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Abstract
Chronic noncommunicable diseases are long-lasting and usually slow-moving diseases. Heart diseases and attacks, cancer, respi-
ratory diseases and diabetes are the main causes of mortality in the world, accounting for 60% of deaths.

Hypertension and diabetes are two chronic diseases and two significant cardiovascular risk factors that also present other com-
plications. 

Hypertension is a complication of diabetes and both diseases are independent risk factors for cardiovascular, renal, cerebral 
disease and peripheral atherosclerotic vascular disease. It can be estimated that between 30 and 75% of the complications of 
diabetes can be attributed to high blood pressure.

Hypertension accelerates and worsens the harmful effects of diabetes on the arteries, so those who suffer from both diseases tend 
to suffer more frequently from kidney failure, myocardial infarction, thrombosis and other complications. Similarly, it increases 
the risk of eye conditions such as cataracts, glaucoma and retinal problems. On the other hand, diabetes increases the risk of 
hypertension, due to its negative action on the arteries, which predisposes the narrowing of them and leads to hypertension.

From 40 to 60 percent of diabetic patients tend to suffer hypertension, while people with hypertension have a 50% increase 
in the risk of type 2 diabetes. In addition, the causes of both diseases depend on both genetic and environmental factors. In young 
people and children tend to present a greater number of symptoms and with greater intensity than in adults and the elderly.

This article shows the situation of these pathologies in a middle-income country like Colombia, where the presence of 
these two diseases is growing and latent.
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Abbreviations
DM	 :	 Diabetes mellitus

DM1	 :	 Diabetes mellitus type 1

DM2	 :	 Diabetes mellitus type 2

HTA	 :	 Hypertension

NCA	 : 	 Chronic noncommunicable diseases

SGSSS	 :	 General System of Social Security in Health

LMICs	 :	 Low- and middle-income countries

IRSP	 :	 Individual Registry of Services Prestation

RAR	 :	 Absolute reduction rate

IDF	 :	 International Diabetes Federation

CGM	 :	 Continuous glucose monitoring
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Introduction
Chronic Noncommunicable Diseases (NCD) represent a rel-

evant burden for the system of health for its costs very high and 
very late intervention, when no longer a significant benefit can be 
obtained for the health of the patient and the family.

Direct social and economic costs and indirect that NCD 
cause in institutions, patients and caregivers, are part of compul-
sory studies to improve the policies emanating from the General 
System of Social Security in Health (SGSSS) in Colombia, there-
fore, they support the viability and necessity of implement a pro-
gram to decrease the loading of the NCD that allows a solution to 
the integral care of the affected population [1].

Within NCDs, hypertension and Diabetes Mellitus (DM) are 
two diseases that are increasingly common in Low- And Middle-
Income Countries (LMICs) exposing patients to an increased risk 
of mortality and morbidity [2]. Identifying participants in the pre-
clinical stages through screening offers participants and providers 
the opportunity to modify long-term risk before serious complica-
tions occur [3,4], however, the burden of hypertension and diabe-
tes increases in the LMICs and in many countries, there are no pro-
grams dedicated to the diagnosis, prevention and care of patients 
with hypertension and DM [4]. 

The hypertension and diabetes mellitus are considered gen-
eralized public health problems. Despite this, there are few studies 
that report the prevalence of these diseases or replicable screening 
strategies. An analysis of global data in 2005 showed that 639 mil-
lion (625-654 million) patients with hypertension live in LMICs 
[5,6]. By 2025, the number of adults with hypertension is expected 
to increase by approximately 60% and almost three-quarters of the 
world population of hypertensive people will live in LMICs [4,7]. 

Hypertension (HTA)
In Colombia, according to the Ten-Year Health Plan 2012-

2021, for 2008, the prevalence of HTA, in the general population, 
was 22% [8]. The HTA was the second diagnosis that generated 
more consultations in the General System of Social Security in 
Health (SGSSS), with 7.3% of the total population and was the 
seventh cause of death in the country for the year 2011, with an 
adjusted rate of 11.34 per 100,000 inhabitants [9]. 

The prevalence para Colombia of HTA in women was 26% 
in 2010 and 31% in 2014, with an average increase of 1.35% per 
year. The data of consultations by HTA from the Individual Reg-
istry of Services Prostration (IRSP), showed 10% of prevalence 
of HTA in 2010 and 11% in 2014, with a 0.15% annual increase. 
The prevalence for men, was of 23.9% in 2010 and 28.7% in 2014, 
with an average annual increase of 1.2% and an absolute increase 
of 4.8 throughout the period. The data from IRSP, recorded a prev-
alence of 6.4% in 2010 and 6.8% in 2014, evidencing an increase 

of 0.45% in the 4 years [10]. 

In 2010 there were 2692 deaths in women due to HTA as a 
basic cause of death for a mortality rate to 13.8 per 100,000 inhab-
itants. In 2014, there were 2821 deaths due to this cause in women, 
with a mortality rate of 12.7 per 100,000 inhabitants. While the ab-
solute number increased by 129 deaths, the adjusted rate decreased 
by 1.1. On the other hand, in men, the number of deaths recorded 
in 2010 was 2,256 and 2,336 in 2014, with an average annual in-
crease of 20 deaths and an absolute increase of 80 deaths in the en-
tire period. The adjusted mortality rate was 14.8 in 2010 and 13.7 
in 2014, with an average decrease of 0.2 per year and an absolute 
decrease of 1.07 between 2010 and 2014 [11].

Actions for The Management and Prevention

Hypertension can not only be prevented but can be treated 
appropriately and at low cost, being able to avoid deaths and dis-
abilities secondary to the complications of this disease. It is nec-
essary to reduce the lack of knowledge in the general population 
about risk factors and to effectively increase changes in habits.

Healthy habits and lifestyles help to combat arterial hyper-
tension, not only in the prevention of its occurrence but also as 
a coadjutant in the success of the treatment. The healthy habits 
include maintaining a healthy diet, low in fat, salt and sugars; in-
crease physical activity and maintain an adequate weight; mod-
erate the intake of alcohol and reduce to zero the exposure and 
consumption of tobacco products.

Diabetes Mellitus (DM)

In Colombia, the DM reported an average mortality rate be-
tween 2009 and 2011 of 10.4 per 100,000 inhabitants, placing it 
within the first 10 causes of general mortality, being more than 
50% preventable [11]. DM was within the first twenty causes of 
healthy life years lost by 2010 in population ≥45 years [12]. 

Incidence

At a national level annually, were 178,308 new cases of DM 
in women and 160,370 in men. The incidence of DM in both sexes 
tended to decrease. In absolute terms, this decrease was greater 
in the male sex, presenting an absolute Reduction Rate (RAR) in 
the number of new cases of 319 deaths per 100,000 inhabitants. 
from 2010 to 2014. The RAR in the female sex was 180 deaths per 
100,000 inhabitants. for the same period. However, women regis-
tered higher incidence rates for all years of the observation period, 
except in 2011. The ratio of incidence rates between women and 
men was recorded in 2010 at 0.98 and in 2014 at 1,14 [10]. 

Prevalence

The prevalence of diabetes in Colombia depends on the fol-
lowing factors: Study period, sex, age range, diagnostic criteria, 
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origin and background of the population (eg, urban vs rural), and 
evaluation of special populations (eg, HIV/AIDS, metabolic syn-
drome, and high blood pressure).

The prevalence parameter was estimated taking from a 
systematic review and the IRSP o show a higher prevalence in 
women. 

According to the International Diabetes Federation [13], 
IDF in 2013, Colombia has a national prevalence rate of DM of 
7.12% (referring to the adult population of 29,989,290 inhabitants 
aged 20-79 years), and the number of people with DM2 in Co-
lombia is 2,135,380. Similarly, studies on the incidence of type 
1 diabetes (DM1) in Colombia are scarce. For children aged ≤14 
years by the year 1990, an adjusted incidence (for both sexes) of 
3.8 per 100,000 and an estimated prevalence of 1.8 per 10,000 
were found. By 2000, the incidence rate was 3.7 per 100,000, and 
by 2013 an incidence of 1.3 per 100,000 was seen [13-15]. Few 
studies have been conducted in Colombia on the frequency of ges-
tational diabetes; the incidence is low (0.34%) depending on the 
population studied and the diagnostic criteria used. The estimated 
prevalence varies from 1.43% to 2.03%, but may increase to 10% 
to 14% if the calculation is aimed at pregnant women with risk 
factors for DM [15,16].

The rise in DM prevalence rate may be attributable to fac-
tors that are more applicable today: Longer duration of diabetes, 
increased life span even without a diabetes cure, increased inci-
dence rate, forced displacement and internal migration, emigration 
of healthy people, immigration of susceptible individuals, and im-
proved and better access to diagnostic screening tests

Mortality

Between 2010 y 2014, at the national level, an average of 
5,650 deaths for DM were reported annually in both sexes, with 
the highest proportion of deaths in women (58%). There was a 
tendency to decrease mortality due to DM in both sexes during 
the study period. The decrease was similar in both sexes between 
2010 and 2014. However, women reported higher incidence rates 
for all years of the observation period. The ratio of mortality rates 
between women and men was recorded at 1.15 for 2010 and at 
1.13 in 2014 [10]. 

Between 1998 y 2011, the National Health Institute of Co-
lombia determined the average annual raw mortality para DM and 
age-adjusted mortality rates at 16.3 and 21.2 deaths per 100,000 
inhabitants, respectively. Of these deaths that occurred between 
1998 y 2011, 3.6% were due to DM [9]. The highest diabetes-
related mortality rates (>19 deaths per 100,000 inhabitants) were 
reported for the departments of Meta (highest at 27.24 per 100,000 
inhabitants) [17]. 

Current status of Diabetes Care in Colombia

According to the 2007 National Health Survey (ENS 2007) 
[18], 96.5% of patients with diabetes had been treated by a gen-
eral practitioner and 47.4% by a medical specialist. Similarly, the 
survey showed that 75% of patients with diabetes were advised to 
quit smoking and manage stress, and >80% were advised to lose 
weight and undergo lipid testing to regularly measure their blood 
or urine glucose levels.  More than 90% of patients were recom-
mended to exercise and lower sugar intake. About 80% of respon-
dents said they did not use any method to measure their glucose 
levels at home [15,19]. 

There are few studies evaluating the use of medication by 
people affected with DM in Colombia. A study with adult patients 
(attending diabetes care programs) from 2001 to 2003 in the city 
of Medellin determined that 15.5% of the patients were not fol-
lowing a prescribed drug therapy; 44.2% received monotherapy, 
36.2% dual therapy, 3.8% triple therapy, and 0.1% received a 
4-drug regimen. The most common prescribed medications were 
sulfonylureas (58.2%), metformin (48.2%), insulin (19.6%), and 
thiazolidinediones (0.2%) [15,20]. 

An analysis of a group of 7308 people with DM cared for 
by the general health care system in 2007 showed that 48% were 
receiving monotherapy, whereas 52% were treated with a com-
bination of ≥2 drugs (Machado-Alba J et al, 2007; Vargas H et 
al, 2015).  The distribution of the monotherapy prescription drugs 
was glibenclamide 41.6%, metformin 36.6%, and insulin 21.8% 
[15,21]. A further analysis comprising 9 cities from 2006 to 2007 
indicated that 45.8% of individuals with DM were treated with 
monotherapy, with metformin being the most frequently used 
agent (71.5%) [15,22].  Additionally, in Colombia, 40% to 60% 
of patients with DM2 are well controlled (hemoglobin A1c [A1C] 
<7.0%) [15,23]. Most of the oral and injectable medications for 
DM managing are available in Colombia (except for meglitinides, 
α-glucosidase inhibitors, and amylin mimetics). However, there 
are no head-to-head trials comparing different groups of medica-
tions in terms of their efficacy, safety, and long-term costs. A study 
published in 2012 was designed to establish the cost-effectiveness 
ratio of saxagliptin versus sulfonylureas in patients with DM2 
who failed to realize their glycemic targets with metformin over a 
20-year period. The findings indicated that the saxagliptin-treated 
group experienced fewer fatal and nonfatal events and fewer epi-
sodes of hypoglycemia than the sulfonylureas-treated group. Fur-
thermore, saxagliptin therapy provided more quality-adjusted life 
years and life-years gained than sulfonylureas [15,24]. 

Insulin pumps and real-time continuous glucose monitoring 
(CGM) devices have been available in Colombia for several years. 
A study published in 2013 evaluated the use of integrated pump/
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CGM technology associated with A1C levels <7.0% and showed 
that an A1C <7.0% before sensor-augmented insulin pump therapy, 
when combined with the consistent use of CGM sensors and bolus 
estimation algorithms, led to further reductions in A1C compared 
with pump therapy alone. A recent study described the experience 
of a high-complexity center with patients with DM1 undergoing 
simultaneous kidney-pancreas transplantation. Twenty-seven si-
multaneous kidney-pancreas transplants were performed between 
2001 and 2012, with a patient survival rate at 1 and 2 years of 92% 
and 87%, respectively. The survival rate of the pancreatic graft at 
1 year was 88% [15,25,26]. 

Cost of Diabetes Care in Colombia

The direct costs of diabetes care include expenses for medi-
cations, hospitalizations, consultations, and the management of 
complications and indirect costs include human capital-based cri-
teria, including the loss of income estimated as a result of prema-
ture death and diabetes-related disabilities. The total annual cost 
associated with diabetes in Colombia was approximately US $ 2.6 
billion, 	 with a direct cost of approximately US $ 415 million and 
an indirect cost of approximately US $ 2.2 billion.65 The per-cap-
ita direct cost was US $ 442, and the per-capita health expenditure 
was US $ 209 [15,27].

The estimated mean overall (eg, direct and indirect) cost to 
DM2 was 5.7 billion Colombian pesos (US $ 2.7 million), with di-
rect costs of 1.95 billion Colombian pesos (US $ 921 million) and 
indirect costs of 3.77 billion Colombian pesos (US $ 1.77 million) 
[15,28]. The cost of DM2 was determined by taking into consider-
ation the perspectives of society and of the Ministry of Health as 
financers. The estimated lifetime cost per patient, including both 
direct and indirect costs (societal perspective), was 57,565,000 
Colombian pesos (US $ 27,140). This amount represents an aver-
age annual cost per patient of 1,784,000 Colombian pesos (US $ 
845). From the perspective of the Ministry of Health as financial, 
the average cost of DM2 projected for a patient was 19,576,000 
Colombian pesos (US $ 9230), value that amounts to an annual 
cost per patient of 611,750 Colombian pesos (US $ 288). The aver-
age indirect cost was 37,767,000 Colombian pesos (US $ 17,806), 
value that amounts to an annual cost per patient of 1,187,000 Co-
lombian pesos (US $ 559) [15,28].

In a study of partial economic evaluation carry out in Carta-
gena was determine the economic cost of DM2 from the viewpoint 
of the third payer (health care system or insurance company) dur-
ing the period from 2007 to 2011. The data were collected from 
123 medical records from health care provider databases. Using a 
market exchange rate of US $ 1 = 1925 Colombian pesos (May 15, 
2014), the average cost per patient during the study period was US 
$ 616 (1,185,800 Colombian pesos). Finally, the total estimated 
cost of DM for Cartagena was US $ 2,684,528 (~5,168,000,000 

Colombian pesos) based on the average cost per patient, diagnosed 
for the year 2011 (4358 patients with diabetes) [15,29].

Physiopathology

The physiopathology of hypertension in diabetes is varied. 
In the case of patients with established nephropathy, the volume 
of extracellular fluid is expanded as a consequence of an increase 
in total body sodium and the activity of the renin-angiotensin-
aldosterone system is diminished, so that hypertension is vol-
ume dependent, similar to other nephropathies. In the absence of 
diabetic nephropathy, increased total body sodium with normal 
or low activity of the renin-angiotensin-aldosterone system has 
been reported. In type 2 diabetes mellitus, where hypertension is 
more frequent, a state of insulin resistance develops secondary, in 
many cases, to a state of alpha-adrenergic hyperactivity and pe-
ripheral vasoconstriction. This state of poor peripheral metabolism 
of glucose leads to secondary hyperinsulinism and a decrease in 
insulin clearance. Hyperinsulinemia can increase blood pressure 
by one or more of the following mechanisms. First, it produces 
renal sodium retention through an increase in its reabsorption at 
the tubular level (at least acutely) and increases the activity of the 
sympathetic nervous system. Another mechanism is hypertrophy 
of vascular smooth muscle secondary to the mitogenic action of 
insulin, which produces vascular remodeling. Insulin modifies the 
transport of ions through the cell membrane, thus increasing the 
cytosolic calcium levels of the vascular tissues, which causes a 
state of vascular hyperreactivity to the vasoconstrictive agents [30-
34]. Finally, it is known that the ability of insulin to induce vasodi-
lation, an effect demonstrated in endothelial cell cultures through 
the increase in nitric oxide synthesis, is reduced in situations of 
insulin resistance and diabetes, probably by inactivation of nitric 
oxide or by a reduction in ability of the vascular endothelium to 
synthesize it [31,34,35].

Long-Term Actions

In Colombia, the Ministry of Health and Social Protection 
included in its Decennial Plan, Cardiovascular Health, prevention 
and control of Diabetes 2014-2024 [8]. 

At the same time, the strategies "RECCETA A for a million 
hearts" and "Know your risk and healthy weight" were presented, 
which seek to identify the risk of the Colombian population due to 
diabetes, to suffer a heart attack or a stroke (thrombosis) and guar-
antee access to interventions that effectively reduce the number 
of heart attacks and thromboses, in addition to helping maintain 
control of hypertensive patients [8].

Meanwhile, the Ten-Year Public Health Plan 2012-2021, in 
the dimension of healthy living and non-communicable conditions, 
includes three goals directly related to chronic kidney disease and 
its causes, such as hypertension and diabetes:
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• By 2021 maintain 85% of people without chronic kidney disease 
or stage 1 and 2 despite having precursory diseases (high blood 
pressure and diabetes).

• By 2021, reduce arterial hypertension by 25% in people over 25 
years of age.

• By 2021, reduce premature mortality due to diabetes in 25% of 
the population between 30 and 70 years of age.

In addition, the Plan includes goals to prevent and control 
the risk factors related to hypertension and diabetes such as un-
healthy eating, cigarette smoking, harmful alcohol consumption, 
physical inactivity and overweight and obesity [8].

In developing countries like Colombia, the care of patients 
with chronic disease is associated with catastrophic health expen-
ditures for patients and their families. Hence the importance of 
working on issues related to the prevention and control of diabetes 
and hypertension, in addition to the early detection of the disease 
itself [8]. 

Finally, it is important to mention that hypertension and dia-
betes are closely related to obesity and metabolic syndrome.

Obesity, metabolic syndrome and type-2 Diabetes Mellitus 
(DM2) are three interrelated conditions that share a number of 
pathophysiological mechanisms and that are frequently observed 
to lead, in succession, to cardiovascular complications. The fact 
that their prevalence is increasing alarmingly should prompt all 
healthcare professionals urgently to implement measures to pre-
vent these complications. The most effective, though also the least 
adopted, are those related to lifestyle modification. Drug treatment 
targeted at controlling risk factors (e.g., hypertension, dyslipi-
demia, and thrombophilia), metabolic abnormalities, and excess 
weight is also necessary [36-39]. 

Obesity is recognized as a risk factor for cardiovascular 
disease, which produces independent adverse effects in the car-
diovascular system. This relationship is complex due to several 
associations with risk factors/cardiovascular disease markers such 
as hypertension, dyslipidemia, insulin resistance/dysglycemia or 
DM2. Obesity induces a variety of structural adaptations of the 
cardiovascular system, from subclinical myocardial dysfunction 
to severe left ventricular systolic heart failure. Abnormalities in 
cardiac metabolism and later cardiac energy have been proposed 
as the main contributors to cardiovascular disease related to obe-
sity. Ectopic fat deposits play an important role in several of the 
hypotheses postulated to explain the association between obesity, 
cardiac metabolism and cardiac dysfunction [40].

Conclusions
Hypertension and diabetes are diseases whose prevalence, 

management and prevention depend on various genetic and en-
vironmental factors and become a deadly couple without proper 
care.

In general, diabetic-hypertensive patients should follow 
dietary and hygienic rules that often could be sufficient to avoid 
an increase in blood sugar and high blood pressure. On the other 
hand, with these two conditions, should avoid obesity and over-
weight and have a balanced and healthy diet, which includes the 
reduction of intake of sugars, salt, alcohol, among others.

Similarly, smoking should be stopped, as smoking increases, 
aggravates and accelerates the effects on blood vessels of hyper-
tension and diabetes. The trend shows that for every cigarette a 
diabetic smoke equals six of a healthy person.

In Colombia, where the incidence and prevalence of these 
diseases is quite important, several programs have been initiated 
and some strategies have been established, which in the future 
could improve the quality of life of patients who suffer from them 
and prevent their occurrence in more people. 
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