
Reductions in the Energy Content of Meals
Served in the Chilean National Nursery School
Council Program Did Not Consistently Decrease
Obesity among Beneficiaries1–3

Camila Corvalán,4,7 Ricardo Uauy,8 Rafael Flores,4,5 David Kleinbaum,6 and Reynaldo Martorell4,5*

4Nutrition and Health Sciences Program, Graduate School, 5Hubert Department of Global Health, Rollins School of Public Health,

and 6Epidemiology Department, Rollins School of Public Health, Emory University, Atlanta, GA 30322; and 7School of Public

Health, Faculty of Medicine, University of Chile, 8380453 Santiago, Chile; and 8Institute of Nutrition and Food Technology,

University of Chile, 7830490 Santiago, Chile

Abstract

In 2001, the Chilean National Nursery Schools Council Program reduced by 10% the energy content (;418.7 kJ) of meals

served to children to reduce obesity. We assessed the impact of this measure on obesity and stunting among beneficiaries

2–5 y old. The energy reduction was staggered over 3 y, allowing for a quasi-experimental design involving early (2001),

mid (2002), and late (2003) intervention groups. Routine anthropometric measurements (;64,000/y) taken from 1996–

2005 were obtained from registries; obesity (BMI-for-age Z-score $2 SD) and stunting (height-for-age Z-score #2 SD)

were defined using the 2006 growth standards. Segmented regression analyses were conducted by intervention group to

contrast pre- and postintervention trends. Overall, obesity was high (15.9%), with levels consistently higher in fall and

winter as reported in other studies. Preintervention obesity trends increased in the early group (P ¼ 0.001) but decreased

in the late intervention group (P ¼ 0.02). The impact of the energy reduction on obesity was inconsistent, with reductions

in the early group (P , 0.01) but with no change in mid and late intervention groups (P . 0.05). Stunting prevalence was

almost as low as in the growth standard (3.2 vs. 2.3%) and decreased preintervention in all groups (P , 0.05). Stunting

prevalence increased postintervention (P , 0.05) in all but the late intervention group, where there was no change.

Despite a robust design and the ability to detect small seasonal changes in obesity, our analyses showed that the 10%

energy reduction did not consistently decrease obesity. The intervention may have slowed improvements in linear growth,

but concern is tempered by the near absence of growth failure. J. Nutr. 138: 2237–2243, 2008.

Introduction

Childhood obesity has become a major public health threat
worldwide. Obesity rates have increased relentlessly in indus-
trialized and developing countries alike in recent decades (1–3).
Childhood obesity is directly associated with medical and
psychosocial problems, earlier onset of obesity-related chronic
diseases (i.e. type 2 diabetes, hypertension, etc.), and higher
probability of developing obesity and comorbidities in adult life
(4–7). The social and economic cost of obesity and its related
problems are staggering (8). Unfortunately, effective interven-
tions to prevent or treat obesity remain elusive and we can show

only modest short-term impact in small-scale interventions
conducted at an individual level and under controlled conditions
(9–13). Although several potentially useful community-based
interventions have been implemented, these are seldom evalu-
ated (14,15). Thus, there is limited evidence to support sustain-
able, effective actions that could inform the policies to address
the obesity epidemic (14,16).

Chile has completed the last stages of the ‘‘nutrition transi-
tion;’’ in the past 20 y, undernutrition and infectious diseases
have been rapidly replaced by obesity and nutrition-related
chronic diseases, even among the poorest sectors of the commu-
nity (17,18). Decreasing obesity prevalence among school-age
children from 16 to 12% is one of the key health objectives of the
Ministry of Health for the decade (19). The National Nursery
Schools Council Program (JUNJI)9 provides childcare and
supplementary feeding to low-income preschool children (20)
and thus can play a major role in achieving the stated national
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goal. In 2001, alarmed by the high rates of obesity reported
among beneficiaries, the authorities decided to reduce the energy
contribution provided by the program meals by 10% or ;418.7 kJ
(100 kcal). Because contracts to food providers are staggered over
3 y, this change was implemented during 3 y, involving one-third
of all beneficiaries every year from 2001 to 2003. We took
advantage of this staggered introduction of the intervention and
of the anthropometric information registered by JUNJI before
and after the energy reduction (1996–2005) to conduct a quasi-
experimental evaluation to assess whether the energy reduction
of 10% was effective in curbing the rising trends in obesity.

Methods

Setting. JUNJI is a government agency that provides free daycare and
meals to children between 3 mo and 5y of age. The program is targeted

to low-income children, to children of households with a single parent,

and to children whose mothers work outside of the home. Participation
is voluntary; in 2005, .125,000 children were enrolled in the program.

Almost 65% of the beneficiaries participate in the Classical Nursery

School program and attend nursery schools 11 mo/y, 5 d/wk, all day

(0830–1630), and receive breakfast, lunch, and an afternoon snack while
there. For these analyses, we considered all children 2–5 y of age that

attended the ‘‘Classic Nursery School’’ program between 1996 and 2005,

because the energy reduction was implemented in this age group. The

study was approved by the Executive Director of JUNJI and the
Institutional Review Boards of Emory University and the Institute of

Nutrition and Food Technology of the University of Chile.

Nature of the intervention. Until 2001, the meals offered by the
program provided 3768.1 kJ/d (900 kcal/d) for children aged 2–3 y and

4186.8 kJ/d (1000 kcal/d) for children aged 3–5 y, meeting 80% of the

daily energy requirements (21,22). An additional 418.7 kJ/d (100 kcal/d)
were provided to the few children with nutritional deficit (,0.5% with

weight-for-height , 22 SD). In 2001, JUNJI reduced the energy

contribution to 3349.4 kJ/d (800 kcal/d) for children ages 2–3 y (;11%

reduction) and to 3768.1 kJ/d (900 kcal/d) for ages 3–5 y (;10%
reduction), amounts estimated to meet 72% of daily energy requirements

(21). This was achieved by decreasing discretionary energy from

nonessential fats (i.e. from 30 to 25%) and increasing nutrient-dense

foods (i.e. fruits and vegetables). Daily protein levels were maintained at
12% of total energy, calcium at 600 mg, iron at 8 mg, and other essential

nutrients levels were maintained at previous levels (21,22).

Evaluation design. The food services provided by JUNJI are contracted

to the private sector. For this purpose, the country is subdivided into 3

regions. Every year, one of these regions is awarded to a different

contractor for a 3-y period through an open competitive bidding process

(23). Because contracts are legally binding, changes in meal specifica-

tions are possible only at the beginning of new contracts. As a result, the
energy reduction was implemented in one-third of the nursery schools in

March of each year, from 2001 to 2003, resulting in early (2001), mid (2002),

and late (2003) intervention groups. We used this staggered implementation

of the intervention across time and regions and the availability of well-
standardized anthropometric measurements and sociodemographic informa-

tion of the beneficiaries pre- and postintervention (from March 1996 to

November 2005) to conducta quasi-experimental evaluation,withamultiple

baseline design, to assess the impact of a 418.7-kJ/d (100 kcal/d) energy
reduction on childhood obesity (24). A multiple baseline design is one of the

strongest quasi-experimental designs to infer causality (25).

Data source and variables. We obtained the children’s weight and

height measurements, age, sex, and date of entry to the program from

JUNJI’s registries. Weight and height measurements are systematically

collected at the JUNJI’s nursery school every 3 mo [i.e. March (late
summer), May (fall), August (winter), and November (spring)]; ;80%

of all children are measured on these occasions. Weight is measured with

a beam scale with children wearing light clothing and no shoes. Standing

height is measured in children $ 2 y with a stadiometer. Measurement
techniques and calibration of the instruments are periodically evaluated

by program dietitians and, when necessary, workers are restandardized.

We reviewed several aspects (i.e. digit preferences, variability, compar-
ison of measurements obtained by dietitian and staff) that confirm

adequacy of measurements. Intraclass correlation coefficients between

the measurements of JUNJI’s staff and those of the trained dietitian were

all $0.82 [for weight-for-age Z-score, height-for-age Z-score (HAZ),
and BMI-for-age Z-score (BAZ)]. Less than 0.5% of the measurements

were excluded from the analyses after being flagged as outliers (weight-

for-age Z-score , 26 or . 5; HAZ , 26 or . 6; BAZ , 25 or . 5)

(26). We used weight and height measurements to calculate BMI [weight
(kg)/height2 (m)] and to estimate Z-scores according to the WHO growth

standard (26). The main outcome of the study was obesity prevalence

(BAZ $ 2 SD). Additional analyses were conducted using stunting

prevalence (HAZ # 22 SD) as an outcome to assess the potential
detrimental impact of the energy reduction on children’s linear growth.

Individual socioeconomic information was not available, but we used as

a covariate the last recorded nursery school’s county poverty level
obtained from the National Survey of Socioeconomic Characterization

(27). Poverty was expressed as a dichotomous variable with counties in

the lower quartile of the distribution considered as being poor.

Statistical analyses. We present descriptive data as proportions, 95%

CI in the entire study sample, and stratified by sex, age, and intervention

group. We conducted separate segmented regression analyses (also

known as spline models and piecewise regression) for each of the 3
intervention groups to contrast obesity trends pre- and postintervention

TABLE 1 Characteristics of the JUNJI from 1996 to 2005 by intervention group1

Early intervention (2001) Mid intervention (2002) Late intervention (2003) Total program

Nursery schools 183 186 169 538

Poor counties 47 (25.7) 45 (25.8) 40 (23.7) 135 (25.1)

Non-poor counties 136 (74.3) 138 (74.2) 129 (76.3) 403 (74.9)

Children 22,646 24,291 20,904 67,841

Gender

Girls 10,955 (48.4) 11,859 (48.8) 10,182 (48.7) 32,996 (48.5)

Boys 11,691 (51.6) 12,432 (51.2) 10,722 (51.3) 34,845 (51.5)

Age

2.0–2 99 y 7359 (32.5) 7469 (30.7) 6403 (30.6) 21,231 (31.3)

3.0–3.99 y 8490 (37.5) 9173 (37.8) 7982 (38.2) 25,645 (37.8)

4.0–4.99 y 6797 (30.0) 7649 (31.5) 6519 (31.2) 20,965 (30.9)

Measurements per child 3.2 3.2 3.2 3.2

1 Values are mean n for the 1996–2005 period and mean n (%). The energy reduction was implemented in 2001 (early intervention group),

2002 (mid intervention group), and 2003 (late intervention group).
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(28,29). There were 40 possible measurement times from March 1996

to November 2005, but there were only 3 measurements per child on

average. Thus, given the unbalanced nature of our data, we used the
nursery school as the unit of analyses and ran logistic regression models

considering obesity and stunting as event/trial outcomes (i.e. obese

children/total children per nursery school), with the sex and age

proportion per nursery school (i.e. percent of girls per nursery school)
as covariates. The models were as follows:

Logit PðOutcome ¼ 1jn ¼ total childrenÞ ¼ a 1 b1Timeij1

b2Timeij post 1 b3S1 1 b4S2 1 b5S3 1 b6Sex 1 b7Age 1 b8Poverty;

where a was a constant term (i.e. baseline level of the outcome); Timeij

was a continuous variable that indicated month of measurement (i.e.

March 1996 ¼ 3; May 1996 ¼ 5, etc.); Timeij post was a continuous

variable that indicated the number of months after the intervention (i.e. it
is coded 0 before the intervention); S1, S2, and S3 were dummy variables

for season, included to account for the higher obesity prevalence observed

in winter; sex and age were the girls and 2 y olds nursery school’s

proportions at each time of measurement, respectively; poverty was a
dichotomous variable indicating whether the nursery school was located

in a poor county. The slope of Timeij estimates the mean change in

obesity prevalence per month before the intervention and the slope of

Timeij post, the change in obesity prevalence trend after the intervention.
Pre- and postintervention trends were assumed to be linear after visual

inspection. Age, sex, and poverty were included in the models to account

for potential variation among nursery schools and over time; however,
changes in the proportion of girls and poverty level were minimal

throughout the study period. We did not include a term to represent an

abrupt change in obesity prevalence level following implementation of

the energy reduction, because we did not expect an abrupt drop in
obesity prevalence but rather a gradual decline. We tested for interac-

tions by age, sex, and poverty level. Changes in trend and interactions

were considered significant if P , 0.05. We used generalized estimating

equations with an autoregressive variance structure to account for
potential autocorrelation within the measurements. To assess serial

autocorrelation, we estimated the Durbin-Watson statistic using a SAS

macro (30). The values of this statistic range from 0 to 4, with values
substantially ,2 indicating the presence of autocorrelation (31).

Analyses were repeated using: overweight (BAZ $ 1 SD) (26) as

an outcome; BAZ and HAZ as linear outcomes; excluding all nursery

schools that opened after the intervention was implemented; and in-

cluding only the measurements of children with .6 mo in the program

(i.e. higher exposure to the intervention). All analyses were conducted

using SAS software version 9.1 (SAS Institute).

Results

From 1996 to 2005, the number of nursery schools increased
from 457 to 633 (40%) and beneficiaries from 62,000/y to
75,000/y, with a similar sex distribution over time but with a
greater proportion of children 2–3 y of age in recent years. More
than 65% of the anthropometric measurements were from
children with .6 mo of participation in the program and this
remained largely unchanged over time. The early, mid, and late
intervention groups did not differ significantly in terms of:
number and poverty level of the nursery schools; number, sex,

FIGURE 1 Obesity trends in the JUNJI from 1996 to 2000 in all

children (A; n ¼ 67,841) and by sex (B). Data are mean prevalence and

95% CI. BAZ were based on WHO 2006 growth standards (26). In A,

adjusted by age and sex distribution and poverty level and in B, by age

distribution and poverty level n¼ 67841 children.

FIGURE 2 Obesity trends (26) and separate segmented regression

plots for the early (A), mid (B), and late (C) intervention groups in the

JUNJI, 1996–2005. The energy reduction was implemented in the

year 2001 (early intervention group; n ¼ 22,646 children), 2002 (mid

intervention group; n ¼ 24,291 children), and 2003 (late intervention

group; n ¼ 20,904 children). In each figure, the dotted line represents

the trends adjusted by season, age and sex distribution, and poverty

level and the dashed line represents the probability of the logit of the

segmented regression analyses, adjusted by age and sex distribution,

and poverty level.
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and age distribution of the children; and mean number of
measurements per child (Table 1).

Overall, obesity prevalence was high [15.9% (15.4, 16.9)],
particularly among boys [16.2% (15.6, 16.8)] and in 3-y-old
children [16.3% (15.8, 16.8)] (Fig. 1). Obesity prevalence was
consistently higher during fall and winter [May ¼ 16.4% (15.9,
16.9); August ¼ 17.0% (16.5, 17.5)] than in spring and summer
[November ¼ 14.9% (14.5, 15.3); March ¼ 15.1% (14.6, 15.4)
(P for differences between fall and winter vs. spring and summer ,

0.05, all years)] (Fig. 1).
Preintervention obesity levels increased only in the early

intervention group (P ¼ 0.001), whereas they decreased in the
late intervention group (P ¼ 0.02) (Fig. 2; Table 2). In the early
intervention group, obesity decreased after the intervention (P ,

0.001), whereas the mid and late intervention groups did not
change (both P . 0.05) (Fig. 2; Table 2). These group differences
did not vary by age, sex, or poverty level (P . 0.10). Overall,
mean obesity prevalence from 1996 to 2005 did not differ
among the early [15.6% (14.8, 16.4)], mid [15.5% (14.8, 16.3)],
and late [16.5% (15.8, 17.3)] intervention groups. Similar results
were obtained using BAZ as a continuous dependent variable.
Overall, mean BAZ did not change appreciably throughout the
study period (; 11.0) (Table 2).

Stunting prevalence did not have a consistent seasonal pattern,
but prevalence tended to be lowest in November [March¼ 3.4%
(3.2, 3.6); May ¼ 3.2% (3.0, 3.4); August ¼ 3.3% (3.1, 3.5);
November ¼ 3.0% (2.8, 3.2)]. The prevalence of stunting
decreased in all groups before the intervention (P , 0.001) and
flattened or slightly increased after the intervention, except in the
late intervention group (P¼ 0.15) (Fig. 3; Table 2). Overall, mean
stunting prevalence from 1996 to 2005 was greater in the late
intervention group [3.7% (3.4, 4.0)] than in the mid group [3.0%
(2.7, 3.3)] (P , 0.05) but similar to that of the early [3.2% (2.9,
3.5)] intervention groups (P . 0.05). When using HAZ as a
continuous outcome, there was an upward trend in all groups
preintervention (P , 0.05) that slowed postintervention (P ,

0.05, except for the late intervention group) (Table 2).

Sensitivity analyses. We also conducted analyses that ex-
cluded all nursery schools that opened after the intervention was

implemented or that included only the measurements of chil-
dren with .6 mo in the program (i.e. higher exposure to the
intervention). Both analyses provided results that were similar to
those of the entire sample (Supplemental Table 1). Given the
seasonality observed in the obesity prevalence, we repeated all
the analyses using only 1 measurement per year (i.e. for each of
the 4 measurement occasions). None of the season-specific
analyses indicated that the staggered intervention affected
obesity (Supplemental Fig. 1). Results were also similar when
using overweight (BAZ $ 1 SD) (26) as an outcome.

Discussion

To our knowledge, this is the first study conducted in a developing
country that evaluates the nutritional impact of adapting a large-
scale program in response to the obesity epidemic. Using a quasi-
experimental design, we found that the 418.7-kJ (100 kcal)
reduction implemented by the program was not consistently
effective in decreasing obesity.

The quality of routinely collected anthropometric measure-
ments is always a concern and a potential limitation for the
internal validity of the findings from studies such as ours. We
were fortunate to have data on quality monitoring by the JUNJI
program itself that suggested satisfactory quality. Also reassur-
ing was that we observed consistently higher obesity prevalence
in winter, probably due to reduced physical activity, as reported
in other studies conducted in different age groups (32–34). In
our sample, the difference between summer and winter mea-
surements was 0.1 BAZ and 2.0% obesity points, confirming
that we had sufficient power to detect intervention effects as
small as these. Seasonal variations in weight could also be due to
heavier clothing worn during weighing. However, weight, BAZ,
and obesity were consistently higher in winter even after
subtracting 0.5 kg from each child’s weight; also, unadjusted
seasonal differences were similar in magnitude to those described
in studies that assessed weight with minimal clothing across
seasons (34,35). Overall, obesity prevalence among JUNJI
children was high, particularly among boys and children 3 y
old. We did not observe a consistent seasonal pattern for height,

TABLE 2 Segmented regression models for obesity, BAZ, stunting, and HAZ trends pre- and post-intervention for the early, mid,
and late interventions groups, JUNJI, 1996–20051

Obesity2 P-value BAZ2 P-value Stunting2 P-value HAZ2 P-value

Preintervention3

Level (intercept) Early intervention 13.46 1.08 4.38 20.20

Mid intervention 14.52 0.95 3.90 20.26

Late intervention 14.42 0.87 4.57 20.29

Trend4 Early intervention 0.003 6 0.001 0.001 0.002 6 0.001 0.007 20.005 6 0.001 0.002 0.002 6 0.001 0.0001

Mid intervention 0.002 6 0.001 0.16 20.001 6 0.001 0.42 20.005 6 0.002 ,0.0001 0.002 6 0.001 0.001

Late intervention 20.002 6 0.001 0.02 20.001 6 0.001 0.02 20.003 6 0.001 0.001 0.002 6 0.001 0.0001

Postintervention

Change in trend5 Early intervention 20.005 6 0.001 0.001 20.003 6 0.001 0.003 0.006 6 0.003 0.01 20.002 6 0.001 0.01

Mid intervention 20.000 6 0.001 0.52 20.000 6 0.001 0.77 0.009 6 0.002 0.001 20.002 6 0.001 0.05

Late intervention 0.003 6 0.002 0.22 20.002 6 0.001 0.15 0.003 6 0.003 0.15 20.002 6 0.002 0.30

1 Values are b 6 SE. The energy reduction was implemented in 2001 (early intervention group; n ¼ 22,646 children), 2002 (mid intervention group; n ¼ 24,291 children), and 2003

(late intervention group; n ¼ 20,904 children).
2 Obesity (BAZ $ 2 SD), stunting (HAZ # -2 SD), BAZ, and HAZ based on WHO 2006 growth standards (26). Adjusted by season, age and sex distribution, and poverty level.
3 Preintervention starting level indicates the prevalence or mean of the outcome in March 1996, the first month of the time series.
4 Preintervention trend indicates the change in prevalence or mean of the outcome per month up to the beginning of the intervention.
5 Postintervention change in trend indicates the change with respect to the preintervention trend in prevalence or mean of the outcome per month after the start of the

intervention. The postintervention trend per se can be estimated by adding the preintervention trend to the postintervention change in trend
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except for higher HAZ and lower stunting rates during the
spring measurement (i.e. November). Height increases during
spring and after weight gain have been described in prepubertal
children in populations with presumed adequate nutrition
(36,37). Overall, the mean height of JUNJI children was within
the range found in the populations included in the WHO
Multicentre Growth Reference Study and prevalence of stunting
was almost the expected (i.e. 3.2 vs. 2.3% of the reference
population) (26,38).

We observed reduced obesity in the early group but not in mid
and late intervention groups. This raises some concerns regarding
the actual implementation of the intervention. We examined
several lines of available evidence provided by the JUNJI program
to confirm that the intervention indeed took place. First, different
providers were in charge of the food distribution, making

systematic noncompliance unlikely. Secondly, the energy reduc-
tion of meals was cost neutral to contractors; increases in fruits
and vegetables were offset by cost reductions associated with less
fat. Finally, the energy reduction was documented through
periodic evaluations of the nutrient content of rations that was
conducted by the program as part of the monitoring of compli-
ance by contractors. In 2006, we conducted a pilot study in
Santiago (the capital city) that included an estimate of intakes
through food weight measurements. This study confirmed that
JUNJI children were receiving 3349.4 kJ/d (800 kcal/d) at 2–3 y of
age and 3768.1 kJ/d (900 kcal/d) at 3–5 y of age. An alternative
explanation for the differential impact of the intervention across
groups may be related to the existence of unmeasured differences
among the 3 groups. However, the fact that we assessed the
impact of the intervention using an interrupted time series design
(i.e. eachof the seriesacts as itsowncontrol) makes this explanation
unlikely. Finally, it is also possible that factors external to the
program may have been responsible for the leveling off of obesity in
2001 in the early intervention group. National data provided by the
Chilean Ministry of Health also show stabilization of childhood
obesity levels around 2001; possible causes include increased
public recognition of the epidemic of obesity (because of
educational efforts through the health care system and mass
media campaigns) and the economic recession that ensued at the
time (18,39,40). Overall, these results highlight the advantages of
using a multiple baseline design for assessing the effectiveness of
interventions (25,41). If the energy reduction had been imple-
mented only in the early intervention group in 2001, we would
have erroneously concluded that the intervention was an effective
approach for reducing obesity. The systematic incorporation of
monitoring and evaluation components to the implementation of
public health policies will be critical for defining sustainable
effective actions to address the obesity epidemic.

Unfortunately, we did not have dietary intake measurements
at home and at school; therefore, we cannot be fully sure that the
energy intake of the JUNJI children actually decreased after the
intervention. It is possible that before implementing the energy
reduction, children were not consuming all the food offered by
the program and that afterwards, they ate the entire ration or left
less than before on the plate; under this scenario, no changes
in overall food intake at the school would have occurred. It is
also possible that the energy reduction was compensated for by
increased food intake at home. Even under controlled situations,
only a few of the obesity prevention studies targeted at school
environments demonstrate impact while the majority show no
effect (10–13). Because children spend only a portion of their
waking hours at the schools, interventions targeted solely at
schools do not fully address a large number of contributors
to the obesity epidemic (42). There is evidence that JUNJI
beneficiaries spend .3 h/d viewing TV at home, receive 2–3
additional meals at home during the school week, and exceed
energy requirements during weekends (43–45). Another factor
that may have contributed to the lack of impact of the JUNJI
intervention is that it did not consider improving physical activ-
ity levels along with the energy reduction of meals (46).

Our results also suggest that the energy reduction may have
unintentionally slowed the improvement of linear growth among
the JUNJI beneficiaries. However, flattening of the upward trend
in height would be expected soon after 2001 as the population
was approaching its full biological potential for linear growth
(i.e. they had almost the expected stunting prevalence). However,
the reversal of the upward trend in 2 of the intervention groups,
although quite small, was not anticipated and may be an un-
intended negative consequence of the intervention.

FIGURE 3 Stunting trends (26) and separate segmented regression

plots for the early (A), mid (B), and late (C) intervention groups, JUNJI,

1996–2005. The energy reduction was implemented in the year 2001

(early intervention group; n ¼ 22,646 children), 2002 (mid intervention

group; n¼ 24,291 children), and 2003 (late intervention group; n¼ 20,904

children). In each figure, the dotted line represents the trends adjusted by

season, age and sex distribution, and poverty level and the dashed line

represents the probability of the logit of the segmented regression

analyses, adjusted by age and sex distribution, and poverty level.
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As developing countries move into advanced stages of the
nutrition transition, obesity and obesity-related chronic diseases
become more prevalent, particularly among low-income people
(47–49). It has been proposed that in this new scenario, nutrition
assistance programs that have been historically oriented to de-
crease undernutrition and micronutrient deficiencies have to
refocus on improving food quality (rather than food quantity) as
well as increasing physical activity patterns (50,51). Nutrition
assistance programs targeted to preschoolers can play a partic-
ularly important role in preventing obesity, because accelerated
gain in weight relative to height after 2 y of age is associated with
increased risk of later obesity (52–55); also, physical activity and
feeding behaviors are acquired at this age and track thereafter
(56–59). Nonetheless, our results suggest that interventions
implemented to prevent childhood obesity will have to assess
both desired and unintended consequences with equal rigor to
provide policy makers with the necessary information for bal-
ancing risks and benefits from the proposed measures. Thus,
continued monitoring of both linear and BMI growth is critical,
particularly in countries that face an emerging obesity epidemic
while still dealing with high rates of stunting.

Obesity is a complex and multi-factorial disease whose pre-
vention will necessarily require population-wide, public health
measures. Actions taken, however, have to be evaluated and the
results used to improve programs and policies. Our study
showed that JUNJI’s efforts to improve quality and to reduce the
energy contribution of meals were ineffective and should be
considered only as a starting point in building a more compre-
hensive strategy that considers enhanced physical activity at
school and other aspects of the environment, both while at
JUNJI and at home.
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