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Iron deficiency anemia (IDA) is a serious worldwide health 
challenge, predominantly affecting women and children 
living in poverty. IDA increases risk of stunted growth and 
delayed cognitive development in children. During 
pregnancy, IDA increases risk of infant morbidity and 
mortality.  According to the World Health Organization 
(WHO), IDA is particularly prevalent in countries where 
access to quality and diverse foods is limited.1 Due to 
difficulty accessing isolated communities in Guatemala, 
IDA prevalence rates in these underserved regions are 
largely unknown.  Currently, IDA prevalence rates in 
Guatemala as reported by the WHO and the Pan American 
Health Organization are 20.2% and 22.1% respectively.2,3

The goal of this study was to examine iron status data 
collected in 11 remote, poverty-stricken communities in 
Guatemala over a 3-year period (2016-2018). 
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Study objectives:
1.  Compare IDA prevalence rates based on data

collected in 11 remote, impoverished villages to
those reported by global health organizations.

2. Identify those at increased risk of IDA based on
age, sex, and life stage (pregnancy).

3. Compare iron status in children and growth
trajectory based on WHO growth charts.
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• The difference between villages with the highest and lowest 
rates of IDA could be attributed to proximity of resources; those 
within locales of larger communities may have greater access to 
resources.

• While IDA rates were less for males than females, males were 
clearly underrepresented in this sample. Males are more likely to 
be working and therefore less likely to attend medical clinic. 
Nonetheless, IDA in males is relatively high.

• IDA was prevalent among children ages 5-11 (y), exceeding 
WHO estimates. Growth trajectory charts suggest delayed 
growth patterns among children (females) with anemia 
compared to those without anemia (Figure 1).  A similar trend 
was found for males.

• IDA prevalence rates found in this study were substantially 
higher compared to those reported by global health 
organizations. This may be attributed to our access to remote, 
isolated communities living in extreme poverty.

• It should be noted that not all forms of anemia are due to IDA.
• Conclusion: Study results can be used to identify communities at 

high risk for IDA screening.  Lucky Iron Fish can then be used for 
IDA remediation.1

Methods

• Over a 3-year period (2016-2018), a mobile medical 
clinic traveled to villages located in rural regions of 
Guatemala (Zacapa and Chiquimula). Iron status 
(hemoglobin and hematocrit) and anthropometric 
measures (weight and height) were taken. No 
requirements other than being > 5 years of age were 
needed to participate. Data were analyzed and 
compared to that published by global health resources 
(WHO and Pan American Health Organization).2,3 The 
WHO standards based on minimum hemoglobin and 
hematocrit levels were used to define iron deficiency 
anemia (Table 1). WHO categories of public health 
significance were used to classify magnitude of 
community risk based on population prevalence rates 
(Table 2).3

• BMI-for-age of children (5 – 18y) was calculated and 
graphically compared with WHO percentile growth 
charts.

• The probability of an individual woman (15-50 y) being 
anemic was modeled as a function of age, number of 
children, pregnancy status, and village through the 
following probit regression:

• Average marginal effects on the probability of anemia 
associated with pregnancy and villages were calculated 
using the estimated regression coefficients.

• A total of 1350 adults and children between 5–90 y of age were screened for IDA (Table 3), with an overall IDA 
rate of 40.5%  Young children (5-11 y), pregnant women, and non-pregnant women > 15 (y) had the highest 
rates of IDA (40.5, 56.5% and 40.7, respectively). 

• By village, IDA rates ranged from 24.2 – 59%; based on severity classification by WHO, 54% of the villages 
were classified as severe IDA prevalence and 46% as moderate.  

• Based on BMI-for-age, females (<18 y)  with IDA lag behind females without IDA in growth (Figure 1).
• Controlling for age, number of children, and the fixed circumstances of the unique village women live in, pregnancy is 

predicted to increase the probability of IDA by ~ 0.18 probability points. The result is both statistically and medically 
significant, representing roughly a 44% increase in IDA risk for the average non-pregnant woman.
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Population (age or 
sex) 

Hemoglobin 
(g/dL) 

Hematocrit (%)

Children 5 - 11 (y) 11.5 34

Children 12-13 (y) 12 36

Non-pregnant 
women

12 36

Pregnant women 11 33

Men 13 39

Table 1. Minimum hemoglobin and hematocrit levels used to 
define iron deficiency anemia

Category of public 
health significance

Prevalence of anemia (%)

Severe > 40

Moderate 20-39.9

Mild 5-19.9

Normal <4.9

Age (y) Iron deficiency anemia 
(%)

Males (n= 182) and females 
(n=213)
5 – 11 y

All: 40.5
Female: 48.1
Males: 51.8

Males (n=31) and females 
(n=66)
12 – 14 y

All:  39.2
Female: 71.0
Male:  28.9

Non-pregnant women >15 y
(n=715)

All: 40.7

Pregnant women (n=46) All: 56.5

Men >15 y  (n=97) All: 33.0

Table 3. Percent IDA by age and sex
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Figure 1.  Body Mass Index-for-Age Females (5-18 y):  Anemic vs. Nonanemic
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Map of Guatemala showing regions tested for iron status

Variables Change in 
Probability

Age (y) relative to mean -0.00282        (0.00202)
Number of children 
relative mean

0.0249**       (0.0115)

Pregnant 0.182***       (0.0377)
EL JICARO, EL 
PROGRESSO

0.0432***     (0.00980)

ESQUIPULAS -0.0611***    (0.0196)
LAS CASITAS16 0.225***        (0.00839)
LOS BORDOS, 
TECULUTAN

0.157***        (0.0165)

MARACOX CHIQUIMULA 
18

0.128***       (0.00919)

NORUEGA, ZACAPA18 0.284***     (0.0210)

PUEBLO MODELO16 0.219***    (0.0224)

SAN CRISTOBAL16 0.339***  (0.0160)
SAN MIGUEL16 0.189***   (0.0123)
SANTA ANITA ZACAPA18 0.0171   (0.0105)

Observations 
(n=602)
Standard errors 
in parentheses.
Probit standard 
errors clustered 
by village and 
marginal effect 
standard errors 
calculated via 
the Delta-
method.
*** p<0.01, ** 
p<0.05, * p<0.1
Omitted base 
village is 
CONACASTE, 
CHIQUIMULA

Table 4. Estimated Marginal Effects on Probability of Anemia 

Table 2. Surveillance of anemia and classification of public 
health significance

Variables Change in Probability


