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and not exposed to Oportunidades, so that the distribu-
tions of covariates were as similar as possible. Matching 
can improve causal inference in observational studies by 
reducing model dependence.53 Coarsened exact matching 
does not require specifying a model, in contrast to propen-
sity score matching, which relies on correct specification of 
the matching model, and in which the closest match can 
actually be far away on individual covariates of interest. 
We selected variables for matching by examining covariate 
imbalance in the full sample and considering inclusion cri-
teria for the Oportunidades program. We aimed to achieve 
a sample that retained as many exposed observations as 
possible, while also improving balance. We matched sam-
ples by age, educational attainment, current school sta-
tus, head of household’s educational attainment, marital 
status, indigenous ethnicity, exposure to social programs 
other than Oportunidades, number of women aged 15–49 
in the household and wealth index. The L1 multivariate 
distance—an indicator of the overlap of the samples’ vari-
able distributions, for which 1 indicates no overlap and 0 
complete overlap55—improved with matching, from 0.99 to 
0.73. Ninety-six percent of the sample matched, and only 
2% of exposed observations did not match, which mini-
mizes the potential for introducing bias. The final analytic 
sample consisted of 3,654 rural women aged 15–24.

We conducted multivariable logistic analyses with the 
matched sample to identify associations between exposure 
to Oportunidades and pregnancy experience and current 
modern contraceptive use, controlling for education and 
other covariates. For our analysis of pregnancy, we further 
restricted the sample to adolescents, to exclude pregnan-
cies that could have occurred to women prior to inclusion 
in the Oportunidades program. We included a measure 
of current school attendance in this model, because many 
adolescents have not completed their education. For our 
analysis of contraceptive use, we used data from adoles-
cent and young adult women, and included the measure of 
educational attainment. We transformed odds ratios from 
both models into predicted probabilities using Clarify,56 to 
ease interpretation of absolute and relative impacts.57

collapsed the Mexican states into six regions organized by 
state wealth;43 we dropped the richest region, which in-
cluded only Mexico City, because Oportunidades was very 
poorly represented there in 2006.

Analytical Approach
We restricted data from each wave to women aged 15–24, 
separated by rural residence (areas with fewer than 2,500 
inhabitants) or large urban residence (areas with 100,000 
or more inhabitants). We split the samples into adoles-
cents (15–19) and young adult women (20–24). Descrip-
tive analyses included proportions and means to charac-
terize trends in education, pregnancy and contraceptive 
use in each age-group, by rural or large urban residence. 
Multivariable analyses focused on rural women only.

Before conducting the multivariable analysis, we used 
the coarsened exact matching technique53,54 with 2006 
data to balance key covariates among women exposed 

TABLE 1. Selected characteristics of rural Mexican women aged 15–24, by age-group and survey year, 1992–2009

Characteristic 1992 2006 2009

All 
(N=11,138)

15–19 
(N=6,460)

20–24 
(N=4,678)

All 
(N=3,832)

15–19 
(N=2,199)

20–24 
(N=1,633)

All 
(N=6,363)

15–19 
(N=3,648)

20–24 
(N=2,715)

Educational attainment
None/primary 66.5 65.1 68.5 29.2 22.7 38.0 22.8 18.8 28.2
Secondary 28.0 29.3 26.2 42.3 48.3 34.1 46.2 51.0 39.9
>secondary 5.4 5.5 5.3 28.5 29.0 27.9 30.8 30.0 31.9

Ever-married/cohabited 38.5 21.0 62.7 32.4 15.6 55.1 35.5 19.6 56.7
Speaks an indigenous language u u u 10.8 11.0 10.4 12.3 13.0 11.3
Has access to other health insurance u u u 39.6 40.2 38.8 58.2 60.3 55.4
Household exposure to Oportunidades u u u 49.4 56.8 39.6 u u u
Ever/currently pregnant 36.1 18.1 60.9 32.5 16.3 54.3 35.7 18.5 58.8
Currently using any contraceptive method 13.2 5.1 24.4 15.8 6.1 28.8 18.9 9.4 31.8
Mean age at first birth 18.1 (2.2) 16.8 (1.3) 18.6 (2.2) 18.3 (2.3) 16.9 (1.4) 18.7 (2.3) 18.0 (2.2) 16.5 (1.2) 18.5 (2.2)
Mean number of live births 1.8 (1.1) 1.2 (0.7) 2.0 (1.1) 1.4 (0.9) 0.86 (0.6) 1.6 (0.9) 1.3 (0.9) 0.83 (0.6) 1.5 (0.9)

Notes: u=unavailable. All data are percentages, unless otherwise noted. For means, figures in parentheses are standard deviations.

FIGURE 1. Proportion of Mexican women aged 15–24, by educational attainment, 
according to urban-rural residence and survey year

0

20

40

60

80

100

%

>secundaria

Secondary

None/primary

RuralLarge urban

>secondary Secondary None/primary

20061992200920061992 2009


