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INTRODUCTION
Causes of anemia can be multifactoral and often coincide, but the 
primary cause is a diet with inadequate iron sources (quantita-
tively and qualitatively); iron defi ciency causes an estimated 50% 
of anemia cases worldwide.[1]

Iron is an essential mineral in basic neural processes such 
as myelination, production of neurotransmitters, and energy 
metabolism.[2] Fetal iron stores accumulate in the third trimes-
ter of pregnancy. Iron content is directly proportional to body 
mass, so newborns with low birth weight have less total iron 
available. Hence the importance of monitoring iron status during 
pregnancy and ensuring that delivery procedures avoid prema-
ture clamping of the umbilical cord to prevent iron defi ciency.
[3] Rapid neural development occurs in the fi rst year of life, 
when morphological, biochemical and bioenergetic changes can 
affect all central nervous system functions. Iron is critical at this 
stage for neurogenesis and cell differentiation in various areas 
of the brain.[4] 

Iron-defi ciency anemia is the fi nal stage of iron defi ciency that, if 
occurring during the critical period (aged <2 years) without early 
intervention, can cause irreversible damage, preventing the child 
from reaching neurodevelopmental milestones.[5–7]

WHO has developed a classifi cation system to facilitate interna-
tional comparisons of anemia as a public health problem. The 
problem is considered severe if anemia prevalence is ≥40%, 
moderate from 20% to 39.9%, and mild from 5% to 19.9%.[8] In 

Cuba, iron-defi ciency anemia is the main specifi c nutritional prob-
lem, classifi ed as moderate in children aged <5 years.[9] A nation-
al study of children aged 6–35 months conducted in 2006–2007 
revealed anemia prevalence of 37.5%.[10] 
 
Since 1987, population-level and targeted interventions have been 
implemented in Cuba to reduce iron defi ciency and iron-defi ciency 
anemia.[9] It has been shown that fortifying foods with iron con-
stitutes one of the main cost-effective approaches to anemia pre-
vention.[1,11] Many Latin American countries use food fortifi ed with 
iron and other micronutrients, promoting consumption in specifi c 
population groups such as children.[12,13] The Cuban government 
has designated priority groups for subsidized food sales at local 
groceries nationwide, providing children aged six months to three 
years with iron- and vitamin C-fortifi ed fruit purees since 2003, and 
iron- and zinc-fortifi ed milk since 2005.[8,14,15] 

These actions are now part of the Comprehensive Plan for Pre-
vention and Control of Iron-Defi ciency Anemia in Cuba (estab-
lished in 2008) in the general population, prioritizing high-risk 
groups. In addition to fortifi ed foods, the Plan involves strategies 
such as dietary supplements, food diversifi cation, and surveil-
lance to monitor iron-defi ciency anemia and to evaluate interven-
tion effectiveness.[16,17]

UN agencies have cooperated in these efforts through a number 
of programs:
• Food Assistance Project #10032 (fi nanced by the World Food 

Programme, 2002–2008),[18] including introduction in 2006 of 
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ABSTRACT
INTRODUCTION Anemia is the main nutritional problem in Cuban 
preschool children, prompting several interventions to prevent and 
control it. An enhanced national strategy was established in 2008, 
and particular attention paid to the eastern provinces, the region with 
greatest challenges in social determinants of health.

OBJECTIVE Determine anemia prevalence in children aged 6–59 
months in Cuba’s fi ve eastern provinces in three separate years within 
a decade, as well as association of anemia with epidemiological and 
nutritional factors, to assess impact of Cuba’s Comprehensive Plan 
for Prevention and Control of Iron-Defi ciency Anemia in Cuba. 

METHODS Cross-sectional studies of children aged 6–59 months 
(completed) were conducted in 2005, 2008 and 2011. Hemoglobin 
levels were measured to diagnose anemia (hemoglobin <110 g/L) and 
data were collected on independent variables such as age, sex, area 
of residence (urban or rural), daycare center enrollment, birth weight, 
breastfeeding history, and maternal anemia during pregnancy. Fre-
quency distributions were created and comparisons tested with the 
chi square, and odds ratios calculated with 95% confi dence intervals.

RESULTS Anemia prevalence in the region fell from 31.8% in 2005 
to 26% in 2011; most of cases were mild (hemoglobin: 100–109 g/L). 

Prevalence was higher in children aged 6–23 months than in those 
aged 24–59 months throughout. No signifi cant differences were found 
in anemia prevalence between boys and girls. Prevalence was higher 
in rural than in urban areas in 2005 (p = 0.026) and 2011 (p = 0.012). 
Daycare enrollment emerged as a protective factor in all three years. 
Low birth weight was associated with anemia only in 2011 (OR 1.74, 
CI 1.04–2.92). Prevalence of exclusive breastfeeding for six months 
increased over the study period; lack of breastfeeding was found to 
be associated with anemia in 2005 (OR 1.57, CI 1.05–2.34). Maternal 
anemia at onset of and during pregnancy was a signifi cant risk factor in 
2005 (OR 1.98, CI 1.27–3.10) and 2011 (OR 1.43, CI 1.05–1.94). 

CONCLUSIONS Although anemia prevalence steadily decreased 
over the study period, it continues to be a public health problem in 
Cuba and anemia prevention and control measures should be main-
tained and strengthened: interventions for women of childbearing age, 
fostering exclusive breastfeeding of infants through their sixth month, 
and encouraging compliance with recommendations on complemen-
tary feeding per Cuba’s nutritional guidelines for children aged <2 
years. Further evaluation is needed to identify the causes of anemia 
in the population of preschool children.

KEYWORDS Anemia; children, preschool; infants; breastfeeding; 
child daycare centers; Cuba
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iron- and vitamin-fortifi ed Corn Soya Blend (CSB), a vitamin- 
and iron-fortifi ed food for children aged <5 years;[18] 

• Project #10589 to support the national Plan among children aged 
<5 years in Cuba’s fi ve eastern provinces (2008–2012);[19] and

• A multiagency project to combat anemia in vulnerable groups 
(2009–2013).[20,21]

Eastern Cuba has been the object of UN agency and Cuban author-
ities’ attention in this area, as the region with the greatest challeng-
es in social determinants of health. Vulnerability studies in eastern 
Cuba have examined the role of food insecurity in the prevalence 
of malnutrition in children aged <5 years, analyzing various indica-
tors: socioeconomic (such as population, average salary, commer-
cial production), environmental (drought, fl ooding, soil quality, water 
supply, food production) and human development (low birth weight, 
participation of women in the workforce).[22]

Depending on the type of nutritional problem at issue, hemoglobin 
may not always be the most appropriate indicator for anemia, due 
to its low sensitivity to iron defi ciency (hemoglobin levels often 
overlap in iron-defi cient and healthy individuals). Its specifi city is 
also poor, since iron defi ciency is only one of many disorders that 
can cause anemia.[23–25] Despite this constraint, in Cuba, as 
in many developing countries with high prevalence of iron defi -
ciency, hemoglobin levels can be an appropriate, inexpensive and 
simple indicator of iron status and anemia.

The objective of our research was to determine anemia prevalence 
and association of anemia with nutritional factors in children aged 
6–59 months in Cuba’s fi ve eastern provinces, enabling evalua-
tion of the impact of the various interventions of the Comprehen-
sive Plan for Prevention and Control of Iron-Defi ciency Anemia.

METHODS 
A three-phase, descriptive, cross-sectional study was designed, 
which included intermediate and fi nal evaluations of the Cuban 
government’s food assistance project (#10032), with support from 
the World Food Programme (WFP), and an evaluation of the proj-
ect to support work of the Comprehensive Plan for Prevention and 
Control of Iron-Defi ciency Anemia in Cuba’s fi ve eastern provinc-
es (#10589, also supported by WFP). Research was conducted in 
the fi rst semesters of 2005, 2008 and 2011, in the provinces of Las 
Tunas, Holguín, Granma, Santiago de Cuba and Guantánamo.

Universe and sample The universe was composed of preschool 
children (aged 6 months to 59 months (completed; i.e., until day 
before fi fth birthday) in Cuba’s fi ve eastern provinces (an estimat-
ed 263,252 children aged <5 years).[24] The sample in each prov-
ince was selected considering the child’s area of residence (urban 
or rural) and enrollment (or not) at a daycare center.

Sampling We used a stratifi ed multistage cluster design in which 
strata included province, area of residence (urban or rural), munic-
ipality and daycare enrollment. Municipalities were the primary 
sampling units, family doctor-and-nurse offi ces (CMF, the Span-
ish acronym) were the secondary sampling units, and individual 
children constituted the units of analysis. To calculate the sample 
size needed, we used the National Statistics Bureau’s population 
estimates for children aged <5 years in urban (n = 162,565) and 
rural areas (n = 100,687) in the country’s fi ve eastern provinc-
es,[26] assuming anemia prevalence of 35% and accepting a 10% 
margin of error for a 95% confi dence interval. 

As it was a complex sample, a design effect of 1.5 was applied 
and to compensate for sample attrition, sample size was 
increased by approximately 10%. The fi nal total desired sample 
was 2350, with 1175 children in urban and 1175 in rural areas. 
For practical reasons, the sample was evenly distributed across 
the 5 provinces: 470 children per province, also evenly divided 
between urban and rural areas (235 in each). Within each area 
(urban and rural) of the province, municipal distribution was pro-
portional to population size in 4 or 5 municipalities accounting for 
approximately 40% of municipalities in each province (randomly 
selected, except that the provincial capital was always included, 
because of its high population density). Within each area in a 
municipality, the sample was further divided between children 
enrolled in day care and those who were not (30% and 70%, 
respectively); because hard data were not available, daycare 
accordance was estimated by a key informant (personal com-
munication, Mercedes Leiva, preschool education department of 
Cuba’s Ministry of Education). 

Municipalities selected by province were: 
Las Tunas: Puerto Padre, Tunas, Jobabo and Amancio 
Rodríguez
Holguín: Banes, Holguín, Calixto García, Cueto and Sagua de 
Tánamo
Granma: Jiguaní, Bayamo, Manzanillo, Campechuela and 
Niquero
Santiago de Cuba: San Luis, Santiago de Cuba, Palma 
Soriano and Tercer Frente
Guantánamo: Guantánamo, Niceto Pérez, Baracoa and San 
Antonio

In each municipality, 20% of CMFs were selected by phased sys-
tematic sampling, to ensure that selected offi ces were evenly 
distributed throughout the municipality; children were selected 
from CMF rosters, using updated lists from the latest annual 
polio vaccination campaign. In areas without daycare centers, 
the population that would have been included in these was 
deemed sample loss. 

This sampling strategy was also applied in the 2008 and 2011 
studies, enabling comparison of results.

Inclusion/exclusion criteria All apparently healthy children in 
the target group at the time of sample selection were included. 

Study variables The dependent variable was anemia (Hb <110 
g/L); independent variables were age, sex, area of residence 
(urban, rural), and daycare center enrollment. For children aged 
6–23 months, nutritional variables potentially associated with ane-
mia were evaluated: birth weight, exclusive breastfeeding for six 
months, and maternal anemia during pregnancy. We assessed 
the effect of ever having been breastfed in the third survey in 2011 
(Table 1).[8,27,28] 

Hemoglobin measurement Blood was collected by fi ngerprick, 
a standard technique for anemia prevalence fi eld studies. Testing 
was done with the HemoCue β-Hemoglobin System (blood hemo-
globin photometer, HemoCue 201+; Ängelholm, Sweden) using 
microwells with dry reagent and battery-run equipment.[29–31] 
Technicians performing this procedure were trained and certifi ed 
prior to each step of the work to minimize errors in test–retest reli-
ability, and were also provided with an instruction manual.
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Data collection and management A standard form and data-
base, designed by trained and certifi ed personnel at the Nutrition 
and Food Hygiene Institute (INHA, the Spanish acronym), were 
used to collect and manage nutritional data. Birth weight was tak-
en from the health record used in well child visits. Data on exclu-
sive breastfeeding and mother’s history of anemia at onset or in 
second or third trimester of pregnancy were collected by direct 
interview in which the mother was asked about the number of 
months of breastfeeding and her hemoglobin during pregnancy. 

In each province, an Excel database was created and forwarded 
to INHA. SPSS version 13.0 was used for frequency distributions, 
anemia prevalence (%) with confi dence intervals, and for provin-
cial comparisons using the chi-square test.[32] Epi-Info version 
3.3 was used to calculate odds ratios and 95% confi dence inter-
vals to determine strength of association and statistical signifi -
cance between anemia and independent variables.

Ethical considerations The project was approved by the INHA 
ethics committee and authorized by the National Pediatrics Expert 
Group and the Maternal–Child Division of the Ministry of Public 
Health. Written informed consent was obtained from parents or 
guardians of participating children. All children identifi ed as ane-
mic during the study were referred for treatment to their family 
doctors, who also received their patients’ laboratory reports. 

RESULTS
Anemia prevalence by 
province and age group 
In 2005, the sample includ-
ed 2016 children (Table 2); 
31.8% of whom were ane-
mic. Anemia prevalence was 
highest in the provinces of 
Guantánamo and Santiago 
de Cuba (Figure 1). Anemia 

prevalence was highest in children aged <2 years, and higher in the 
group aged 6–11 months (62.1%) than in the group aged 12–23 
months (52.8%) (Table 2).

In 2008, the sample included 2121 children (Table 2). Anemia 
prevalence was 24%, signifi cantly lower than that observed in 
2005 (p <0.001); prevalence was highest in the provinces of 
Guantánamo and Holguín (Figure 1). There were statistically sig-
nifi cant decreases in Guantánamo, Santiago and Granma com-
pared with 2005 (p <0.005). Anemia prevalence in the group aged 
6–11 months (50.1%) was signifi cantly less than in 2005 (p = 
0.004). Similarly, a reduction was observed in anemia prevalence 
in children aged 12–23 months (from 52.8% to 32.7%, p <0.001) 
and aged 24–59 months (from 19.8% to 12.2%, p <0.001). In the 
group aged 24–59 months, a relatively greater drop in anemia 
prevalence was observed (38.4%) than in the group aged 6–23 
months (29.1%).

The 2011 sample included 2204 children (Table 2). Anemia 
prevalence was 26%, for a relative increase of 8.3% com-
pared with 2008. Anemia prevalence was 44.3% in the group 
aged 6–11 months, a nonsignifi cant reduction from 2008 (p = 
0.174). In the group aged 12–23 months, prevalence was 37.4%, 
higher than in 2008 (p = 0.107). Anemia prevalence increased 
signifi cantly from 2008 to 2011 to 17% in the group aged 24–59 
months (p <0.001), but there was substantial provincial varia-
tion (Figure 1). 

Prevalence tripled in Las Tunas (from 18.8% to 56.4%); the 
change in Guantánamo was nonsignifi cant; and signifi cant 
improvements were observed in Granma, Holguín and Santiago 
de Cuba (relative decreases of 46.2%, 37.5% and 23.5%, respec-
tively; p <0.005). The greatest reductions in anemia prevalence 

Table 1: Study variables
Variable Category

Age group 
(months completed)

6–11 
12–23 
24–59 

Sex Male, female
Area of residence Urban, rural
Day care center enrollment Yes, No

Anemia Yes: Hb <110 g/L[8]
No: Hb ≥110 g/L

Severity of anemia
Severe: Hb <70 g/L 
Moderate: Hb 70–99 g/L
Mild: Hb 100–109 g/L[8]

Nutritional variables (for children aged 6–23 months)

Birth weight[27] (g)
Low <2500 
Normal 2500 to 4000
Macrosomia >4000 

Exclusively breastfed for 
fi rst 6 months Yes, No

Ever breastfed 
(assessed only in 2011)

Proportion who had ever been 
breastfed[28]

Maternal anemia during 
pregnancy
 

At onset of pregnancy 
In 2nd or 3rd trimester 
No 

Hb: hemoglobin

Table 2: Anemia prevalence in children aged 6–59 months in eastern Cuba (2005, 2008 and 2011)

Age group
(months)

2005 2008 2011
Anemic Anemic Anemic

N n % (95% CI) N n % (95% CI) N n % (95% CI)

6–23
6 to 11 240 149 62.1 (56.1–68.7) 365 183 50.1 (45.0–55.2) 264 117 44.3 (38.3–50.3)
12 to 23 430 227 52.8 (48.6–58.2) 538 176 32.7 (28.7–36.7) 620 232 37.4 (33.6–41.2)
Total 670 376 56.1 (52.3–59.9) 903 359 39.8 (36.6–43.0) 884 349 39.5 (36.3–42.7)

24–59 1346 266 19.8 (17.7–21.9) 1218 149 12.2 (10.4–14.0) 1320 224 17.0 (15.0–19.0)
Total 2016 642 31.8 (29.8–33.8) 2121 508 24.0 (22.2–25.8) 2204 573 26.0 (24.2–27.8)

Figure 1: Anemia prevalence in children aged 6–59 months, by 
province
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         de Cuba
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in the group aged 6–23 months were in Granma and Santiago 
de Cuba (47.4% and 34.7%, respectively); the smallest was in 
Guantánamo, 7%. In Holguín, the largest decrease (58.4%) was 
in the group aged 24–59 months. In Las Tunas, anemia preva-
lence doubled in the group aged 6–23 months and quadrupled in 
the group aged 24–59 months.

Most anemia cases were classifi ed as mild in all three surveys, 
(64% in 2005; 76.2% in 2008; 70.7% in 2011); moderate anemia 
constituted 35.7% of cases in 2005; 23.4% in 2008; and 29.3% in 
2011. In 2005 and 2008, only 0.3% and 0.4% of cases, respec-
tively, were severe (n = 1 in both years). There were no cases of 
severe anemia in 2011.

Sex None of the three surveys found statistically significant 
differences for anemia prevalence by sex. In 2005, prevalence 
was 33% in boys and 31% in girls (p = 0.337); in 2008, 24.2% in 
boys and 23.8% in girls (p = 0.440); and in 2011, 26.5% in boys 
and 25.5% in girls (p = 0.594). Nor were signifi cant differences 
by sex observed in any of the surveys in the group aged 6–11 
months (2005: p = 0.501; 2008: p = 0.601; 2011: p = 1.000), 
an age group in which higher rates have been reported in 
boys.

Urban–rural residence In 2005, anemia prevalence was higher 
in rural than in urban areas (34.4% vs. 29.8%, p = 0.026). The 
difference was smaller and nonsignfi cant in 2008 (25.8% vs. 
22.5%, p = 0.077). In 2011, prevalence was again higher in rural 
areas than in urban areas (28.5% vs. 23.5%, p = 0.012) (Figure 
2). No signifi cant differences between rural and urban areas were 
observed in the group aged 6–23 months.

Day care Daycare centers were found in all urban areas stud-
ied. In three provinces, however, there were daycare centers only 
in some municipalities: Bayamo and Manzanillo in Granma; San 
Luis and Santiago in Santiago de Cuba Province; and Guantá-
namo in Guantánamo Province. The resulting sample shortfall in 
rural areas without daycare centers was 23%. 

In all three years, less than 20% of all children were enrolled in 
day care (2005: 19.1% in 2005, 19.8% in 2008, and 18.4% in 
2011). Daycare enrollment was revealed as a protective factor 
for anemia in all three years of the study, with signifi cantly lower 
anemia prevalence than in the non-daycare group (Table 3).

Low birth weight Prevalence of low birth weight in the study 
sample was 7.3% in 2005, 6.3% in 2008, and 8% in 2011. A sig-
nifi cant association between low birth weight and anemia was 
observed only in 2011 (OR 1.74, CI 1.04–2.92). Macrosomia was 
observed in all three years (5–10%), although there was no sig-
nifi cant association with anemia.

Breastfeeding In 2005, 28.1% of infants were exclusively breast-
fed for their fi rst 6 months. Of those not exclusively breastfed for 
this period, 60.4% developed anemia, for a signifi cant association 
between lack of exclusive breastfeeding through 6 months and 
appearance of anemia in that age group (p = 0.021) (Table 4). In 
2008 and 2011, 29.8% and 34.1% of children, respectively, were 
exclusively breastfed for 6 months. In neither of these years was 
a signifi cant association with anemia observed (p = 0.192 and p = 
0.168, respectively).

In the 2011 survey, we also asked whether the child had ever 
been breastfed; 86.9% of children had had at least some breast-
feeding and of these, 72.8% (63.2% of sample) had been breast-
fed ≥4 months. There was no difference between those who had 
been breast fed for ≥4 months and those who had never been 
breastfed or had been for <4 months (39.4%).

Maternal anemia In 2005, 24.1% of mothers were already 
anemic before pregnancy and 69.3% of their children devel-
oped anemia aged 6–23 months, a signifi cant association (p = 
0.001). In 2008, 25.5% of mothers began pregnancy with ane-
mia, and 44.5% of their children developed anemia aged 6–23 
months, but there was no signifi cant association (p = 0.168). A 

Peer Reviewed

Table 4: Anemia prevalence in children aged 6–23 months, by 
exclusive breastfeeding and maternal anemia
Exclusively breastfed for fi rst 6 months

Group 

2005
(n = 527*)

2008
(n = 865*)

2011
(n = 880*)

N
Anemic Anemic Anemic
n % N n % N n %

No 379 229 60.4 607 237 39.0 580 224 38.6
Yes 148 73 49.3 258 113 43.8 300 123 41.0
OR (95% CI) 1.57 (1.05–2.34) 0.82 (0.61–1.12) 0.91 (0.67–1.22)
Maternal anemia at onset of pregnancy 

Group 

2005
(n = 523*)

2008
(n = 856*)

2011
(n = 869*)

N
Anemic Anemic Anemic
n % N n % N n %

Yes 127 88 69.3 218 97 44.5 258 118 45.7
No 396 211 53.3 638 250 39.2 611 227 37.2
OR (95% CI) 1.98 (1.27–3.10) 1.24 (0.90–1.72) 1.43 (1.05–1.94)
* Data unavailable for some children 

Figure 2: Anemia prevalence in children aged 6–59 months, by 
urban/rural residence
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Table 3: Anemia prevalence in children aged 6–59 months, by 
daycare enrollment

Daycare 
enrollment

2005
(n = 2013*)

2008
(n = 2121)

2011
(n = 2204)

N Anemic Anemic Anemic
n % N n % N n %

No 1624 578 35.6 1701 465 27.3 1798 527 29.3
Yes 389 64 16.5 420 44 10.5 406 46 11.3
OR (95% CI) 2.81(2.09–3.78) 3.21 (2.28–4.53) 3.24 (2.32–4.55)
*Data unavailable for 3 of 2016 children in sample
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weak but signifi cant association was observed in 2011, when 
29.7% of mothers began pregnancy with anemia and of these, 
45.7% of their children developed anemia aged 6–23 months 
(p = 0.018) (Table 4).

Reported anemia was 5–10% higher in the second or third tri-
mester of pregnancy than at onset in all three years. In 2005 and 
2011, a weak but signifi cant association was observed between 
development of maternal anemia in the second or third trimester 
of pregnancy and anemia prevalence in children, similar to the 
association observed in the fi rst trimester.

DISCUSSION
Our results for 2005 showed higher anemia prevalence than the 
29.1% reported in Reboso’s 2002 study, but in 2005 most cases 
were mild, compared to only 22% mild in the 2002 study. Addi-
tionally, Reboso studied only urban children aged 6–24 months, 
limiting comparisons with that group.[18]

Decreased anemia prevalence in preschool children in eastern 
Cuba over the study period could be a result of enhanced mater-
nal-child health interventions, such as antenatal care for pregnant 
women (aimed at reducing low birth weight and anemia during 
pregnancy), breastfeeding promotion education, and anemia 
detection (leading to treatment) in well child visits.[33,34] 

Food-fortifi cation strategies in the Plan could also be contribut-
ing to these results. However, while Corn Soya Blend (CSB) was 
distributed in the eastern provinces, it was found that only 0.6% of 
children aged 1–5 years were consuming it.[9] In addition, a UN 
World Food Programme literature review of CSB consumption in 
other populations revealed that the blend contains antinutrients 
that interfere with absorption of essential micronutrients, so it is 
not recommended for children aged <2 years, whose rapid growth 
means high needs for both macro- and micronutrients. CSB is 
now being reassessed with a view to reformulation to permit wider 
usage with greater benefi ts.[35]

Although educational activities were implemented in the fi ve 
eastern provinces as part of the Plan and food interventions 
were similar in all, the drop in anemia prevalence was signifi -
cant only in some provinces (Granma, Santiago de Cuba and 
Guantánamo). National studies conducted in 2007 in children 
aged <3 years found rates very similar to those of our 2008 
study.[10] Differences in results between provinces—particu-
larly the substantial increase in Las Tunas between 2008 and 
2011—indicate need for further research on anemia risk fac-
tors, such as food availability and accessibility; incidence of 
bacterial, viral or parasitic infections; other nutrient defi cien-
cies; obesity; and consumption of vitamin and mineral supple-
ments.[36,37]

The relative decrease in anemia prevalence from 2005 to 2011 in 
the group aged 6–11 months could be due to the fact that most 
preventive actions have been conducted in this age group, includ-
ing adoption of nutritional guidelines for children aged <2 years, 
which recommend introduction of complementary foods in addi-
tion to breastfeeding starting at age 6 months.[38]  

Despite these signs of progress, from a public health perspec-
tive—and by WHO defi nitions—anemia prevalence in children 
aged 6–11 months in the fi ve eastern provinces puts it in the 

severe category. Contributing factors could be: unmet higher iron 
requirements at that age;[39] maternal anemia during pregnancy; 
inadequate provision of complementary foods to children aged 
≥6 months (only 64.2% in the eastern region in 2010, although 
national nutrition guidelines recommend that breastfed infants 
aged ≥6 months be given complementary foods).[38,40] Further 
investigation is also needed to determine timing of umbilical cord 
clamping in Cuba; clamping earlier than one minute reduces the 
transfusion of cord blood that protects the infant against iron defi -
ciency during the fi rst months of life.[41]

Boys are reported to be more susceptible to iron defi ciency than 
girls because of their more rapid growth in the fi rst months of 
life,[42] but this was not observed in any of the three surveys we 
conducted.

The majority of Cuban preschoolers are cared for informally; 
only 28% of children aged 1–5 years are enrolled in daycare 
centers. We found daycare enrollment to be protective against 
anemia; this may be related to the fact that they are fed at rec-
ommended intervals specifi c to their age and receive all food 
groups. In addition, hemoglobin testing is required before a 
child can be enrolled in daycare, providing an opportunity for 
early treatment to ensure the child starts day care with normal 
iron status. 

In studies conducted in communities of Havana (unpublished 
data), we found that at-home mothers with preschool children 
tend to have more irregular meal schedules, which could result in 
the children not receiving all the nutrition critical for their develop-
ment. In contrast to our results, a study in Recife, Brazil, found an 
anemia prevalence of 55.6% in children aged <5 years in public 
daycare centers, when a much lower prevalence was expected 
given the balanced diet and health care they received there. The 
authors acknowledged that they were missing important infor-
mation about the children’s nutritional status prior to enrollment, 
which may have infl uenced results.[43]

In the postnatal period, how rapidly iron is utilized depends on 
growth rate, iron ingestion and iron losses. More rapid weight 
gain confers higher risk of iron defi ciency. Children with low 
birth weight suffer double jeopardy in this respect: they start with 
lower iron stores and their rapid postnatal growth increases their 
iron requirements.[42] Prevalence of low birth weight in all three 
surveys was slightly higher than the national average reported 
between 2005 and 2011 (5.3% to 5.4%).[44] The association 
observed between low birth weight and anemia in children aged 
6–23 months suggests that actions to reduce low birth weight not 
only help prevent infant mortality, but also help prevent anemia 
at these ages. Similar results were found by Konstantyner in São 
Paulo, Brazil.[45]

Exclusive breastfeeding is recommended for the fi rst six months 
of life, with introduction of complementary food beginning at six 
months and breastfeeding continuing up to two years.[46,47] 
There is some evidence that breastfeeding promotion efforts have  
been effective. The  Multiple Indicator Cluster Survey (MICS) 2011 
showed an increase in exclusive breastfeeding for six months in 
eastern Cuba, reaching 58.7%.[40,48] Similarly, in this study, 
a steady increase was observed from 2005 to 2011, although 
breastfeeding rates were lower than those reported in the MICS 
surveys. This difference may be explained by differing data collec-
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tion methods: MICS asked about children aged 0–5 months who 
were being exclusively breastfed at time of interview,[40] while 
our study collected the information retrospectively, about children 
who were already aged ≥6 months, the age threshold for inclusion 
in the study.

Introduction of other liquid or solid foods during the fi rst six months 
of life can interfere with absorption of iron from breast milk[49] 
and can also lead to an increase in respiratory symptoms.[47] 
We found a statistically signifi cant protective effect of six months’ 
exclusive breastfeeding only in 2005. The results of Brazil’s 
National Health Demographics study in 2006, which found no 
association between breastfeeding for four months and anemia in 
children,[50] are consistent with our 2011 fi nding of no difference 
in anemia prevalence between age subgroups of infants breast-
fed for <6 months, suggesting a threshold effect.

Kramer and Kakuma’s systematic review of optimal breastfeeding 
duration found scant data on iron defi ciency in developing coun-
tries, where iron stores in newborns can be suboptimal; they sug-
gested that exclusive breastfeeding without iron supplements in 
the fi rst months may compromise hematological status.[51] This 
could be a factor in the high percentage (>40% in all three years) 
of children aged 6–23 months in our study who were exclusively 
breastfed for six months and then became anemic.

Similar results to ours were found in a cross-sectional study 
conducted in Pernambuco, Brazil, which examined Hb levels 
in the mother, exclusive breastfeeding for six months, and 
hematological status in the child aged ≤6 months. The study 
found that one of the factors contributing to low Hb levels in the 
child was maternal anemia, highlighting the need to prevent 
anemia before, during and after pregnancy.[52] Our research 
found an association between maternal anemia at onset of and 
during pregnancy with subsequent anemia in children aged 
6–23 months, suggesting that actions for anemia prevention in 
women of childbearing age constitute an important strategy to 
help reduce anemia prevalence in preschool children. For this 
reason, as part of the national Plan, a free nutritional supple-
ment (MUFER) has been formulated for women of childbearing 
age with anemia risk factors, such as menorrhagia or recent 
surgery.[16]

Better estimates of iron status can have an important effect 
on identifying the real prevalence of functional iron defi ciency, 
as well as on design and implementation of interventions to 
improve iron nutrition.[53] While it is accepted that in popula-
tions with high anemia prevalence, the primary cause is iron 
defi ciency, other biochemical tests are needed to understand 
the whole picture. Defi ciencies in other nutritional micronutrients 
may also contribute: vitamin A, folic acid, cobalamin, ribofl avin, 
vitamin C, copper and zinc. Similarly, non-nutritional causes—
such as infection, infl ammation, hemoglobinopathies and chron-
ic illnesses—can contribute to development and perpetuation of 
anemia.[8,36,47]

The benefi ts of an intervention are never uniform, and under-
standing these variations requires generating hypotheses con-
cerning the underlying biology, so as to better identify lessons 
from a limited number of studies. A growing body of evidence 
suggests that the effects of iron interventions differ qualitatively 
depending on the individual’s pre-existing iron status.[54] Further-

more, additional research is needed based on interventions and 
basic sciences, particularly to explore interactions between iron 
status and infections.[55]

Our study has several limitations. First, only hemoglobin levels 
were used to determine anemia, while other iron-defi ciency indi-
cators (ferritin, erythrocyte indices, transferrin saturation index, 
zinc protoporphyrin) could not be assessed, limiting a more 
profound understanding of causes. Nevertheless, we consider 
hemoglobin estimates important for monitoring the effectiveness 
of national Plan interventions to prevent and control anemia. 

Second, the absence of daycare centers in the rural areas of 
many municipalities constrained our analysis of the possible ane-
mia-protective effect of organized day care. Third, data on mater-
nal anemia during pregnancy and breastfeeding duration were all 
self reported, so recall bias is a possibility. Fourth, because we 
were unable to determine the exact size of the age–sex strata, 
it was diffi cult to calculate weighting factors for analysis of com-
plex samples. However, the difference between the two sampling 
schemes has more to do with variance than with point estimates, 
which are similar.

Despite these constraints, the study is important because it has 
provided anemia prevalence data for Cuba’s eastern provinces 
in three different years over a decade. This information is valu-
able for understanding Cuba’s progress in anemia prevention and 
control. It also identifi ed factors associated with anemia that can 
help redirect the national Plan’s prevention and control strategies.

In order to evaluate the strategies’ impact, new studies are need-
ed to determine presence of other causes of anemia, such as 
vitamin A or other micronutrient defi ciency, malnutrition from obe-
sity, and infl ammation from recurrent infections (bacterial or para-
sitic). Multivariate analyses are required to assess the effect of 
the entire set of factors infl uencing anemia risk. 

CONCLUSIONS
Cuba’s strategies for anemia prevention and control have had 
a benefi cial effect in the area studied. Anemia prevalence in 
Cuba’s eastern region has steadily decreased, but it is still 
classifi ed as a moderate public health problem, with greatest 
impact in children aged 6–23 months. Moreover, it is classifi ed 
as a severe problem for the group aged 6–11 months in this 
region. Recommendations include continuation and strengthen-
ing of anemia control actions for women of childbearing age, 
such as exclusive breastfeeding for six months and compliance 
with Cuban guidelines on complementary feeding for children ≤2 
years. Further research is needed into the causes of anemia in 
the preschool population.
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