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Summary
Objective: To review and update epidemiological data on 
type 2 diabetes (T2D) in Spain and four Latin American 
countries: Colombia, Mexico, Chile, and Argentina.

Methods: Literature was reviewed by a search of PubMed, 
publications of the Ministry of Health, World Health Organi-
zation, International Diabetes Federation, and other public 
health agencies of each respective country.

Results: Of the five countries above, Mexico (13.6%) had 
the highest prevalence of diabetes, followed by Spain 
(10.4%). Within these countries, significant differences 
between urban and rural areas were observed (7.8% and 
1.4%, respectively). Diabetes consumes between 7% and 
15% of the total expenditure of these countries’ national 
health budgets. Mortality due to this disease has been re-
duced in different countries, demonstrating the success of 
measures taken to control this situation.

Conclusion: The literature shows that despite different ea-
ting habits and environments, Spain and these Latin Ame-
rican countries share a comparable magnitude of the T2D 
problem. Therefore, it might be worthwhile to implement si-
milar effective educational programmes to solve it.
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Introduction
Diabetes Mellitus (DM), one of the largest epidemi-

cs of the 21st century [1,2], is a chronic condition due 
to lack or insufficient production of insulin to cope with 
increased demand from peripheral tissues with a resul-
ting constant increase in blood glucose [3]. It imposes a 
heavy burden on both the person suffering the disease 
as well as the public health system.

Type 2 diabetes (T2D), is the most frequent clinical 
form of this disease (about 90% of all cases) [4] that fre-
quently appears in older adults but is currently incre-
asing its development at younger ages -even children 
and adolescents- associated with a higher incidence of 
obesity, sedentary lifestyle, and unhealthy diets [5].

T2D usually develops asymptomatically, making 
early diagnosis difficult to establish, and frequently 
taking a decade or more to reach one [6]. It is cha-
racterized by a decrease of tissue sensitivity to insulin 
(insulin resistance), together with decreased mass and 
function of pancreatic β-cells [7]. This defect leads to 
impaired glucose metabolism in liver, muscle, and fat 
cells [8].

The development of T2D is preceded by a stage of 
prediabetes characterized by blood glucose concentra-
tions above normal (> 100 mg/dL) but below the cut off 
for diabetes diagnosis (≥ 126 mg/dL), which implies a 
higher risk of developing T2D in the future [9]. The pre-
diabetes stage includes impaired fasting glucose (IFG), 
impaired glucose tolerance (IGT), and a combination of 

these two alterations [10]. These different stages pre-
sent a different chronological degree of annual progres-
sion to T2D [6]. However, this progression is possible 
to prevent, and normal glucose metabolism may even 
be restored by the adoption of healthy life styles [11]. 
However, since prediabetes is frequently associated 
with increased risk of developing cardiovascular disea-
se and mortality [12] as well as cancer [13], it must be 
considered a disease rather than a ‘predisease’ stage. 
Consequently, its early diagnosis and appropriate treat-
ment are correspondingly important.

According to the World Health Organization (WHO), 
diabetes is one of the ten causes of death worldwide, a 
number that continues to grow. Whereas the number 
of deaths due to diabetes was below one million people 
before the year 2000, it rose to 1.6 million by 2016 [14]. 
Regardless of populational economic income, no coun-
try is immune to this epidemic. If the problem is not ad-
dressed in time, these rates will continue to increase.

The prevalence of diabetes shows continuous 
growth worldwide, and data from the Non Communi-
cable Diseases Risk Factors Collaboration (NCD - RisC) 
shows that its figures have quadrupled over time 
[15,16]. For example, the International Diabetes Fe-
deration (IDF), in the eighth edition of its Atlas, esti-
mated that in 2017 about 425 million people betwe-
en the ages of 20 and 79 had diabetes [4] (Figure 1), 
showing continuous and alarming growth [15]. This 
increase has been faster in low- and middle- income 
countries [15].

On account of this problem, the Spain-Latin Ameri-
can Program of Science and Technology for Develop-
ment (CyTED), has approved the IBEROBDIA study that 
attempts to a) Update epidemiological, metagenomic 
and metabolomic data on the intestinal microbiome 
and b) To identify new biological markers for the predi-
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Figure 1: Estimated total number of adults living with diabetes (2017).
Source: image taken from the eighth edition of the Diabetes (IDF) Atlas [4]
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ction and early diagnosis of T2D, in Spain (Galicia) and 
the collaborating countries, namely, Mexico, Colombia, 
Chile, and Argentina. This report is related to its first 
step: the description of the epidemiological situation of 
T2D in these countries.

Epidemiology of T2d in Spain and Latin Ame-
rica

Chronic non-communicable diseases (NCDs) impose 
a heavy economic burden on the current health system; 
in addition, the number of people affected by NCDs is 
expected to increase substantially in coming decades as 
a reflection of global population aging and growth [17] 
(Table 1). The epidemiological situation in the countries 
involved in the IBEROBDIA programme will be described 
below.

Spain
In 2010 the first national study of diabetes in Spain 

started, aimed at providing exhaustive knowledge of 
T2D epidemiology (Di@betes.es); its results would be 
available in 2018. Preliminary data presented recently 
at the “Spanish Society of Obesity” Congress showed 
that of 2,048 patients evaluated, 85% (1,751 cases) 
presented an IGT, 78% (1597 persons) had their HbA1c 
levels measured, and 61% (1,251) had undergone an 
oral glucose tolerance test (OGTT). Since 2010, 386,003 

new cases of T2D have been diagnosed in Spain, ap-
proximately 44 cases per hour. This study also reflects 
the prevalence of diagnosed (7.8%) and previously un-
diagnosed (6%) cases of this disease [18,19].

The prevalence of T2D in Spain in 2011 was known 
to be between 4.8% and 18.7% (8.1%, according to the 
Ministry of Health and Consumer Affairs [20]), with an 
annual incidence of between 8.2 and 10.8 cases per 
1,000 inhabitants [21]. During the period: 2010 to 2017, 
there was an increase of 644.9 thousand adults with 
some type of diabetes. Since the number of adults with 
this disease in 2017 was around 3.6 million, the ongoing 
growth of the incidence of this disease is evident [4,22].

The survey performed in the last 12 months by the 
National Statistics Institute on chronic or long-lasting 
problems or illnesses in the adult population showed 
that the Canary Islands had the highest percentages 
(10.54% and 11.66% for women and men, respectively), 
whereas the lowest percentages were among women 
in the Basque Country (4.39%) and men in the Baleares 
Islands (5.20%). In Galicia the percentages for the two 
sexes varied little: 8.89% and 9.49% in women and men, 
respectively.

Latin america
Changes in demographic and socioeconomic profiles 

Table 1: Number of adults with diabetes (20 - 79 years) and national prevalence (%) of diabetes in Spain, Portugal, and Latin 
American countries (2013-2017) [4].

Country Year
2013 Prevalence (%) 2015 Prevalence (%) 2017 Prevalence (%)

Brazil 11,933.6 9.04 14,250.8 10.2 12,465.8 8.7

Mexico 8,723.4 11.77 11,463.8 14.7 12,030.1 13.6

Spain 3,790.7 10.83 3,576.1 10.4 3,584.5 10.4

Colombia 2,135.4 7.12 3,048.7 9.6 2,671.4 8.1

Argentina 1,607.8 5.98 1,723.9 6.2 1,757.5 6.2

Venezuela 1,232.0 6.61 2,133.4 11.1 1,311.4 6.6

Chile 1,253.9 10.36 1,372.7 11.0 1,199.8 9.3

Peru 786.2 4.28 1,231.2 6.4 1,130.8 5.6

Portugal 1,031.8 12.96 1,049.8 13.6 1,065.0 13.9

Cuba 814.5 9.74 1,020.0 12.1 897.6 10.6

Guatemala 661.0 8.97 761.5 9.1 752.7 8.4

Ecuador 530.1 5.68 830.1 8.5 554.5 5.5

Dominican Republic 652.9 10.66 505.7 8.1 520.8 8.1

Puerto Rico 393.5 15.4 365.1 14.2 400.6 15.4

Bolivia 361.0 6.29 389.0 6.5 391.0 6.2

Nicaragua 344.3 10.25 275.9 7.7 373.4 10.0

El Salvador 338.8 9.42 325.9 8.8 332.7 8.7

Costa Rica 218.8 6.78 278.9 8.6 319.1 9.5

Honduras 268.8 6.28 334.5 7.4 285.8 6.0

Paraguay 236.8 6.17 324.1 8.4 298.0 7.4

Panama 186.3 7.87 230.6 9.4 215.9 8.5

Uruguay 143.8 6.34 157.6 6.9 152.8 6.6
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The CARMELA study reported that 1,553 people 
(average age 47.5 years) living in the capital city (Bo-
gotá) had a prevalence of T2D of 8.1% (7.4% in women 
and 8.7% in men) [31].

In 2005, the self-reported prevalence of diabetes dia-
gnosis in adults (18 to 64 years of age) showed a higher 
prevalence in people between 50 and 64-years-old, in 
male adults, as well as in those with no formal educa-
tion and in those who had low income [32]. Although no 
reliable information exists on the rate of the rise in dia-
betes prevalence, considering the relationship between 
diabetes and obesity, it may be assumed to increase in 
parallel with the degree of adiposity. Comparing data 
from the two ENSIN surveys (2005 and 2010) of peo-
ple between 18 and 64 years of age, the prevalence 
of overweight/obesity increased by 5.1%: overweight 
and obesity separately increased by 2.3% and 2.8%, re-
spectively, over a 5-year period [33].

The national healthcare system is leveraged by two 
large entities: the Subsidized and the Contributive sy-
stem. The former includes low income patients that 
have a government-subsidized healthcare plan, whe-
reas the contributive system includes employees from 
whose salaries a 12.5% monthly discount is subtracted 
(as established by law); it is called POS based on its 
acronym in Spanish [34].

Fasting blood glucose measurement is included for 
diagnosis (mandatory for people over 40 years of age), 
OGTT and glycated haemoglobin (HbA1c). The POS does 
not include 24-hour blood glucose monitoring, but it 
may be requested through the Technical-Scientific Com-
mittee.

Since T2D is one of the 5 leading causes of death 
and one of the main 10 causes of medical consulta-
tions in the adult population in Colombia, the Colom-
bian Administrative Department of Science, Techno-
logy and Innovation (COLCIENCIAS) have requested 
that the Health Technology Assessment Institute and 
the Pontificia Universidad Javeriana, draft a clinical 
practice guideline for the diagnosis, treatment, and 
follow-up of T2D in the population over 18 years of 
age [35]. Although this guideline was not published in 
a scientific journal, it has been available locally since 
March 2016. Its main objective initially was to iden-
tify people with undiagnosed diabetes that could be-
nefit from early diagnosis/treatment [30].

This guideline provides diagnostic values for the 
screening and diagnosis of T2D, as well as values to 
identify people at risk of developing diabetes. In all 
cases it recommends diabetes education (adoption 
of a healthy lifestyle) emphasizing the importance 
of appropriate glycemia control to reduce T2D ri-
sks factors identified by the FINDRISC questionnaire 
[36]. The use of HbA1c is suggested as a strategy for 
T2D diagnosis in patients with fasting blood glucose 

in this region have induced important changes in its epi-
demiological profiles.

However, large differences have been found within 
countries when urban and rural settings were compa-
red. For example, the Colombian population showed 
a five-fold difference between urban (7.8%) and rural 
(1.4%) populations [23]. The data suggest that these dif-
ferences could be attributed to changes in the lifestyle 
and diet of modern society. Therefore, actions aimed 
against these changes might provide a challenging op-
portunity to develop primary prevention strategies [24].

Mexico: Mexico is the main consumer of sugary 
drinks and is also the country with the largest obese 
population in the world: the combined prevalence of 
obesity and overweight in adults is 71.3% [25,26].

In 2012 diabetes prevalence was 9.2%, which me-
ans that 12 million people 20 years and older have 
diabetes. Of this diagnosed population just over 80% 
receive treatment. However, only 25% attained treat-
ment targets, and therefore, 24.7% are at moderate 
risk while 49.8% are at very high risk of developing 
complications [27]. For this reason the disease beca-
me the main cause of demand for outpatient medical 
care, causes of hospitalization, of blindness, chronic 
renal insufficiency and non-traumatic amputations. It 
is also the main cause of death in adults 55-74 years 
old, and its control/treatment consumes 2.4% of the 
Gross Domestic Product [28].

It was predicted that by 2050 diabetes prevalence 
could reach between 14% and 22%. The high prevalen-
ce of obesity in this country, which accounts for 17.5% 
of the male and 25.2% of the female population could 
explain, at least partly, this predicted increase [29].

In 2008, the Staged Diabetes Management Program 
“MIDE” at the Institute for Security and Social Servi-
ces for State Workers (ISSSTE) changed the paradigm 
of diabetes care in Mexico: it was the first institution 
with HbA1c as the glycemic monitoring test, setting a 
precedent that would revolutionize diabetes care in 
the country. The MIDE Program, launched in 2014, has 
contributed to the integration of the National Strategy 
for Prevention and Control of people with overweight/
obesity and diabetes. In the MIDE program, 100% of the 
patients are monitored with HbA1c and 62% of them 
achieved treatment target values.

Colombia: Colombia is the third largest country in 
Latin America with approximately 48 million inhabi-
tants. The prevalence of T2D in the adult population 
(over 20 years of age) is between 7 and 9%, but is 5 ti-
mes lower in the rural population, resulting in around 
2 million people with the disease; this fact represents 
a challenge for the future, especially for the identi-
fication and treatment of those who are unaware of 
their diagnosis [30].

https://doi.org/10.23937/2377-3634/1410112
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USD $99,500 if end-stage renal disease were diagnosed 
[41].

All together, these figures support the concept that 
prevention of the development/progression of diabetes 
complications by attaining treatment goals, is a cost-ef-
fective approach to optimize the use of resources.

Argentina: Diabetes prevalence in the country rose 
from 8.4% to 9.8% in the 2005-2013 period, and was 
higher in the elderly, women with obesity, and people 
with lower income and low educational level [48]. Also, 
the number of undiagnosed and untreated people is 
high. Despite the knowledge that tight control of hyper-
glycemia and associated cardiovascular risk factors ef-
fectively prevents the development of chronic compli-
cations, most people with diabetes do not achieve ap-
propriate treatment goals to reach this prevention [49].

This in turn results in decreased quality of life of 
these people and in a higher cost of care. In this re-
gard, diabetic retinopathy is the number one cause of 
non-traumatic blindness; diabetes is also the leading 
cause of dialysis, accounting for 34.7% of incidental 
cases and 22.8% of renal failures [50,51]. However, 
the leading cause of death in people with diabetes is 
cardiovascular disease.

Diabetes prevalence in Argentina, compared to other 
countries in the region, is higher than in Uruguay and in 
many Brazilian cities (where it is between 3.6 and 6.9%).

It has been shown that education of healthcare 
providers and people with diabetes can effectively 
change this situation, especially by implementing the-
se programs at the primary care level and establishing 
coordinated activity between the different levels of 
care. Several examples of local evidence support this 
assumption, such as the PROPAT project developed by 
IOMA (social security organization of the Province of 
Buenos Aires [52]. The PRODIACOR program in the Pro-
vince of Corrientes [53], and, most recently, DIAPREM 
in the Municipality of La Matanza, Province of Buenos 
Aires [54], also improved the quality of care provided to 
people with T2D. In all of these programs, the diabetes 
education given and the organization of care promoted 
a significant improvement in clinical and metabolic indi-
cators, and also reduced care costs. DIAPREM provided 
education, but also added the systematic recording of 
variables (QUALIDIAB), the setting-up of a call center, 
and medical consultations scheduled with a cardiologist 
and an ophthalmologist. The education program was 
devoted to doctors in an online format whereas the pro-
gram for nurses was given face to face in the interven-
tion group. In the control group physicians and nurses 
continued to work as usual.

At the DIAPREM program startup, patients in both 
groups showed indicators of similarly poor quality 
of care (low percentage of patients with values for 

between 100 and 125 mg/dl [37]. The use of OGTT 
is recommended for T2D diagnosis in patients with 
fasting plasma blood glucose between 100 and 125 
mg/dL [38].

Chile: According to available national representa-
tive surveys taken in Chile in 2003, 2010, and 2016-
2017, the prevalence of diabetes in the population 
over 15 years of age was 6.3%, 9.4% and 12.3%, re-
spectively [39,40]. Data indicate a continuous growth 
of such prevalence that 1.8 million people are af-
fected with this condition, of which approximately 
90% suffer T2D. Further, the annual growth of pre-
valence has been projected by a stock and flow ma-
thematical model using trends provided by the three 
NHSs: population growth, mortality rates, and obe-
sity rates. Assuming a linear growth trend and the 
same average growth rate as in the previous 17 years, 
the prevalence by 2035 is expected to be 19.6% [41].

On the other hand, the Ministry of Health made the 
last study of burden of disease (BOD) in Chile in 2008. 
At that time, diabetes was located in the tenth place of 
specific causes based on Disability Adjusted Life Years 
(DALYs). Diabetes accounted for 72,230 DALYs, which 
corresponds to approximately 2% of this country’s total 
BOD [42].

Regarding access to healthcare, of the 78.5% of 
people diagnosed with diabetes, only 58.5% received 
treatment and 34% achieved treatment goals (HbA1c 
< 7.0%) [43,44]. The impact of this low effective co-
verage/metabolic control was studied using the IMS 
Core Model for Chile. Interestingly, it was repor-
ted that if 50% of diabetic patients could achieve 
the glycemic goals (and 20% reach those for blood 
pressure and dyslipidemia), the country would avoid 
13,983 cases of blindness, 12,539 cases of acute myo-
cardial infarction and 22,464 deaths in a 10 year pe-
riod [45]. A complementary analysis used individual 
risk profiles of diabetic patients provided by the NHS 
2010 in the context discrete event simulation model 
to project outcomes based on the UKPDS Outcome 
Model 2 [46]. From this analysis it was estimated that 
a newly diagnosed diabetic patient who did not suf-
fer any complication during his/her life would live on 
average 17.08 Quality Adjusted Life Years (QALYs). If 
complications such as heart failure or end-stage renal 
disease would occur, expected QALYs would decrease 
to 14.85 or 11.31, respectively.

In terms of economic costs, the International Diabe-
tes Federation estimated that 10.2% of the total health 
expenditure was attributable to diabetes in 2013 [47]. 
This is equivalent to USD $1,427 per diabetic person per 
year [45]. It was also estimated that a newly diagnosed 
patient with no complications during his/her life would 
cost USD $12,300, on average, an amount that would 
increase to USD $16,500 if heart disease appeared and 
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Despite the low percentage, this treatment constitu-
tes a considerable economic burden in health expen-
ditures [57].

•	 Diabetic Neuropathy (ND) is the third chronic com-
plication of diabetes. Although it is the most com-
mon (its estimated prevalence exceeds 50%), it is 
also the least studied, as its diagnosis is difficult 
and its pharmacological treatment is limited [59].

•	 Five percent of patients present neuropathy symp-
toms within five years of diagnosis and 50% within 
twenty-five years. Drug use, such as alcohol and to-
bacco, and the presence of peripheral vascular dise-
ase favours its development [59].

Mortality
Spain is one of the countries within the European 

Union where T2D has the greatest impact on both the 
population and the health care system, accounting for 
2.4% of all deaths with a mortality rate in 2015 of 22 
per 100,000 [60]. In men it represents 2% of all deaths 
having a mortality rate of 19.4 per 100,000 inhabitants, 
while in women it was responsible for 2.8% of deaths 
with a mortality rate of 24 per 100,000 inhabitants. In 
Latin America, non-communicable diseases: diabetes, 
cancer, respiratory diseases, and cardiovascular disea-
ses, are the four main causes of death. Between 2010 
and 2013, diabetes was the second leading cause of de-
ath in the 25-64 age group with 19.1 per 100,000 inhabi-
tants [61]. In 2014, the age-standardized mortality rate 
for T2D in the region shows a slight difference between 
men (35.6%) and women (31.6%) per 100,000 inhabi-
tants.

In Mexico, since 2000, T2D ranked in the first posi-
tion since accounted for 14.8% of deaths recorded in 
2014 [62]. The mortality rate per 100,000 inhabitants 
was more than twice that in Brazil, more than three ti-
mes the rate in Chile and 14 times the rate recorded in 
the United Kingdom [58].

From 2015 to 2017, diabetes mortality in the re-
gion has decreased, from 247,500 to 209,717 deaths, 
respectively. In 2017, about 44.9% of all these deaths 
occur in people under 60 years of age.

The reduction in mortality by some countries indi-
cates that control of diabetes is possible to a significant 
degree. Despite the reduction in deaths without any 
adjustment for population growth, it indicates that me-
asures have been taken to control this condition.

On account of this situation some countries have 
implemented programs to combat, prevent, and impro-
ve quality of care in order to ameliorate this situation. 
In Spain and the different countries of Latin America a 
reduction in mortality has been observed, namely: in 
Spain it decreased by 34.6% [63], in Colombia by 31.3% 
[64], in Argentina by 29.3% [65,66], and in Chile by 7.6% 
[67].

Body Mass Index (BMI), HbA1c, blood pressure, and 
target lipid profile). However, these indicators impro-
ved significantly after 6 months in the intervention 
group, and continued to improve after 12 months of 
follow-up. Conversely, no significant improvement in 
any of these parameters was recorded in the control 
group. These results demonstrate that diabetes edu-
cation implemented at all three levels improves the 
quality of care and quality of life of people with dia-
betes, also reducing the cost of their care.

Comorbidity
When diabetes is poorly controlled - particularly 

when this deficient control continues for long periods 
- facilitates the development of a number of complica-
tions and comorbidities, as well as at least doubling the 
risk of death due to heart disease and stroke [47].

Diabetes complications can affect small and lar-
ge vessels, promoting micro- and macroangiopathy: 
whereas the former is diabetes specific and is re-
sponsible for most disabilities, the latter is frequent-
ly associated with other cardiovascular risk factors. 
However, it is 2 to 4 times greater in people with T2D 
than in their non-diabetic counterparts, which the-
reby makes it responsible for the main causes of dea-
th in adults worldwide [55].

Microangiopathic complications include:

•	 Diabetic Retinopathy (DR) is the main cause of 
non-traumatic blindness in adults; its prevalence in 
Europe has been estimated at 3-4%. However, the si-
tuation of patients with TD2 must be differentiated, 
since the prevalence increases to 60% for them [56].

In Mexico in 2012, 47.6% of patients with diabetes 
reported impaired vision, 13.9% had damage to the re-
tina and 6.6% had total loss of sight [28].

In Chile DR is the main cause of blindness. A study of 
diabetic subjects lasting over 5 years showed that 48% 
had retinopathy and 25% had advanced retinopathy 
[40].

•	 Diabetic nephropathy (NFD), if not detected and tre-
ated at an early stage, NFD may progress to chronic 
renal failure. Diabetes is one of the leading causes 
of renal failure, with approximately 10% to 20% of 
patients with diabetes dying from this cause [57]. In 
Chile, 35% of all cases of advanced chronic renal fai-
lure are known to be related to diabetes. Chile is the 
country with the highest frequency of renal replace-
ment therapy in South America [40].

•	 Factors such as low blood pressure (BP) and appro-
priate glycemic control may decrease its incidence in 
the diabetic population [58].

Although this complication is not as frequent, ac-
cording to data from the National Health and Nutri-
tion Survey (ENSANUT) in Mexico, by 2012 1.4% of 
patients with diabetes were on peritoneal dialysis. 

https://doi.org/10.23937/2377-3634/1410112
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In view of these data, it is obviously necessary to 
promote the active implementation of diabetes edu-
cation strategies to obtain an effective and sustai-
nable decrease of the current socioeconomic diabe-
tes burden.

Complementarily, studies such as the IBEROBDIA 
that will provide new key results on the epidemiology 
and pathogenesis of the disease could help to achieve 
this aim by facilitating the development of an interdisci-
plinary and intersectoral approach.
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