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ABSTRACT

The Cuban population exhibits high prevalence of overweight
and associated chronic non-communicable diseases, trends
that begin in childhood. In addition to factors related to the moth-
er’s health, factors contributing to excess weight gain in Cuban
children are: reduced prevalence of exclusive breastfeeding of
infants up to six months of age, full-term low birth weight infants
and nutritional mismanagement of this group, incorrect comple-
mentary feeding, obesogenic diet, family history and sedentary
lifestyles. Thus, it is important to adopt comprehensive, multi-
sectoral strategies that promote adequate nutrition and weight
control. This is particularly important for full-term low birth weight
infants, predisposed to body fat storage.
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INTRODUCTION

Excess body weight (overweight and obesity) is defined as excess
body fat. Indicators—such as weight and height for age, and body
mass index (BMI) for age—are used to diagnose excess body
weight in adults and children. These indicators are estimated for
each individual and compared with national or international growth
standards, such as those of the WHO.[1] Among the factors strongly
associated with increased risk of obesity later in life are: inadequate
caloric, protein and micronutrient intakes during pregnancy, low
birth weight (LBW), non-exclusive breastfeeding during the first six
months of life, high protein consumption during early childhood, low
quality complementary feeding (poor in micronutrients and essential
fats) and rapid weight gain during the first two years of life.[2]

The relationship between excess weight gain over the life span
and increased risk of major chronic non-communicable diseases
(NCD) has been well established.

At the end of the 1980s, 31.5% of Cuban men and 39.4% of
Cuban women were overweight.[3] As a result of the economic
crisis of the 1990s, the adult population registered an average
4-5 kg weight loss followed by a rebound in the first half decade
of economic recovery. Excess body weight in the Cuban popula-
tion increased from 33.5% in 1995 to 42.6% in 2001 and 43.8% in
2010.[3,4] This was accompanied by increased diabetes preva-
lence (116%) and incidence (140%) between 1997 and 2009,[3,4]
according to data available from the Continuous Assessment
and Risk Evaluation (CARE) registry for this period. The registry
covered 61.2% of the population (n = 5,951,088) in 1979, 75.9%
(n =7,918,647) in 1989, and 98.2% (n = 11,038,820) in 2009,
the latter proportion facilitated by implementation of the family
doctor-and-nurse program, placing these professionals in com-
munities throughout Cuba.[5,6] Franco reported that diabetes
mortality increased by 49% between 2002 and 2010 (from 9.3 to
13.9 deaths per 10,000), and noted a deceleration of the decline
in coronary heart disease mortality rates.[4]

According to data from Cuba’s Food and Nutrition Surveillance
System and studies conducted by the National Growth and
Development Group, excess body weight in children <5 years
increased from 13.5% to 17.4% between 2004 and 2011 (using
national standards), and from 23% to 31% in children aged 6-24
months.[3] Such substantial increases were consistent with
reports published in 2005 and 2008 on early atherogenic signs[7]
and type 2 diabetes[8] among Cuban children and adolescents,
as well as data from a 2006 report indicating that nonalcoholic
fatty liver was found in 48% of obese Cuban children aged 4-16
years.[9]

Cuba’s per capita expenditures for diabetes care alone (US$1219)
were the highest in Latin America in 2000[10] and likely have
risen considerably in the ensuing 14 years with the growing inter-
national economic crisis, exacerbating the impact of diabetes on
individual health and quality of life. Predicted increased rates of
diabetes in Cuban adults[11] undoubtedly will add to this already
heavy toll in both financial and human terms.

In 2012, the UK Health Forum and Oxford University pub-
lished results of micro-simulation models to project to 2050
the BMI- and obesity-related NCD trends, by age and sex,
for ten Latin American countries. The highest rates for dia-
betes and obesity in both men and women were predicted
for Cuba.[11] Based on the WHO BMI database and UNFPA
demographic statistics for 2011,[12] there will be >1.34 mil-
lion people aged =20 years with coronary heart disease or
stroke in Cuba by 2030; 220,000 with cancer, and 1.03 million
with diabetes.

The publication also reported that effective interventions to
reduce prevalence of excess body weight could have a major
effect on cumulative incidence of chronic NCDs by the year
2030.[11] The highest impact would likely occur in Cuba, where
it was predicted that >2000 cases of type 2 diabetes and >1300
cases of coronary heart disease and stroke per 100,000 pop-
ulation could be avoided by a mere 5% reduction in obesity
(BMI>30) rates.[11]

In Cuban children, higher rates of excess body weight, coincid-
ing with deficiency-related NCDs such as anemia,[13] impose a
double burden on the health system, requiring design of more
targeted health programs and interventions for pregnant women,
infants, and children during the first two years of life. This in turn
necessitates more precise identification of the main factors con-
tributing to excessive weight gain and glucose intolerance in
childhood, as described below.

Particular attention is paid to improvements needed in nutritional
management of full-term LBW newborns, since while prevalence
of LBW in Cuba is very low (about 5% over the last decade; in
2013, 6369 LBW infants),[14] poor nutritional habits in this group
can and have led to over-feeding, increasing their body weight
and adiposity, creating a health problem.[15]
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STUDIES ON CAUSES OF OVERWEIGHT
AND OBESITY IN CUBAN CHILDREN

Factors identified as contributing to increased overweight and
obesity in Cuban children and adolescents include: poor nutri-
tional status of women of childbearing age, iron deficiency
anemia before and during pregnancy, smoking and illnesses
during pregnancy, LBW, non-exclusive breastfeeding to age six
months, and promotion of rapid catch-up growth in LBW infants
with diets deficient in micronutrients and high in sugar and other
refined hydrocarbons.[12—-22]

The following research examples provide more detailed evi-
dence regarding diet, physical activity and certain genetic and
family lifestyle factors, as well as the association of excessive
weight gain to health outcomes in Cuban children.

Diet Studies conducted between 2000 and 2013, compris-
ing 873 children and adolescents 4-16 years of age (56
preschoolers, 768 school-age children and 49 adolescents),
showed high intake of refined carbohydrates and animal fat,
fast foods and sugary drinks; also, low intake of fruits, vege-
tables, and micronutrients. Sugar intake was twice the Cuban
recommended limit of 10% of total daily energy intake estab-
lished by Cuba’s Nutrition and Food Hygiene Institute (INHA).
[23] The researchers used isotopic methods to measure body
composition, physical activity and total daily energy expendi-
ture; and surveys by INHA provided data on ingestion of food
and nutrients (obtained through semiquantitative dietary sur-
veys, 24-hour food diaries, or weighing food consumed over
three days).[19] These results coincided with those regard-
ing the general Cuban population.[24] In some of the groups
under study, one in every three children consumed three
times the maximum recommended amount of sugar, which
promotes body fat accumulation and development of NCDs
in adulthood. Additional health risks were also identified from
high sodium content in food consumed, even before any table
salt was added.[19]

Physical activity In the year 2000, INHA started a project (still
ongoing) in collaboration with the UN International Atomic Energy
Agency to identify factors contributing to excess body weight in
the Cuban population. Studies of preschoolers living in different
geographic areas of Cuba showed the effect of urbanization on
reducing physical activity.[25] Boys from urban areas were more
sedentary than their counterparts in small towns or rural areas. All
preschool girls exhibited sedentary behavior, irrespective of place
of residence, revealing the role that gender plays from childhood
in the higher prevalence of excess body weight in Cuban women.
[3] The children under study had daily energy expenditures simi-
lar to those of children in highly industrialized countries’ urban
centers.[25]

Lifestyle, diet and genetic factors Obesity’s multifactoral
causes, as well as evidence in Cuba that obesogenic diet, the
population’s tastes and preferences,[24] and reduced physical
activity[25] all contributed to excess body weight, led to addi-
tional studies to identify the role of each of these factors. To this
end, 100 children (aged 6—-12 years) and 100 adolescents (aged
13-15) from Havana, were included in case-control studies in
2012-2014.[20,21] All participants were apparently healthy, and
had no history of infectious, inflammatory or chronic disease in

the previous three months. High adiposity, measured by iso-
topic deuterium dilution, was strongly associated with chronic
low-grade inflammation as measured by inflammatory cyto-
kines, and also with hyperinsulinemia, high blood pressure and
elevated cardiometabolic risk (indicated by levels of abdominal
fat, blood pressure, HDL cholesterol, triglycerides, and serum
glucose). A strong association was also found with substantial
consumption of fast foods, sugary drinks, refined cereals, car-
bohydrates, sodium, and animal fat, as well as with total energy
intake.[20,21]

Children and adolescents with excess body weight (defined as
BMI Z values >2, compared to the WHO’s growth standards,
2007),[26] with >30—-40% body fat in some cases, had mean
values of inflammatory indicators (such as C-reactive protein)
seven times greater than those of normal-weight children. In
this research, the increased adiposity was not associated with
reduced physical activity, but rather with an obesogenic diet, the
mother’s excess body weight at conception, and both parents’
excess weight.[20,21] Such findings corroborate that lifestyle
changes affecting all children and adolescents, more markedly
affect the most susceptible children, those with a family history of
excess body weight.

LOW BIRTH WEIGHT, POOR NUTRITIONAL
MANAGEMENT OF LBW INFANTS,

AND RISKS TO HEALTH

WHO defines LBW as weight at birth of <2500 g.[27] Infants
born with intrauterine growth retardation (IUGR) are those
born weighing less than the 10th percentile of birth weight for
gestational age, regardless of whether that weight is <2500 g.
For purposes of this paper and Cuban studies cited, we refer
only to full-term infants born between 37 and 42 weeks of gesta-
tion weighing <2500 g.

Children with LBW are more susceptible to glucose intolerance
and excessive body fat accretion in later life. The well-recognized
adaptive mechanism, described by David Barker in India and
in European populations that suffered periods of famine dur-
ing World War I, has been widely identified as contributing to
the overweight and diabetes epidemic in developing countries,
where children born with LBW live in societies replete with fast
foods, sugary drinks and obesogenic diets.[28] Full-term LBW
infants from undernourished mothers are epigenetically marked
as “thrifty phenotypes” in that they maximize the use of nutrients
to increase their chances of survival. This adaptation mecha-
nism, essential for fetal survival, may be at work later in life,
accounting for body fat accumulation, glucose intolerance and
diabetes in poorly managed postnatal obesogenic settings aim-
ing to gain in the first few years of life the weight these children
failed to reach at birth.

Increased nutrient demand for the rapid growth of LBW
infants should be met by frequent and exclusive breastfeed-
ing because of their reduced gastric capacity and not yet fully
developed gastrointestinal system. Unhealthy environments
and bacterial or parasitic infections are additional condition-
ing factors that may have an adverse impact on their immune
system, already compromised in utero and during the first few
months of life.[28]
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Contrary to recommendations, full-term LBW infants in Cuba have
accelerated growth[16—18] and consume excessive amounts
of calories and sugar over the first months of life.[22] This fast
growth is erroneously considered a success by doctors and fami-
lies, although it puts the children on an excess weight-gain curve,
in an attempt to counteract the intrauterine malnutrition that led
to LBW.

Exclusive breastfeeding, healthy until six months of age, pre-
vents malnutrition and buildup of excess body weight dur-
ing childhood.[29] In 2000 and 2006, only 28.7% and 26.4%
of Cuban newborns, respectively, were exclusively breastfed
during the first 4 months of life; this rate increased to 49%
in 2010-2011, which is to say that more than half the new-
borns did not benefit from exclusive breastfeeding.[30] Stop-
ping exclusive breastfeeding before infants are six months old
negatively impacts all of them, but particularly those with LBW,
for whom breastfeeding is essential to ensure normal growth.
Meeting these newborns’ energy and nutrient requirements
with low quality, high energy food and sugary drinks deficient
in micronutrients, instead of exclusive breastfeeding followed
by appropriate complementary feeding, contributes to adipos-
ity, inflammation and glucose intolerance,[20,21] as well as
anemia.[13]

A COMPREHENSIVE APPROACH TO PREVENTING
EXCESS WEIGHT GAIN IN CUBAN CHILDREN

If factors contributing to the overweight and obesity epidemic in
Cuban children are to be modified, we need a national program
using a multisectoral approach that involves all government insti-
tutions with a role in controlling weight increases in children and
adolescents.

The overall strategy should include concrete, systematic and
nationwide actions to reinforce nutrition education and to improve
food distribution and school nutrition; address the urgent need
to ensure regular physical activity; and include additional train-
ing for health personnel. It should also concentrate on correcting
nutritional management of full-term LBW infants, and pay great-
er attention to women'’s health in their reproductive years, even
before pregnancy.

Media and school-based health promotion programs should place
more emphasis on food and nutrition education, providing con-
crete guidance for preventing overweight and associated mor-
bidities. Actions aimed at reducing sugar and salt content in food
should be intensified, and the availability of sugary drinks and
unhealthy fast foods in and around schools should be controlled.
The National Plan for Urban and Suburban Agriculture’s excel-
lent results in boosting domestic production of fruits and veg-
etables[32,33] should be translated into increased consumption
in child care centers and elementary schools. A joint 2014-2016
project led by INHA, in collaboration with the Ministry of Agricul-
ture (Using nuclear techniques to assess the role of nutrition-sen-
sitive agri-food systems in improving diet, health and nutritional
status of vulnerable populations),[34] has been developed aimed
at fulfilling this goal.

WHO recommends that children and adolescents have 60 min-
utes of moderate or intense physical activity daily, equivalent to
fast-paced walking or jogging. Physical exercises should be part

of family life and health education. Urban design should meet
the structural guidelines for facilitating regular physical activity in
settings with a high population density.[34] Mandatory physical
activity at least three times a week should be guaranteed and
monitored in Cuban school curricula, reinforcing actions in urban-
area schools.

Targeted interventions for LBW infants A comprehensive
health policy initiative that provides the framework for ensuring
healthy weight gain, and preventing glucose intolerance, diabetes
and other NCDs, should include more concrete actions to avoid
full-term LBW infants’ rapid and excessive weight gain. Medical
staff should be specifically trained to start interventions during
women’s reproductive years long before pregnancy, since low
body weight and micronutrient deficiency in pregnant women
affect intrauterine growth. Thus, the National Plan for Prevention
of Anemia in Pregnancy should stress targeted actions for women
of childbearing age, including the prevention of disease and of
smoking during pregnancy.

Changes to current medical practices for care and monitoring
of LBW infants should include such actions as renewed promo-
tion of exclusive breastfeeding of infants until age six months,
already in the 1989 National Maternal and Child Health Pro-
gram. Also still relevant to the efforts to provide guidance on
nutrition are the 1990s’ Plan of Action for Implementing the
World Declaration on the Survival, Protection and Development
of Children and the Joint Program Support for the fight against
anemia in vulnerable groups in Cuba, sponsored by the MDG
Development Fund.

Diet and lifestyle of full-term LBW infants in their first years of
life should ensure normal and not excessive growth in order to
avoid body fat accumulation and glucose intolerance. Such a
diet should include several appropriate-sized daily portions of
food rich in micronutrients and low in sugar and salt, as well as
strict limitation of fast foods. Parents or guardians and medi-
cal personnel should be well aware that increases in weight
greater than those appropriate for age and sex do not represent
a professional or family success, but rather jeopardize the future
health of these children who are born with a higher predisposi-
tion to body fat storage.

CONCLUSIONS

The high prevalence of excess body weight in Cuba is undeni-
able. Associated NCDs are the first causes of death and the
most frequent morbidities in the country, with diabetes mellitus,
cancer and cardiovascular diseases on the rise. Health institu-
tions invest time and resources to counteract this tendency, but
the problem requires a comprehensive solution that the public
health sector cannot achieve alone.

Well-structured, multisectoral preventive actions and policies
will have a beneficial impact on reduction of overweight and
NCDs, including programs addressing lifestyle and nutrition
for families and their children. In this context, a comprehensive
approach to prevent excess weight gain in childhood, with more
precise guidance to mitigate risk factors, should be instituted.
This should take particular aim at rectifying errors in nutritional
management of full-term LBW infants, through concerted educa-
tion of health professionals, parents and families. M-
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