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Abstract

Background: Guatemala has the highest prevalence of stunting among under-five children in Latin America. We
aimed to compare indigenous and non-indigenous under-five child populations in relation to stunting, as well as to
explore the intersectionality of ethnicity by wealth and by place of residence. We also studied how the ethnic
inequalities changed over time, using five ENSMI surveys from 1995 to 2014.

Methods: Five national health surveys carried out between 1995 and 2014 were analysed. World Health Organization
(WHO) 2006 growth standards were used to calculate stunting prevalence. Self-reported ethnicity was classified as
indigenous or nonindigenous. Wealth was measured through an asset-based index, and households were classified
into quintiles (for analyses of the whole populations) or tertiles (for analyses of intersectionality with ethnicity). Area of
residence was recorded as urban or rural, according to country definition.

Results: Overall stunting prevalence declined by 9.8 percentage points (95% CI −16.4 to − 3.3) from 1995 to 2014. The
slope index for absolute inequalities in stunting - which corresponds to the difference in prevalence between the
wealthiest and poorest households - ranged from − 52.9 to − 60.4 percentage points, with no significant change over
time. Children in rural areas were consistently more stunted than those in urban areas, but rural indigenous children
were significantly worse than any other group. Indigenous children in the poorest tertile of family wealth consistently
presented the highest stunting prevalence, compared to all other groups. Time trends in stunting were assessed
through the average annual absolute change (AAAC). The fastest decline was observed among indigenous children
from the middle wealth tertile (AAAC = − 1.21 percentage points per year (pp/y); 95% CI − 1.45 to − 0.96) followed by
nonindigenous children also from the middle tertile (AAAC = − 0.80 pp./y; 95% CI − 0.99 to − 0.60). Stunting prevalence
in the two poorest tertiles of indigenous children in 2015 was similar to what nonindigenous children presented in
1995, 20 years earlier. In the wealthiest tertile, indigenous children were far worse off than nonindigenous children 20
years earlier.

Conclusions: In terms of stunting prevalence, poor and rural indigenous children are twenty years behind
nonindigenous children with similar characteristics.
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Background
Childhood stunting is the impairment in linear
growth that mostly occurs during the first 1,000 days
of life, a critical period from conception to the sec-
ond birthday. Its primary causes include poor mater-
nal health and nutrition, persistent exposure to poor
nutrition due to inadequate infant and young child
feeding practices, and recurrent infections [1–5], with
poverty acting as a distal determinant [3, 6]. Child-
hood stunting is considered by many to be the best
overall indicator of child welfare, representing an
accurate marker of poor child development and social
inequalities [4, 7]. The long-term consequences of
stunting include shorter adult height, lower intelligence
and school achievement, and reduced economic product-
ivity that contribute to perpetuating the vicious cycle of
undernutrition, poverty, and inequality [3, 6].
Guatemala is a multicultural and multilingual coun-

try with a population of nearly 17 million people [8]
that presents the sixth highest stunting prevalence in
the world, and the highest in Latin America [6]. After
Bolivia, it is the country with the highest proportion
of indigenous population in the region; with 46% of
the population belonging to one of 23 officially recog-
nized ethnolinguistic groups [9]. In 2014, Guatemalan
gross domestic product (GDP) per capita was 7,147
international dollars (constant 2011, purchasing power
parity). Poverty levels are high, with 59.3% of the
population under the national poverty line and 8.7%
under the extreme poverty line [8, 10]. In addition,
Guatemala is one of the countries from Latin
America with the highest levels of income inequality,
where indigenous and rural populations live under
multidimensional poverty, suffering from inadequate
access to basic sanitation services, low education, as
well as lack of productive assets and formal employ-
ment [11]. Indigenous people still live in social exclu-
sion partly due to the language in which public
services are provided and partly because the national
budget allocation does not take their needs into ac-
count, resulting in smaller proportional allocations to
areas with large indigenous populations [12].
For 30 years, the Ministry of Public Health and So-

cial Assistance has carried out the National Maternal
and Child Health Surveys (ENSMI, acronym in
Spanish) with technical and financial support from
international cooperation agencies, governmental and
non-governmental institutions. These surveys were
designed to address the poor quality and coverage of
national health information systems and have become
an official data source for maternal and child health.
The surveys also allow benchmarking of maternal and
child health indicators, because they have the quality
standards of international survey initiatives – Demographic

Health Surveys (DHS) and Reproductive Health Surveys
(RHS).
In 2014, Ramírez-Zea et al. analyzed 1998, 2002 and

2008 ENSMI surveys and showed that indigenous chil-
dren were more stunted than non-indigenous children
in the three time points, although in both ethnic groups
there was a reduction in the stunting prevalence [13]. In
2014, ENSMI reported that the national-level stunting
prevalence in children under-five was 46.5% [9]. Other
reports have shown that, as in most other countries, the
stunting in Guatemala is more prevalent among poor
children and those living in rural areas [14, 15].
The importance of stunting has been recognized when

the World Health Organization (WHO) adopted the
resolution of the World Health Assembly (WHA) in
2012, which endorsed six global nutrition targets, and
the first one states “a reduction of 40% in the number of
under-five children who are stunted by 2025, compared
to the baseline of 2010” [16]. Following the same ration-
ale, it was estimated a relative reduction of 50% [8] was
necessary in order to achieve target 2.2.1 of the Sustain-
able Development Goals (SDG) by 2030 about stunting
prevalence [17]. In addition, SDG 17.18 stresses the need
for national statistics stratified according to ethnicity
(https://sustainabledevelopment.un.org/), since it is one
among other factors in which social inequalities are
manifested [18]. Socioeconomic factors interacts in com-
plex ways with ethnicity that influence on child stunting
[19]. Household wealth is considered the most important
determinant which explains the level and inequalities in
stunting, but also place of residence is considered im-
portant because it is a proxy of access to public services,
education and wealth [20, 21]. These global targets need
to be translated into context-specific national targets,
taking into consideration present stunting levels and re-
cent trends [22]. We aimed to compare indigenous and
non-indigenous under-five child populations in relation
to stunting, as well as to explore the intersectionality of
ethnicity by wealth and by place of residence. We also
studied how the ethnic inequalities changed over time,
using five ENSMI surveys from 1995 to 2014.

Methods
The 1995, 1998 and 2014 ENSMI surveys were part of
the Demographic Health Surveys or DHS initiative
(https://dhsprogram.com), whereas 2002 and 2008
ENSMI surveys of the Reproductive Health Surveys or
RHS initiative (https://www.cdc.gov/reproductivehealth/
global/tools/surveys.htm). Although these are different
global survey programs, both were designed to produce
highly comparable data, including questionnaires and
measurement protocols. All the ENSMI are household
surveys, nationally representative and based on cluster
samples, with a focus on reproductive, maternal, newborn
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and child health (RMNCH). Detailed descriptions of sam-
pling and data collection methods for each of the ENSMI
surveys are presented elsewhere [9, 23–27].
The 1995, 1998 and 2014 ENSMI datasets were ob-

tained from DHS website (https://dhsprogram.com/data/
available-datasets.cfm), and 2002 and 2008 ENSMI data-
set were downloaded from The Institute for Health
Metrics and Evaluation through the Global Health Data
Exchange website (http://ghdx.healthdata.org/series/re
productive-health-survey-rhs). All estimates are based
on our own analyses of the raw datasets in order to
obtain standardized estimates allowing comparability
across surveys.

Stunting
In addition to intervention coverage indicators, all surveys
obtained anthropometric measures on children under-5
years of age. Length (for children under 24months of age)
and height (for children between 24 and 59months) was
obtained. Locally-made measuring boards were used in
1995 and “ShorrBoards®” (Weigh and Measure, LLC,
Olney, Maryland, USA) in the later surveys by trained ex-
aminers, who were standardized using the Habicht
method [9, 24–27]. Accordingly with the international
agreement, we classified under-five children as stunted if
they fell below − 2 standard deviations (SD) from the me-
dian of the length/height-for-age Z score, using the WHO
2006 Child Growth Standards [7, 28].
Prior to calculating stunting prevalence, extreme

values in the length/height-for-age Z score were flagged
because probably those values are due to measurement
or data-entry errors, and they were eliminated in the cal-
culation. The cutoff values used to flag the data and
clean the datasets (a score Z < − 6 or > 6) were specified
as part of the WHO (2006) growth standards [28]. As an
internal quality control, we compared our estimates of
national-level stunting prevalence with the published re-
sults in the survey official report.

Ethnicity
Self-reported ethnicity was obtained from the child’s
mother or caretaker, using following question: “Usted
¿cómo se considera: maya, ladino/mestizo, garífuna,
xinca o de otra etnia?” (how do you consider yourself?
Mayan, mixed race, garífuna, xinca or another ethnicity).
Ladinos are defined as those with mixed European and
indigenous ethnicity, and garifunas are afrodescendants.
In the present analyses, ethnicity was dichotomized as
indigenous (Mayan or xinca) or nonindigenous (all
others).

Inequality stratifiers
Urban and rural residence was based on the classifica-
tion of the sampled clusters by the national government

at the time of the survey. We used the household asset
score provided with DHS-type ENSMI surveys as an
indicator of wealth, classifying the households into quin-
tiles. The asset score uses information on household
assets, building materials and utilities like water and
electricity. It is generated by principal component
analysis and adjusted for urban and rural residence ac-
cording to a methodology developed by DHS [29]. For
RHS-type ENSMI surveys we calculated the wealth score
ourselves using the exact same DHS methodology. Be-
cause the classification into quintiles is done at house-
hold level, and fertility is higher among the poor, the
number of children in the poorest quintile tends to be
more than 20% of all children surveyed. Conversely, the
wealthiest quintile generally has less than one-fifth of all
children. Given limitations in sample size when looking
at ethnicity subgroups, we used an alternative classifica-
tion of households in tertiles for some analyses. Urban
or rural area of residence was classified according to the
local authorities.

Data analysis
We described stunting prevalence according to ethnicity,
household wealth, and place of residence. To summarize
wealth-related inequality, we used the slope index of in-
equality (SII) which provides the difference in percent-
age points (pp) between the fitted values of the top and
the bottom of the wealth distribution. The SII was calcu-
lated through a logistic regression model which uses the
natural logarithm of the odds of stunting prevalence as
the outcome and the wealth index as the independent
variable [30]. We also present a double stratification of
stunting according to ethnicity and inequality stratifiers.
Absolute differences for each category resulting from the
combination of ethnicity and area of residence, and eth-
nicity and wealth tertiles, were calculated by subtracting
stunting prevalence in 2014 from that in 1995. We con-
sidered a p value < 0.05 as an interaction statistically sig-
nificant. Variance-weighted least squares regression was
used to estimate the average annual reduction of stunt-
ing by ethnic group and household wealth tertiles. All
analyses considered the survey design, including sam-
pling weights, clustering and stratification were per-
formed in Stata 15 (StataCorp, College Station, TX,
USA) [31].

Ethics
We used publicly available data from national surveys in
our analyses, and ethical issues were dealt with by the
institutions carrying out the surveys. Further informa-
tion about the surveys and ethics can be found in the
published national reports [9, 23–27].
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Results
Ethnicity distribution by place of residence and wealth
tertiles
Figure 1a–e and Additional file 1: Table S1, Table S2,
and Table S3 show the distribution of indigenous and
nonindigenous children according to urban-rural resi-
dence, wealth quintiles and the combination of wealth
and residence. The proportion of indigenous children
living in rural areas was 80.9% in 1995, decreasing
slightly to 74.4% in 2014 (Fig. 1a), whereas the propor-
tions of rural nonindigenous children were lower: 59.2%
in 1995 and 55.8% in 2014 (Fig. 1b). Indigenous chil-
dren were always poorer than nonindigenous children
(Fig. 1c–d) although there were slight increases in the
proportion of indigenous children in the wealthiest
quintiles over time whereas the proportion in the
poorest quintiles remained unchanged. Also, no rele-
vant changes in the distribution of wealth were
observed among nonindigenous children (Fig. 1d).
Looking at both area and wealth, poverty is much
more common in rural than in urban areas. The pat-
terns of urban and rural distribution of children ac-
cording to wealth did not change over time (Fig. 1e–f ),
except for a possible increase in the proportion of urban
indigenous children belonging to the poorest and wealthi-
est quintiles (Fig. 1e). This finding should be interpreted
with caution due to the small urban indigenous popula-
tion (Fig. 1a).

Trend of stunting prevalence according to socioeconomic
factors
The proportion of the indigenous children varied slightly
from one survey to another: 42.7% (1995), 38.2% (1998),
41.6% (2002), 46.2% (2008), and 46.7% (2014). Under-
five children sample sizes in the surveys varied from 3,
538 in 1998 to 12,567 in 2014, partly due to differences
in the sampling methodology (Table 1). Most children
lived in rural areas (from 68.5% in 1995 and 64.5% in
2014), and about half were from the poorest tertile (from
45.8% in 1995 and 49% in 2014).
Overall stunting prevalence declined 9.8 pp. (95% CI

-16.4; − 3.3) from 55.6% in 1995 to 46.5% in 2014, with
virtually no change between 1995 and 2002 (Table 1 and
Additional file 1: Table S4). In every survey, stunting was
more common for indigenous children than for nonin-
digenous ones: 72.7% vs 43.0% in 1995, down to 61.1%
vs 33.9% in 2014. Children in rural areas also presented
more than a 50% excess in stunting compared to urban
children. Regarding family wealth, there were monotonic
inverse associations with stunting prevalence in all five
surveys, with children from the poorest quintile present-
ing four-fold increases relative to those in the wealthiest
quintiles. In terms of absolute wealth inequalities, the
average slope index was no less than 57 pp, with no

evidence of a reduction over time (test for trend in the
slope index, P = 0.8).

Trend of stunting by ethnicity and place of residence
Table 2 and Additional file 1: Table S4 show analyses of
the intersectionality between ethnic group and area of
residence, and between ethnic group and wealth tertiles
(instead of quintiles to ensure adequate sample sizes).
For both ethnic groups, children in rural areas were con-
sistently more stunted than those in urban areas, but the
rural indigenous children were significantly worse than
any other group. The rural-urban gaps were much wider
for nonindigenous than for indigenous children. Urban
indigenous children had the largest reduction in stunting
prevalence over time (− 15.3 pp). Although indigenous
and nonindigenous children from rural areas had inter-
mediate reductions in the stunting prevalence over
time (− 11.1 pp. and − 9.8 pp., respectively). Urban
nonindigenous children had the smallest improvement
over time (− 5.2 pp).

Trend of stunting by ethnicity and wealth tertiles
Poor indigenous children presented consistently the
highest stunting prevalence, compared to other groups
(Table 2 and Additional file 1: Table S5). Comparing
poor indigenous children with rich nonindigenous chil-
dren in the same survey, the differences in stunting
prevalence were always greater than 50 pp, as around
three quarters of the former were stunted, compared to
less than 20% of the latter. For both indigenous and
nonindigenous children, those belonging to the middle
tertile had the largest reduction in stunting prevalence
over time compared to other children in the same ethnic
group (− 21.9 pp. and − 15.8 pp., respectively) Among in-
digenous, those from the first tertile had the lowest re-
duction (− 7.2 pp). Indigenous children from the third
tertile and nonindigenous children from the first tertile
presented intermediate reductions in stunting prevalence
over time (− 11.6 pp. and − 10.0 pp., respectively). Nonin-
digenous from the wealthiest tertile, where prevalence
was relatively low in 1995, had the lowest stunting
reduction over time (− 4.6 pp). There was strong statis-
tical evidence of an interaction between ethnicity and
rural residence (p < 0.001), and between ethnicity and
wealth (p < 0.001).

Average annual absolute change in stunting by ethnicity
and wealth tertiles
The average annual absolute change (AAAC) in stunting
by ethnicity group and wealth tertiles calculated through
regression models is presented in Fig. 2. The fastest re-
duction in stunting was observed among indigenous
children from the middle tertile (AAAC = − 1.21 per-
centage points per year (pp/y); 95% CI − 1.45 to − 0.96)
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Fig. 1 Distribution of under-five indigenous and nonindigenous children according to area of residence (A and D), wealth quintiles (B and E),
area of residence and wealth quintiles (C and F)
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followed by nonindigenous children also from the mid-
dle tertile (AAAC = − 0.80 pp./y; 95% CI − 0.99 to − 0.60)
and indigenous children from the wealthiest tertile
(AAAC = − 0.77 pp./y; 95% CI − 1.41 to − 0.13), respect-
ively. Nonindigenous children from the wealthiest tertile
had the lowest average annual reduction in stunting
prevalence over time (AAAC = − 0.25 pp./y; 95% CI −

0.45 to − 0.05). Among children from the poorest tertile,
indigenous had similar average annual reduction (AAAC =
− 0.48 pp./y; 95% CI − 0.66 to − 0.31) than nonindigenous
(AAAC = − 0.58 pp./y; 95% CI − 0.81 to − 0.35). Figure 2
also makes very clear that the stunting prevalence in the
two poorest tertiles of indigenous children in 2015 is
similar to what nonindigenous children presented in 1995,

Table 1 Stunting prevalence in under-five children according to ethnic group, place of residence and wealth quintiles

Stratifiers DHS 1995
(N = 7809)

DHS 1998
(N = 3538)

RHS 2002
(N = 4623)

RHS 2008
(N = 8483)

DHS 2014
(N = 12567)

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Ethnic group

Indigenous 72.7 (70.5; 74.7) 73.6 (70.0; 76.9) 75.0 (72.8; 77.0) 63.6 (61.8; 65.5) 61.1 (58.8; 63.5)

Nonindigenous 43.0 (39.9; 46.1) 42.1 (37.5; 47.0) 41.2 (38.7; 43.8) 34.9 (33.2; 36.7) 33.9 (31.9; 35.9)

Difference (pp) 29.7 31.5 33.8 28.7 27.2

Place of residence

Rural 62.6 (60.6; 64.6) 61.8 (56.9; 66.3) 61.1 (58.9; 63.2) 56.7 (55.1; 58.3) 53.0 (50.8; 55.1)

Urban 40.2 (36.0; 44.5) 39.2 (30.6; 48.6) 42.1 (38.7; 45.6) 33.2 (31.1; 35.3) 34.6 (31.9; 37.4)

Difference (pp) 22.4 22.6 19.0 23.5 18.4

Wealth quintiles

Poorest 70.5 (67.7; 73.1) 71.3 (66.0; 76.2) 74.1 (71.7; 76.3) 67.9 (65.8; 69.9) 65.9 (63.3; 68.4)

2nd 67.2 (64.4; 70.0) 69.0 (64.5; 73.2) 64.9 (61.3; 68.3) 57.7 (55.1; 60.3) 57.1 (54.4; 59.8)

3rd 58.9 (55.3; 62.5) 58.2 (49.2; 66.6) 47.4 (43.6; 51.2) 41.7 (38.7; 44.8) 43.8 (41.0; 46.6)

4th 39.3 (34.2; 44.7) 34.0 (28.6; 40.0) 40.0 (35.0; 45.2) 24.8 (21.8; 28.2) 28.9 (26.4; 31.4)

Wealthiest 15.8 (12.2; 20.4) 15.0 (11.1; 20.1) 18.1 (12.8; 24.8) 14.3 (11.2; 18.0) 17.4 (15.1; 19.9)

SII (pp) −52.9 (−58.4; − 47.4) − 60.4 (− 68.6; − 52.3) − 57.2 (− 63.3; − 51.1) −60.2 (− 64.2; − 56.1) −55.8 (− 59.7; − 51.9)

Total 55.6 (53.5; 57.6) 54.0 (49.8; 58.1) 54.9 (53.0; 56.7) 48.0 (46.7; 49.4) 46.5 (44.8; 48.2)

SII Slope index of inequality (absolute inequality)

Table 2 Prevalence of stunted indigenous and nonindienous children under-five according to place of residence and wealth tertiles

Ethnic group Year Place of residence Wealth tertiles

Rural
% (95% CI)

Urban
% (95% CI)

Poorest
% (95% CI)

Middle
% (95% CI)

Wealthiest
% (95% CI)

Indigenous 1995 73.6 (71.4; 75.7) 68.7 (62.5; 74.3) 74.3 (71.7; 76.7) 73.4 (70.0; 76.4) 46.4 (35.5; 57.6)

1998 74.1 (69.9; 77.8) 71.8 (62.7; 79.3) 73.7 (69.3; 77.7) 76.5 (68.4; 83.0) 47.9 (25.4; 71.3)

2002 78.3 (76.2; 80.2) 65.5 (59.9; 70.5) 80.4 (78.4; 82.3) 68.6 (63.5; 73.2) 45.9 (36.6; 55.5)

2008 67.7 (65.5; 69.8) 52.3 (48.8; 55.8) 70.7 (68.5; 72.8) 58.3 (54.8; 61.8) 33.9 (28.2; 40.2)

2014 63.8 (61.0; 66.5) 53.4 (48.8; 58.0) 67.1 (64.3; 69.7) 51.5 (47.7; 55.3) 34.8 (27.7; 42.7)

Absolute difference (pp) −9.8 −15.3 −7.2 −21.9 −11.6

Nonindigenous 1995 51.6 (48.1; 55.0) 30.6 (25.6; 36.0) 62.9 (59.3; 66.3) 44.7 (41.4; 48.1) 18.9 (15.6; 22.8)

1998 51.4 (45.2; 57.5) 29.9 (22.4; 38.6) 66.2 (60.6; 71.4) 42.4 (36.9; 48.1) 17.7 (13.4; 22.8)

2002 47.2 (44.0; 50.4) 31.2 (27.3; 35.3) 59.9 (56.2; 63.4) 37.2 (33.3; 41.3) 20.1 (15.7; 25.2)

2008 44.2 (41.8; 46.6) 23.9 (21.4; 26.6) 56.5 (53.4; 59.5) 37.1 (34.1; 40.2) 17.7 (15.1; 20.6)

2014 40.5 (37.7; 43.3) 25.4 (22.9; 28.0) 52.9 (49.6; 56.2) 28.9 (26.7; 31.3) 14.3 (12.1; 16.8)

Absolute difference (pp) −11.1 −5.2 −10.0 −15.8 −4.6

Absolute difference Stunting prevalence in 2014 - stunting prevalence in 1995 for each subgroup
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20 years earlier. Among the wealthiest group, indigenous
children are way worse than nonindigenous children 20
years earlier.

Discussion
In almost 20 years, stunting prevalence decreased ~ 10
pp. in Guatemalan indigenous and nonindigenous chil-
dren. Given the very high prevalence observed in 1995,
the magnitude of reduction is rather small, compared to
other countries in the region. Urban indigenous children
had the highest stunting prevalence reduction over time
(− 20.2 pp. over the period). In addition, indigenous chil-
dren from the second tertile had the highest average an-
nual reduction in stunting prevalence (1.21 pp. per year)
followed by nonindigenous children from the second ter-
tile (0.8 pp. per year). In almost 20 years, despite the re-
duction observed in stunting, indigenous children in
2014 present a higher stunting prevalence than their
nonindigenous counterparts in 1995.
Previous reports, which used data of national surveys,

compared the stunting prevalence among several Latin
American countries, including Guatemala, and they
showed that indigenous children are more likely to be
stunted than non-indigenous children [14, 32, 33].
Ramírez, et al. described time trends by ethnicity using
national representative surveys of Guatemala from 1998
to 2008 [13]. The authors reported higher prevalence of
stunting among indigenous children compared to non-
indigenous, with prevalence decreasing over time in both
groups. Comparing to our study, they did not investigate

intersectionality between ethnicity and socioeconomic fac-
tors, and did not have the 1995 and 2014 surveys.
The absolute reduction in stunting prevalence ob-

served in this study was similar with those reported in
single-country reports on Bolivia, Peru and Mexico,
which have large indigenous populations, but with lower
national stunting prevalence than Guatemala. For ex-
ample, Bolivia with a larger indigenous population than
Guatemala, reduced stunting prevalence by 5.7 pp. in 10
years, Mexico 13.3 pp in 24 years and Peru 18.5 pp. in
20 years [33–36]. The substantial reduction in stunting
in Peru may be explained by the adoption of anti-
poverty policies and sustained implementation of equit-
able crosscutting interventions, with focus on poorest
areas [35, 37].
Then etiology of stunting is complex, involving social,

economic, political and cultural factors as distal determi-
nants, according to the widely-adopted UNICEF frame-
work for the social determinants of child undernutrition
[6]. Considering that ethnicity is strongly associated with
socioeconomic status in Latin America, it may be
regarded as one of the distal determinants of stunting -
as made evident in the present analyses – and an im-
portant contributor to the intergenerational transmission
of poor nutrition and poverty [38]. In the case of
Guatemala, it is observed that the maps of extreme pov-
erty and food insecurity coincide with the indigenous
territories [14].
The national report 2015/2016 by United Nations De-

velopment Programme presents the national human
development index (NHDI) of Guatemala, which is

Fig. 2 Average annual reduction in stunting prevalence among indigenous and nonindigenous by wealth tertiles
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composed of three fundamental dimensions of the social
opportunities: health, education and living standards
[11]. From 2000 to 2014, the NHDI had an increment of
17%. This period started with annual rates of increase of
2.3% from 2000 to 2005, which then slowed to 0.3% per
year from 2006 to 2014. Improvements in average in-
come and in health stagnated since 2006, which is most
likely due to the world financial crisis of 2008, where the
economy decreased and has still not fully recovered. In
2014, the health dimension had a lower inequality be-
cause the lag is more generalized.
We observed an increase in the proportion of indigen-

ous children in the wealthiest quintile who live in urban
areas from 1995 to 2014 (Fig. 1c). The internal migration
in Guatemala, mainly from rural areas into towns or cit-
ies is slowly but steadily shifting the rural-urban balance
of the population [39]. This migration had possibly
changed after the signing of the peace accords in 1996,
since it led to improvements in the basic infrastructure
of services to rural populations, including health and
education [40]. Thus, the government leading from 1996
to 2000 linked the peace accords to investments to a re-
form of the health sector. The most significant improve-
ments in stunting were in the middle wealth tertile, both
for indigenous and nonindigenous children. Since in
Guatemala approximately 10% of households receive re-
mittances from abroad, and the income due to remit-
tances has become equivalent to about 12% of the
national GDP, there is a hypothesis that the increment of
remittances in Guatemala could have had a more signifi-
cant impact in the expansion of the middle class [11]
and consequently improvement in the stunting preva-
lence in under-five children.
Despite the increasing proportion of indigenous popu-

lation living in urban areas from 1995 to 2014, our find-
ings also confirmed that indigenous are still more rural
than urban. The higher levels of prevalence in rural
areas is mainly explained by higher levels of poverty,
limited access to improved water and sanitation and lar-
ger distance to public health services. In addition, indi-
genous populations who live in especially isolated rural
areas or territories face limited access to quality foods in
terms of safety, adequacy, and variety [14, 19]. Specific-
ally, health care access is usually worse for indigenous
than non-indigenous populations mainly due to language
and cultural barriers [41]. But also, indigenous groups
present much higher rates of infection than non-
indigenous, and these infections are likely to be more se-
vere or more frequently fatal [42, 43].
Maternal nutritional and health status before, during

and after pregnancy influence growth and development
beginning in the womb [4, 7]. One study showed that
Guatemalan women were the shortest of 200 countries
in a period of one-hundred years (1914–2014), reaching

an average height of 149 cm at 18 years old [44] (2 cm
below 50th percentile of WHO standards). A hypothesis
proposed by the geneticist James Neel may explain this
intergenerational phenomenon, which specifies that an
exposure over many generations to poor nutritional con-
ditions may lead to epigenetics mechanisms giving rise
to the “thrifty genotype” which would modify the metab-
olism in order to enhance survival [1]. Nevertheless, in-
tergenerational effects on linear growth could change
positively. A community-randomized trial in Guatemala
from 1967 to 1977 showed that a nutritious supplement
made of a vegetable high-quality protein mixture given
to pregnant and lactating women and their children
from birth to 7 years old, improved linear growth. Add-
itionally, results from follow-up studies showed an im-
provement in the height of the next generation, but only
in the offspring of girls, and a significant and substantial
intergenerational impact on adult human capital and
economic productivity [45–47].
A pivotal intervention to struggling child stunting is

the improvement of feeding practices (i.e., breastfeeding
and complementary feeding) [38], since it is known that
children under 2 years old with poor diets (i.e., low in
energy, protein and micronutrients) have higher risk of
stunting [5]. Guatemalan indigenous children are breast-
fed for long periods, but complementary feeding begins
late and is usually low in protein and micronutrients, be-
ing based on staple foods (e.g., tortillas, black beans) and
lacking foods from animal sources; consequently, those
children also develop micronutrient malnutrition, mainly
of iron and zinc [2, 48]. In 2014, 90% of the indigenous
population in Guatemala did not have income for a basic
basket of goods and services, and 72% could not afford
the basic food basket [11]. Victora et al. [49] observed
that, even in their first month of life, Guatemalan chil-
dren were on average − 1.29 SD of height-for-age accord-
ing to WHO standards, and 24 to 59 months of age
children remained below − 2 SD of the reference, which
confirms the importance of the first 2 years of life as a
window of opportunity to enhance linear growth
through adequate feeding practices.
The evidence on the role of conditional cash transfer

(CCT) programs on child nutrition is not straightfor-
ward [50]. The rationale behind CCT programs is the
provision of financial resources to mothers to increase
food availability at the household level by reducing out-
of-pocket expenditures and opportunity costs [51]. In
Guatemala a conditional cash transfer (CCT) program
was implemented in 2008, with the purpose to provide
bi-monthly cash benefits to the most impoverished fam-
ilies and conditioned them on certain behaviors related
to health and education. This social program had differ-
ent names across subsequent elected governments and
suffered modifications over time. Because there was only
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one evaluation between 2008 and 2012, it is difficult to
know the total impact of the CCT program on the
reduction of the stunting prevalence [52]. However, we
observed that overall stunting prevalence from 2008 to
2014 did not improve substantially. In general, social
programs in Guatemala to combat malnutrition do not
place sufficient emphasis on the structural causes of
food insecurity, but adopt a welfare or “charity” ap-
proach. In addition, such programs may fail to reach the
most disadvantaged sectors of the population, because
the interventions do not overcome the barriers to access
services that the poor, indigenous and rural population
face [53].
The strengths of this study are that our results were

from nationally representative surveys, and as far as we
know this is the first comprehensive study of stunting
trend prevalence that investigate ethnic inequalities
using the five most recent surveys in Guatemala. How-
ever, some methodological limitations should be consid-
ered. Although a few national surveys used interviewer
observation to define ethnicity, which may lead to mis-
classification, the proportion of the indigenous popula-
tion estimated from the surveys was similar to what was
reported in the last census [54]. Both ethnicity and nu-
tritional assessment are always a challenge in population-
based surveys. Ethnicity is subject to limited sample sizes,
especially for intersectionality analyses, but we addressed
it by analyzing ethnicity according to wealth tertiles in-
stead of quintiles. Regarding nutritional assessment, we
observed that the missing values of stunting were not
equally distributed across wealth tertiles in all surveys.
Despite this drawback, anthropometric results have been
used in several publications, including official reports from
international organizations, and the percentage of total
missing values in each survey was within what has been
reported for other nationally representative surveys else-
where [55, 56].
In conclusion, ethnic group inequities are superim-

posed upon socioeconomic inequalities in the determin-
ation of stunting in Guatemala. Indigenous children are
20 years behind nonindigenous children in relation to
stunting prevalence. Poor and rural indigenous children
remain as the worst-off group. Therefore, it is essential
to 1) evaluate constantly current public nutrition policies
in Guatemala (e.g., The National Strategy for the Preven-
tion of Chronic Malnutrition 2016–2020 [57]), whether
are being complied as established or need to be adapted;
2) increase the national budget to the different govern-
ment institutions from the public sector, mainly those
related to health and education, and that the budget
allocation takes into consideration the indigenous people
in order to reduce inequalities in health and nutrition
indicators; 3) implement ethnically and culturally appro-
priate social protection programs that include effective

evidence-based interventions [19, 58] with a multisec-
toral approach to address child malnutrition (i.e., reduce
stunting and prevent obesity in children), conduct their
corresponding process and impact evaluations with qual-
ity, and give continuity to the whole process, regardless
of the periods of government; and 4) invest in social in-
clusion of indigenous population who face the highest
risk of undernutrition. Further studies are needed to
continue monitoring the prevalence of stunting and eth-
nic inequalities to reach global targets according to the
country context.
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