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and to 2.6 in 2006–07. This impressive re-
duction of socioeconomic inequalities in 
the most recent period was paralleled by a 
reduction in the gap between the poorest 
and the richest quintiles in height-for-age 
distribution (Fig. 2).

Recent changes (1996 to 2006–07) 
in socioeconomic inequalities for vari-
ables affecting child health and nutri-
tion are consistent with a narrowing 
of disparities in stunting. Indicators 
of family purchasing power (Table 2), 
maternal education, access to health care 
(prenatal visits and use of modern con-
traceptives) and to water and sanitation 
services, and reproductive health indi-
cators (birth order, birth intervals, and 
use of modern contraceptive methods) 
(Table 3) all improved steadily among all 
income groups, but particularly among 
the poorest.

Discussion
By using data from four nationwide 
probability household surveys covering 
a 33-year period, we documented not 
only a steady decline in the prevalence 
of childhood stunting in Brazil, but also 
major reductions in the gap between poor 
and wealthy children. Both the overall de-
cline and the reduction in socioeconomic 
inequalities in stunting were particularly 
sharp in the 10 years that transpired from 
1996 to 2006–07, during which we also 
documented sharp reductions in the dif-
ferences between poor and wealthy chil-
dren for other socioeconomic indicators.

There is heated debate in the health 
economics literature about how best 
to measure trends in inequality.22–24 
The traditional concentration index 

is affected by the overall frequency of 
the outcome,25 which in our analyses 
changed markedly over time. Erreygers 
proposed a modified concentration in-
dex to avoid this pitfall,22 but his modi-
fication has been criticized for leading 
to a measure that reflects primarily 
absolute rather than relative inequali-
ties.24 In the present analyses, trends in 
the traditional index mirrored trends in 
the ratio of stunting prevalence between 
the poorest and the wealthiest quin-
tiles, whereas Erreygers’s index varied 
in tandem with the absolute difference, 
estimated through the SII. All summary 
measures, however, showed a marked 
decline in inequality in the last period 
studied (1996 to 2006–07).

The MDG-1 calls for halving of the 
prevalence of child underweight between 
1990 and 2015.7 The prevalence of under-
weight in Brazil fell from 5.6% in 1989 
to 2.2% in 2006–07 (data not shown), 
or 61%. Thus, Brazil has already met 
the established goal. The corresponding 
reduction in the prevalence of stunt-
ing was 64%. Fortunately, there is no 
evidence that child overweight increased 
during the period: the proportions of 
children under 5 whose height-for-age is 
two or more z scores above the median 
according to the WHO standards were 
8.4% in 1989, 6.6% in 1996 and 7.3% in 
2006–2007 (data not shown). In contrast 
to the trends we found among young chil-
dren, trends among Brazilian adolescents 

Fig. 1.	Height-for-age distribution of children studied by each of four surveysa versus the 
height-for-age distribution predicted by the Child Growth Standard of the World 
Health Organization, 1975–2007
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a	 1974–75:Estudo Nacional de Despesa Familiar [National Study on Family Expenditures]; 1989: Pesquisa 
Nacional de Saúde e Nutrição [National Health and Nutrition Survey]; 1996 and 2006–07: Demographic and 
Health Survey.a	

Table 1.	Child stunting prevalence, per survey year and socioeconomic quintile, Brazil, 1974–2007

Surveya 
year

Socio 
economic  
indicator

Stunting prevalence, % (no. of children), per quintile SII (95% CI) Concentration index (95% CI)

Poorest 2nd 3rd 4th Richest Erreygersb Traditional

1974–75 Per capita 
income

59.0  
(5613)

50.8  
(6477)

38.5  
(6963)

25.7  
(7551)

12.1  
(7805)

−60.0  
(−60.0 to −59.9)

−0.38  
(−0.399 to −0.363)

−0.26  
(−0.265 to −0.248)

1989 Per capita 
income

39.1  
(1468)

30.6  
(1572)

16.6  
(1563)

7.2  
(1297)

5.1  
(1234)

−46.1  
(−46.3 to −45.9)

−0.27  
(−0.301 to −0.233)

−0.34  
(−0.371 to −0.303)

1996 Asset-based 30.7  
(910)

17.9  
(1022)

9.6  
(833)

5.7  
(752)

4.9  
(632)

−32.1  
(−32.4 to −31.7)

−0.20  
(−0.235 to −0.165)

−0.36  
(−0.407 to −0.318)

2006–07 Asset-based 11.0  
(1205)

9.3  
(854)

6.8  
(829)

3.6  
(833)

4.0  
(693)

−10.3  
(−10.3 to −10.2)

−0.07  
(−0.089 to −0.041)

−0.22  
(−0.313 to −0.129)

Per capita 
income

11.2  
(1039)

9.3  
(852)

5.2  
(784)

5.9  
(699)

3.3  
(534)

−9.7  
(−9.8 to −9.6)

−0.05  
(−0.083 to −0.017)

−0.16  
(−0.268 to −0.044)

CI, confidence interval; SII, slope index of inequality.
a 1974–75: Estudo Nacional de Despesa Familiar [National Study on Family Expenditures]; 1989: Pesquisa Nacional de Saúde e Nutrição [National Health and 

Nutrition Survey]; 1996 and 2006–07: Demographic and Health Survey.
b Calculated as suggested by Erreygers, whose method has been criticized for leading to a measure reflecting absolute change more than relative change.22




