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ABSTRACT

Introduction: population aging is a global reality. Age is the most important prognostic factor for kidney 
disease. 
Objective: to characterize the mortality of the elderly with chronic kidney disease (CKD) in Cuba, in the 
period 2011-2019. 
Method: cross-sectional descriptive research. The universe corresponded to the 24 181 deceased over 60 
years with CKD in Cuba in the period. The information was taken from the mortality database of the Ministry 
of Public Health. Absolute and relative frequencies, crude rates of mortality, specific and years of life 
potentially lost were calculated. Mortality was stratified by province of residence. 
Results: among the deceased older than 60, males (52 %) and white-skinned subjects (64 %) predominated. 
The average mortality rate during the period was 12,5 per 10 000 inhabitants (h). The risk of death was 
higher in those older than 85 years (34,5 x 10 000 h). The highest rates corresponded to the provinces: 
Artemisa (18,2), Cienfuegos (15,7), Matanzas (14,5) and Havana (14,5). The main cause of death in the 
subjects studied was hypertensive kidney disease (42,3 per 100 000 h). 
Conclusions: there is a slight tendency to increase mortality in the group studied in the country. The risk 
of death from CKD at the provincial level presents differences; it is higher in the provinces of Artemisa, 
Cienfuegos, Matanzas and Havana. The main causes of death in individuals with the characteristics studied 
are hypertensive kidney disease and diabetes mellitus.

Keywords: Mortality; Elderly; Risk Of Mortality; Arterial Hypertension; Diabetes Mellitus; Chronic Kidney 
Disease; Cuba.
 
RESUMEN

Introducción: el envejecimiento poblacional es una realidad mundial. La edad es el factor pronóstico de 
mayor peso para las enfermedades renales. 
Objetivo: caracterizar la mortalidad del adulto mayor con enfermedad renal crónica (ERC) en Cuba, en el 
período 2011-2019. 
Método: investigación descriptiva transversal. El universo correspondió a los 24 181 fallecidos mayores de 
60 años con ERC en Cuba en el período. La información fue tomada de la base de datos de mortalidad del 
Ministerio de Salud Pública. Se calcularon frecuencias absolutas y relativas, tasas crudas de mortalidad, 
específicas y años de vida potencialmente perdidos. Se estratificó la mortalidad por provincia de residencia. 
Resultados: entre los fallecidos mayores de 60 predominaron los varones (52 %) y los sujetos de piel blanca
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(64 %). La tasa promedio de mortalidad durante el período fue 12,5 por 10 000 habitantes (h). El riesgo de 
muerte resultó más elevado en los mayores de 85 años (34,5 x 10 000 h). Las mayores tasas correspondieron 
a las provincias: Artemisa (18,2), Cienfuegos (15,7), Matanzas (14,5) y La Habana (14,5). La principal causa 
de muerte de los sujetos estudiados fue la enfermedad renal hipertensiva (42,3 por 100000 h). 
Conclusiones: existe ligera tendencia al incremento de la mortalidad del grupo estudiado en el país. El 
riesgo de muerte por ERC a nivel provincial presenta diferencias; es mayor en las provincias de Artemisa, 
Cienfuegos, Matanzas y La Habana. Las principales causas de muerte de los individuos con las características 
estudiadas son enfermedad renal hipertensiva y diabetes mellitus. 

Palabras clave: Mortalidad; Adulto Mayor; Riesgo De Mortalidad; Hipertensión Arterial; Diabetes Mellitus; 
Enfermedad Renal Crónica; Cuba.

INTRODUCTION          
Population aging is a global reality; the proportion of older people in the general population is increasing.

(1) This demographic change results from socioeconomic development and longer life expectancy in countries.
(2) In the US, patients over 65 years of Age have a substantially higher mortality rate compared to the general 
population.(3,4) Age is one of the variables independently associated with mortality.(5)

Kidney disease has an indirect impact on global morbidity and mortality by increasing the risks associated 
with at least five other leading causes of death: cardiovascular disease, diabetes mellitus, high blood pressure, 
human immunodeficiency virus infection, and malaria. The 2015 Global Burden of Disease study estimated that 
1,2 million deaths, 19 million disability-adjusted life years, and 18 million potential years of life lost due to 
cardiovascular disease were directly attributable to reduced glomerular filtration rates.(6,7)

The results of the EPIRCE study (Epidemiology of Chronic Renal Failure in Spain) reveal that kidney disease 
affects approximately 10 % of the adult population in Spain(8) and more than 20 % of those over 60 years of 
Age.(9,10) In the US, mortality from CKD in patients aged 65 years or older is twice that of the 44-64 age group 
and four times higher than in the 20-44 age group. Age is the most important prognostic factor; for every 
10-year increase in Age, the risk of mortality increases 1.8-fold.(11,12) As Age increases, more older adults with 
CKD die.(5) 

In Cuba, life expectancy at birth increased 2019 to 78,45 years (men 76,50 and women 80,45).(13) The 
percentage of older adults in the general population was 17,9 % in 2011 and 20,8 % in 2019, representing a 
relative increase of 16,2 %.(13) The increase in the incidence and mortality of CKD worldwide and Cuba, together 
with the aging population,(14,15,16,17,18,19) motivated the development of this research to characterize mortality in 
older adults with CKD in Cuba from 2011-2019.

METHOD
A descriptive, cross-sectional study was conducted. The study population consisted of 24 181 Cuban deaths 

over the Age of 60 between 2011 and 2019, in which CKD was listed as one of the causes of death on the death 
certificate. 

The information was obtained from the Mortality Database of the National Directorate of Medical and 
Statistical Records of the Ministry of Public Health of the Republic of Cuba. The following variables were 
recorded: year of death, Age, sex, skin color, province of residence, cause of death, occupational category,(20) 
place of death, and certifying physician. 

In operationalizing the variable “occupational category,” the National Office of Statistics and Information 
job classification was used, and the Tenth International Classification of Diseases was used to define the 
causes of death.(21) The rates were calculated using the populations corresponding to the 2012 Population 
and Housing Census and projections from the National Statistics and Information Office for the remaining 
years.(22)  

The risk of dying from CKD was stratified using the crude mortality rates of the provinces, based on 
the quartiles of their distribution, and provinces with rates above 14 were considered to be at very high 
epidemiological risk 4 x 10 000 inhabitants; high epidemiological risk stratum, those with rates between 14,4 
and 12,3 x 10 000 inhabitants; medium risk stratum, those with rates between 12,2 and 9,6 x 10 000 inhabitants; 
and low-risk stratum, those with rates below 9,6 x 10 000 inhabitants. The free software QGIS, version 3.4, was 
used to implement the map and use geographic information systems. The digital cartographic base of Cuba was 
implemented by the province on a scale of 1:25 000. 

This research was approved by the Institute of Nephrology’s Scientific Council and Ethics Committee. The 
study guaranteed the confidentiality of the information.
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The data were processed automatically using SPSS version 20.0. Absolute and relative frequencies were 
calculated, and crude mortality rates and specific mortality rates were calculated by year, age group, sex, 
province, and cause of death, which were expressed multiplied by a power of 10 n to facilitate interpretation.

RESULTS 
In Cuba, 30 706 individuals with CKD died between 2011 and 2019. Of these, 24 181 (78,7 %) belonged to the 

age group over 60 years. Among the latter, males predominated (52 %), and white individuals constituted 64 %. 
Black and mixed-race individuals accounted for the same percentage (17 %). 

During this period, the average mortality rate for patients over 60 years of age with CKD was 12,5 per 10 000 
inhabitants (h). The AVPP for subjects aged 60 to 78 years was 23 040,9; with a rate of 4,6 years per 1 000 h. 

Mortality figures for those over 60 increased from 10,7 per 10 000 inhabitants (h) in 2011 to 13,3 per 10 000 
h in 2019. The relative change over the period was 24,3 %. Figure 1 shows a slight but steady increase in rates, 
with a slight upward trend in mortality in the country in the group studied. 

 Figure 1. Mortality in individuals over 60 years of age with chronic kidney disease, Cuba 2011-2019. Trend line using the 
linear regression method

During the study period, the risk of death was higher in men, with a rate of 13,7 per 10 000 males, while 
in women it was 11,3 per 10 000 females. The rate ratio was 1,16:1.  In general, the risk of dying increased 
with age, although the 70-79 age group had the lowest figures (2,7 per 10 000). The highest risk of dying was 
in the over-85 age group, with a rate of 34,5 per 10 000, more than five times higher than that of the 60-69 
age group (6,4 per 10 000) and more than three times higher than that of the 80-84 age group (10,1 per 10 
000) (table 1). 

Table 1. Mortality in people over 60 with chronic kidney 
disease by age group. Cuba, 2011–2019.

Age (years) No. Rate*
60-69 692 6,4
70-79 937 2,7
80-84 194 10,1
≥ 85 620 34,5

Note: * Per 10 000 inhabitants.

    
The highest crude mortality rates were in the provinces of Artemisa (18,2), Cienfuegos (15,7), Matanzas 

(14,5), and Havana (14,5), which are at very high epidemiological risk. The Special Municipality of Isla de 
la Juventud also had a rate of 18,6; considered a very high epidemiological risk. The provinces with the 
lowest mortality rates were Las Tunas (14,3), Camagüey (13,6), and Santiago de Cuba (12,5), which are at high 
epidemiological risk. The provinces of Sancti Spíritus, Villa Clara, Granma, and Guantánamo continued to have 
medium epidemiological risk, and the provinces of Pinar del Río, Holguín, Ciego de Ávila, and Mayabeque had 
the lowest rates, with low epidemiological risk (figure 2).
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Figure 2. Risk of mortality in people over 60 with chronic kidney disease by province of residence. Cuba, 2011–2019.
       

The leading causes of death in people over 60 with chronic kidney disease in the period 2011-2019 were 
hypertensive kidney disease (HKD) (rate of 42,3 per 100 000 people) and diabetes mellitus (28,3 per 100 000 
people). These were followed by bronchopneumonia and respiratory diseases (17,1 per 100 000 h), ischemic 
heart disease, atherosclerosis, and circulatory diseases (12,8 per 100 000 h), with much lower rates observed 
in stage 5 chronic kidney disease, malignant tumors, tubulointerstitial kidney disease, cerebrovascular disease, 
congenital malformations, and urological conditions (figure 3).
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Figure 3. Leading causes of death in people over 60 with chronic kidney disease. Cuba, 2011–2019

Eighty-eight percent of deceased patients were retired or pensioners and were male, while 48 % of female 
deaths were related to domestic work. Two point nine percent of the study subjects were male farmers and 
fishermen (table 2).

Table 2. Deaths over 60 years of age with chronic kidney 
disease by occupational category and sex. Cuba, 2011-2019

Occupational category Male Feminine
No % No %

Retired 10119 80,9 4697 40,3
Pensioners 869 6,9 967 8,3
Household chores 1 ,0 5704 48,9
Not declared working age 416 3,3 132 1,1
Farmers and fishermen 365 2,9 10 0,1
Unskilled workers 202 1,6 36 0,3

The place of death for more than 60 % of the subjects was a hospital ward, followed by the home (18 %) 
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and, less frequently, the emergency room (10 %). The rest of the patients died elsewhere (table 3). More than 
66 % of deaths were certified by the doctor on duty, 12,6 % by the attending physician, and 7,1 % by the family 
doctor. The rest of the certificates were issued by other physicians. 

Table 3. Places of death of people over 60 years of age 
with chronic kidney disease. Cuba, 2011-2019

Age (years) No. %
Security guard 3219 10,5
Hospital admission 19287 62,8
Other medical center 827 2,7
Home address 4849 15,8
Other location 2306 7,5
Unknown 190 0,6

DISCUSSION
Kidney disease has risen from the thirteenth leading cause of death worldwide to the tenth. Mortality has 

increased from 813 000 people in 2000 to 1,3 million in 2019.(23) CKD is largely unknown to the general public. 
It is one of the diseases that have the most significant direct negative impact on the quality of life of those 
affected and, indirectly, on family life and the healthcare system itself. In the last decade, it has increased 
mainly in older age groups.(5) 

In Cuba, the mortality rate from CKD in people over 60 showed a slight but steady increase during the 
period. Still, the increase was significant in Mexico, Spain, and the United States.(16,17,19) This corresponds to 
the aging of the population worldwide and in Cuba.(3) The Cuban population is classified as one of the oldest 
in Latin America, with older adults accounting for more than 20 % of the population at the end of 2019. At the 
same time, the number of people over 60 with CKD is increasing as a result of longer life expectancy.(13) By 2040, 
chronic kidney disease could become the fifth leading cause of years of life lost worldwide.    

The mortality rate was higher in men, which is consistent with national and international studies(14,16,19,25) 
showing that the relative risk of mortality is higher in men than in women, mainly from cardiovascular causes. 
Some studies show higher survival rates in women, others mention an increase in mortality in women, and 
others show no significant differences.(26,27)

In Cuba, 64 % of the general population has white skin color.(20) One of the variables analyzed was skin color; 
the highest frequency corresponded to white skin color, coinciding with studies conducted in the country.(14,19,25)

The mortality rate was higher in those over 85 years of age; these results are consistent with national and 
international studies,(12,17,27,28,29) an aspect closely related to the increase in this population group in the country 
and worldwide.  It has been demonstrated that all kidney changes caused by aging affect the kidney’s ability 
to support and respond to any damage, increasing susceptibility to progressive chronic kidney disease. Various 
studies have shown that the kidney undergoes histological and functional changes with aging.(30,31,32) After age 
70, the average number of sclerotic glomeruli is 10-20 %, but it is common to see percentages greater than 30 
% in individuals over 80.(33) Most older adults with CKD experience a progressive clinical deterioration of their 
general condition until they die from complications related to comorbidities. 

The highest risk of death was observed in patients from the provinces of Artemisa, Cienfuegos, Matanzas, 
Havana, and the municipality of Isla de la Juventud, which coincides with the provinces with the highest 
prevalence rates of CKD in primary health care, as reported in the Chronic Kidney Disease Registry in Cuba.
(34) The provinces with the highest mortality rates are located in the western part of the country. We found no 
information on this subject in the literature reviewed. 

CKD is a significant risk factor for death in patients with diabetes, hypertension, heart disease, and 
cerebrovascular disease, which are the leading causes of death and disability in older patients.(35) In Cuba, 
there has been an increase in mortality from the diseases mentioned above in the last five years.(29) 

Hypertensive disease and diabetes mellitus were the leading causes of death among those who died with 
CKD, which is alarming because these diseases are highly prevalent in the population and, as they progress 
and are not adequately controlled and treated, combined with the kidney damage associated with aging, they 
result in a worse prognosis, complications, and death. These diseases have increased worldwide in the last ten 
years, and Cuba is no stranger to this phenomenon.(13) 

Diabetes has become one of the 10 leading causes of death worldwide, following a significant 70 % increase 
since 2000. It is also responsible for the most significant increase in deaths among men, with an 80 % increase 
since 2000.(23) Mexico and Argentina are examples of this.(35,36)

The category of retirees predominated the study, which is in line with another study conducted in Cuba.(26) 
The results found could be related to the age group studied, as people over 60 are very close to retirement, 
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and most patients with CKD, due to their condition, have to face multiple stressors that require a process of 
lifestyle adjustment, during which various psychological and social problems may arise. Depression and anxiety, 
combined with the loss of immune system function, lead to a deterioration in their quality of life and their 
decision to enter this category.(37,38)

The occupation of farmers and fishermen, although still low in frequency, showed the highest percentage 
after retirees. This occupation was more common among men, consistent with another study conducted in the 
country.(25) The last occupation of the subjects before they fell ill was not known. The research team considers 
that it would be important in future studies to investigate the occupation of the deceased before they fell ill, 
to investigate the environmental working conditions, and the possible relationship between occupation and the 
development of the disease, as other countries have described the association between certain occupations, 
ecological factors, and mortality.(39,40,41,42)

Most of these patients die in the hospital. The decompensation of various comorbidities and their poor 
immune status lead to frequent complications, resulting in multiple hospital admissions, a deterioration in their 
general condition, and ultimately death. More than 66 % of these patients were certified dead by the doctor 
on duty, a factor that could influence the quality of the death certificate since this doctor is unaware of the 
patient’s medical history and clinical evolution, among other deficiencies mentioned in studies carried out in 
the country.(43,44) Another essential tool in identifying the causes of death of these patients is the autopsy, a 
procedure that represents a significant step forward in the quality of diagnosis and the completion of death 
certificates, although autopsies have not yet become established in the country.(45) 
  
CONCLUSIONS

There is a slight upward trend in mortality among CKD patients in the over-60 age group in the country. Men 
over 60 years of age with white skin color are at higher risk of dying from chronic kidney disease. The risk of 
dying from chronic kidney disease at the provincial level varies during the study period, with higher rates in 
the provinces of Artemisa, Cienfuegos, Matanzas, Havana, and the municipality of Isla de la Juventud than in 
the rest of the country. Hypertensive kidney disease and diabetes mellitus are the leading causes of death. The 
results of this study contribute to the epidemiological update of mortality in people over 60 with CKD in Cuba.
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