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Abstract
Objective: To analyse disparities of malnutrition in all its forms by socio-economic
indicators in children aged <5 years, adolescent girls and women of reproductive
age (WRA).
Design: We defined wasting/underweight, stunting/short stature, overweight and
obesity following the WHO criteria for children aged <5 years, adolescents and
WRA. We evaluated the prevalence of malnutrition by wealth status, education
level and ethnicity (indigenous/non-indigenous).
Setting: Guatemalan 2014–2015 National Maternal and Child Health Survey.
Participants: Children aged <5 years (n 11 962), adolescent girls aged 15–19 years
(n 1086) and WRA aged 20–49 years (n 11 354).
Results: Stunting/short stature prevalence among children, adolescents andWRAwas
2·8, 2·1 and 2·0 times higher in the poorest compared with the richest; 2·9, 2·9 and
2·1 times higher in the lower educational level than in the highest; and 1·7, 1·7 and
1·6 times higher in the indigenous than in the non-indigenous population. In contrast,
overweight/obesity prevalence among children, adolescents and WRA was 1·6, 2·1
and 1·8 times higher in the richest compared with the poorest; 1·6, 1·3 and 1·3 times
higher in the higher educational level than in the lowest; and 1·3, 1·7 and 1·3 times
higher in the non-indigenous than in the indigenous population.
Conclusions: Stunting/short stature is more prevalent among low-income, low-
education and indigenous populations in all age groups. In contrast, overweight/
obesity is more prevalent in high-income, high-education and non-indigenous
populations in all age groups. These outcomes demonstrate socio-economic and
ethnic disparities for malnutrition in all its forms.
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Malnutrition in all its forms (wasting/thinness, stunting/short
stature, anaemia, overweight and obesity) is a world public
health problem. Globally, one in three people is malnour-
ished in one form or another(1). Malnutrition results from
the interaction of poor-quality diets and poor-quality health,
care environments and behaviours, which are shaped by
political instability, poor economic development, conflict,
inequality and globalization(1). The complex interplay of
these determinants results in substantial health disparities,
showing that malnutrition is not equally distributed accord-
ing to social indicators(2,3). Socio-economic disparities in
malnutrition denote the degree to which the prevalence of

malnutrition in all its forms differs between more and less
socially and economically advantaged groups(2).

Latin America is one of the most inequitable areas in the
world and while some countries such as Brazil, Colombia
and the Dominican Republic have reduced inequalities
in some nutritional outcomes (e.g. stunting in children
aged <5 years), others like Guatemala have not(4,5).
In Guatemala, we have documented that the double
burden of malnutrition is more prevalent in indigenous
than in non-indigenous populations, both at household
and individual levels(6). However, data about how malnutri-
tion in all its forms distributes across other socio-economic
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indicators (e.g. wealth status and educational level) for
the subsequent identification of social disparities in health
are lacking.

In the last decades, Guatemala has been focusing its
efforts and interventions to address stunting, leaving aside
other forms of malnutrition. Since the 1990s, Guatemala
promoted a Food and Nutrition Security Initiative, which
currently has a legal basis and a specific law, that estab-
lished the National System of Food and Nutrition Security
in 2005(7). More recently, two national strategies to address
stunting, the Zero Hunger Plan and the National Strategy
for the Prevention of Chronic Malnutrition 2016–2020, have
been implemented(8). In 2018, a law initiative to address
overweight and obesity was developed(9).

Identification of population groups at higher risk of malnu-
trition in all its formswill informpublic health policy and aid in
the design of appropriately targeted interventions to reduce
health disparities(3). Therefore, our objective was to analyse
disparities in malnutrition in all its forms by wealth, educa-
tional level and ethnicity in children aged<5 years, adolescent
girls and women of reproductive age (WRA) in Guatemala.

Methods

Study population
We used available data from the 2014–2015 National
Maternal and Child Health Survey done in Guatemala(10).
Amultistage, random, stratified cluster-sampling procedure
was used to select a nationally representative sample. The
survey was composed of 11 962 children aged <5 years,
1086 adolescent girls aged 15–19 years and 11 354 WRA
aged 20–49 years. A detailed description of the sampling
and data collection methods is given elsewhere(10).

Socio-economic indicators (wealth, education) and
ethnicity
The National Maternal and Child Health Survey provided
data on a wealth index that was developed using principal
component analysis. The technique of principal compo-
nent analysis generates a set of uncorrelated principal
components. The first component is that which explains
the greatest amount of variance and is commonly used
to define the asset index(11). Weights are assigned to each
of the assets or access to services (ownership of a motor
vehicle (car, van, truck or motorcycle), television, refriger-
ator; the availability of electricity, clean water, toilet; and
floor material of the household dwelling) and an aggre-
gated score can be calculated for each of the surveyed
households within a population. Then, this wealth index
was categorized into tertiles (tertile 1, low wealth; tertile
2, medium wealth; tertile 3, high wealth).

Educational level was classified as low for 0–6 years
completed years of education, medium for >6 to 12 years,
and high for >12 years. For children and adolescent girls,
we used the mother’s educational level and for WRA we

used their own years of schooling. Ethnicity was defined
as indigenous when respondents self-reported as being
indigenous.

Malnutrition indicators
As indicators of malnutrition, we considered wasting/
underweight, stunting/short stature (undernutrition), over-
weight, obesity, and overweight or obesity (excess BMI).

Malnutrition indicators were defined based on the 2006
WHO Child Growth Standards for children aged <5 years
and the Child Growth Reference data for 5–19 years for
adolescent girls(12,13). Wasting was defined as weight-
for-height Z-score (WHZ)<−2 for children aged <5 years;
BMI-for-age Z-score (BMIZ)<−2 for adolescents aged
15–19 years; and for women aged 20–49 years, thinness
was defined as BMI< 18·5 kg/m2. Stunting was defined
as height-for-age Z-score (HAZ)<−2 for children aged
<5 years and adolescent girls aged 15–19 years; and short
stature was defined as height< 149 cm for women aged
20–49 years(12). Overweight was defined as BMIZ >þ2
and ≤þ3 for children aged <5 years; BMIZ >þ1 and
≤þ2 for adolescent girls aged 15–19 years; and BMI≥ 25
and <30 kg/m2 for women aged 20–49 years.

Obesity was defined as BMIZ>þ3 for children aged
<5 years; BMIZ >þ2 for adolescent girls aged 15–19 years;
and BMI ≥ 30 kg/m2 for women aged 20–49 years(12). We
combined overweight and obesity into an overweight/
obesity category using BMIZ>þ2 for children aged
<5 years; BMIZ >þ1 for adolescent girls aged 15–19 years;
and BMI≥ 25 kg/m2 for women aged 20–49 years.

Statistical analysis
We estimated the national prevalence and 95 % CI for
underweight/thinness, stunting/short stature, overweight
and obesity in children aged <5 years, adolescent girls
and WRA. Then, we evaluated whether the prevalence
of all forms of malnutrition differed according different
groups (e.g. wealth tertiles, categories of educational level,
indigenous and non-indigenous population) by using
linear combinations of estimators. This method is useful
for viewing prevalence ratios or other estimators (e.g. odds
ratios, hazard ratios) for one group relative to another
groups(14). P values of <0·05 were considered to indicate
statistical significance. Disparities are shown as the ratio
of low-to-high wealth tertile; low-to-high educational level;
and indigenous to non-indigenous(11). All analyses consid-
ered the complex survey sampling design by using
the ‘SVY’ module and sampling weights in the statistical
software package Stata version 14.0.

Results

Mean age was 2·0 (95 % CI 2·0, 2·1) years in children,
17·8 (95 % CI 17·8, 17·9) years in adolescent girls and
28·7 (95 % CI 28·5, 28·9) years in WRA. More than half
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of WRA (59·6 %) reported a low educational level and
43·5 % of themwere indigenous. Low-wealth-tertile house-
holds were characterized by having a high proportion of
bare-earth floor (90·5 %) and lack of a public sanitary sewer
system (98·2 %), electricity (50·7 %) and television owner-
ship (81·5 %). In addition, low-wealth-tertile households
were characterized as containing less-educated and indige-
nous women. Medium-wealth-tertile households were
characterized by having a high proportion of electricity
service (92·7 %) and television ownership (74·8 %). High-
wealth-tertile households were characterized by having a
high proportion of electricity service (97·9 %), television
(94·9 %), motor vehicle (60·4 %) and refrigerator ownership
(76·2 %; Table 1).

Malnutrition in all its forms in Guatemalan
population
Wasting/thinness national prevalence among children, ado-
lescent girls and WRA was low (<1·5 %) as expected. In
contrast, stunting/short stature national prevalence was
46·7 (95 % CI 45·0, 48·6) % among children, 52·4 (95 % CI
48·3, 51·7) % among adolescent girls and 50·4 (95 % CI
48·7, 52·1) % among WRA. Overweight/obesity national
prevalence was 4·9 (95 % CI 4·4, 5·5) % among children,
28·4 (95 % CI 25·7, 31·1) % among adolescent girls and
56·6 (95 % CI 55·7, 57·5) % among WRA (Table 2).

We found that stunting/short staturewasmore prevalent
among low-income, low-educated and indigenous
Guatemalan populations. In contrast, we found that
overweight/obesity was more prevalent among high-
income, more-educated and non-indigenous populations
in children aged <5 years, adolescent girls and WRA
(Table 2 and Fig. 1).

Disparities in malnutrition by wealth status
in Guatemala
Wasting/thinness prevalence among children was not
significantly different by wealth status. However, among
adolescent girls, those who were high-income and non-
indigenous had a greater prevalence of thinness compared
with their low-income and indigenous counterparts.
In WRA, the non-indigenous had a greater prevalence
of thinness. Meanwhile, stunting/short stature and over-
weight/obesity showed great disparities by wealth status
in children, adolescent girls and WRA. The prevalence
of stunting/short stature in these age groups was 2·8
(62·0 % compared with 22·2 %; P< 0·05), 2·1 (68·3 %
compared with 33·3 %; P< 0·05) and 2·0 (62·8 % compared
with 31·1 %; P< 0·05) times significantly higher in the
poorest wealth tertile than in the richest tertile, respectively.
Finally, the prevalence of overweight/obesity in these
same age groups was 1·6 (6·8 % compared with 4·3 %;
P< 0·05), 2·1 (40·8 % compared with 19·3 %; P< 0·05)

and 1·8 (75·4 % compared with 41·7 %; P < 0·05) times
significantly higher in the richest wealth tertile than in
the poorest, respectively (Table 2 and Fig. 1).

Disparities in malnutrition by educational level
in Guatemala
Wasting/thinness prevalenceamong children andadolescent
girls was not significantly different by mothers’ educational
level, whereas among WRA it was significantly different
among educational groups. The prevalence of wasting/thin-
ness in WRA was 1·7 (1·7% compared with 1·0%; P< 0·05)
times significantly higher in the medium educational level
than in the lower level, respectively. Stunting/short stature
and overweight/obesity showed great disparities by
educational level in children, adolescent girls and WRA.
The prevalence of stunting/short stature in these age
groups was 2·9 (57·9% compared with 19·7%; P< 0·05),
2·9 (59·4 % compared with 20·4 %; P< 0·05) and 2·1
(59·6% compared with 28·3 %; P< 0·05) times significantly
higher in the lower educational level than in the highest level,
respectively. Finally, the prevalence of overweight/obesity in
these age groups was 1·6 (6·2 % compared with 4·0 %;
P< 0·05), 1·3 (36·4 % compared with 27·2 %; P< 0·05)
and 1·3 (68·1 % compared with 53·5 %; P< 0·05) times
significantly higher in the higher educational level than in
the lowest level, respectively (Table 2 and Fig. 1).

Disparities in malnutrition by ethnicity
in Guatemala
Wasting/thinness prevalence among children was not sig-
nificantly different among indigenous and non-indigenous
populations, whereas it was significantly different accord-
ing to ethnicity among adolescent girls and WRA. The
prevalence of wasting/thinness in these age groups
was 1·3 (0·8 % compared with 0·6 %; P< 0·05) and 2·6
(1·8 % compared with 0·7 %; P < 0·05) times significantly
higher in the non-indigenous than in the indigenous,
respectively. Stunting/short stature and overweight/
obesity showed great disparities by ethnicity in children,
adolescent girls andWRA. The prevalence of stunting/short
stature in these age groups was 1·7 (60·1 % compared
with 36·4 %; P < 0·05), 1·7 (67·8 % compared with 40·1 %;
P < 0·05) and 1·6 (64·0 % compared with 39·8 %;
P < 0·05) times significantly higher in indigenous than in
non-indigenous, respectively. In contrast, the prevalence
of overweight/obesity was higher in the non-indigenous
population in all age groups. The prevalence of over-
weight/obesity in these age groups was 1·3 (5·4 %
compared with 4·3 %; P < 0·05), 1·7 (34·7 % compared with
20·6 %; P< 0·05) and 1·3 (62·0 % compared with 49·4 %;
P < 0·05) times significantly higher in non-indigenous than
in indigenous, respectively (Table 2 and Fig. 1).
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Table 1 Sample characteristics, overall and by tertile of wealth status, in Guatemala, 2014–2015 (data are from the National Maternal and Child Health Survey 2014–2015)

Wealth status

All Low tertile Medium tertile High tertile

Mean or % 95% CI Mean or % 95% CI Mean or % 95% CI Mean or % 95% CI

Children aged <5 years (n 11 962)
Age (years) 2·0 2·0, 2·1 2·1 2·0, 2·1 2·1 2·0, 2·1 2·1 2·0, 2·1
Male sex (%) 51·7 50·6, 52·7 50·1 48·4, 51·9 51·9 50·2, 53·6 53·7 51·7, 55·7

Adolescent girls aged 15–19 years (n 1086)
Age (years) 17·8 17·8, 17·9 17·8 17·6, 17·9 17·9 17·7, 18·0 17·9 17·8, 18·1

WRA aged 20–49 years (n 11 354)
Age (years) 28·7 28·5, 28·9 28·9 28·7, 29·3 28·6 28·4, 28·9 28·4 28·1, 28·7

Education level (%)
Low 59·6 57·6, 61·5 81·7 79·8, 83·6 17·6 15·8, 19·6 5·8 3·5, 9·7
Medium 29·8 28·3, 31·4 61·9 59·3, 64·4 33·2 30·8, 35·6 4·8 3·9, 6·1
High 10·6 9·6, 11·7 22·2 20·2, 24·3 44·7 42·4, 47·0 33·1 30·7, 35·5

Ethnicity (n 11 354)
Indigenous 43·5 40·9, 46·1 58·4 53·7, 63·0 43·1 39·8, 46·4 20·8 18·5, 23·3
Non-indigenous 56·5 53·9, 59·1 41·6 36·9, 46·3 56·9 53·6, 60·2 79·2 76·6, 81·5

Household characteristics and goods (n 11 354)
Bare-earth floor 46·5 44·2, 48·9 90·5 88·7, 92·2 26·9 24·7, 29·2 1·5 1·1, 2·2
Public sanitary sewer system 21·6 19·8, 23·5 1·8 1·1, 2·9 16·3 14·1, 18·7 58·7 55·2, 62·0
Electricity 76·2 73·7, 78·5 49·3 45·2, 53·3 92·7 91·3, 94·3 97·9 97·1, 98·5
Motor vehicle (car, van, truck or motorcycle) 24·3 22·6, 26·1 0·3 0·2, 0·4 21·8 19·5, 24·3 60·4 57·8, 62·9
Television 56·8 54·4, 59·2 18·5 16·4, 20·7 74·8 72·5, 76·9 94·9 93·7, 95·9
Refrigerator 28·4 26·5, 30·4 1·1 0·7, 1·7 23·8 21·8, 26·1 76·2 74·1, 78·3

WRA, women of reproductive age.
Education level is based on years of education and is based on mother’s education level for children and adolescents.
*P< 0·05 v. low tertile/low education/indigenous.
†P< 0·05 v. medium tertile/medium education.
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Table 2 Prevalence of malnutrition in all its forms by wealth status, educational level and ethnicity in vulnerable groups, Guatemala 2014–2015 (data are from the National Maternal and Child Health
Survey 2014–2015)

Undernutrition Overnutrition

Total Wasting/thinness‡ Stunting/short stature§ Overweight‖ Obesity¶ Overweight/obesity‡‡

n % % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI

Children aged <5 years
All 11 962 100·0 0·7 0·5, 0·9 46·7 45·0, 48·6 3·9 3·5, 4·4 1·0 0·8, 1·3 4·9 4·4, 5·5

Wealth status
Low tertile 3964 33·1 0·7 0·5, 1·0 62·0 59·8, 64·1 3·9 3·3, 4·6 0·4 0·2, 0·7 4·3 3·6, 5·1
Medium tertile 3993 33·4 0·6 0·4, 0·9 47·2* 44·9, 49·5 3·3 2·6, 4·2 0·9* 0·6, 1·3 4·2 3·5, 5·1
High tertile 4005 33·5 0·6 0·4, 0·9 22·2*,† 20·4, 24·2 4·8† 3·9, 5·7 2·1*,† 1·5, 2·9 6·8 5·8, 7·9

Mother’s educational level
Low 6418 53·7 0·7 0·6, 1·0 57·9 55·9, 59·8 3·4 2·9, 3·9 0·6 0·4, 0·8 4·0 3·3, 4·6
Medium 4136 34·6 0·5 0·3, 0·9 34·9* 32·8, 37·1 4·4* 3·7, 5·2 0·9 0·6, 1·4 5·3* 4·3, 6·6
High 1408 11·8 0·6 0·3, 1·4 19·7*,† 17·2, 22·1 5·8* 4·4, 7·6 0·4*,† 0·2, 0·5 6·2*,† 4·6, 8·1

Ethnicity
Indigenous 5225 43·8 0·6 0·4, 0·9 60·1 57·9, 62·2 3·7 3·1, 4·3 0·6 0·4, 0·9 4·3 3·7, 5·0
Non-indigenous 6719 56·2 0·7 0·5, 1·0 36·4* 34·1, 38·8 4·2 3·6, 4·8 1·2* 0·9, 1·7 5·4* 4·7, 6·2

Adolescent girls aged 15–19 years
All 1086 100·0 0·3 0·2, 0·5 52·4 48·3, 51·7 22·8 19·6, 26·5 5·6 4·1, 7·5 28·4 25·7, 31·1

Wealth status
Low tertile 399 36·7 0·3 0·1, 0·5 68·3 61·8, 74·0 17·1 12·5, 22·9 2·2 0·9, 5·3 19·3 15·4, 23·2
Medium tertile 404 37·2 0·2 0·1, 0·5 44·7* 38·6, 51·1 26·3* 20·9, 32·4 6·4* 4·0, 10·3 32·7* 28·1, 37·3
High tertile 283 26·1 0·7* 0·3, 1·2 33·3*,† 26·3, 41·1 29·6* 22·4, 37·8 11·2* 7·1, 17·2 40·8* 35·1, 46·5

Educational level
Low 488 44·9 0·3 0·2, 0·5 59·4 53·1, 65·3 23·2 18·1, 29·2 4·0 2·2, 7·6 27·2 23·3, 31·1
Medium 567 52·2 0·4 0·3, 0·6 47·2* 41·9, 52·4 22·3 18·1, 27·2 6·8 4·5, 9·7 29·1* 25·3, 32·8
High 31 2·8 0·6 0·1, 0·3 20·4*,† 8·9, 40·2 27·7 12·8, 49·7 8·7 2·1, 30·0 36·4* 19·5, 53·3

Ethnicity
Indigenous 475 43·9 0·6 0·3, 1·2 67·8 61·8, 73·2 17·7 13·5, 22·8 2·9 1·4, 5·8 20·6 16·9, 24·2
Non-indigenous 607 56·1 0·8* 0·4, 0·8 40·1* 34·8, 45·6 26·9* 22·1, 32·4 7·8* 5·6, 10·9 34·7* 30·9, 38·5

WRA aged 20–49 years
All 11 354 100·0 1·3 1·0, 1·6 50·4 48·7, 52·1 40·1 38·3, 41·9 16·5 15·4, 17·8 56·6 55·7, 57·5

Wealth status
Low tertile 3748 33·0 1·2 0·8, 1·8 62·8 60·2, 65·3 32·9 30·3, 35·8 8·8 7·4, 10·5 41·7 40·1, 43·3
Medium tertile 3744 32·9 1·2 0·8, 1·8 50·3* 47·9, 52·3 42·0* 39·1, 44·9 19·1* 17·2, 21·1 61·1* 59·5, 62·7
High tertile 3862 34·1 1·6 1·1, 2·3 31·1*,† 28·7, 33·6 50·3*,† 47·5, 53·1 25·1*,† 23·1, 27·3 75·4*,† 74·0, 76·7

Educational level
Low 6213 54·7 1·0 0·1, 1·4 59·6 57·6, 61·6 38·4 36·1, 40·8 15·1 13·6, 16·8 53·5 52·3, 54·7
Medium 3726 32·8 1·7* 1·2, 2·4 39·7* 37·4, 42·2 41·6 38·9, 44·3 17·1 15·4, 19·1 58·7* 57·1, 60·3
High 1415 12·5 1·6 0·9, 2·9 28·3*,† 25·4, 31·6 45·3* 41·1, 49·5 22·8*,† 19·8, 26·1 68·1*,† 65·7, 70·5

Ethnicity
Indigenous 4956 43·7 0·7 0·4, 1·2 64·0 61·9, 66·1 37·1 34·6, 39·6 12·3 11·1, 14·1 49·4 48·0, 50·8
Non-indigenous 6384 56·3 1·8* 1·4, 2·3 39·8* 37·6, 42·2 42·3* 40·2, 44·9 19·7* 18·0, 21·5 62·0* 60·8, 63·2

WRA, women of reproductive age; WHZ, weight-for-height Z-score; BMIZ, BMI-for-age Z-score; HAZ, height-for-age Z-score.
Education level is based on years of education and is based on mother’s education level for children and adolescents.
*P< 0·05 v. low tertile/low education/indigenous.
†P< 0·05 v. medium tertile/medium education.
‡Wasting: WHZ<−2 for children aged <5 years; and BMIZ<−2 for adolescent girls aged 15–19 years. Thinness: BMI< 18·5 kg/m2 for women aged 20–49 years.
§Stunting: HAZ<−2 for children aged <5 years; and HAZ< −2 for adolescent girls aged 15–19 years. Short stature: height< 149 cm for women aged 20–49 years.
‖Overweight: BMIZ>þ2 and ≤þ3 for children aged <5 years; BMIZ>þ1 and ≤þ2 for adolescent girls aged 15–19 years; and BMI≥ 25 and <30 kg/m2 for women aged 20–49 years.
¶Obesity: BMIZ>þ3 for children aged <5 years; BMIZ>þ2 for adolescent girls aged 15–19 years; and BMI≥ 30 kg/m2 for women aged 20–49 years.
‡‡Overweight/obesity: BMIZ>þ2 for children aged <5 years; BMIZ>þ1 for adolescent girls aged 15–19 years; and BMI≥25 kg/m2 for women aged 20–49 years.
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among children aged <5 years (n 11 962), adolescent girls aged 15–19 years (n 1086) and women aged 20–49 years (women of
reproductive age (WRA); n 11 354) in Guatemala. Education level is based on years of education and is based on mother’s education
level for children and adolescents. *P< 0·05 v. low tertile/low education/indigenous; †P< 0·05 v. medium tertile/medium education.
(Data are from the National Maternal and Child Health Survey 2014–2015)
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Discussion

The main finding of the present study was that stunting/
short stature affected the poorest, less educated and
indigenous two times more than the richest, more
educated and non-indigenous in all vulnerable groups.
At the same time, overweight/obesity affected to a greater
extent the wealthiest, more educated and non-indigenous
populations in children, adolescent girls and WRA. These
results indicate that Guatemala is in the first stage of the
obesity transition(15). Stage 1 of the obesity transition is
characterized by a high prevalence of obesity in WRA, a
higher prevalence in those with higher socio-economic
status than their counterparts with low socio-economic
status and a higher prevalence in adults than in
children(15). It is highly likely that we are transiting to stage
2 because the prevalence of obesity in WRA is above 20 %
but in children remains nearer to 5 %.

Over the last decades, stunting has shown a slow decline
amounting to only one percentage point per year(16). Unless
effective policies and programmes are implemented, it will
take more than four decades to eradicate stunting in
Guatemala(16). In addition, interventions that do not have
an equity focus may inadvertently exacerbate disparities,
even when national averages indicate overall improve-
ments(11,17).

Similar results have been shown in previous studies in
Guatemala(6). We showed that the double burden of mal-
nutrition is more prevalent in indigenous populations at
the household and individual levels(6). Given generations
of stunting in indigenous children, this may be linked to
long-term vulnerability to obesity and obesity-related
non-communicable diseases(18,19) inadvertently exacerbat-
ing disparities in the long term. Our results show that
Guatemala is in a situation of extreme vulnerability, facing
a nutrition paradox that requires the implementation of
effective and integrated equity-based policies to reduce
both poverty and all forms of malnutrition. Moreover, not
addressing health disparities will preserve a vicious cycle
of poverty and malnutrition in all its forms. Yet progress
on ending all forms of malnutrition is still limited and insuf-
ficient, and it remains a serious concern.

In the last decades, Guatemala has been focusing its
efforts and interventions to address stunting, leaving aside
other forms of malnutrition. Therefore, there is a need to
scale up key nutrition-specific interventions and leverage
existing actions (e.g. the National Strategy for the
Prevention of Chronic Malnutrition 2016–2020) designed
to address one type of malnutrition to simultaneously
reduce other types(20).

Recently, Guatemala has been working to improve its
culture of monitoring and evaluation. The intervention
Plan Hambre Cero (Zero Hunger Plan) 2012–2015 aiming
to address stunting and food insecurity among rural
and poorer families was evaluated, showing that the inter-
ventions implemented had not been effective at reducing

stunting in children aged <5 years(21). Therefore, in the
current National Strategy for the Prevention of Chronic
Malnutrition 2016–2020, which was approved in 2016
and which targets children under 2 years of age living in
seven departments with higher rates of stunting and indige-
nous populations(8), the Government took account of rec-
ommendations derived from the Zero Hunger Plan impact
evaluation and restructured the strategy’s components
and geographically targeted population. This strategy
implements evidence-based nutrition-specific interven-
tions during the 1000 d window of opportunity such as
micronutrient supplementation, promotion and protection
of exclusive breast-feeding, improving maternal nutrition
and antenatal care, and the promotion of appropriate early
and complementary feeding in infants(8). This strategy will
address stunting and anaemia disparities focusing on disad-
vantaged populations. However, although it is expected
that these improvements will decrease stunting prevalence
in the medium and long terms, still lacking are double-duty
actions to address overweight and obesity and to ensure
that current interventions designed to address stunting
do not raise the longer-term risks posed by other forms
of malnutrition(20,22).

Conditional cash transfers (CCT) are considered nutri-
tion-sensitive interventions because their main objective
is to reduce poverty and social vulnerability through the
delivery of services designed to increase access to health
care and education and to improve nutritional status(5,23).
Latin American countries such as Brazil, Colombia and
Mexico have reported a positive impact of CCT on child
nutrition and health outcomes, providing an opportunity
to integrate nutrition actions in intersectoral platforms(5,23).
Therefore, this is an area of opportunity to improve or
reform the implementation of CCT in our country, as their
aim is to address social determinants of health and to break
the intergenerational cycle of poverty(23). Since 2015, the
Ministry of Social Development of Guatemala has been
implementing a CCT pilot programme targeted to pregnant
women and families in poverty and extreme poverty
with children under 2 years old in a limited number of
municipalities. Therefore, to accelerate our progress
in reducing the alarmingly high prevalence of stunting in
children (~0·5–1·0 % points/year), our main challenges
are to: enhance and expand the quality and coverage
of nutrition-specific interventions; maximize the nutrition
sensitivity of interventions, such as agriculture, social
protection, water and sanitation endorsed by high-level
political authority; scale up resources for nutrition with
transparent tracking of nutrition budget lines within the
health and allied sectors; achieve the awareness of civil
society; and ensure political commitment and continued
implementation of national policies, strategies and inter-
ventions in a regular and sustained way across elections
and governments(24–26).

The more socially advantaged Guatemalan population
is more affected by overweight/obesity likely due to
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changes in dietary patterns because of the high availability
of ultra-processed foods and urbanization, the transition to
sedentary lifestyles and exposure to obesogenic environ-
ments across the life course (e.g. aggressive and unethical
marketing of breast-milk substitutes and products with high
content of sugar, fat and sodium). This indicates that we are
currently facing stage 1 of the obesity transition(15). To
address this epidemic and prevent increasing overweight
and obesity rates in children, adolescents and WRA,
evidence has shown that food environment regulations
such as effective front-of-pack nutrition labelling systems,
restriction of marketing targeted to children and the
implementation of fiscal measures (e.g. taxes on sugar-
sweetened beverages and energy-dense foods)(27) are
interventions that enable a healthier food supply and the
adoption of healthier diets at the population level(28–30).
Therefore, their implementation in Guatemala will be
key to curb the overweight and obesity epidemic.
Some efforts have been made. For example, the School-
Feeding Law (Ley de Alimentación Escolar, Decreto
16-2017) was enacted in 2017(31). This law includes an
increase in the amount allocated to each student for school
meals, the implementation of educational vegetable gar-
dens at schools and public purchases from family farming.
It took the previous national budgetary allocation for
school meals from $US 0·15 per child per school day up
to $US 0·41 by the start of 2018 and followed by a further
increase to $US 0·54 slated for 2019(31). The increase will
help guarantee healthy meals and adequate portions
for school-aged children. Furthermore, since 2018 the
Guatemalan Government and academic institutions have
been promoting a Law Initiative for ‘Healthy Food
Promotion’ that includes mandatory front-of-pack warning
labels, a ban on advertisements and sales promotions
of ultra-processed food products that target children and
adolescents, and the inclusion of nutritional education on
the curricula of public and private schools(9). This will
help to attenuate the transition to stage 2 of the obesity
transition. In addition, following Mexico’s experiences will
be helpful as it is moving to integrated interventions to
address all forms of malnutrition (stunting, anaemia and
overweight/obesity) by focusing on interventions during
pregnancy and the first 2 years of life to promote linear
growth, as well as implementing food environment regula-
tions that will contribute with the prevention of rapid
weight gain at population level(5,32).

Our study had strengths and limitations. We are using
the most updated data with national representation. In
addition, we are showing a complete representation of
population health rather than just the national average. It
is key to assess stunting and overweight/obesity rates
at sub-national levels to better inform programmes and
policies, and to generate new hypotheses regarding the
underlying mechanisms leading to all forms of malnutri-
tion. Moreover, including adolescent girls is a great
advance as this age group represents an additional window

of opportunity to target in nutrition programmes and to
improve our life-cycle approach to reduce the intergener-
ational effects of all forms of malnutrition. However, our
analysis might not fully explain the relationship between
social disparities and all forms of malnutrition, as we did
not consider macro-level contextual factors. Also, by using
the ratio of low-to-high wealth tertile and low-to-high
educational level to show disparities we ignored other
subgroups (e.g. medium level) as they were not being
compared.

Conclusion

In conclusion, stunting/short stature was more prevalent
among the low-income, low-educated and indigenous
populations. In contrast, overweight/obesity prevalence
was higher among those from higher-income, more-
educated and non-indigenous populations. These out-
comes demonstrate socio-economic and ethnic disparities
for malnutrition in all its forms, the high double burden
of malnutrition at population level and that Guatemala is
currently in the first stage of the obesity transition.
Therefore, a national priority should be given to generate
a common agenda and a set of equity- and evidence-based
multisectoral policies and interventions to address all forms
of malnutrition.
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