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Key Finding

n Scaling-up coverage of evidence-based nutrition
interventions recommended by the international
community would only lead to a small improvement
in child stunting in Guatemala and are unlikely to
meet the ambitious national goals set for 2024 or the
2030 SDGs.

n Our results support an increased focus on strategies
that address the social determinants that contribute
to stunting rather than a narrow focus on nutrition-
specific interventions.

Key Implications

n Large improvements in child stunting in some high-
burden countries like Guatemala are unlikely to be
achieved solely based on increases in nutrition
intervention coverage.

n Multisectoral nutritional and social policies are
needed to address the structural drivers of stunting.

Resumen en español al final del artículo.

ABSTRACT
Background: Child stunting is a critical global health issue.
Guatemala has one of the world’s highest levels of stunting de-
spite the sustained commitment to international nutrition policy
best practices endorsed by the Scaling Up Nutrition (SUN) move-
ment. Our objective was to use Guatemala as a case study to
project the impact of a recently published national nutrition poli-
cy, the Great Crusade, that is consistent with SUN principles.
Methods: We used the Lives Saved Tool (LiST) to project the im-
pact of scaling-up of nutrition interventions proposed in the Great
Crusade and recommended by SUN. Our outcomes were
changes in stunting prevalence, number of stunting cases averted,
and number of cases averted by intervention in children under
5 years of age from 2020 to 2030. We considered 4 scenarios:
(1) intervention coverage continues based on historical trends,
(2) coverage targets in the Great Crusade are achieved, (3) cov-
erage targets in the Great Crusade are achieved with reduced
fertility risk, and (4) coverage reaches an aspirational level.
Results: All scenarios led to modest reductions in stunting preva-
lence. In 2024, stunting prevalence was estimated to change by
�0.1% (95% confidence interval [CI]= 0.0%,�0.2%) if historical
trends continue, �1.1% (95% CI=�0.8%,�1.5%) in the Great
Crusade scenario, and �2.2% (95% CI=�1.6%,�3.0%) in the aspi-
rational scenario. In 2030, we projected a stunting prevalence of
�0.4% (95% CI=�0.2%,�0.8%) and �3.7% (95% CI=�2.8%,
�5.1%) in the historical trends and aspirational scenario, respectively.
Complementary feeding, sanitation, and breastfeeding were the
highest-impact interventions across models.
Conclusions: Targeted reductions in child stunting prevalence in
Guatemala are unlikely to be achieved solely based on increases
in intervention coverage. Our results show the limitations of cur-
rent paradigms recommended by the international nutrition com-
munity. Policies and strategies are needed to address the broader
structural drivers of stunting.

BACKGROUND

More than 149 million children under 5 years of age
worldwide have inadequate linear growth, which

is also referred to as child stunting.1 Stunting is a crucial
global child health issue given its negative impacts on
health and well-being throughout the lifespan. In
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the short term, stunted children are more likely to
experience morbidity, mortality, and develop-
mental delays.2 In the long term, adults who
were stunted as children are at risk for lower cog-
nitive performance, educational achievement,
and economic productivity.3–5 Stunting also may
contribute to the development of adult cardiome-
tabolic conditions such as diabetes, obesity, and
hypertension.6,7 Sustainable Development Goal
(SDG) target 2.2 aims to reduce the number of
stunted children by 40% by 2025 and to eliminate
all forms of malnutrition by 2030.

In response to the increasing recognition of
malnutrition as a problem of global importance,
the Scaling Up Nutrition (SUN) movement was
founded in September 2010.8 The SUN movement
works to end all forms of malnutrition by facilitat-
ing coordination between local, regional, and inter-
national stakeholders.8 More than 60 countries
have joined the SUNmovement by establishing na-
tional organizations of nutrition stakeholders that
are supported by a high-level individual in the gov-
ernment.9 Increasing the coverage of evidence-based
nutrition interventions is a central focus of the SUN
agenda for improving nutrition in member countries.
These interventions are targeted during the “first
1,000days.”This periodof time refers to the critical pe-
riod of growth and development that occurs between
conception and a child’s second birthday.

The current study examines child nutrition
policy in Guatemala, a Central American country
of 16.9million people. In 2005, Guatemala ratified
the National Food and Nutrition Security System
(SINASAN in Spanish), establishing a legal frame-
work andpolitical commitment to address stunting.10

In 2010, Guatemala joined the SUN movement,
affirming many of its previous commitments while
incorporating SUN principles into its subsequent na-
tional nutrition plans.11–13 In 2015, the SUN move-
ment singled out Guatemala as a model case of a
country that had made significant progress on
addressing nutrition.14 In 2017, Guatemala was
ranked number 1 of 45 countries in its political
commitment to nutrition in the Hunger and
Nutrition Commitment Index.15 However, despite
more than a decade of political commitment to
nutrition, Guatemala still has one of the world’s
highest levels of stunting.2,16 Overall, 47% of
Guatemalan children under the age of 5 years are
stunted.17 Within Guatemala, there are marked
disparities in stunting according to wealth status,
educational level, and ethnicity that have not sub-
stantially improved in the last 2 decades.16,18

Nearly 70% of poor indigenous children in
Guatemala are stunted.19

In February 2020, the new Guatemalan gov-
ernment led by President Alejandro Giammattei
released the most recent national nutrition policy,
the Gran Cruzada Nacional por la Nutrición (“Great
National Crusade for Nutrition,” henceforth “Great
Crusade”).13 Like previous national nutrition poli-
cies that were influenced by the SUN framework,
the Great Crusade focuses on evidence-based inter-
ventions delivered during the 1,000-daywindow.11,12

Interventions in the Great Crusade include both
nutrition-specific and nutrition-sensitive interven-
tions. Nutrition-specific interventions address the
immediate determinants of stunting through
micronutrient supplementation, breastfeeding
promotion, complementary feeding, and other
strategies.20 Nutrition-sensitive interventions ad-
dress the structural underpinnings of chronic
malnutrition by targeting poverty, education,
women’s empowerment, environmental protec-
tion, social safety nets, and other targets.21 One
of the Great Crusade’s principal goals is to reduce
the prevalence of child stunting by 7% by 2024.13

However, it is uncertain if the Great Crusade
can reach this ambitious goal. Previous national
policies have notmet stunting prevalence targets.22

Nutrition-specific interventions form the backbone
of the Great Crusade’s recommendations, but these
interventions tend to have small effect sizes on
stunting in clinical trials.23 Nutrition-sensitive
interventions put forth by the Great Crusade,while
promising, have limited evidence of benefit on
child growth.21 Finally, implementation of nutri-
tion interventions in Guatemala historically has
been inconsistent, which may limit the impact of
national policies.24

The objective of our study was to project the
impact of the 2020 Guatemalan national nutrition
policy, the Great Crusade. We used a popular ma-
ternal and child health modeling program, the
Lives Saved Tool (LiST), to carry out our projec-
tions. Realistic projections can show the potential
impact and uncertainties of nutrition policy in
Guatemala and assist in the policy’s implementa-
tion. Finally, as a case study in the real-time appli-
cation of a policy modeling tool, this study may
assist policymakers in other low- and middle-
income countries who wish to project the impact
and uncertainty of maternal and child health poli-
cies in their own countries.

METHODS
This modeling study used observational data and
LiST to project the policy impact of the Great
Crusade. LiST is a publicly available maternal and
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child health modeling tool within the Spectrum
software package version 5.761 (Avenir Health).
Previous publications have detailed LiST’s meth-
odology.25–28 LiST is a linear and deterministic
model that uses publicly available data to project
maternal and child outcomes including stunt-
ing.29,30 Although not a probabilistic model, LiST
contains an uncertainty analysis. LiST can assess
uncertainty by randomly sampling distributions
around the model’s inputs.31 We used LiST’s un-
certainty analysis tool by running 250 iterations
with plausibility bounds set to 95%. Our projec-
tions are included in a Supplement. LiST was de-
veloped in 2003 and is maintained by the Johns
Hopkins Bloomberg School of Public Health
with funding from the Bill and Melinda Gates
Foundation.25 Since its development, LiST has
been used in more than 110 peer-reviewed re-
search publications.32 Many LiST publications
have been seminal contributions in the field of
global maternal and child health such as Disease
Control Priorities 3rd Edition33 and the 2008
and the 2013 Lancet Maternal and Child Under-
nutrition Series papers.23

Data Sources
Data inputs necessary to project stunting in LiST
cover 4 broad categories: (1) demographics,
(2) baseline child and maternal health charac-
teristics, (3) intervention coverage levels, and
(4) intervention effectiveness.

National-level default input data formost coun-
tries including Guatemala are available for down-
load through Spectrum. The default data sources
include demographic surveys, academic research,
and estimates produced by international bodies
such as the World Health Organization (WHO),
United Nations Children’s Fund (UNICEF), United
Nations Population Fund (UNFPA),World Bank, and
UnitedNations.Default data are updated either annu-
ally or as often as national surveys are released.34

We carefully reviewed each default input for
Guatemala, and, using our knowledge of local data
sources, updated inputs with more recent or appro-
priate values. With one exception, data on interven-
tion effectiveness were not changed from the default
values estimated from systematic reviews, meta-
analyses, Delphi methods, and randomized control
trials.34 InMay2020, after consultingwith amember
of the LiST team at the Johns Hopkins Bloomberg
School of Public Health, we were informed of new
intervention effectiveness estimates for water,
sanitation, and hygiene (WASH) interventions.
We then manually updated these estimates in the

model. A complete list of data sources and input
parameters used in this study can be found in the
Supplement.

Outcomes
Wedefined policy impact through our primary out-
comes of changes in stunting prevalence, number
of stunting cases averted, and number of stunting
cases averted by intervention. Stunting is defined
in LiST as children with a height-for-age that is
2 standard deviations or more below the median
of theWHO Child Growth Standards.35

Intervention Variables
We first reviewed the interventions that impact
child stunting in LiST and cross-referenced them
with the interventions recommended in the Great
Crusade. Of the 15 stunting-related interventions
included in LiST, 14 were proposed in the Great
Crusade. We subsequently excluded 2 interven-
tions described in the Great Crusade that are not
epidemiologically significant in Guatemala and
2 additional interventions for which data were not
available. Our final model included 10 interven-
tions (Table and Supplement). Of note, the Great
Crusade includes interventions, such as education
and conditional-cash transfer programs, that are
not included in LiST because there is no high-level
evidence that they are effective.

Scenarios
We modeled 4 scenarios of intervention coverage
change from 2020 to 2030. We chose this period be-
cause it encompasses both theGreatCrusade’s targets
in 2024 as well as the SDG targets in 2030. Each sce-
nario startedwith the same inputs for thebaselineyear
of 2020 and continued over time based upon the be-
low assumptions. Baseline, 2024, and 2030 coverage
levels can be found in the Supplement.

Scenario 1: Historical Trends
Our baseline scenario estimated future coverage
levels based on past historical trends. As described
below and similar to prior LiST analyses,36 we esti-
mated future trends in intervention coverage based
on regression models of historical survey data. The
key assumption of this scenario is that past inter-
vention coverage trends predict future coverage.

Scenario 2: Great Crusade
Intervention coverage levels were set to the goals
detailed in the Great Crusade.13 From 2024 to
2030, coverage levels remained static.

Four different
scenarios of
intervention
coverage change
from 2020 to
2030were
modeled to
determine the
potential impact of
intervention.

Projecting Stunting in Guatemala Using the Lives Saved Tool www.ghspjournal.org

Global Health: Science and Practice 2021 | Volume 9 | Number 4 754

http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-20-00585/-/DCSupplemental
http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-20-00585/-/DCSupplemental
http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-20-00585/-/DCSupplemental
http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-20-00585/-/DCSupplemental
http://www.ghspjournal.org


Scenario 3: Great CrusadeWith Decreased
Fertility Risk
Intervention coverage levels were set to the goals
detailed in the Great Crusade. Fertility risk was
lowered by eliminating pregnancies before 18 years
of age and birth intervals of less than 24months by
2030. This scenario assumed a hypothetical imple-
mentation of policies and interventions to elimi-
nate teen pregnancy and short interpregnancy
intervals. These measures have been associated
with improved child stunting in international and
national surveys but were not otherwise included
as an intervention in the models.37,38

Scenario 4: Aspirational Coverage
Intervention coverage levels were set to reach
90% by 2024. From 2024 to 2030, coverage levels
remained static.

Analyses
Data Preparation
Given that the majority of survey data available in
Guatemala were at least 3 years old, we updated
model input parameters for the baseline year of

2020. We estimated baseline levels by fitting a lo-
gistic regression curve fixed to pass through the
last available data point of population-averaged
survey data. Shifting the trendline in this manner
has been done in a prior LiST study and reflects
our greater confidence in more recent survey esti-
mates in Guatemala.36 Stata version 16.1was used
in these analyses.

Consistentwith previous LiST studies, increases
in intervention coverage over time were assumed
to increase linearly from the base year.39,40 In
instances in which coverage inputs exceeded 90%,
we fixed values at 90% for the remaining years to
reflect a reasonable upper bound for coverage. We
did not fix the upper bound of WASH interven-
tions, as we believe that these interventions will
follow ameaningful trend of improvement beyond
this level.

Consistent with previous LiST studies, increases
in intervention coverage over time were assumed to
increase linearly from the base year.39,40 In instances
where coverage inputs exceeded 90%, we fixed
values at 90% for the remaining years to reflect a
reasonable upper bound for coverage. We did not
fix the upper bound of WASH interventions, as we

TABLE. Stunting-Related Interventions Included in the Models

Interventions in the Lives Saved Tool That Affect
Stunting

Interventions Covered
in the Great Crusade

Interventions Included
in the Models

Reason Not Included
in Models

Baseline (2020)
Coverages, %

Calcium supplementation in pregnant women X Data not available

Multiple micronutrient supplementation in pregnancy X X 82.3

Breastfeeding (early initiation) X X 66.2

Complementary feeding education X X 62.6

Complementary feeding education and supplementary
feeding

X X 62.6

Vitamin A supplementation X X 26.0

Zinc supplementation X X 86.1

Basic sanitation X X 65.4

Point-of-use water filter or piped in water X X 89.2

Handwashing with soap X X 76.9

Rotavirus (2 doses) X X 88.4

Kangaroo mother care X Data not available

Balanced energy supplementation Not described in the
Great Crusade

Insecticide-treated nets and indoor residual spraying
for malaria control

X Not epidemiologically
significant

Intermittent preventive treatment of malaria in
pregnancy

X Not epidemiologically
significant
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believe that these interventions will follow a mean-
ingful trend of improvement beyond this level.

Ethics and Preregistration
This study uses de-identified data and did not re-
quire approval by the Institutional Review Board
of the University of Michigan (UM00177760). We
preregistered our analysis at the Open Science
Foundation on April 13, 2020.41

RESULTS
Changes in Stunting Prevalence
The projected impact of scaling up intervention
coverage for each scenario is depicted in Figure 1.
The shaded area represents 95% confidence inter-
vals (CIs), which for the Great Crusade (fertility)
model are omitted to simplify the figure given
overlapping uncertainty bands.

2020–2024 Outcomes
If intervention coverage levels increase at historical
levels stunting prevalence is projected to change in
2024 by �0.1% (95% CI=0.0%,�0.2%). The pro-
jected change in stunting prevalence in the Great
Crusade model by 2024 is a �1.1% (95% CI=
�0.8%,�1.5%) change. The projected change in
stunting prevalence in the Great Crusade with re-
duced fertility risk model is nearly identical at
�1.1% (95%CI=�0.8%,�1.6%). Our aspirational
model projects a �2.2% (95% CI=�1.6%,�3.0%)
change in stunting prevalence by 2024.

2020–2030 Outcomes
In the Great Crusademodel that assumes coverage
goals are attained in 2024 and then maintained
from 2024 to 2030, the model projected a change
in the prevalence of stunting of �1.8% (95% CI=
�1.4%,�2.6%). The historical trends and aspira-
tional scenarios projected a change in stunting from
2020 to 2030 of �0.4% (95% CI=�0.2%,�0.8%)
and�3.7% (95%CI=�2.8%,�5.1%), respectively.

Stunting Cases Averted in 2024 and 2030
Figure 2 shows the estimated number of stunted
cases that would be averted by scenario per year.
The shaded area represents 95% CIs, which for the
Great Crusade (fertility) model are omitted to sim-
plify the figure given overlapping uncertainty bands.

2020–2024 Outcomes
The estimated number of cumulative stunting
cases averted in the historical trends model from

2020 to 2024 is 4,463. The Great Crusade is pro-
jected to avert 42,754 total cases from 2020 to
2024, and implementation of the Great Crusade
along with decreasing fertility risk would avert
43,208 total cases over this period. The aspiration-
al model is estimated to avert 83,970 total cases of
stunting from 2020 to 2024.

2020–2030 Outcomes
From 2020 to 2030, if intervention coverage con-
tinues to rise based on historical trends, we have
estimated that 29,307 total cases of stunting will
be averted. The Great Crusade plan is projected to
avert 215,033 total cases during this time, and the
Great Crusade model along with decreasing fertil-
ity risk would avert 219,167 total cases. The aspi-
rational model is estimated to avert 437,958 total
cases of stunting from 2020 to 2030.

Stunting Cases Averted by Intervention
Figure 3 elaborates the contribution of each inter-
vention to the cumulative number of stunting
cases averted from 2020 to 2024 (panel A) and
from 2020 to 2030 (panel B). In the historical
trends model, changes in coverage of point-of-
use water filter or piped water primarily contrib-
ute to the number of stunting cases averted.
Differences in stunting cases averted between the
historical trends and the Great Crusademodels are
driven largely by differential coverage of comple-
mentary feeding and sanitation. Differences be-
tween the Great Crusade models and aspirational
model are largely driven by differential coverage
in complementary feeding and breastfeeding
promotion.

Figure 4 shows the cumulative contribution of
each intervention on stunting cases averted in the
aspirational model from 2020 to 2030. This model
projected that 56% (245,129 of 437,579) of
averted stunting cases would be attributable to in-
creasing coverage of complementary feeding.

We include the complete output data of our
models in the Supplement.

DISCUSSION
This study used LiST to project the impact of the
2020 Guatemalan national nutrition policy, the
Great Crusade. We found that increases in inter-
vention coverage proposed in the Great Crusade
are unlikely to improve child stunting outcomes to
a sufficient degree to meet 2024 national targets or
2030 SDG targets.We also described the uncertain-
ty of our projections and the relative impact of dif-
ferent interventions. Our study has implications for

Increased
intervention
coverage as
proposed in the
Great Crusade are
unlikely to
improve child
stunting outcomes
enough tomeet
2024 national
targets or
2030 SDG targets.
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the optimization of nutrition in Guatemala and
other low- and middle-income countries.

Our modeling study of nutrition policy in
Guatemala reveals limitations in the SUN framework

that focuses on scaling up evidence-based nutrition
interventions. Despite strong political commitment
to the SUN movement since 2010, Guatemala has
not met historical stunting targets and, as our study

FIGURE 1. Projected Change in Stunting Prevalence in Children Under 5 Years From the Baseline Year by
Scenario

FIGURE 2. Projected Number of Stunting Cases Averted in Children Under 5 Years per Year From the Baseline
Year by Scenario
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FIGURE 3. Contribution of Interventions on Cumulative Stunting Cases Averted by Scenario (A) 2020–2024
(B) 2020–2030a

aOnly interventions that contribute at least 1.0% of the total are included in colored subsegments.
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shows, may have difficulty meeting future goals. In
the 2013 Lancet series on Maternal and Child
Health, it was estimated that increasing the coverage
of 10 evidence-based interventions to 90% in
34 high-burden countries would result in a 20% rel-
ative reduction in stunting prevalence.23Ourmodels
suggest that increasing intervention coverage to
90% in Guatemala would result in a 4.7% relative
reduction in stunting in 2024 and 8.0% relative re-
duction in 2030. Themodest impact of nutrition cov-
erage expansion in Guatemala compared with other
countries may be explained by the relatively high
baseline intervention coverage in Guatemala. Taken
together, our findings imply that there may be sub-
stantial heterogeneity in impact between countries
that implement evidence-based nutrition stunting
interventions endorsed within the SUN framework.
In other country case studies, contextual differences
and variations in investments both within and out-
side the health sector have been proposed as explan-
atory factors for improvements in stunting.42

Our findings also reveal the limitations of
currently available evidence to prevent stunting.
Except for WASH, all the stunting interventions in-
corporated in LiST and included in our models are
nutrition-specific interventions. These interventions

are supported byhigh-level evidence, but their effect
sizes are generally modest. As an example, comple-
mentary food supplementation in food-insecure
populations causes a 0.10 (95% CI=0.03,0.17) im-
provement in length-for-age Z-scores.43 Nutrition-
sensitive interventions focusing on the broader
context of nutrition including poverty, agriculture,
social safety nets, education, and other areas have
been proposed as a potential way to generate more
sizeable reductions in stunting.44,45 In Peru, for ex-
ample, large improvements in child stunting ob-
served from 2000 to 2013 were likely attributable
to economic growth, increased societal participation,
poverty-reduction strategies, and increased health
spending.46,47 Furthermore, a retrospective review
of 5 exemplar countries that made significant
improvements in stunting found that nutrition-
sensitive strategies accounted for 50% of the total
stunting reduction.42 Despite compelling ecological
evidence, nutrition-sensitive interventions have
not consistently shown improvements in linear
growth in randomized controlled trials. Future re-
search is urgently needed in this area.21

Our study supports the emerging criticism of
SUN’s emphasis on technical solutions to address
stunting. An independent review of the SUN

FIGURE 4. Contribution of Interventions on Cumulative Stunting Cases Averted in the Aspirational Modela

a “Other” category includes multiple micronutrient supplementation, fertility risk, and rotavirus vaccination.
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movement has acknowledged that (1) there is lim-
ited evidence that SUN has improved nutrition
outcomes of member countries, (2) some coun-
tries including Guatemala that closely adhere to
SUN have not observed meaningful improve-
ments in stunting, and (3) SUN’s standardized ap-
proach does not sufficiently account for local
country factors.48 Other critics have argued that
SUN emphasizes short-term technical solutions
with limited consideration of the structural causes
of stunting.49 In this view, even SUN’s nutrition-
sensitive interventions primarily serve to benefit
commercial food systems that disrupt indigenous
food cultures, decrease confidence in local foods,
and reduce biodiversity.49 In Guatemala and else-
where, critics of SUN have pointed out conflicts of
interest,50 human-rights concerns among adoles-
cent mothers,51,52 and detachment from commu-
nities affected by malnutrition.49 Although our
study does not address these broader critiques,
our results buttress criticisms against SUN’s em-
phasis on narrow technical interventions and call
for increased focus on strategies that address the
social determinants that give rise to stunting.

With respect to our study’s implications in
Guatemala, a principal target of the Great Crusade
is a 7% reduction in stunting prevalence from
2020 to 2024. Our study suggests that this target is
very ambitious and unlikely to be achieved solely
based on scaling-up interventions recommended
by SUN and outlined in the Great Crusade.
According to our projections, even aspirational
levels of coverage would only reduce stunting
prevalence by�2.2% (95% CI=�1.6%,�3.0%) in
2024, �0.6% per year. Previous reviews of coun-
tries that made significant strides in improving
stunting have shown that per year reductions in
stunting greater than 1% are possible.46,53 The previ-
ous Guatemalan national nutrition policies from
2012 to 201611 and from 2016 to 202012 were also
unable to reach targets of a 10% absolute reduction
in stunting. Importantly, while the Great Crusade
confers only a small absolute reduction in stunting
prevalence in our models, we also project that the
policy would avert over 42,000 total stunting cases
from 2020 to 2024 and 217,000 total cases from
2020 to 2030. This absolute number of cases
averted may be viewed as substantial by policy
makers and nutrition stakeholders in a country
with a total population of 16.9 million people.

We found dramatic differences in impact
among interventions recommended by SUN and
included in the Great Crusade. Complementary
feeding and basic sanitation contribute to more
than half of the stunting cases averted in most of

ourmodels. In LiST, complementary feeding is de-
fined as the percentage of mothers who received
counseling on complementary feeding practices
and continuing breastfeeding after 6 months.54

Complementary feeding has a particularly large
impact in the aspirationalmodels, andwe estimate
that increasing complementary feeding interven-
tion coverage to 90% by 2024 would avert
245,000 total stunting cases from 2020 to 2030.
After complementary feeding, the intervention
contributing the greatest impact on stunting
reduction between the Great Crusade and aspira-
tional models was breastfeeding promotion.
Interventions such as complementary feeding
and breastfeeding promotion are “double-duty
actions” that also may confer beneficial impacts
on obesity and other diet-related noncommunic-
able diseases.55 Notably, some interventions such
as multiple micronutrient supplementation in
pregnancy, rotavirus vaccine, and vitamin A sup-
plementation hadminimal impact on stunting due
to high levels of coverage at baseline, small effect
sizes, or limited need. Previous research has sug-
gested an association between family planning
and child stunting,37 but our models found that
decreasing fertility risks had a very small impact
on stunting. Our results suggest that efforts to re-
duce stunting should focus resources on scaling up
coverage of specific interventions (complementa-
ry feeding, basic sanitation, and breastfeeding)
over others (multiplemicronutrient supplementa-
tion in pregnancy, rotavirus vaccine, and vitamin
A supplementation) during the Great Crusade’s
implementation phase.

Our study makes a useful methodological con-
tribution to the broader literature that uses LiST
and other modeling tools to project maternal and
child health outcomes. To our knowledge, this is
the first study that uses LiST to project the impact
of a national health policy as the policy is launched.

The strengths of this study include our choice
of a well-established modeling tool (LiST) and
our detailed assessments of uncertainty. Policy
analyses often report exact predictions without
assessments of uncertainty, a practice criticized in
the literature as “incredible certitude.”56We agree
that uncertainty should be transparently and ap-
propriately communicated in policy analyses in-
cluding maternal and child health models such as
LiST.57We depict the uncertainty of our models in
Figures 2 and 3 where greater changes in inter-
vention coverage and time were accompanied by
larger uncertainty.We also updated default inputs
with new and nonpublic data sources. Finally, we
addressed the gap between the last Demographic

Efforts to reduce
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and Health Survey in Guatemala (2014–2015)
and the first year of our projection (2020) by esti-
mating baseline 2020 inputs using a methodology
from the literature.

Limitations
Our study has several limitations. First, our study
assesses only a single country, Guatemala.We justify
our focus on Guatemala given the country’s unique
position of extraordinary stunting prevalence and
sustained commitment to SUN. Furthermore, coun-
try case studies have a rich tradition in informing
global policy within the maternal and child health
field.46 Second, LiST was designed to estimate the
impact of evidence-based interventions with known
effect sizes. We are unable to estimate the impact of
nutrition-sensitive interventions in the Great
Crusade that have uncertain effect sizes such as
education and conditional-cash transfer pro-
grams.We also are unable tomodel complex secu-
lar trends in stunting prevalence in Guatemala
that are likely to be occurring as the country is be-
coming wealthier and more educated. Third, our
study focuses on linear growth—represented by
stunting—as a central metric of early child health.
However, there has been increasing criticism of
the causal assumptions between linear growth in
children and long-term developmental out-
comes.58 Pioneering studies in Jamaica59–61 and
meta-analyses62,63 show that early childhood edu-
cation and stimulation interventions can improve
child development without improving growth. In
Guatemala, community-based interventions tar-
geting the determinants of child development
(and not solely growth) are important but are not
considered in our study.64,65

A final limitation involves the uncertainty of
nutrition policy in Guatemala during the COVID-
19 pandemic. The Great Crusade was published in
February 2020 before the first documented case of
COVID-19 in Guatemala. Undoubtedly, COVID-
19will have direct and indirect effects on nutrition
in Guatemala. Reports of increased food insecurity
and acute malnutrition have emerged,66,67 while
funds destined for nutrition programs are being
rerouted to fight COVID-19.68 We chose not to
consider COVID-19 in our analysis for 3 reasons:
(1) our primary goal was to assess the Great
Crusade as a policy document, (2) the lack of cur-
rently available COVID-19 data in Guatemala
make any long-term projections impractical, and
(3) modeling health system shocks in LiST
requires different modeling techniques and
assumptions.69

CONCLUSION
Thismodeling study using LiST found that that the
most recent Guatemalan national nutrition policy,
the Great Crusade, will have difficulty achieving
2024 national targets or 2030 SDG targets solely
based on increases in intervention coverage. Our
results show the limitations of technical solutions
to nutrition put forth by the international nutri-
tion community. Despite more than a decade of
political commitment on the issue of nutrition,
Guatemala may continue to have exceptionally
high prevalence of stunting over the coming de-
cade. We recommend the prioritization of inter-
ventions that are projected to confer the largest
impact such as complementary feeding, breast-
feeding, and basic sanitation. Policies and strate-
gies are needed to address the broader social
structures that predispose children to stunting.
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Hallazgos Clave

� La ampliación de la cobertura de las intervenciones nutricionales basadas en evidencia, recomendadas por la comunidad internacional, sola-
mente contribuirán a una pequeña mejora en el retraso del crecimiento de los niños en Guatemala, y es muy poco probable que se cumpla la
ambiciosa meta nacional fijada para el 2024 o con los ODS para el 2030.

� Nuestros resultados apoyan un enfoque para aumentar las estrategias que abordan los determinantes sociales del retraso del crecimiento en
lugar de un enfoque estrecho enfocado en intervenciones específicas de nutrición.

Implicaciones Clave

� Es poco probable que se logren grandes mejoras en el retraso del crecimiento de los niños en algunos países con alta prevalencia como
Guatemala, solamente con ampliar la cobertura de las intervenciones específicas de nutrición.

� Se necesitan políticas nutricionales y sociales multisectoriales para abordar los determinantes estructurales del retraso del crecimiento.

RESUMEN

Contexto: El retraso del crecimiento en niños es un asunto crítico de salud a nivel mundial. Guatemala tiene una de las prevalencias más altas de
retraso del crecimiento en niños en el mundo, a pesar de su compromiso sostenido con las intervenciones nutricionales respaldadas por el
Movimiento para el Fomento a la Nutrición (SUN por sus siglas en inglés). Nuestro objetivo fue utilizar a Guatemala como un estudio de caso y proyec-
tar el impacto de la política nacional de nutrición recientemente publicada, la Gran Cruzada por la Nutrición, que es consistente con los principios de
SUN.

Métodos:Usamos la herramienta Lives Saved Tool (LiST) para proyectar el impacto de ampliar la cobertura de las intervenciones nutricionales propues-
tas en la Gran Cruzada por la Nutrición y recomendadas por SUN. Nuestros resultados fueron cambios en la prevalencia de retraso del crecimiento, el
número de casos evitados de retraso del crecimiento, y el número de casos evitados de retraso del crecimiento por cada intervención en niños menores
de 5 años de edad del 2020 al 2030. Consideramos cuatro escenarios: (1) cobertura de las intervenciones basada en las tendencias históricas,
(2) metas de cobertura de la Gran Cruzada por la Nutrición alcanzadas, (3) metas de cobertura de la Gran Cruzada por la Nutrición alcanzadas al
disminuir la tasa de fertilidad y (4) cobertura ampliada a un nivel aspiracional.

Resultados: Todos los escenarios resultaron en reducciones modestas de la prevalencia de retraso del crecimiento. En 2024, estimamos que la preva-
lencia de retraso del crecimiento cambiaría en �0.1% (intervalo de confianza 95% [IC]= 0.0%,�0.2%) si las tendencias históricas continúan, �1.1%
(IC 95%=�0.8%,�1.5%) en el escenario de la Gran Cruzada por la Nutrición, y �2.2% (IC 95%= �1.6%,�3.0%) en el escenario aspiracional. En
2030, proyectamos una prevalencia de retraso del crecimiento de �0.4% (95% CI=�0.2%,�0.8%) y �3.7% (95% CI=�2.8%,�5.1%) en el escenario
de tendencias históricas y en el escenario aspiracional, respectivamente. La alimentación complementaria, saneamiento y la lactancia materna fueron
las intervenciones de mayor impacto en todos los modelos.

Conclusiones: Es poco probable que la reducción en la prevalencia de retraso del crecimiento propuesto en Guatemala sea lograda solamente con el
aumento de la cobertura de las intervenciones. Nuestros resultados muestran las limitaciones de los paradigmas actuales recomendados por la comu-
nidad internacional de nutrición. Se necesitan políticas y estrategias que aborden los determinantes estructurales del retraso del crecimiento.
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