 
obtained in both studies.

All pregnant women and mothers with 
visible anatomical changes (because they interfered 
with the anthropometric results) were excluded 
from the analysis.

Data Collection

Data were obtained through visits to the 
households where the interview was conducted, 
following a script established in structured 
forms, and anthropometric measurements were 
obtained using regularly calibrated equipment. 
All procedures were previously tested in a pilot 
study. The field team was composed of properly 
trained and supervised interviewers.

The anthropometric measures were 
collected following the recommendations of 
Lohman [22]. To obtain the body weight, a 
portable digital scale (Charder®, model MS6121R; 
Charder Electronic Co, Taichung City, Taiwan) 
with a capacity of 250kg and a precision of 
100g was used. The height was obtained with 
a stadiometer (Seca model 213; Seca GmbH & 
Co, Hamburg, Germany) with an inextensible 
measuring tape with a sensitivity adjusted to 
0.1cm and a length of 205cm.

Excess body weight was classified according 
to the Body Mass Index (BMI), according to the 
sums of overweight (BMI ≥25 to <30kg/m²) and 
obesity (BMI ≥30kg/m²). Therefore, excess body 
weight was defined by BMI ≥25kg/m² [23].

The Body Fat Percentage (%BF) was 
estimated by Bioelectrical Impedance Analysis 
(BIA) obtained with Omron HBF-306 (Omron 
Healthcare, Kyoto, Japan) bipolar devices. The 
≥33% cut-off point was used to define excess 
body fat [24].

The Waist Circumference (WC) was 
measured using an inextensible measuring tape 
with a sensitivity of 0.1cm. Abdominal obesity was 
characterized by waist circumference >80cm [25].
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The dependent variables were excess 
body weight, abdominal obesity and increased 
%BF. To identify the possible factors associated 
with these variables, the following conditions 
(independent variables) were investigated: age 
(30 years; >30 years), number of people in 
the household (≤4; >4), age at menarche (≤12 
years; >12 years), number of children (≤2; >2), 
ownership of consumer goods (considering TV, 
automobile, washing machine and refrigerator; 
≤2; >2), monthly per capita income (≤ half 
minimum wage; > half minimum wage), user 
of the Programa Bolsa Família (PBF, Family Grant 
Program) (yes; no), area of residence (urban; 
rural) and education level (≤8; >8 years of study). 

To calculate the per capita income, the 
minimum wage values at the time of the study 
were used (R$300,00 in 2005; R$724,00 in 2015). 

Statistical Analysis

Data were double-entered independently 
in a form generated in Epi Info software version 
3.5.2 (CDC – Center for Disease Control and 
Prevention, Atlanta, Georgia, United States 
of America). After correcting typing errors 
and excluding outliers, data were subjected 
to statistical analysis with Stata 13.0 software 
(StataCorp, College Station, Texas, United States 
of America).

The normality of the distribution of 
variables was examined using the Shapiro-
Francia test. Because most of the variables 
did not meet the parametric assumptions, 
the Mann-Whitney test was used to compare 
the differences between the medians of the 
continuous variables obtained, respectively, in 
2005 and 2015. Thus, the results are presented 
as medians and interquartile ranges.

The chi-square test was used to verify 
the significance of the differences between 
the prevalence values found in both surveys 
(2005-2015). The results obtained in the 2015 
survey were considered to define the factors 
associated with the dependent variables.

As a measure of association, the 
Prevalence Ratio (PR) and respective 95% CIs, 
obtained by Poisson regression with robust 
adjustment of the variance, were used in both 
the crude and adjusted analyses (multivariable 
analysis). In the multivariable analysis, the 
independent variables that exhibited a statistical 
significance of up to 20% (p<0.2) in the crude 
analysis were introduced. The variables that 
exhibited less significance (higher p value) were 
gradually excluded from the model (backward 
elimination). In the final model, only those with 
p<0.05 remained, a condition that was assumed 
in all situations of the statistical analysis to 
designate statistical significance. 

The final adjustment of the dependent 
variables considered the factors that, after 
multivariable analysis, remained significantly 
associated with both them and the age of the 
youngest child (continuous variable) because it 
is recognized that postpartum women exhibit 
pregnancy-related weight retention that is 
gradually reduced over time [17].

Ethical Aspects

The projects related to Survey I (process 
nº 010102/2003-35) and Survey  II (process nº 
010102/0355) were approved by the Research 
Ethics Committee of the Universidade Federal de 
Alagoas.

R E S U L T S

In total, 1,436 mothers were studied in 2005 
and 690 in 2015. Table 1 shows some demographic, 
socioeconomic and anthropometric characteristics 
of these women. In 2015, the mothers were older, 
had higher body weights and were taller when 
compared with the mothers of 2005.

When comparing the prevalence rates 
observed in both surveys (Table 2), positive and 
significant (p<0.05) evolution was observed 
in the following variables: monthly per capita 
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Table 1. Age and physical characteristics of mothers of children less than five years of age in the State of Alagoas (AL), according to 

two household surveys (2005-2015).

Variables
2005 2015

n Median (P25; P75) n Median (P25; P75) p

Age (years) 1,311 26.0 (22.0; 31.0) 661 28.0 (24.0; 33.0) <0.001*

Weight (kg) 1,158 58.4 (51.5; 67.1) 653 64.3 (56.2; 74.0) <0.001*

Height (cm) 1,153 155.5 (152.2;159.6) 653 158.0 (153.6; 161.5) <0.001*

Body Mass Index (kg/m2) 1,150 24.1 (21.3; 27.4) 653 25.9 (22.7; 29.5) <0.001*

Waist circumference (cm) 1,156 76.0 (70.0; 83.3) 651 81.0 (74.0; 89.6) <0.001*

Body fat  percentagea 499 27.0 (21.8; 32.4) 629 29.3 (23.9; 34.3) <0.001*

Note: *Significant difference according to the Mann-Whitney test. aEstimated by bioelectrical impedance analysis.

income greater than half a wage, more than two 
consumer goods, education level of more than 
eight years of study, number of members of the 
Family Grant Program and number of mothers 
who had more than two children. 

The same positive and significant 
evolution was observed for the prevalence of all 
indicators of body fat (Tables 3, 4, and 5). Excess 
body weight increased from 42.8 to 57.0% 
(PR=1.33; 95% CI:1.21-1.46; 33.2% increase). 
Abdominal obesity increased from 33.6 to 
53.5% (PR=1.59; 95% CI:1.43-1.77; 59.2% 
increase). Excess body fat, which in 2005 was 
22.9%, increased to 30.0% in 2015 (PR=1.31; 
95% CI:1.07-1.60; 31.0% increase).

The crude analysis showed significant 
associations between the body fat indicators 
and the following conditions: age range (>30 
years), up to four residents in the household, 
menarche <12 years, having more than two 
children, owning more than two consumer 
goods, family with a monthly per capita income 
greater than half a minimum wage, being a 
member of the Family Grant Program, living in 
urban areas and having less than eight years of 
study. These results are expressed in Tables 3 
(excess body weight), 4 (abdominal obesity) and 
5 (high %BF).

After controlling for possible confounding 
factors through the multivariate analysis, the 
following variables were associated with excess 

weight and abdominal obesity: older age (>30 
years), menarche <12 years and having more 
than two children. The same was observed for 
increased %BF, except for the loss of significance 
of the variable menarche <12 years.

The following prevalence ratios were 
obtained by adjustments according to the 
age of the youngest child (postpartum time 
indicator) and to the independent variables 
that remained significantly associated with 
the body fat indicators (prevalence values 
observed in 2015 in relation to those observed 
in 2005): excess weight (BMI ≥25kg/m2): 1.29 
(95% CI:1.16-1.44; p<0.001); abdominal obesity 
(waist circumference >80cm): 1.55 (1.37-1.76; 
p<0.001); and increased body fat percentage 
(≥33%): 1.59 (1.43-1.77; p<0.001).

D I S C U S S I O N 

The prevalence of obesity is increasing in 
all regions of the world; no country has managed 
to reverse this epidemic once it has started [26]. 
In the present study, three body fat indicators 
were used, and upward and significant trends 
were observed in all of them, which is a reason 
for great concern because obesity is considered a 
risk factor for several chronic non-communicable 
diseases [27]. 

The prevalence of overweight observed 
in mothers from Alagoas in 2015 (57.0%) was 
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Table 2. Evolution (2005-2015) of socioeconomic, demographic, anthropometric and reproductive characteristics of mothers of 

children less than five years of age in the state of Alagoas (AL), Brazil.

Variables
2005 (n=1,436) 2015 (n=690)

p 
Variation %

[P2-P1/P1].100
PR (95% CI)

% %

Household location

     Urban 71.9 71.1
0.697

-1.1 0.99 (0.93-1.05)

     Rural 28.1 28.9 2.8 1.02 (0.89-1.19)

Per capital income (minimum wages)a

     >1/2 16.4 24.2
<0.001*

47.6 1.48 (1.23-1.78)

     ≤1/2 83.6 75.8 -9.3  0.91 (0.86-0.95)

Consumer goods (TV, automobile, washing machine and refrigerator)

     >2 13.8 35.9
<0.001*

160.1 2.60 (2.20-3.07)

     ≤2 86.2 64.1 -25.6 0.74 (0.70-0.79)

Number of people in the household

     ≤4 44.0 69.8
<0.001*

58.6 1.57 (1.47-1.71)

     >4 56.0 30.2 -46.1 0.54 (0.48-0.61)

Education level (years)

     ≤8 75.8 53.0
<0.001*

-30.1 0.70 (0.65-0.76)

     >8 24.2 47.0 94.2 1.94 (1.71-2.20)

Member of the Family Grant Program

     Yes 19.3 61.0
<0.001*

216.1 3.16 (2.80-3.57)

     No 80.7 39.0 -51.7 0.48 (0.44-053)

BMI (kg/m2)

     ≥25 42.8 57.0
<0.001*

33.2 1.33 (1.21-1.46)

     <25 57.2 43.0 -24.8 0.75 (0.68-0.83)

Waist circumference (cm)

     >80 33.6 53.5
<0.001*

59.2 1.59 (1.43-1.77)

     ≤80 66.4 46.5 -30.0 0.70 (0.64-0.77)

Body fat percentage (%)

     ≥33 22.9 30.0
0.007*

31.0 1.31 (1.07-1.60)

     <33 77.1 70.0 -9.2 0.91 (0.85-0.97)

Age at menarche (years)

     <12 18.1 20.9
0.155

15.5 1.15 (0.95-1.40)

     ≥12 81.9 79.1 -3.4 0.97 (0.92-1.01)

Number of children

     >2 31.1 37.1
0.011*

19.3 1.19 (1.04-1.37)

     ≤2 68.9 62.9 -8.7 0.91 (0.85-0.98)

Note: *Significant difference according to the chi-square test. aMinimum wage values at the times of the studies: R$300,00 in 2005; R$724,00 

in 2015; PR: Prevalence ratio; P1: Prevalence observed in the 2005 survey; P2: Prevalence observed in the 2015 survey.

very similar to that observed (58.2%) in Brazilian 
women during the 2013 PNS [7]. 

Other studies conducted in Brazil also 
found upward trends in the prevalence of excess 
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Table 3. Evolution (2005-2015) of the prevalence of excess body weight (BMI ≥25kg/m2) in mothers of children less than five years 

of age in the state of Alagoas (AL), according to demographic and socioeconomic variables.

Variables
Excess weight (%) Variation 

%a

pb

(2005 vs. 2015)

PR (95% CI)

(2005 vs. 2015)
PR (95% CI)* 

2015

Adjusted PR

(95% CI)**2005 2015

Household condition

     Urbana 44.5 56.2 26.3 <0.001 1.26 (1.13-1.41) 0.96 (0.83-1.11) - 

     Rural 38.9 58.6 50.6 <0.001 1.51(1.26-1.81) 1 -

Per capital income (minimum wages)c

     >1/2 46.6 50.0 7.3 0.547 1.07 (0.85-1.35) 0.83 (0.70-1.00) -

     ≤1/2 42.4 59.9 41.3 <0.001 1.41 (1.27-1.57) 1 -

Consumer goodsd

     >2 51.7 57.7 11.6 0.252 1.12 (0.92-1.35) 1.02 (0.88-1.17) -

     ≤2 41.5 56.8 36.9 <0.001 1.37 (1.22-1.53) 1 -

People in the household

     ≤4 42.1 52.3 24.2 0.001 1.24 (1.09-1.42) 0.78 (0.68-0.89) -

     >4 43.7      67.2 54.8 <0.001 1.59 (1.36-1.77) 1 -

Education levele

     ≤8 42.7 59.8 40.0 <0.001 1.40 (1.25-1.57) 1.11 (0.97-1.26) -

     >8 41.7 54.1 29.7 0.003 1.30 (1.09-1.55) 1 -

Member of the PBFf

     Yes 45.6 57.8 26.8 0.003 1.27 (1.08-1.50) 1.04 (0.91-1.20) -

     No 42.1 55.5 31.8 <0.001 1.32 (1.15-1.51) 1 -

Age

     >30 53.4 65.7 23.0 0.004 1.23 (1.07-1.41) 1.26 (1.11-1.43) 1.24 (1.11-1.38)

     ≤30 38.7 52.1 34.6 <0.001 1.35 (1.19-1.53) 1 1

Age at menarcheg

     <12 49.2 69.2 40.7 <0.001 1.40 (1.17-1.69) 1.29 (1.12-1.48) 1.26 (1.12-1.41)

     ≥12 41.5 53.7 29.4 <0.001 1.29 (1.16-1.45) 1 1

Number of children

     >2 50.5 64.9 28.5 0.001 1.28 (1.11-1.49) 1.24 (1.09-1.42) 1.20 (1.07-1.33)

     ≤2 37.7 52.3 38.7 <0.001 1.39 (1.21-1.59) 1 1

Note: *Prevalence ratio of excess weight according to the categories of the respective variables observed in the 2015 survey; **Adjustment 

performed for all independent variables that, in 2015, were associated with BMI ≥25kg/m2. After excluding the non-significant variables 

(backward elimination), only those with p<0.05 remained in the model. a[P2-P1/P1].100, where P1 is the prevalence in 2005 and P2 is the 

prevalence in 2015; bChi-square test; cMinimum wage values at the time of the studies: R$300,00 in 2005; R$724,00 in 2015;  dTV, automobile, 

washing machine and refrigerator; eYears studied; fPBF: Programa Bolsa Família (Family Grant Program); gAge, in years, at menarche.

weight. A research conducted in Rio Grande do 
Sul with adults [28] found a marked increase 
between 1997 and 2012 (23.6% to 52.4%). In 
Pernambuco, this aggravation increased from 
31.7% in 1997 to 41.7% in 2006 [29]. It is 
interesting to note that the prevalence observed 

in Rio Grande do Sul in 2012 (52.4%) was similar 
to that reported in the present study for 2015 
(57.0%), whereas the prevalence observed in 
the state of Pernambuco in 2006 (41.7%) was 
similar to the one we found for Alagoas in 2005 
(42.8%). This finding shows that the problem is 
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Table 4. Evolution (2005-2015) of the prevalence of abdominal obesity (WC>80 cm) in mothers of children less than five years of 

age in the state of Alagoas (AL), according to demographic and socioeconomic variables.

Variables
Abdominal obesity (%) Variation 

%a

pb

(2005 vs. 2015)

PR (95% CI)

(2005 vs. 2015)
PR (95% CI)*

2015

Adjusted PR

(95% CI)**2005 2015

Household condition

    Urbana 35.6 51.5 44.7 <0.001 1.45 (1.27-1.65) 0.89 (0.76-1.03) -

    Rural 29.2 58.1 99.0 <0.001 1.99 (1.62-2.44) 1 -

Per capital income (minimum wages)c  

    >1/2 40.7 43.3 6.4 0.643 1.06 (0.82-1.38) 0.76 (0.62-0.92) -

    ≤1/2 32.1 57.4 78.8 <0.001 1.78 (1.58-2.02) 1 -

Consumer goodsd  

    >2 39.0 52.1 33.6 0.013 1.34 (1.05-1.69) 0.96 (0.83-1.12) -

    ≤2 32.8 54.2 65.2 <0.001 1.65 (1.46-1.87) 1 -

People in the household  

    ≤4 31.9 49.0 53.6 <0.001 1.54 (1.31-1.80) 0.77 (0.67-0.89) -

    >4 34.9 63.2 81.1 <0.001 1.81 (1.56-2.10) 1 -

Education levele  

    ≤8 32.6 58.2 78.5 <0.001 1.80 (1.58-2.06) 1.20 (1.04-1.39) -

    >8 36.4 48.4 33.0 0.004 1.33 (1.09-1.62) 1 -

Member of the PBFf  

    Yes 34.2 54.4 59.1 <0.001 1.59 (1.30-1.94) 1.05 (0.90-1.22) -

    No 33.4 51.9 55.4 <0.001 1.55 (1.33-1.81) 1 -

Age  

    >30 46.8 63.5 35.7 <0.001 1.36 (1.17-1.58) 1.33 (1.15-1.53) 1.41 (1.24-1.59)

    ≤30 28.3 47.9 69.3 <0.001 1.69 (1.46-1.96) 1 1

Age at menarcheg  

    <12 38.6 62.3 61.4 <0.001 1.61 (1.29-2.02) 1.22 (1.04-1.44) 1.24 (1.09-1.42)

    ≥12 32.1 50.9 58.6 <0.001 1.58 (1.39-1.80) 1 1

Number of children  

    >2 42.1 61.5 46.1 0.001 1.46 (1.23-1.73) 1.27 (1.10-1.46) 1.22 (1.08-1.38)

    ≤2 28.3 48.5 71.4 <0.001 1.71 (1.46-2.01) 1 1

Note: *Prevalence ratio of excess weight according to the categories of the respective variables observed in the 2015 survey; **Adjustment 

performed for all independent variables that, in 2015, were associated with WC >80 cm. After excluding the non-significant variables (backward 

elimination), only those with p<0.05 remained in the model. a[P2-P1/P1].100, where P1 is the prevalence in 2005 and P2 is the prevalence in 

2015; bChi-square test; cMinimum wage values at the time of the studies: R$300,00 in 2005; R$724,00 in 2015; dTV, automobile, washing 

machine and refrigerator; eYears studied; fPBF: Programa Bolsa Família (Family Grant Program); gAge, in years, at menarche.

not restricted to mothers from Alagoas; rather, it 
is an issue that involves all of the population of 
Brazilian women.

Among the indicators analyzed in the 
present study, excess weight exhibited the 
highest prevalence. However, abdominal obesity 

was characterized by the highest percentage 
increase (59.2%) between the two periods 
analyzed, from 33.6% to 53.5%. This prevalence 
was similar to that observed in Maranhão in 
2006 [30] (57.5%), higher than that reported 
for Salvador in 2001 [31] (35.7%) and lower 
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Variables High body fat (%) Variation 

%a

pb

(2005 vs. 2015)

PR (95% CI)

(2005 vs. 2015)
PR (95% CI)*

2015

Adjusted PR

(95% CI)**2005 2015

Household location

    Urban 24.2 30.3 25.2 0.047 1.25 (1.00-1.57) 1.03 (0.78-1.34) -

    Rural 21.5 29.6 37.7 0.157 1.37 (0.87-2.16) 1 -

Per capital income (minimum wages)c 

    >1/2 30.0 22.8 -24.0 0.232 0.76 (0.48-1.19) 0.71 (0.51-0.98) -

    ≤1/2 21.9 32.2 47.0 0.001 1.47 (1.17-1.85) 1 -

Consumer goodsd  

    >2 26.9 31.6 17.5 0.461 1.18 (0.76-1.82) 1.08 (0.85-1.38) -

    ≤2 22.3 29.2 30.9 0.023 1.31 (1.04-1.66) 1 -

People in the household  

    ≤4 22.5 27.4 21.8 0.168 1.21 (0.92-1.60) 0.76 (0.60-0.97) -

    >4 23.3 36.1 54.9 0.003 1.55 (1.16-2.07) 1 -

Education level  

    ≤8 22.7 32.6 43.6 0.004 1.44 (1.12-1.84) 1.20 (0.94-1.53) -

    >8 25.4 27.1 6.7 0.714 1.07 (0.75-1.52) 1 -

Member of the PBFf  

    Yes 27.4 31.2 13.9 0.443 1.14 (0.81-1.59) 1.11 (0.86-1.42) -

    No 21.6 28.1 30.1 0.061 1.31 (0.99-1.73) 1 -

Age

    >30 40.9 45.7 11.7 0.380 1.12 (0.87-1.44) 2.12 (1.68-2.68) 2.12 (1.71-2.63)

    ≤30 16.4 21.6 31.7 0.070 1.31 (0.98-1.76) 1 1

Age at menarcheg  

    <12 18.4 36.3 97.3 0.005 1.97 (1.20-3.26) 1.31 (1.00-1.72) -

    ≥12 24.1 27.7 14.9 0.236 1.15 (0.91-1.45) 1 -

Number of children  

     >2 29.1 40.7 39.9 0.044 1.40 (0.99-1.96) 1.72 (1.36-2.18) 1.35 (1.10-1.67)

    ≤2 17.6 23.7 34.7 0.055 1.34 (0.99-1.83) 1 1

Table 5. Evolution (2005-2015) of the prevalence of high body fat (%BF >33%) in mothers of children less than five years of age in 

the state of Alagoas (AL), according to demographic and socioeconomic variables.

Note: *Prevalence ratio of excess weight according to the categories of the respective variables observed in the 2015 survey; **Adjustment 

performed for all independent variables that, in 2015, were associated with %BF ≥33%. After excluding the non-significant variables (backward 

elimination), only those with p<0.05 remained in the model. a[P2-P1/P1].100, where P1 is the prevalence in 2005 and P2 is the prevalence in 

2015; bChi-square test; cMinimum wage values at the time of the studies: R$300,00 in 2005; R$724,00 in 2015; dTV, automobile, washing 

machine and refrigerator; eYears studied; fPBF: Programa Bolsa Família (Family Grant Program); gAge, in years, at the menarche.

than that reported for Pernambuco in 2006 
[32] (69.9%). These findings suggest that the 
problem may have different magnitudes, even 
among studies conducted in the same region, 
in this case, the Northeast of Brazil. It should 

be noted that the positive variation observed in 
our study was alarming, showing the epidemic 
outline of this condition. 

This aspect demands a great deal of 
attention from public policy managers because 
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accumulated fat in the visceral region is 
an important independent risk factor for 
cardiometabolic disorders, such as high blood 
pressure [32,33]. A recent publication based 
on the 2015 sample of the present study [34] 
compared the capacities of excess weight, 
high %BF and waist-height ratio (an indicator 
of abdominal obesity) to identify high blood 
pressure. The waist-height ratio was the 
indicator with the best accuracy, showing that 
the accumulation of fat in the abdominal region 
is more harmful to an individual’s health than 
the generalized excess fat.

Regarding the body fat percentage, 
although there is no consensus regarding the 
most appropriate cut-off point to characterize 
health risks [35], in the present study, we 
assumed that values ≥33% would indicate high 
%BF [24,36], a condition that increased 31% 
between 2005 and 2015, affecting 30% of the 
mothers investigated in the last survey. A high 
body fat percentage may compromise health 
and is considered a risk factor for cardiovascular 
disease, type II diabetes Mellitus and some types 
of cancer [37]. 

There are several ways to estimate body 
fat. In the present study, BIA was used, which is 
a doubly indirect method that has been used in 
both scientific research and clinical practice [38] 
because it shows very similar results to those 
obtained with more sophisticated resources. 
An investigation that compared the validity of 
BIA, having the results obtained by computed 
tomography as a gold standard, found a 
sensitivity of 83.3% and a specificity of 79.1%, 
concluding that BIA has a satisfactory validity 
[39].

Menarche before age 12 was associated 
with excess weight and high waist circumference 
in the mothers analyzed, with increases of 40.7% 
and 61.4%, respectively, in the prevalence 
rates of excess weight and abdominal obesity 
in women who had their menarche before 12 
years old. In addition, the prevalence rates of 
excess weight (69.2%) and abdominal obesity 

(62.3%) were shown to be high among women 
studied in 2015 who exhibited this characteristic, 
corroborating the studies by Pinheiro et al. [40] 
and Trikudanathan et al. [41]. A study conducted 
in the South of Brazil showed that women who 
had their menarche before age 11 had a 25% 
higher risk of having abdominal obesity and 
a 75% higher risk of being obese [42]. In the 
semiarid region of Brazil, this risk was increased 
by 59% [14]. Through a meta-analysis, it was 
concluded that premature biological maturation 
is associated with a greater risk for obesity and 
several cardiometabolic diseases [15,43].

In addition to being a marker of 
biological maturation, menarche is related 
to the economic and social development of 
the population. Earlier pubertal development 
may be related to improved living conditions, 
particularly improved nutritional status [44,45]. 
However, early menarche may be caused not by 
adequate nutritional status but by excess body 
weight because the accumulation of fat in the 
tissues would facilitate the anticipation of the 
first menstrual episode by complex mechanisms 
involving leptin [46,47]. Thus, early menarche 
would not increase the predisposition to obesity; 
instead, obesity would precipitate menarche. 
However, the cross-sectional design of the 
present study is not adequate to analyze this 
statistical association found in the population 
studied.

Conversely, it is argued that early 
menarche can lead to changes in body 
composition due to hormonal activity, which 
may remain into adulthood. As an example, we 
can mention increased serum levels of sexual 
steroids, regardless of the quantities secreted 
by the ovaries. These increased levels occur due 
to the endocrine activity of the adipose tissue, 
especially that deposited in the visceral region 
[47]. 

Multiparity was a variable that, in the 
present study, was independently associated 
with excess weight, abdominal obesity and 
increased %BF. Considering the period from 
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2005 to 2015, there was a 19.3% increase in 
the number of women with more than two 
children. This association is consonant with the 
literature. Oliveira et al. [48] observed in women 
who were users of the Sistema Único de Saúde 
(SUS, Unified Health System) of Belo Horizonte 
(MG) that multiparity was considered a factor 
associated with the accumulation of abdominal 
fat. In women from Rio Grande do Sul, a higher 
prevalence of obesity was observed in women 
with a history of three or more pregnancies [49]. 
Multiparity associated with excess weight was 
also described in a study conducted in China 
[13]. 

According to some authors, the gestational 
period is considered a risk factor for excessive 
weight gain, and, in most cases, postpartum 
women do not return to their nutritional status 
prior to gestation. This fact may be aggravated 
when there is a reduction in the interval between 
pregnancies [17,50]. 

Another variable that was associated 
with higher adiposity was greater age range; 
that is, the prevalence rates of excess weight, 
abdominal obesity and high %BF were higher 
in mothers who were older than 30 years. 
Other studies show a gradual increase in body 
adiposity as women get older [31,40]. Among 
several factors, hormonal changes, such as 
decreased growth hormone secretion, along 
with decreased basal metabolic rate and 
physical activity, comprise some of the reasons 
that would increase women's susceptibility to 
obesity as they get older [51,52]. 

One of the limitations of the present study 
was that it did not assess the dietary intake levels 
and the physical activity patterns of the studied 
women to allow a more in-depth analysis based 
on energy balance. However, body weight gain 
can only occur with a positive energy balance; 
therefore, it can be speculated that these women 
have higher energy consumption than their 
metabolic needs, which is why any intervention 
necessarily goes through programs that can 
reverse this situation. In addition, in a nutritional 

education context, not only the caloric value of 
food should be of concern; the quality of the food 
is also extremely important. Several studies have 
noted that the consumption of ultra-processed 
foods represents an important determining 
factor for obesity [53-55]; therefore, it should be 
discouraged in the population.

The present study contextualizes updated 
data regarding excess weight and the trend for 
this condition, with a well-planned sample that 
represents women who are mothers of children 
less than five years of age in a Brazilian state. 
In addition to contributing to accumulating 
evidence of increased body adiposity in the 
population, the data obtained can contribute 
to the evaluation and planning of public policies 
adequate to address this issue.

C O N C L U S I O N

The prevalence rates of excess weight, 
abdominal obesity and high %BF observed in 
2015 were much higher than those observed 
in 2005, emphasizing the epidemic progression 
of obesity in the studied population. The main 
factors associated with this condition were age, 
multiparity and menarche occurring before 12 
years of age, conditions that should be considered 
when implementing prevention and control 
measures. The data presented are worrying and 
show the epidemiological relevance of obesity, 
justifying a priority in the establishment of 
public policies for health promotion, given the 
close relationship of this condition with several 
diseases, especially cardiovascular disease, which 
is the main cause of death in Brazil.
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