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Abstract

Introduction: Dementia refers to a group of neurodegenerative disorders characterized by progressive deterioration of
cognitive skills and is one of the main pathologies associated with disability and dependency among older adults.
Objective: The objective of the study was to analyze the relationship between the demographic factors and mortality from
dementia in the Mexican population. Methods: This was a population-based, retrospective, and cross-sectional study. We
employed an open-access national dementia-related mortality dataset. Results: The overall mortality rate in Mexico was
0.16/1000 inhabitants. The mean age of mortality was 84.37 + 0.10 years. In the statistical analysis, sociodemographic varia-
bles that were associated with greater mortality due to dementia were age > 80 (OR 2.91,p < 0.001), single (OR 1.66, p < 0.001),
female (OR 1.53, p < 0.001), an urban area (OR 142, p < 0.001), to have higher education (OR 1.23, p = 0.001), and residen-
cy in large cities (OR 1.33, p < 0.001). Conclusions: Mortality from dementia arises as a cosmopolitan phenomenon asso-
ciated with socioeconomic factors.
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Caracteristicas epidemioldgicas de la mortalidad por demencia en México durante los
anos 2012-2016

Resumen

Introduccion: La demencia se refiere a un grupo de trastornos neurodegenerativos caracterizados por un deterioro progre-
sivo de las habilidades cognitivas y es una de las principales patologias asociadas con la discapacidad y la dependencia
entre los adultos mayores. Objetivo: Analizar la relacion entre los factores demograficos y la mortalidad por demencia en
la poblacion Mexicana. Métodos: Estudio poblacional, retrospectivo, transversal. Se empled un conjunto de datos nacionales
de mortalidad asociada a la demencia de acceso abierto. Resultados: La tasa de mortalidad general en México fue de
0.16 por cada 1000 habitantes. La edad media de mortalidad fue de 84.37 + 0.10 afios. En el andlisis estadistico, las varia-
bles sociodemograficas que se asociaron con una mayor mortalidad por demencia fueron: edad > 80 (OR 2.91, p < 0.001),
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solteros (OR 1.66, p < 0.001), mujeres (OR 153, p < 0.001), drea urbana (OR 142, p < 0.001, tener educacion superior
(OR 123, p = 0.001), residir en ciudades grandes (OR 1.33, p < 0.001). Conclusiones: La mortalidad por demencia surge
como un fendmeno cosmopolita asociado a factores socioecondémicos.

Palabras clave: Demencia. Epidemiologia. Mortalidad. Adulto mayor.

Introduction

The aging of the population worldwide is a process
without precedents in human history provoking an in-
crease in the prevalence of chronic illnesses'. In Mexico,
aging is a phenomenon that has emerged and is pro-
gressively advancing in a non-homogenous way within
different federative entities®>. The population pyramid of
the country in the year 2015 was reported to have wid-
ened at the center and reduced at the base; moreover,
the population of age 15 years or less represents 27%
of the total population; in comparison, persons of age
15-65 years constitute 65% of the total population®.

According to the National Population Council (Con-
sejo Nacional de Poblacion, CONAPOQ), it is estimated
that by 2030 the aged population will constitute 14.9%
of the total population; therefore, it will be considered
as a population transition, and by 2050 it will be an
aged population with 24.7% of the elder. This popula-
tion-based phenomenon comes as a result of the in-
creasing number of patients with chronic degenerative
diseases posing new health-care challenges.

Dementia refers to a group of neurodegenerative dis-
orders characterized by a progressive deterioration in
cognitive abilities, such as memory and reasoning, and
dysfunction in the ability to live independently among
those affected*. The most representative causes of
dementia include Alzheimer’s disease (50-60%), vas-
cular dementia, Lewy body dementia, and frontal-tem-
poral degeneration®.

In 2013, it was estimated that 44 million people were
suffering from dementia worldwide, with 7.6 million new
cases annually. It is believed that the number of people
with dementia will double every 20 years reaching 76
million by 2030 and 135 million by 2050 worldwide, this
increase will be more marked in developing regions than
in developed regions®. Mexico has experienced a con-
tinuous increase in life expectancy having as a conse-
quence a proportional increase of geriatric population,
for that reason, dementia prevalence might also be ris-
ing. At present, there are some clinical reports estimat-
ing that of 500-700 thousand people with dementia,
approximately 25% have not been diagnosed®.

Dementia, stroke, and depression are considered to
be illnesses that affect the brain and mental health;

thus they constitute the main contributors to disability
and dependence among older adults. However, these
conditions receive less priority than cardiovascular ill-
nesses and cancer, which have an earlier impact on
mortality®. This pathology increases the risk of mortality
among the general population. There are several so-
ciodemographic factors that have been related to the
increased risk of mortality due to dementia, such as
gender, age, level of education, civil status, ethnic
group, geographic location, and temporality'7-1°,

In Mexico, there is little, if any, information available
about the sociodemographic factors most frequently
associated with mortality due to dementia; for this rea-
son, the objective of the present study is to analyze the
relationship between the sociodemographic factors and
the mortality due to dementia in the Mexican population
during the period between 2012 and 2016.

Materials and methods

An observational retrospective cross-sectional study
was conducted. The mortality data were obtained from
the national mortality database provided by the Nation-
al Institute of Statistical Geography (Instituto Nacional
de Geografia y Estadistica, INEGI) from 2012 to 2016,
which derives from the General Direction of Health In-
formation that in a stage by stage collection and verifi-
cation process registers the information from the death
certificates nationwide with validation from the epide-
miology department. Patients older than 65 years with
a diagnosis of dementia as the cause of the death
(n = 6499) were selected from each database per year.
Cases of dementia were included for the present study
based on the International Disease Codes, tenth revi-
sion that pertains to ICD-10 codes FO00-FO0X3. The rate
of mortality due to dementia at the national level and
by the state was calculated by taking the number of
dementia cases and dividing them by the mid-year
number of inhabitants. The population size and inhab-
itant numbers were obtained from the population pro-
jections issued by the CONAPO, the result of the divi-
sion was subsequently multiplied by 1000 to obtain the
mortality rates per 1000 inhabitants®. To carry out a
comparative statistical analysis, each dementia-related
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mortality case was paired with a randomly selected,
non-dementia related mortality case. The sociodemo-
graphic variables that were evaluated included: age,
gender, indigenous language, marital status, schooling,
current profession, area of residence (rural, urban), af-
filiation, medical insurance, month of occurrence, and
the population size of inhabitancy. The age was trans-
formed as a continuous variable calculated by subtract-
ing the date of birth from the date of death and dividing
the result by 365.25. Indigenous ethnicity, marital sta-
tus (with or without couple), schooling (equal to or more
than high school or less than high school level), current
occupation, area of residence (rural or urban), and en-
tittement were coded as present or absent dichotomous
variables. The month of occurrence refers to the month
in which death occurred. The size of the locality refers
to the number of people that inhabit the place where
the death occurred'.

Statistical analysis

The descriptive statistics including the totals, pro-
portions, and frequencies were obtained from the cat-
egorical and ratio variables. In addition, the central
tendency and dispersion measures were obtained from
the numerical variables. Statistical significance was
evaluated through statistical hypothesis tests, by com-
paring proportion for nominal variables (Chi-squared)
and mean-comparison tests for numerical data (stu-
dent’s t-test). Subsequently, logistic regression model-
ing was performed when dependent variables were
binary, and odds ratio (OR) was calculated’. All the
statistical analyses were conducted using the program
Stata 14%, values with p < 0.05 were taken as statisti-
cally significant.

Results

Between 2012 and 2016; 6192 deaths due to demen-
tia were recorded in Mexico among population over
65 years. Figure 1 displays the dementia-related mor-
tality rate per 1000 inhabitants, per year among >
65 years during the period 2012-2016. The total death
rate in Mexico during the same period was 0.16/1000
habitants. Figure 2 displays the population of the coun-
try per year during the same period. Moreover, this
figure indicates that there was a considerable increase
in the population of persons aged 65 years or more
each year, unlike the death rate due to dementia, which
was constant except for a small increase in the year
2015. In the entity analysis, it was observed that the
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Figure 1. National rate of mortality due to dementia
2012-2016.
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Figure 2. Incidence rate of dementia-related mortality per
1,000 inhabitants in Mexico, bewteen 2012-2016.

states Nuevo Ledn, Quintana Roo and Yucat'n occupy
the first three places in death rate in descending order
(Fig. 2 and Table 1).

The sociodemographic characteristics related to
deaths due to dementia are displayed in Table 1. The
average age of the population living with dementia was
observed to be 84.37 + 0.10 years which is significantly
different from those whose established cause of death
was not due to dementia (79.32 + 0.12 years).

Nearly 27.13% of dementia-related cases were found
to be within the age range of 65-79 years, 70.62% with-
in the age range of 80-99, and 2.24% were older than
100 years. The proportion of the population with de-
mentia differed by gender; it was observed that demen-
tia was more prevalent in female (60.47%) compared
to male (39.53%).

Mortality due to dementia predominates in eco-
nomically active people (84.71%) at the time of death,
with any grade of education (73.79%), specifically less
than bachelor degree (88.55%), with entitlement
(80.12%), and medical care (80.19%) at the time of
death, living among populations < 500,000 people
(61.51%) and living in urban areas (81.72%). 8.75% of
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Table 1. Sociodemographic characteristics of the population n = 12384

Variable Without dementia n = 6192 p < 0.05
I Y e e
Age 84.37 £ 0.10 79.32 + 0.12 < 0.001
Population > 500 thousand 38.49 (2383) 31.94 (1978) < 0.001
Population < 500 thousand 61.51 (3809) 68.06 (4214) < 0.001
Male 39.53 (2448) 50.05 (3099) < 0.001
Female 60.47 (3744) 49.95 (3093) < 0.001
Economically active 84.71 (4979) 85.31 (5031) 0.355
Not economically active 15.29 (672) 14.69 (866) 0.355
Education 73.79 (4331) 69.53 (4070) < 0.001
> High school 11.45 (672) 9.53 (558) 0.004
< High school 88.55 (5197) 90.47 (3323) 0.004
With partner 32.64 (1970) 44.64 (2680) < 0.001
Without couple instead of partner 67.36 (4065) 55.48 (3435) < 0.001
Medical insurance 89.19 (5272) 88.50 (5152) 0.308
Without medical insurance 80.12 (4522) 80.41 (4541) 0.695
Urban area 81.72 (5034) 75.90 (4659) < 0.001
Rural area 18.28 (1126) 24.10 (1479) < 0.001
Indigenous ethnicity 8.75 (463) 11.41 (602) < 0.001
65-79 years 27.13 (1680) 53.18 (3293) < 0.001
80-99 years 70.62 (4373) 45.20 (2799) < 0.001
> 100 years 2.24 (139) 1.51 (100) 0.005

SD: standard deviation.

the population belonged to an indigenous ethnicity at
the time of death.

In the logistic regression analysis of binary dependent
variables (Table 2), the sociodemographic characteris-
tics that were directly associated with greater mortality
due to dementia were: age > 80 years (OR 2.91,
p < 0.001), (please note that age older than 100 years
showed OR 1.40, p = 0.011), single-living (OR 1.66,
p < 0.001), being female (OR 1.53, p < 0.001), living in
an urban area (OR 1.42, p < 0.001), and some degree
of education (OR 1.23, p < 0.001). In contrast, the
results of the descriptive analysis demonstrated that
greater education or equal to high school level was
associated with a higher mortality due to dementia
(OR 1.23, p = 0.001), similarly, living in an area with a
population > 500 thousand people was associated with
higher mortality (OR 1.23, p = 0.001). Medical care

affiliation and having entitlement were not associated
with mortality due to dementia. Living in an area with
< 500,000 people (OR 0.75, p < 0.001), a level of edu-
cation less than high school (OR 0.81, p = 0.001),
speaking an indigenous language (OR 0.741, p < 0.001),
living in a rural area (OR 0.70, p < 0.001), male gender
(OR 0.65, p < 0.001), and age between 65 and 79 years
(OR 30, p < 0.001) were associated with lower mortality
risk due to dementia having an occupation or not was
not associated with greater mortality due to dementia.

Discussion

In this study, different sociodemographic character-
istics were observed to be associated with mortality
due to dementia in the Mexican population aged 65 and
above during the years 2012-2016. According to a
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Table 2. Logistic regression model

Population > 500 thousand 1.33 < 0.001
Population < 500 thousand 0.75 < 0.001
Age 1.07 < 0.001
Economically active 0.95 0.355
Not economically active 1.05 0.355
Education 1.23 < 0.001
< High school 0.81 0.001
> High school 1.23 0.001
With partner 0.60 < 0.001
Without partner 1.66 < 0.001
Medical care 1.06 0.308
Insurance 0.98 0.695
Urban area 1.42 < 0.001
Rural area 0.70 < 0.001
Indigenous ethnicity 0.74 < 0.001
Male 0.65 < 0.001
Female 1.53 < 0.001
65-79 years 0.33 < 0.001
80-99 years 2.91 < 0.001
>100 years 1.40 0.011
OR: odds ratio.

meta-analysis of 157 epidemiological studies carried
out between 1980 and 2009 around the world, the prev-
alence of dementia, depending on the geographical
zone, lies between 5 and 8% of adults older than
60 years. Moreover, a pattern of exponential growth in
the number of dementia cases is observed with in-
creasing age, approximately doubling every 5 years,
and predominates among females'.

In our study, the age range that was associated with
greater mortality was 80-99 years (OR 2.91, p < 0.001).
The proportion of the population characterized by ex-
treme old age is growing rapidly. According to
Kravitz et al., the presence of dementia in this group is
estimated between 50 and 60%, probably due to the
accumulation of preventable risk factors associated with
increased age'®. In general, age is a risk factor for the
development of cognitive and physical pathologies and
compromises individual function; in the extremely old

population, this is accentuated and they are affected by
multiple morbidities or at least two chronic degenerative
illnesses™.

The most frequently occurring pathologies in this age
group include depression, frailty syndrome, osteoporo-
sis, diabetes, osteoarthritis, chronic renal disease,
cancer, and cardiovascular diseases; dementia can
contribute to the poor treatment of these comorbidities,
leading to a fatal outcome'*®.

The prevalence of sensory changes in this population
increases considerably, in adults older than 85 years it
is estimated that the prevalence of auditory deficiency
is approximately 70-90% and visual deficiency is 23%,
a diagnosis of dementia could potentially cause an in-
crease in mortality within this group'®.

Similar results, with respect to mortality in this aged
population, can be observed in a cohort study conduct-
ed by Martin et al. It was found that an age > 84 years
was a predictor of mortality in a Spanish population of
75 years or older hospitalized with dementia (n = 195)'5.
It can be inferred that dementia increases the risk of
complications associated with the general characteris-
tics of the extreme old age group, limiting their ability
to self-care, increasing the likelihood of institutionaliza-
tion, and hospitalization; in addition to, complications
associated with chronic degenerative diseases, which
could increase mortality.

Being a woman was strongly associated with mortal-
ity due to dementia with an OR of 1.53 (p < 0.001). In
comparison, male gender was observed to be protec-
tive in this population (OR 0.65, p < 0.001). Conversely,
Garcia-Ptacek et al. conducted a study in a Swedish
population and reported that male sex is associated
with greater mortality due to dementia'®. The results
obtained in the present study can be attributed to the
greater life expectancy of women within the Mexican
population, which is associated with other risk factors
of mortality due to dementia such as reaching older
age and living alone without a partner'®,

In relation to the socioeconomic level, Van de Vorst
et al. conducted a cohort study of 15,558 participants
during the years 2000-2010, the main result obtained
indicated that a lower socioeconomic level is associat-
ed with greater risk of death in both men and women
with dementia'”. In contrast to previously reported stud-
ies, low income was not associated with odds of mor-
tality related dementia. In the present study, demen-
tia-related mortality was mainly linked to otherwise
favorable sociodemographic characteristics, whereby a
higher socioeconomic level increased the probability of
dementia-related deaths.
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Interestingly, it was observed that having a level of
education greater than high school was associated with
higher mortality compared to a lower education level (OR
1.23 vs. 0.83 p = 0.001). Contador et al. conducted a
study on a sample of Spanish patients diagnosed with
dementia (n = 306) and observed that a more rapid de-
cline in cognition was associated with greater academic
achievement. Subsequently, Contador et al. conducted a
cohort study of the Spanish population living with demen-
tia (n = 269) and found a direct relationship between the
level of education and mortality due to dementia'®. This
association between the level of education and mortality
due to dementia could be related to the ability to carry
out a greater number of complex tasks; when a clinical
diagnosis has been established, it is assumed that the
patient with greater academic attainment can directly
perceive the impact of the spectrum of symptoms on their
daily activities, such as increasing frailty, depression, and
among other geriatric symptoms, which increases the
probability of a fatal outcome. In light of this observation,
there exist only a few studies that address this associa-
tion, yet it is necessary to establish causality.

The association between the development of demen-
tia and being single (without partner), has been ad-
dressed in multiple articles; for instance, in a systematic
review and meta-analysis of 15 observation studies with
a total of 812,047 participants, Sommerlad et al. (2018)
observed that single participants and widowers had a
relatively greater risk of developing dementia in compar-
ison with married couples (with partner)’®. Many studies
have consistently demonstrated higher mortality in elder-
ly persons living without a partner that has a diagnosis
of dementia. The results of this study demonstrate that
being single is associated with higher mortality (OR
1.66 vs. 0.6, p < 0.001); in addition, Lewis et al. observed
similar results in a British population (n = 4684), with an
increased risk of mortality in this population group. In
contrast, there is evidence that in the general population
couples (with partner) live longer®. Among possible ex-
planations for this increase in mortality, it is plausible that
social support is better with a partner than without since
couples tend to share healthy habits and are more likely
to use health support services. Likewise, frequent social
interaction could contribute to a slower progression of
dementia-related symptoms®. The family also has an
extremely important role as primary caregivers of the
person with dementia; according to Kourakos (2016) et
al., the family environment may delay the onset of symp-
toms and the need for a professional caregiver'*.

The present study also identified an effect of the
person with dementia inhabiting either rural or urban

zones, it was observed that those individuals living in
an urban zone (OR 1.42, p < 0.001) and within a pop-
ulation > 500,000 inhabitants (OR 1.33, p < 0.001)
exhibited higher rates of mortality due to dementia
compared to those living in rural zones (OR 0.7,
p < 0.001) and within a population < 500,000 inhabi-
tants (OR 0.75, p < 0.001). In another study conducted
on the population of the Republic of Congo in adults
older than 65 years diagnosed with dementia (n = 2000),
it was found that living in an urban zone is strongly
associated with mortality due to dementia®. It has been
observed that social support and health care differ be-
tween urban and rural zones; for instance, in a longi-
tudinal cohort study of a Swedish population, Roheger
et al. (2018) assessed mortality of patients with demen-
tia that reside in nursing homes and observed that
those that live in urban zones were more likely to be
hospitalized at the time of diagnosis. However, no dif-
ference in mortality was identified?".

The identification of sociodemographic factors that
increase mortality in older adult populations living with
dementia is important within context, as reported by
Gutiérrez et al. At present, in Mexico, there are more
than 13 million adults older than 60 years experiencing
their quality of life and independence being threatened
by disability which is secondary to dementia??. Accord-
ing to the results of the dementia investigation group
of Alzheimer’s disease international 10/66, the inci-
dence of this pathology in Mexico was 16.9/1000 peo-
ple/year in an urban region and 34.2/1000 people/year
within a rural region, these high figures will continue to
rise due to the epidemiological transition that the coun-
try is experiencing, it is estimated that there will be
3.5 million affected by dementia by 2050.

In Mexico, the cost of caring for a person with demen-
tia has risen to a total of 6157 dollars per capita®®. De-
mentia is an undervalued pathology since it can increase
the morbidity and mortality of other pathologies present
before diagnosis. Considering the economic impact, dis-
ability, progressive deterioration, the impact on caregiv-
ers and the family; in addition to contributing to an in-
crease in mortality in the elderly population, it is
mandatory to establish prevention strategies, a plan of
action, with public health policies focused on the reduc-
tion of modifiable factors that increase the incidence and
mortality due to dementia?®.

In this study, the mortality due to dementia was found
to be mainly associated with women between 80 and
99 years, inhabiting an urban zone with a population of
more than 500,000 inhabitants, being educated beyond
high school level and living alone without a partner.
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These results suggest that the mortality due to demen-
tia in Mexico is partly a cosmopolitan phenomenon,
associated with otherwise favourable socioeconomic
conditions and, with this, guides the implementation of
strategies that not only permit a longer life expectancy
but also a higher quality of life, free of the manifesta-
tions of dementia.

As any other study, the present one has certain lim-
itations that need to be considered. All of the informa-
tion used in this article was obtained from the national
mortality registry, which is based on the information
contained in death certificates (available from INEGI)
that might not be always completed by a medical prac-
titioner. The basic cause of mortality in all cases that
were included for the purposes of the present study
was dementia; nevertheless, there is a possibility that
if dementia was not correctly diagnosed (as when the
death certificate was not elaborated by a medical doc-
tor) as the basic cause of death, patients’ basic cause
of death might have been mistaken with the direct
cause of death which could include death by respirato-
ry tract infections or aspiration due to swallowing im-
pairment derived from dementia.
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