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10-year effect of Oportunidades, Mexico’s conditional cash
transfer programme, on child growth, cognition, language,
and behaviour: a longitudinal follow-up study

Lia C H Fernald, Paul ] Gertler, Lynnette M Neufeld

Summary

Background Mexico’s conditional cash transfer programme, Oportunidades, was started to improve the lives of poor
families through interventions in health, nutrition, and education. We investigated the effect of Oportunidades on
children almost 10 years after the programme began.

Methods From April, 1998, to October, 1999, low-income communities were randomly assigned to be enrolled in
Oportunidades immediately (early treatment, n=320) or 18 months later (late treatment, n=186). In 2007, when
1093 children receiving early treatment and 700 late treatment in these communities were aged 8-10 years, they were
assessed for outcomes including physical growth, cognitive and language development, and socioemotional
development. The primary objective was to investigate outcomes associated with an additional 18 months in the
programme. We used cluster-adjusted t tests and multivariate regressions to compare effects of programme
participation for height-for-age, body-mass index (BMI), and cognitive language and behavioural assessment scores
in early versus late treatment groups.

Findings Early enrolment reduced behavioural problems for all children in the early versus late treatment group
(mean behaviour problem score —0-09 [SD 0-97] vs 0-13 [1-03]; p=0-0024), but we identified no difference between
groups for mean height-for-age Z scores (-1-12 [0-96] vs —1-14 [0-97]; p=0-88), BMI-for-age Z scores (0-14 [0-99] vs
0-17 [1-06]; p=0-58), or assessment scores for language (98-8 [13-8] vs 98-4 [14- 6] p=0-90) or cognition (98-8 [12-9]
vs100-2 [13-2]; p=0-26). An additional 18 months of the programme before age 3 years for children aged 8-10 years
whose mothers had no education resulted in improved child growth of about 1-5 cm assessed as height-for-weight
Z score ($ 0-23 [0-023-0-44] p=0-029), independently of cash received.

Interpretation An additional 18 months in the Oportunidades programme has independent beneficial effects other
than money, especially for women with no formal education. The money itself also has significant effects on most
outcomes, adding to existing evidence for interventions in early childhood.

Funding Mexican Ministry of Social Development and the National Institutes of Child Health and Human
Development.

Introduction

Poverty leads to poor outcomes in children,' which is
why long-term reduction of poverty rather than
short-term management of issues is crucial. Conditional
cash transfer (CCT) programmes—now in place in
many countries—are a popular approach to alleviation
of long-term poverty, and operate by provision of cash
payments to families only if they comply with a set of
requirements.’ These programmes use cash both as a
mechanism to allow parents to provide for their
children’s needs and as an incentive for parents to invest
in their children’s health and wellbeing.* Most
programmes distribute benefits conditional on manda-
tory attendance at preventive health-care services and
health and nutrition education sessions designed to
promote positive behavioural changes, and some also
require school attendance for school-aged children.®
With simultaneous goals of immediate poverty
alleviation through cash transfers that can be spent
without restrictions, and long-term poverty reduction

through investments in health, knowledge, and skills,
CCTs have been embraced® and criticised® by the
development community.

Mexico’s Oportunidades (previously Progresa) was one
of the first CCT programmes to be designed, and has
been the model for programmes in Colombia, Ecuador,
Guatemala, Turkey, Indonesia, Pakistan, the USA, and
many other countries. The programme improved child
growth after 2-5 years of enrolment in rural”® and urban’
areas, and effects were strongest in vulnerable
subgroups.*” Improvements in child height have also
been reported in analyses of CCT programmes in
Nicaragua,” Ecuador," and Colombia,” but no effect on
height was shown in assessments from Brazil® or
Honduras." We are aware of only three such programmes,
in Mexico, Ecuador," and Nicaragua,” that have included
cognitive or language function as part of the range of
outcome measures, with results suggesting some small
but significant effects on a subset of these variables
when comparisons were made between children who
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| 506 communities enrolled and randomised |

v

v

320 assigned to early intervention |

| 186 assigned to late intervention

v

v

August-November, 1997
6695 households

(320 communities)

Pre-intervention eligibility census

Pre-intervention eligibility census
August-November, 1997
4029 households

(186 communities)

v

v

from April, 1998
(316 communities)

6311 households received intervention

3891 households received intervention
from October, 1999
(184 communities)

v

v

1814 children aged 8-10 years
from 1736 households
(291 communities)*

October to November, 2007, survey

October to November, 2007, survey
1149 children aged 8-10 years
from 1092 households
(176 communities)*

721 children dropped out 4439 children dropped out
254 from communities not 187 from communities not
represented represented
> 461 with missing or censored —» 249 with missing or censored
outcomes outcomes
6 with missing household 13 with missing household
variable(s) variable(s)

v

v

1093 children aged 8-10 years
from 1052 households

10-0 years of exposure

included in follow-up analysis*

700 children aged 8-10 years
from 673 households
included in follow-up analysis*
8.5 years of exposure

Figure 1: Trial profile

*To create the primary analysis group, children were omitted if they were from households living in localities not
represented, if they had either missing or censored outcome measures even though their localities were
represented, and if their household had a key variable missing after imputation (eg, asset wealth).

See Online for webappendix

did and did not receive the programme. Children in the
Oportunidades assessment—the only CCT programme
assessment that we are aware of to include behavioural
measures of young children—also showed better
psychosocial functioning in the medium term than did
those who were not enrolled.”

The cash component of the programme was associa-
ted with small but significantly improved outcomes in
child height, cognition, and language development
3-5-5-0 years after the programme started in children
who had been enrolled since birth.” We now replicate
these analyses for children who are several years older,
and extend our analysis to include the psychological
functioning of these children.

Methods

Participants and programme design

Oportunidades incorporated low-income families living
in poor, rural communities (with 501-2499 inhabitants).*
Briefly the Mexican Government randomly chose
320 early intervention and 186 late intervention
communities in seven states for 506 experimental
communities (figure 1). 90% of households chose to

participate in the programme.” Random assignment was
generated without weighting with randomisation
commands in STATA version 2.0. No sites were told that
they would be participating in the programme, and
information about timing of programme roll-out was not
made publicly available.

This sample of communities was representative of
Oportunidades rural beneficiary communities and was
well balanced, suggesting that randomisation effectively
generated truly exogenous variation in the two groups.”
Eligible households in early intervention communities
received benefits starting in April, 1998, and those
households in late intervention communities did not
receive benefits until October, 1999. Although recruitment
rates into the programme differed in these communities,
households within communities did not differ by any
measured characteristic.®

Cash transfers, which increase household income by
20-30%, are given to the female head of the household.
Such transfers are conditional on children attending
school and family members obtaining preventive
medical care and attending pldticas—education talks on
health-related topics.” Compliance was verified by
clinics and schools, and about 1% of households were
denied cash transfers for non-compliance. Cash
transfers are provided once every 2 months in two
forms—a fixed stipend intended for food, and
educational scholarships for school-aged children,
which vary by grade and sex. Total cash transfers for any
given household are capped at a pre-established upper
amount. According to programme rules, differently
composed households are eligible to receive varying
transfer amounts. The equations used for calculation of
transfer amounts are in the webappendix (p 1). Families
also receive a milk-based fortified food supplement for
all pregnant and lactating women (until 1 year post
partum), for children aged 6-24 months, and for those
aged 2—4 years with low bodyweights.

The Oportunidades assessment was approved by the
Research, Biosecurity, and Ethics Commissions at the
National Institute of Public Heath in Mexico, and the
Commiittee for the Protection of Human Subjects at the
University of California at Berkeley, CA, USA. All
participants signed an informed consent declaration.

Data collection

Between Sept 1, and Dec 15, 2007, we undertook a
comprehensive follow-up survey with all the original
communities that had at least five beneficiary families
and five children younger than age 2 years. Within these
communities we identified children born between
March 1, 1997, and Oct 31, 1998, who had participated in
the previous survey rounds (October—November, 1997,
and September—December, 2003). We merged 2007 data
with data from a previous assessment round (2003), data
from the pre-intervention household socioeconomic and
demographic assessment (1997), and administrative
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records from Oportunidades recording the amount of
cash transferred to every family (2007).

We report whether previous short-term and medium-
term growth and development findings were retained in
children who are now aged 8-10 years. A second objective
was to investigate the interaction of length of programme
participation and two key measures of socioeconomic
status (maternal education and a baseline index of
housing and assets) on child outcomes, and our third
objective was to disaggregate mechanisms by which
Oportunidades could affect outcomes.

We assessed height and weight with standardised
techniques.®” Cognitive development and language
ability were assessed with the Wechsler abbreviated scale
of intelligence, which is a shorter version of the Wechsler
intelligence scales II1.” This scale was used instead of the
Wechsler intelligence scales because of time constraints
in the field, and was adapted for use by researchers at the
Mexican Perinatal Hospital in Mexico City, Mexico.” We
assessed child behaviours with an adapted version of the
strengths and difficulties questionnaire administered
through personal interview to participating mothers, who
were asked to report about behaviours of their children.
This questionnaire has been used worldwide,* and was
piloted and adapted as necessary.”

The treatment variable was defined as random
assignment to early enrolment (an additional 18 months
of exposure to the programme) or late enrolment.
Cumulative cash transfers were used as another primary
independent variable, and were defined as the total
amount of cash a family had received since enrolment
into Oportunidades up to the time when the survey was
undertaken in 2007 The amount of cash accumulated
during the time enrolled in the programme
(webappendix p 1) was used instead of cash transfers in
the last month because a cumulative transfer shows
exposure of a child to cash during crucial periods for
growth and development better than does the amount of
cash received in a specific short-term period, such as the
previous month.

Interviews were done with the mother or primary
caregiver of every child to obtain information about date
of birth, age (as a set of indicator variables), and sex.
Household information was obtained at baseline in 1997,
and included composition of the household (ie, age and
sex of all family members), education of the mother and
father, maternal age, number of people in the household,
whether an indigenous language was spoken or
understood by any member of the household, presence
of electricity and water in the household, and number of
small and working animals owned. We created a baseline
asset index on the basis of possession of household goods
(irrespective of their working condition), which is a good
estimation of consumption—the gold-standard measure
of socioeconomic status.*” Principal components
analysis was used to consolidate the asset variables into
one measure, and the first principal component was

Participation in 10-year follow-up p value*
Included Notincluded  Total
(NH=1725) (NH=1103)  (NH=2828)
Characteristics (continuous)
Number of people in household 6-30 (239) 6-66(2:62) 6-44(2:48)  0-0035
Household composition (number of people)
Male
Children (0-5 years) 0-94 (0-85) 0-90(0-87) 0-93(0-86) 026
Children (6-17 years) 0-99 (1-10) 110 (1-23) 1.03(115) 0-018
Working-aged adults (18-49 years) 1.05 (0-46) 110(0-60) 1.07(0-52)  0-04
Older adults (>50 years) 0-14 (0:35) 0-20(0-42) 0-16(038)  0-0004
Female
Children (0-5 years) 0-91(0-86) 0-90(0-86) 0-90(0-86) 0-88
Children (6-17 years) 104 (1-16) 1.06 (1-17) 1.05(116) 066
Working-aged adults (18-49 years) 110 (0-48) 117(0-59) 112(0:52)  0-0027
Older adults (>50 years) 0-14(0:36) 0-22(0-45) 0-17 (0-40)  0-0001
Land owned, hectares 149 168 156 027
Asset index valuet -0-39 (0-60) -0-39(067) -039(0-63) 1.00
Characteristics (dichotomous)
Ethnic origin (head of household speaks 729 (42%) 520 (47%) 1249 (44%) 036
indigenous language)
Piped water on family land 484 (28%) 320 (29%) 804 (28%) 0-83
Own at least one draught animal 547 (32%) 390 (35%) 937 (33%) 024
Own other animals (to sell or to sell animal 1370 (79%) 888 (81%) 2258 (80%) 0-64
products)
Electricity in home 1086 (63%) 619 (56%) 1705 (60%) 0-18
Households in early intervention group 1052 (61%) 684 (62%) 1736 (61%) 058
Qualifying children in early intervention group 1093 (61%) 721 (62%) 1814 (61%) 0-72
Data are mean (SD) or n (%), and are stratified by whether children were included in the 10-year follow-up analysis
(2007). NH=number of households. Sample size varies slightly according to characteristic measured. *p values are for
cluster-adjusted t test (continuous variables) or x* (dichotomous variables) tests of independence. tCalculated with
principal components analysis (PCA), which is a statistical technique for data transformation from a large collection
of possibly correlated variables into a small number of variables, or principal components. Generally, the first principal
component accounts for the largest amount of variability in the data. The PCA generated here included the following
components: baseline (1997) household ownership of blender, refrigerator, gas heater, hot-water heater, radio,
stereo, television, video washer fan, car, and van. The first principal component was retained and included in these
analyses. ¥Baseline data refer to information collected in 1997.
Table 1: Comparison of baselinef characteristics of households with eligible children in 2003

retained. If household data were missing from the 2007
survey, then rosters or surveys from 2003, or 1997, were
used to fill in gaps in information. In about 10% of
cases, missing household and parental information
was imputed with the mean for the community.

Statistical analysis

All statistical analyses were calculated with STATA
(version 10.0). Standardised height-for-age Z scores and
percentiles were calculated with publicly available
software from WHO.” We included indicator variables
for each state in all models. We first investigated what
proportion of the sample was available for the 8-10-year
follow-up and whether these households or children
differed from those that were not identified during the
follow-up with cluster-adjusted ¢ tests or x2 tests of
independence. To identify a treatment effect we used
cluster-adjusted t tests and multiple regressions to
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Randomised treatment assignment p value*
Early (NC=1093) Late (NC=700)
Child characteristics
Girl 537 (49%) 340 (49%) 0-82
Cohortage 0-82
Oldest 360 (33%) 231 (33%)
Middle 333 (31%) 204 (29%)
Youngest 400 (37%) 265 (38%)
Parental characteristics
Father present 889 (81%) 583 (83%) 0-43
Father has some primary education 897 (82%) 557 (80%) 0-49
Mother has some primary education 859 (79%) 566 (81%) 0-44
Ethnic origin (head of household speaks 460 (42%) 299 (43%) 093
indigenous language)
Household characteristics
Number of people in household 634 (2:48) 633 (2:37) 097
Household composition
Male
Children (0-5 years) 0-95 (0-87) 0-94 (0-85) 0-82
Children (6-17 years) 1-01(1-11) 0-97 (1-11) 0-45
Working-aged adults (18-49 years) 1.07 (0-47) 1-03 (0-45) 0-20
Older adults (>50 years) 0-14 (0-35) 0-14 (0-35) 0-90
Female
Children (0-5 years) 0-88 (0-86) 0-96 (0-88) 0-10
Children (6-17 years) 1-05 (1-17) 1-04 (1-14) 0-88
Working-aged adults (18-49 years) 1-09 (0-49) 1-12 (0-49) 033
Older adults (50 years) 0-15(037) 0-13(0:34) 038
Land owned (baseline) (hectares) 1-50 (2:45) 1.56 (2:62) 079
Asset index value (baseline) -0-41 (0-56) -0-35(0-63) 032
Piped water on family land 347 (32%) 156 (22%) 0-088
Own at least one draught animal 349 (32%) 220 (31%) 0-89
Own other animals (to sell or to sell animal products) 874 (80%) 552 (79%) 0-69
Had electricity in home 673 (62%) 461 (66%) 0-45

Data are n (%) or mean (SD). Characteristics stratified by randomised treatment assignment to early (April, 1998) or
late (October, 1999). NC=number of children. Oldest=date of birth from March to August, 1997. Middle=date of birth
from September, 1997, to February, 1998. Youngest=date of birth from March to October, 1998. *p values are for
cluster-adjusted t test (continuous variables) or x* (dichotomous variables) tests of independence. tCalculated with
principal components analysis (PCA), which is a statistical technique for data transformation from a large collection of
possibly correlated variables into a small number of variables, or principal components. Generally, the first principal
component accounts for the largest amount of variability in the data. The PCA generated included the following
components: baseline (1997) household ownership of blender, refrigerator, gas heater, hot water heater, radio, stereo,
television, video washer fan, car, and van. The first principal component was retained and included in the analyses.
$Baseline data refer to information collected in 1997.

Table 2: Comparison of baselinef characteristics of children from households in the 10-year follow-up

analysis

compare children in households whose communities
were randomised into early treatment with those
randomised into late treatment—with and without
covariates. Sex was then included as an interaction term
with both independent variables.

Our second objective was tested as a statistical
interaction between time of treatment (early or late)
and education as a dichotomous variable (whether the
mother had attended primary school compared with
not having attended primary school), and then repeated

with an interaction term between time of treatment and
household assets and housing as a dichotomous
variable (above or below median score), controlling for
covariates. We created a variable representing cumula-
tive cash transfer to test whether receiving an increased
amount of money was associated with improvements in
child outcomes, while controlling for the wide range of
individual, household, and community variables. The
variation in cumulative cash transfers came from the
interaction of randomly assigned timing of initial
programme enrolment, and baseline household demo-
graphic structure (webappendix p 1).

We reported primary results for the cash transfer effect
as effect size for each outcome associated with an increase
in cash transfers of 10000 Mexican pesos (US$926 at
2007 exchange rates), representing a mean increase of
0-38SD of the mean (46393 pesos) in cumulative cash
transfers for families included in this analysis. This
method differed slightly from that previously reported”
because we did not limit the sample to only children
whose households had been exposed to the programme
over the child’s entire lifetime. However, we included the
treatment variable in our analyses, controlling for the
length of time that the child was enrolled. We also
controlled directly for the number of household members
and proportion of children in each age category at
baseline to ensure that the cumulative cash transfer
variable was not confounded with family composition
effects. To test whether present—rather than baseline—
socioeconomic status was associated with our outcome
measures, we replicated our analyses with present
household size, demographic structure, and some
measures of household wealth that were available in 2007
(assets and access to water).

To check robustness of our data imputation method,
we replicated our analyses with an imputation method in
which missing data were imputed stochastically rather
than deterministically, and ran the regressions on two
separate datasets with the new imputation. To test
robustness of our statistical analyses for children who
were not included in the 2007 follow-up (censored), we
calculated an inverse probability of censored weights
(IPCW) analysis. In this analysis, the first stage predicts
the probability of being included in the analysis sample
by use of logistic regression on child, household, and
community variables. In the second stage, we calculated
regressions on our outcome measures with the inverse
of the probability of being included to up-weight children
who were most similar to the excluded children,
effectively adjusting our model to account for children
who were missing.

Role of the funding source

The sponsors of the study financed the design and data
collection for the Oportunidades assessmenr, including
the Encuesta de Evaluacién d les Hogatres Rurales
2007 (Encel 2007) and contributed to the design of the
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Encel 2007 and the assessment research questions. The
sponsors of the study had no role in data analysis, data
interpretation, or writing of the report. All authors had
full access to all data in the study and take responsibility
for the integrity of the data and accuracy of the data
analysis. The corresponding author had full access to all
the data in the study and had final responsibility for the
decision to submit for publication.

Results
Figure 1 shows the study profile. We identified no
significant differences between households of children
included in the 10-year follow-up and those not included
for most variables (table 1). Households in the analysis
group were slightly smaller than were those in groups
not included in the analysis, because they had fewer
children aged 6-17 years and fewer adults. Groups were
well balanced for children included at the 10-year
follow-up according to all measured variables (table 2).
10 years after the programme started, we identified no
differences between early and late groups for mean
height-for-age Z score, body-mass index (BMI)-for-age
Z score, or cognitive or language assessment scores
(table 3). However, we noted that maternal-reported

behavioural problems differed between groups—children
randomly assigned to early treatment had fewer
behavioural problems than did those randomly assigned
to late treatment (table 3). Estimation of effects of
programme  participation (treatment effect) on
behavioural problems was significant with the inclusion
of age and sex indicator variables and a wide range of
parental and household covariates (table 4). We identified
no significant interactions between treatment group and
sex (data not shown). All findings remained the same
when we used alternative imputation techniques, with
[PCW analyses, or when controlling for present rather
than baseline socioeconomic status (data not shown).
Maternal education significantly modified the
treatment effect (early vs late) on height-for-age Z scores
(figure 2). We identified a treatment effect equivalent to
about 1-5 cm of height (8 0-23 [0-023-0-44) p=0-029) in
children aged 10 years whose mothers had received no
formal education, whereas no treatment effect was noted
for children of mothers who had received some formal
education (0-011 [-0-10 to 0-13] p=0-85). In the analysis
including a treatment by maternal education interaction
term, significant factors were the treatment variable
(B 0-23, 95% CI 0-024 to 0-44, p=0-029), whether the

Randomised treatment assignment p value*
Early Late
n Mean (SD) n Mean (SD)
Height-for-age Z score 1036 -1-12 (0:96) 674 -1-14 (0-97) 0-88
Body-mass index for age Z score 1033 0-14 (0-99) 672 0-17 (1-06) 0-58
Verbal assessment scoret 1020 98-8 (13-8) 641 984 (14-6) 0-90
Cognitive assessment scoret 1021 98-8 (12:9) 640 100-2 (13-2) 0-26
Behaviour problems scoref, standardised 1064 -0-09 (0-97) 687 0-13 (1-03) 0-0024
Comparisons of children included in the 10-year follow-up analysis, stratified by randomised assignment to early (April, 1998) or late (October, 1999) treatment groups.
*p values are for cluster-adjusted t tests. tScores from the Wechsler abbreviated scale of intelligence; age-adjusted Z scores were used in analysis. £From the strengths and
difficulties scale and standardised score used in analysis.
Table 3: Comparison of mean height-for-age and BMI-for-age Z scores, and cognitive, language, and behaviour scores

analysis. SFive separate regressions were completed—one for each outcome measure.

Early vs late treatment, Cumulative cash transfers, Significant covariates, Variable (direction of effect)
B (95% C1), p value B (95% Cl)*, p value
Height-for-age Z score (n=1710) 0-05 (-0-05 to 0-16), 0-31 0-03 (0-01 to 0-05), <0-01 Female (=), youngest birth cohort (-), household size (-), indigenous language spoken (-),

access to water (+), access to electricity (+), maternal primary education (+)

Body-mass index for age Z score (n=1705)  -0-04 (-0-16 to 0-08), 0-52 0-00 (-0-02 to 0-02), 1.00 Female (), asset index (+), girls aged 0-5 years in household (-)

Verbal assessment scoret (n=1661) 113 (-1-06 t0 3-32), 031 0-73 (048 to 0-99), <0-01 Household size (-), asset index (+), working-age males in household (+), adult females in
household (+), maternal primary education (+)

Cognitive assessment scoret (n=1661) -119 (-3-26 t0 0-89), 0-26 0-47 (0-19 to 0-74), <0-01 Household size (-), asset index (+), maternal primary education (+)

Behaviour problems score} (n=1751) -0-14(-027t0-0-01),0-03 ~ -0-03 (-0-05t0-0-01) <0-01  Indigenous language spoken (-), elderly men in household (+)

Coefficients for treatment and cumulative cash effects were estimated () while controlling for individual characteristics (6-month birth cohort and child sex), parental characteristics (maternal and paternal
educational attainment, presence of father in the home) and baseline characteristics (from 1997) of households, including whether an indigenous language was spoken at home, access to piped water, access to
electricity, hectares of land owned, ownership of draught animals, ownership of other animals for commerce, asset index, and demographic composition of household (eg, number of children and adults of various
age groups); and indicator variables representing different Mexican states were included in the model. SEs were adjusted for community clustering. +=positive effect. -=negative effect. B=effect size of treatment or
cumulative cash on growth, cognition, and behavioural problems, adjusted for covariates. *Transfer coefficients reported as effect size for every outcome associated with an increase in cash transfers of

10000 pesos (about US$926). tScores are from the Wechsler abbreviated scale of intelligence; age-standardised Z scores used in analysis. £From the strengths and difficulties scale; age-standardised Z score used in

Table 4: Separate effects of randomisation to treatment and cumulative cash transfers on growth, cognition, and behaviour problems, adjusted for covariates§
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No maternal education Primary and above
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-0-64
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Height-for-age Z score
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[ Late treatment
-1.6- [ Early treatment

Figure 2: Differential effect of randomised start time of Oportunidades
programme on child height-for-age by maternal educational status

Error bars are 95% Cl. Early enrolment=April, 1998. Late enrolment=October,
1999. Height-for-age was calculated for 1710 children aged 8-10 years

(367 communities). Mean height-for-age was estimated on the basis of the
following control characteristics: median values of asset index; land ownership
(1 hectare); cumulative cash transfer amount (43 000 pesos, about US$4000);
household size (six people); proportion of household sex and age-groups;
children whose families live in Veracruz (32% of children), do not speak an
indigenous language (58%), do not have water on property (72%), do not have
draught farm animals (68%), but do have electricity (63%) and other animals
(80%); and where the father is present (82%) and has some primary education
(81%). Results were adjusted for community clustering (367 communities,
1710 children).
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Figure 3: Distribution of accumulated cash transferred to Oportunidades
households

Black circles are outliers. n=1725 households. At 2007 rates, 10 000 pesos was
equivalent to US$926.

mother had attended any primary school (0-29, 0-12 to
0-47, p=0-001), and the interaction term (=0-22, -0-44 to
—-0-001, p=0-049). These findings remained the same
when we used alternative imputation techniques but not
when we used the IPCW analyses or controlled for

present rather than baseline socioeconomic status (data
not shown). Maternal education did not modify the effect
of treatment for the other four outcome variables and
the housing and assets index did not modify the
treatment effect for any outcome measure (data not
shown).

The median amount of cash transferred for the early
treatment group was 45450 pesos (IQR 27170-65485,
maximum 132235), which is $4208 ($2516-6063, $12 244)
at the 2007 exchange rates). The median amount
transferred for the late treatment group was 40135 pesos
(IQR  26992-58530, maximum 135910), which is
US$3716 ($2500-5420, $12580) at the 2007 exchange
rates (figure 3).

At the 10-year follow-up assessment, the amount of
cumulative cash that had been transferred to the
households during participation in the programme was
significantly and positively associated with children
having high verbal and cognitive scores, and a reduced
number of maternal-reported behavioural problems
(figure 4). Cumulative cash transferred to the households
was also significantly positively associated with height-
for-age Z scores in all households (figure 4). For children
from households with mothers who had received primary
education or above (compared with children whose
mothers had no education), the effect was shifted
upwards by about 0-3 Z score (equivalent to 1-9 cm for a
child aged 10 years).

These findings remained significant when we
controlled for individual, parental, and household
characteristics, state of residence, and treatment group
(table 4). An increase of 10000 pesos ($926) transferred
to the families—an increase of roughly 0-38SD of the
mean cumulative cash transfers for families included in
this analysis—was associated with an increased
height-for-age Z score. This difference is equivalent to
0-2 cm for every additional 10000 pesos received for a
child aged 10 years. We identified no association between
an increased amount of cash and BMI-for-age (table 4).
All findings remained the same when we used alternative
imputation techniques, IPCW analyses, or controlled for
present rather than baseline socioeconomic status.

Discussion

Our results show that an additional 18 months of
inclusion in the Oportunidades programme in very early
childhood reduced the number of socioemotional
problems reported in children aged 8-10 years. We
identified no significant treatment effects between early
and late treatment groups for height-for-age, BMI-for-age,
and cognitive or language development. However, our
results show a significant, independent, positive
association between cumulative cash transfers and
height, cognition, and vocabulary score, and a negative
association with behavioural problems, agreeing with
the results we reported for these children when they
were aged 3-5 years.” Variation in cumulative cash
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transfers came from interactions between randomly
assigned timing of initial programme enrolment and
baseline household demographic structure.

The greatest change in height for age, independent of
the cash transfer given to the family, was identified in
children of women with no formal education, according
with other studies showing an effect of Oportunidades
on height for age in vulnerable subgroups only.* For
these children, the fortified food that was distributed by
the programme might have filled gaps in dietary intake,
and health and nutrition education and growth
monitoring might have resulted in improved care and
feeding practices in the home and early identification
and treatment of infectious disease.

Early programme participation was also associated with
lower rates of behavioural problems in all children in the
treatment group when compared with the control
group—these results are consistent with those previously
reported in these children. Our findings might be
related to reductions in economic stress perceived by the
family, improved school attendance, or promotion of
parental mental health and family relationships.

Factors that relate to the child’s home or child-care
environment probably explain the finding that the cash
transfer component of the programme was positively
associated with improved growth, improved scores on
measures of child cognition and language, and behaviour
at age 8-10 years.” Alternatively, having increased
financial resources might allow parents to provide an
improved environment for their children (eg, housing,
electricity, gas stove, or telephone), or to purchase of
goods that could directly affect child growth and
development, such as animal-source foods.” Gertler
and colleagues™ have reported that Oportunidades
households invest the cash that they receive in large
working animals (eg, cows, sheep, donkeys, mules,
horses, and oxen), which might then become sources of
protein and fat. Increased cumulative cash transfers
could also be linked to improvements in child outcomes
indirectly via the psychological wellbeing of family
members, which could then affect subjective feelings of
financial strain and deprivation.”

Several reasons might explain why we did not identify
any significant long-term effects of the programme on
cognition and language. First, the tests that were used
might have had limitations—the Wechsler abbreviated
scale of intelligence is a short form of the Wechsler
intelligence scales test and might not have been sensitive
enough to detect differences. Second, 18 months of
exposure might not have been long enough to effect
much change, although the programme occurred early
in the children’s lives. Third, the iron in the
supplementation in the initial fortified food was not
readily bioavailable,® and the supplement might have
been shared between many family members. Finally, the
cash transferred to the families in the two groups could
have equalised the effects of the programme over
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Figure 4: Accumulated cash transfers received by household and child variables

Child outcomes for verbal and cognitive subscales, and behaviour problems (A); WASI=Wechsler abbreviated scale

of intelligence. SDQ=strengths and difficulties questionnaire.

time—ie, the amount of cash received by the households
in the early and late groups after 8-10 years were very
similar, and its benefits to both groups might have
outweighed the initial 18-month advantage of exposure to
programme benefits.

This study had several limitations. Loss to follow-up
over the 10-year study was fairly high, which is the main
limitation of our study. Baseline characteristics did not
differ between the study sample and the group that was
not able to be studied in 2007 Our tests of robustness
with IPCW techniques showed that all results were
sustained apart from the treatment by maternal education
interaction. A second limitation is that we had to impute
some household data, but results passed checks for
robustness for our imputation techniques.

Third, although the original design of the assessment
was randomised and allows for direct causal inferences
on programme effect,” at least 8 years have passed since
all families were incorporated into the programme, and
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many factors might affect outcomes. The design of the
assessment does not allow for causal inferences related to
individual components of the programme, and the effects
measured for both cash and non-cash components of the
study might be dependent on the integrated nature of the
Oportunidades programme. To address this issue, we
replicated our analyses with present socioeconomic status
and results were consistent, but we did not have data for
many other variables that could have allowed an improved
understanding of the programme effects.” Fourth, the
cumulative transfer amounts that the household actually
receives are affected in part by the household’s decision to
send their children to school. For example, if a household
sends their children to work instead of to school, the
family would have a reduced transfer sum but an
increased income from the child’s work, leading to a
biased estimate of the effect of the transfer on investment.
Finally, we have no information about the quality of
medical or preventive care received by children and thus
had to assume that this care is equal across all contexts.
An inability to decipher the causal pathways by which
CCTs have affected child outcomes is a key research gap.*
Our analysis takes advantage of the detailed information
available for the Oportunidades programme in Mexico
and the quality of cash transfer data to explore potential
mechanisms for the effects of CCTs, recognising the
limitations that this approach has for causal inferences.
Together, these results suggest that independent
beneficial effects of programme components exist in
Oportunidades other than money—especially for women
with no formal education—and that the money itself also
has significant effects, adding to existing evidence®™** for
interventions in early childhood.
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