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Nutritional assessment using the MNA scale in
hospitalized elderly patients

Miguel Sanchez-Ortiz*, Lorena Chavarrias-lzquierdo, Amaia Ramoén-Martin, Ana Sangiiesa-Lacruz,
Alfonso Noblejas-Toran, and Alberto Lopez-Lasheras
Geriatrics Service, Hospital San José, Teruel, Spain

Abstract

Objective: Describe the nutritional status of older adults hospitalized in geriatrics and analyze the rate of nutritional interven-
tion. Method: This is a descriptive cross-sectional study. Patients hospitalized during the year 2022 were included. Nutritional
status was assessed using the mini nutritional assessment short-form (MNA-SF) and mini nutritional assessment (MNA) scales,
along with other clinical variables. Results: A total of 330 patients were included. The mean age was 87.8 years, with 51.8% being
females. Total dependence (Barthel Index < 20) was present in 51.8% of cases. Ambulation with a walker was observed in 24.2%
of patients, whereas 55.2% were immobile. Cognitive impairment was present in 55.8% of cases and dysphagia in 41.2%. Using
the MINA-SF, the mean score was 6.21 points, with 70.6% classified as malnourished, 27.6% at risk of malnutrition, and 1.8% with
normal nutritional status. With the MNA, the mean score was 13 points, with 73.6% classified as malnourished, 23.6% at risk of
malnutrition, and 2.7% with good nutritional status. Nutritional intervention was implemented in 60% of cases, involving dietary
adaptation (54.5%) and oral nutritional supplements (45.5%). Conclusion: The proportion of individuals classified as malnour-
ished far exceeds those at risk of malnutrition or having normal nutritional status. Nutritional intervention was conducted in over
half of the cases.

Keywords: Nutrition. Elderly. Malnutrition. Hospitalized.
Valoracion nutricional mediante escala MNA en mayores hospitalizados

Resumen

Objetivo: Describir el estado nutricional de los adultos mayores hospitalizados en Geriatria y analizar la tasa de intervencion
nutricional. Método: Estudio descriptivo transversal. Se incluyeron pacientes hospitalizados durante el aio 2022. Se evalué
el estado nutricional mediante las escalas MNA-SF y MINA, junto con otras variables clinicas. Resultados: Se incluyeron 330
pacientes. La edad media fue de 87.8 afios, siendo el 51.8% mujeres. La dependencia total (Indice de Barthel < 20) estaba presente
en el 51.8% de los casos. La deambulacién con andadera se observé en el 24.2% de los pacientes, mientras que el 55.2% estaban
inmdviles. El deterioro cognitivo estaba presente en el 55.8% de los casos, y la disfagia en el 41.2%. Con el MNA-SF, la puntuacion
media fue de 6.21 puntos, con un 70.6% clasificado como desnutrido, un 27.6% en riesgo de desnutricion y un 1.8% con un estado
nutricional normal. Con el MNA, la puntuacién media fue de 13 puntos, con un 73.6% clasificado como desnutrido, un 23.6%
en riesgo de desnutricion y un 2.7% con buen estado nutricional. Se realizé intervencién nutricional en el 60% de los casos, con
adaptacion de la dieta (54.5%) y suplementos nutricionales orales (45.5%). Conclusion: La proporcion de individuos clasificados
como desnutridos supera con creces a los que estdn en riesgo de desnutricion o tienen un estado nutricional normal. Se realizé
intervencion nutricional en mds de la mitad de los casos.

Palabras clave: Nutricién. Adultos mayores. Desnutricién. Hospitalizados.
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INTRODUCTION

The aging of the population is a globally increasing
phenomenon. The nutritional status of elderly adults
is a critical factor affecting their health and quality
of life. Malnutrition and undernutrition are common
issues in this population and are associated with
increased vulnerability to diseases and disabilities'.
Therefore, an accurate assessment of the nutritional
status of elderly patients is essential to identify those
who may require specific nutritional interventions.

The prevalence of hospital malnutrition or the risk
of malnutrition in elderly patients in Spain is consid-
erable (30-50%). This is primarily due to challenges in
identifying and properly managing at-risk patients?*.

The European Society for Clinical Nutrition and
Metabolism recommends detecting malnutrition
in all hospitalized patients*. The Mini Nutritional
Assessment (MNA) tool is widely recognized and
validated for assessing nutritional status in older
adults. Developed by Guigoz, et al. in 1994, the MNA
has proven to be an effective instrument for detect-
ing malnutrition and the risk of malnutrition in this
population®.

The MNA questionnaire consists of two parts: the
first part involves a rapid assessment with questions
about involuntary weight loss, mobility, body mass
index, psychological state, and patient’s food intake.
The second part includes a more detailed assess-
ment conducted by health-care professional, involv-
ing questions about the patient’s subjective percep-
tion of health status, nutritional status, and physical
evaluation. Together, these two parts, comprising 18
items, provide a comprehensive view of the elderly
patient’s nutritional status and classify them into
three categories: well-nourished (24-30 points), at risk
of malnutrition (17-23.5 points), and malnourished
(< 17 points)3s,

There is also an abbreviated version called the mini
nutritional assessment short-form (MNA-SF), devel-
oped by Rubenstein et al. in 2001”. To reduce the
time required for nutritional assessment, this abbre-
viated version was created as a two-step evaluation
process. The MNA-SF includes the six questions with
the strongest correlation in the original MNA. This
brief form was validated in outpatient settings as a
quicker way to assess large groups of individuals and
eliminated the need to complete the full MNA when a
patient exhibits adequate nutritional status. When the
MNA-SF classifies a subject as at risk of malnutrition
(< 11 points), the complete 18-question MNA should

be administered to determine if the patient is truly
malnourished®.

Therefore, the nutritional status of elderly patients
is a relevant topic that requires specialized and evi-
dence-based attention. Early detection of malnutri-
tion and undernutrition, as well as the implemen-
tation of appropriate nutritional interventions, are
essential for improving the quality of life and prevent-
ing health complications in older adults.

Objective

- To describe the nutritional status of elderly
patients hospitalized in the geriatrics department

- To study the rate of nutritional and dietary inter-
vention in hospitalized elderly patients.

MATERIALS AND METHODS

This is a descriptive cross-sectional study. All patients
requiring hospitalization in the Geriatrics Department
of Hospital San José (Teruel) from January 1% to
December 31, 2022, were included, except those
admitted to the palliative care unit in an end-of-life
situation. Electronic medical records were reviewed.
The main variable was the determination of nutritional
status using the MNA tool, differentiating between
well nourished (24-30 points), at risk of malnutrition
(17-23.5 points), and malnourished (< 17 points) cat-
egories according to the MNA criteria. Other variables,
including sociodemographic, clinical, and specific
factors related to nutritional status, were analyzed.
Data were collected anonymously, accessible only to
the principal investigators of this study, and analyzed
using the Statistical Package for the Social Sciences.

RESULTS

A total of 330 patients were included, with a mean
age of 87.8 years (standard deviation [SD] 6.7 years)
and a median age of 89 years. The youngest patient
was 66 years old, and the oldest was 102 years old.
Using the MNA-SF screening questionnaire, a mean
score of 6.21 points (SD of 2.46 points) and a median
score of 6 points were obtained. The patient with the
lowest score achieved 1 point, whereas the patient
with the best nutritional status achieved 12 points.
After applying the MNA-SF, in our study population,
70.6% of patients were classified as malnourished,
27.6% were at risk of malnutrition, and only 1.8%
with normal nutritional status. Following the full MNA



questionnaire, an average score of 13 points (SD 5.12)
with a median of 14 points was identified. We found
73.6% of individuals with malnutrition, 23.6% at risk of
malnutrition, and only 2.7% with good nutritional sta-
tus. Predominant clinical characteristics in our study
population (Table 1) included females (51.8%), hyper-
tension (77.6%), diabetes (37%), dyslipidemia (45.5%),
cardiac history (51.5%), respiratory history (83%), his-
tory of stroke (17.6%), history of cancer (26.4%), and
history of dysphagia (41.2%). Furthermore, observed
disability factors included total dependence (51.8%),
immobility (55.2%), and cognitive impairment
(55.8%), with an advanced-severe level observed in
21.5% of cases.

The reasons for admission to our geriatrics depart-
ment have been diverse, with infectious processes
predominating (47.9%), followed by acute or exacer-
bated chronic renal failures (10.6%), heart failure (7%),
functional deterioration, and oncological processes,
both groups with equal percentages (6.4%). This was
followed by other admission reasons such as reha-
bilitation following stroke (5.8%) and transfers from
orthogeriatrics (5.4%). Less frequent were admissions
due to delirium, ulcers, and thromboembolism.

One of the aspects analyzed in both MNA-SF and
MNA is whether the patients have experienced
stress or acute illness in the last 3 months, and it has
been observed that 86.7% answered affirmatively.
Moreover, 94.5% were taking more than three medi-
cations regularly.

Finally, we conducted structured and documented
nutritional intervention in 60% of the admitted
patients (Fig. 1).

DISCUSSION

The nutritional status of elderly patients holds great
significance in medical care and has been extensively
studied. With the aging global population, addressing
nutritional needs becomes crucial to enhance qual-
ity of life and prevent health issues linked to malnu-
trition. To investigate this, we undertook a study to
determine malnutrition prevalence among hospital-
ized patients and its associated characteristics.

Guigoz et al.? estimated that around 15% of commu-
nity-dwelling older adults and up to 50% of hospital-
ized elderly patients might experience some degree
of undernutrition*. This could stem from factors such
as age-related physiological changes, reduced appe-
tite, swallowing difficulties, chronic illnesses, and
polypharmacy.

M. Sanchez-Ortiz et al. Hospital evaluation with MNA

Table 1. Clinical and functional characteristics
Variable Category n (%)
Gender Male 159 (48.2)
Female 171 (51.8)
Hypertension Yes 256 (77.6)
No 74 (22.4)
Diabetes No 208 (63)
Yes 122 (37)
Dyslipidemia  No 180 (54.5)
Yes 150 (45.5)
Cardiological No 160 (48.5)
history Yes 170 (51.5)
Respiratory No 56 (17)
history Yes 274 (83)
Stoke history  No 272 (82.4)
Yes 58 (17.6)
Oncological No 243 (73.6)
history Yes 87 (26.4)
Dysphagia No 194 (58.8)
Yes 136 (41.2)
Barthel index Independent 15 (4.5)
Mildly dependent 58 (17.6)
Moderately dependent 41 (12.4)
Severely dependent 45 (13.6)
Totally dependent 171 (51.8)
Mobility Without assistive device 32 (9.7)
Cane 36 (10.9)
Walker 80 (24.2)
No mobility 182 (55.2)
Cognitive No 146 (44.2)
impairment  ygg 184 (55.8)
Dementia level Mild 48 (14.5)
Moderate 67 (20.3)
Severe 71 (21.5)

In our study, we observed a much higher rate of
malnutrition than those initial studies, as well as
more recent ones like those by Martinez-Reig et
al.2. The work of Milne et al.? highlighted the impor-
tance of conducting proper nutritional assessment
in elderly patients, including both clinical evaluation
and the use of validated tools to detect malnutri-
tion and the risk of malnutrition. Early detection of
these conditions allows for appropriate nutritional
interventions to improve health status and prevent
complications.
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Figure 1. Nutritional intervention.

In this regard, we have incorporated MNA-SF as a
standard assessment, aiding identification, interven-
tion, and future prevention strategies.

Numerous studies, like that of Volkert et al.” have
shown that proper nutritional intervention in elderly
patients can have a positive impact on physical func-
tion, quality of life, and mortality. Strategies such
as nutritional supplementation, dietary counseling,
and modification of food textures can contribute to
improving nutritional intake and health status in this
population®. At the hospital, the dietary adaptation
strategy involves adjusting the texture and enriching
protein content. This approach has been standardized
in all treatment plans. The intervention strategy in other
cases has been to add oral nutritional supplements to
dietary adaptation. These supplements may be normo-
caloric and hyperproteic, hypercaloric and hyperpro-
teic, or tailored to specific underlying conditions.

Following the line of action, we want to continue
like the studies of Matheson et al.8, who demonstrated
that oral nutritional supplements improve strength in
malnourished elderly hospitalized patients with car-
diovascular and pulmonary diseases.

Several studies have investigated the effectiveness
and utility of the MNA in detecting undernutrition
and malnutrition in older adults. A study by Kaiser
et al. evaluated the validity and reliability of the MNA
in a hospitalized geriatric population and concluded
that it is a valid and reliable instrument for detecting
the risk of malnutrition in this population®. Similarly,
another study by Rubenstein et al. examined the abil-
ity of the MNA to predict relevant clinical outcomes
in elderly patients and found that a low MNA score
was significantly associated with higher mortality

and hospitalization rates®. Our experience leads us to
believe that the MNA comprehensively gathers nutri-
tional assessment data, which aligns well with com-
prehensive geriatric assessment.

The main limitation of our study is its inability to
establish causal inferences, primarily due to temporal
ambiguity. Another limitation is the sample selection,
which despite being broad in terms of collection time,
1 year, and heterogeneous, does not uniformly repre-
sent the entire elderly population admitted to hospi-
tals in Spain. Comparing our study to others like those
of Martinez-Reig et al.?, Hersberger et al.'’, or Volkert
et al.%, we can note variations. Some studies, like that
of Yuan', included a high percentage of individuals
with a modified Rankin score > 3.

Finally, our study highlights the significant preva-
lence of undernutrition among hospitalized elderly
patients, emphasizing the importance of address-
ing their nutritional needs to improve their overall
health and quality of life. Implementing the MNA as a
standard and mandatory evaluation tool has allowed
us to identify cases of undernutrition and intervene
promptly, whether through dietary adaptation or
oral nutritional supplementation. These interventions
have the potential to positively impact physical func-
tion and mortality rates in this vulnerable population.

Overall, the MNA has proven to be a reliable and
effective tool for detecting undernutrition and guiding
appropriate nutritional interventions’. By addressing
undernutrition comprehensively and promptly, we can
make significant strides in improving the well-being of
elderly patients and reducing the burden of complica-
tions related to undernutrition in our hospital setting.

CONCLUSION

In our setting, the proportion of malnourished individu-
alsamong hospitalized patients is much higher than those
at risk of malnutrition or with normal nutritional status.

In over half of the cases, we have implemented
nutritional intervention, providing not only dietary
adaptation recommendations but also prescribing
hyperproteic and hypercaloric supplementation.
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Aging with metabolic syndrome in Mexico: an analysis
of prevalence and risk for geriatric syndromes
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Abstract

Background: An increasing prevalence of the metabolic syndrome (MS) has been observed among older persons (OPs). Its pres-
ence dffects cardiovascular risk and may influence the development of certain geriatric syndromes (GS). However, a direct asso-
ciation between MS and GS has not been definitively described. Methods: This cross-sectional study enrolled 668 participants
(aged > 60 years) attending a geriatric care unit at a university hospital in Guadalajara, Mexico. Participants were conveniently
recruited over 1 year. Medical records were reviewed, and a comprehensive geriatric assessment was conducted to diagnose MS
and GS. Logistic regression analysis was employed to determine any association risk between MS and GS. Results: The mean age
of participants was 76.2 years (standard deviation 5.63), with 85.4% being women. The frequency of MS was 6%. Multivariate
analysis indicated a statistically significant association between the presence of MS and polypharmacy (OR = 2.44; 95% ClI: 1.1-
5.4, p =0.027). The association was marginally significant for disability (OR = 1.87; 95% Cl: 0.97-3.60, p = 0.05). Conclusion: The
frequency of MS among OP at a university hospital in Guadalajara, Mexico, was lower compared to other population-based stud-
ies. The presence of MS was associated with an increased likelihood of disability and polypharmacy.

Keywords: Metabolic syndrome. Geriatric syndrome. Obesity. Older persons.

Envejecimiento con sindrome metabdlico en México: un analisis de prevalencia y
riesgo de sindromes geriatricos

Resumen

Antecedentes: Se ha observado una creciente prevalencia del Sindrome Metabdlico (SM) entre las Personas Mayores (PM). Su
presencia afecta el riesgo cardiovascular y podria influir en el desarrollo de ciertos sindromes geridtricos (SG). Sin embargo, no se
ha descrito definitivamente una asociacién directa entre SMy SG. Métodos: Este estudio transversal inscribié a 668 participantes
(de edad >60 afios) que asistian a una unidad de atencidn geridtrica en un hospital universitario en Guadalajara, México. Los par-
ticipantes fueron reclutados por conveniencia durante 1 aino. Se revisaron los registros médicos y se llevé a cabo una evaluacién
geridtrica integral para diagnosticar SM y SG. Se utilizé un andlisis de regresion logistica para determinar cualquier riesgo de
asociacion entre SM y SG. Resultados: La edad promedio de los participantes fue de 76.2 afos (DE 5.63), 85.4% fueron mujeres.
La frecuencia de SM fue del 6%. El andlisis multivariado indicé una asociacién estadisticamente significativa entre la presencia
de SMy polifarmacia (OR= 2.44; IC del 95% 1.1-5.4, p = 0.027). La asociacién fue marginalmente significativa para discapacidad
(OR =1.87;IC del 95% 0.97-3.60, p = 0.05). Conclusion: La frecuencia del SM entre las PM en un hospital universitario fue menor
en comparacion con otros estudios poblacionales. La presencia de SM estuvo asociada con una mayor probabilidad de discapa-
cidad y polifarmacia.

Palabras clave: Sindrome metabdlico. Sindrome geridtrico. Obesidad. Personas mayores.
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INTRODUCTION

The ongoing demographic transition is marked by a
rise in the number of older persons (OPs) and a nota-
ble decline in younger populations. Consequently,
public health strategies should be geared toward
ensuring most individuals age with better quality and
fewer comorbidities. In 2016, Mexico had 10 million
OP, accounting for 8.9% of its population. Predictions
suggest that by 2050, this number will quadruple'.
Among the elderly population, there has been a noted
increase in the prevalence of metabolic syndrome
(MS) components such as systemic arterial hyperten-
sion (SAH), type 2 diabetes (T2D), and obesity (body
mass index [BMI] = 30 kg/m?), implying that the risk of
MS tends to escalate with age?.

The presence of MS influences cardiovascular risk
and might contribute to the onset of geriatric syn-
dromes (GS)**. GS is marked by a reduced adaptive
response to heightened demands and has been
linked to the loss of independence in older age. An
association between MS and some GS remains unde-
fined. However, it is plausible to deduce its adverse
effects on the OP population, given its evident link
with disabling outcomes. This association, however,
remains under-researched.

With the global population aging, comprehending
how MS intertwines with the biological processes of
aging and recognizing the necessity for age-specific
diagnostic strategies becomes crucial*”.

Despite ongoing debates around its definition, the
presence of MS and its components has often been
viewed as an aging model, both due to its shared patho-
physiology and its ties to unfavorable outcomes®™".

The primary objective of this study was to gauge
the prevalence of MS and assess its risk association
with certain GS (disability, polypharmacy, malnutri-
tion, frailty, and depression) in OP (> 60 years) at a
geriatric care unit in a university hospital in Mexico.

MATERIALS AND METHODS
Participants

This cross-sectional study incorporated 668 par-
ticipants (> 60 years old) from a geriatric care unit in a
university hospital in Guadalajara, Mexico. Participants
were conveniently recruited between March 2018 and
March 2019. Eligible OPs were asked to partake in the
study and granted written informed consent on their
geriatric consultation day. The study’s protocol under-
wentreview and approval by the local Ethics Committee.

Measures
Dependent variables: GS

Five conditions deemed GS were assessed as depen-
dent variables: disability, polypharmacy, malnutrition,
frailty, and depression. Every participant underwent
a comprehensive geriatric assessment administered
by trained professionals. Frailty was characterized as
per the phenotype proposed by Fried, and depression
was gauged using the Geriatric Depression Scale’.
Disability was identified as having > 1 challenge
with basic or instrumental daily activities, and poly-
pharmacy was defined as the use of > 3 prescription
drugs'. Malnutrition was assessed through the Mini
Nutritional Assessment™'2,

Independent variable

MS was examined as the independent variable.
The International Diabetes Federation’s (IDF) diag-
nostic criteria for MS were utilized'. Medical records
were also scrutinized to affirm the diagnoses of SAH,
T2D, and the respective medicinal treatments. BMI
was calculated using Quetelet’s equation. Consistent
with conventions, obesity was classified as a BMI >
30 kg/m?. Other factors studied included age, sex, and
sociodemographic variables.

Statistical analysis

Continuous variables are depicted as mean and
standard deviation (SD), while categorical ones are
presented as percentages. The Chi-square Pearson
test facilitated frequency comparison. Multivariate
logistic regression analyses were employed to dis-
cern the association between MS and GS. All statisti-
cal tests utilized 95% confidence intervals (Cl) with a
p < 0.05 indicating statistical significance. Analyses
were conducted using the SPSS Statistical Package for
Windows® (SPSS Inc., Chicago, IL v. 20).

RESULTS

The average age of participants was 76.2 (SD 5.63),
and 85.4% were women. The MS prevalence was
6.1%; participants with MS exhibited a higher likeli-
hood of polypharmacy (51%). Among the GS presents
with MS, the most prevalent after disability and poly-
pharmacy were depression (7.8%) and frailty (6.8%).
Table 1 details the demographic, pathological, and
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Table 1. Sociodemographic and geriatric characteristics according to the presence of MS
Sociodemographic and MS p-value
geriatric variables No 627 (93.9%) Yes 41 (6.1%)
Sex
Women 441 (92.6) 35 (7.4) 0.039
Man 186 (96.9) 6 (3.1)
Age (years)
60-75 222 (92.9) 17 (71) 0.561
76-90 370 (94.1) 23 (5.9)
> 91 35 (972) 1(2.8)
Schooling
llliteracy 415 (93.7) 28 (6.3) 0.912
1-3 years 137 (93.8) 9(6.2)
> 3 years 75 (94.9) 4 (5.1)
Place of residence
Urban 508 (93.9) 33 (6.1) 0.864
Rural 115 (93.5) 8 (6.5)
Smoke
No 392 (93.6) 27 (6.4) 0.203
Yes 48 (90.6) 5(9.4) < 0.001
Obesity 102 (71.3) 41 (28.7) < 0.001
Systemic arterial hypertension 355 (89.6) 41 (10.4) < 0.001
Diabetes 202 (83) 41 (16.9) 0.202
Polypharmacy 149 (49) 155 (51)
Disability
IADL 466 (94.9) 25 (5.1) 0.056
BADL 341 (94.7) 19 (5.3) 0.296
Frailty 275 (93.2) 20 (6.8) 0.728
Malnutrition 110 (95.7) 5 (4.3) 0.377
Depression 259 (92.2) 22 (7.8) 0.208
MS: metabolic syndrome; BADL: basic activities of daily life; IADL: instrumental activities of daily life.

geriatric characteristics of the participants, catego-
rized by those with and without MS.

The multivariate analysis revealed a marginal, posi-
tive association between the presence of MS and dis-
ability (OR = 1.87; 95% Cl: 0.97-3.60, p = 0.05). The odds
ratio for MS and polypharmacy was 2.44, remaining sta-
tistically significant after adjusting for age and sex (95%
Cl: 1.1-5.4, p = 0.027). Table 2 displays the results of the
multivariate logistic regression for the analyzed GS.

DISCUSSION

In our study, 41 participants (6%) met the criteria
for MS (BMI = 30 kg/m? + T2D + SAH), and 24 of them
were over 75 years old. The overall prevalence of MS
was notably lower than figures reported in other Latin
populations: 35% Lima, 69% Cuba, 57% Porto Alegre,
47% Tenerife, and 67% Zaragoza®’'#'s, However,
another study reported a prevalence lower than these

aforementioned studies but still higher than our
reported figure (11.3% in women and 12.5% in men
aged > 70 years old)".

The prevalence of MS varies significantly across
studies due to the chosen population sample and the
diagnostic criteria’”'*. Consequently, in 2004, the IDF
introduced a new MS criterion emphasizing central
obesity, identified by measuring waist circumference
(WQ)3. Using this criterion, a higher prevalence of MS
was observed in most populations, especially among
the OP'8, If the BMI exceeds 30 kg/m?, central obesity
is assumed, eliminating the need for WC measure-
ment'3. Unfortunately, our study lacked certain data,
such as lipid profiles and WC measurements, which
were not included in our MS diagnosis.

Remarkably, the MS frequency in our study is among
the lowest reported. One issue could stem from the
lack of standardized cutoff points for some MS com-
ponents, particularly as aging affects anthropometric
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Table 2. Multivariate logistic regression of
metabolic syndrome*

Geriatric syndrome OR (95% CI) p-value
Disability

BADL 1.40 (0.743-2.639) 0.298

IADL 1.87 (0.97-3.60)  0.059
Polypharmacy 2.44 (1.1-5.4) 0.027
Malnutrition 1.53 (0.589-4) 0.381
Frailty 1.11 (0.594-2.10)  0.729
Depression 1.59 (0.79-2.9) 0.210

*Adjusted by age and sex. OR: odds ratio; Cl: confidence
intervals; BADL: basic activities of daily life;
IADL: instrumental activities of daily life.

characteristics'. Consequently, WC and BMI appear
to lose the directly proportional relationship that is
observed in youth?*?'.,

In our study, of the participants diagnosed with
obesity, only 28.7% had both SAH and T2D. Put
another way, only about a third of subjects with a BMI
> 30 kg/m? could be classified as having MS in this
sample. This finding aligns with reports from some
authors but contrasts with others'*'¢22. The mean BMI
in our study (33.5, SD 3) was consistent with other
research, where similar values were observed in gen-
eral populations and those diagnosed with MS using
IDF criteria’.

Does WC typically increase with age? Some stud-
ies suggest an average BMI of at least 30 in older
adults, irrespective of the diagnostic criteria used”?24,
Furthermore, not all elderly participants with a BMI > 30
displayed other MS components.

These findings suggest that the diagnostic criteria
for MS may have a weakness in adequately consid-
ering the variations caused by fat distribution in OP.
This issue might arise from the inherent difficulty of
maintaining a constant WC and body fat percentage
as people age?. It leads us to contemplate that per-
haps we should persistently advocate for reevaluating
the cut-off points for diagnosing MS in OP. Both WC
and BMI might need revision, possibly with differing
values for various racial groups.

The current study revealed a significantly higher
prevalence of MS in women (85%). While this is in
line with earlier research, our findings show a nota-
bly greater percentage than most other studies in the
Hispanic and Latin American populations (25% Lima,
78.9% Cuba, 63% Porto Alegre, 57% Tenerife, and 73%
Zaragoza)®’1+76,

Interestingly, variables such as age, schooling, and
place of residence showed no significant differences
in the MS group. Similarly, there was no notable distri-
bution difference across all GS. Of note, a majority of
obese participants (71%) did not meet the criteria for
MS (p < 0.001) (Table 1).

The results from our study indicate challenges in
applying current obesity definitions to the diagnosis
of MS in the elderly. It is evident that the prevalence of
MS varies among older individuals, potentially due to
complexities in defining certain heterogeneous com-
ponents in the elderly, such as the body’s distribution
of adipose tissue and weight.

We advocate for regional studies to determine the
prevalence of MS among specific ethnic groups and
age brackets. Additionally, long-term prospective
studies seem indispensable. These should encompass
analyses of varying parameters to correlate MS, obe-
sity, and even previously unexamined outcomes in
the elderly, like GS*'%°,

Unlike some other research, our study could not
establish a risk association between GS and other fac-
tors, aside from polypharmacy and disability, espe-
cially frailty?.

However, to our knowledge, this is the pioneering
study in Mexico that incorporates GS in its evalua-
tions. Our findings concur with prior research show-
ing that MS and its constituents are risk factors for
functional loss in OP10.11:15.20.28,

CONCLUSION

Insummary, our study revealed that the prevalence
of MS in OP at a university hospital in Guadalajara is
6%, a figure considerably lower than that reported
in other population-based studies. The presence
of MS increased the likelihood of being catego-
rized into the disability and polypharmacy group
although the association was marginally significant
for the former.

Given that this is a preliminary study, the results
should be interpreted with the inherent limitations
of cross-sectional research in mind. Future studies
should adopt a longitudinal approach to determine
whether OP necessitates specific criteria for diagnos-
ing MS, especially when evaluating central obesity.
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Relationship between age and sexual activity in the
elderly attended in a second-level hospital in Mexico
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Abstract

Older people (OP) continue to be sexually active and sexual experiences have been associated with the preservation of psycho-
logical and physical well-being. Objective: The objective of this study was to determine the existence of a relationship between
the frequency of sexual activity and age. Materials and methods: Descriptive, cross-sectional, and quantitative study, through
a survey, carried out in a second-level Hospital in the geriatrics service, in Mexico. Results: Ninety-two subjects were included,
with a mean age of 77.7 + 8 years, 64.1% had a partner, and 44.6% of the total maintained sexual activity, determining that the
subjects who are at younger ages located in the age group between 65 and 79 years, there is the highest percentage of subjects
with sexual activity (35.9%) (p < 0.001), 88% of the subjects registered presenting some problem that hinders their sexual activity.
Conclusion: The OP in our population continues to present sexual activity, age being an important but not determining factor
for people to maintain an active sexual life.

Keywords: Older person. Sexual activity. Age.

Relacion de la edad y la actividad sexual en la persona mayor atendida en un
hospital de segundo nivel en México

Resumen

Las Personas Mayores (PM) continuan siendo sexualmente activos y las experiencias sexuales se han asociado con la preserva-
cion del bienestar psicoldgico y fisico. Objetivo: Determinar la existencia de una relacién en la frecuencia de la actividad sexual
y la edad. Material y métodos: Estudio descriptivo, transversal, cuantitativo, mediante encuesta, realizado en un Hospital de
Segundo Nivel en el servicio de Geriatria, en México. Resultados: Se incluyeron 92 sujetos, con edad media de 77.7 + 8 anos. El
64.1% tenia pareja y el 44.6% del total mantenia actividad sexual, determinando que los sujetos que se encuentran en edades
mds tempranas ubicados en el grupo de edad entre 65 a 79 afios, se encuentra el mayor porcentaje de sujetos con activi-
dad sexual (35.9%) (p < 0.001), el 88% de los sujetos registraron presentar algiin problema que dificulta su actividad sexual.
Conclusion: La PM en nuestra poblacién contintian presentando actividad sexual, siendo la edad un factor importante pero no
determinante para que las personas mantengan una vida sexual active.

Palabras clave: Persona mayor. Actividad sexual. Edad.
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INTRODUCTION

Older people (OP) continue to be sexually active and
have been associated with benefits, having reduced
physical and mental health problems, suggesting that
age not a barrier to sex in old age’. Age stereotypes
in OP as lacking sexual desire, even in health pro-
fessionals, often present difficulties in incorporating
sexuality into comprehensive care, in addition to find-
ing factors that condition their sexuality**.

The phases of the sexual response are compro-
mised with aging, presenting non-linear changes in
these stages, influenced by physiological and psy-
chological factors related to age®. Studies report that
the prevalence of sexual activity decreases with age:
73% among people between 57 and 64 years, 53%
between 65 and 74 years, and 26% in people between
75 and 85 years, in addition to age, also there is a gen-
der difference, women are less likely than men of the
same age to be sexually active’'°.

Sexual problems increase with age, approximately
50% of sexually active OP present sexual problems,
causing the person to present challenges for satisfac-
tion in relationships and moods''*. Among the prob-
lems found, erectile dysfunction and dyspareunia as
the main causes of dissatisfaction, it has also been
reported that 26.9% of men and 17.1% of women
report having a health condition that affects their
sexual life'*1€,

Some authors have documented sexual activity
as an indicator of functionality in OP, relating it to
the independence to carry out activities of daily liv-
ing, stating that maintaining sexual activity is a fac-
tor dependent on functionality, this being already
important. Which within the geriatric assessment can
be an indicator of functionality'. Our objective was
to determine the existence of a relationship between
the frequency of sexual activity and age.

MATERIALS AND METHODS

A descriptive, observational, and cross-sectional
study was carried out in a second-level care hospi-
tal, using a data collection sheet applied to the OP
for a period of 3 months, identifying the frequency
of sexual activity and determining its clinical charac-
teristics. People over 65 years of age from the outpa-
tient clinic of the Geriatrics service were included in
the study. The participants signed informed consent.
Subjects who did not agree to participate or could
not understand the questionnaire were excluded

from the study. The population was divided into two
groups by age, 65-79 years and > 80 years. The type
of sampling was non-probabilistic at convenience,
for an established period of 3 months. The clinimetry
was applied by a geriatric. A survey was applied to
determine the sociodemographic variables, clinical
characteristics, and data necessary to comply with
the variables chosen for the investigation, for the
functional assessment the Katz index survey was
used'®,

Data were analyzed from September to November of
the year 2022; the data were presented as measures of
central tendency and dispersion (Mean + SD or percent-
ages depending on the variable). To compare categorical
variables, x* was used, while for the relationship between
groups because our sample had a non-linear behav-
ior, the Kruskal-Wallis test was applied the Dunnette
post hoc test. Statistical analysis was performed with the
statistical package SPSS version 20.0. This research was
approved by the Local Research and Ethics Committee
No. 1602 and 16028 of the Mexican Institute of Social
Security, with registration number R-2022-1603-006.

RESULTS

A total of 92 subjects were analyzed. The distribu-
tion by gender in the patients included in the sample
registered a slight predominance of the female gen-
der (55.4%). The results by age reported a mead of
77.74 + 8 years (65-95). Table 1 shows the sociodemo-
graphic results of the study population (Table 1).

The frequency of active sexual life, 46.7% of the par-
ticipants still had some type of sexual relationship, in
the female gender group the subjects with a sexual
life (27.2%) and without an active sexual life (28.3%),
compared to gender male with active sexual life
(19.6%) and without active sexual life (25%), even so,
the group with less sexual activity was found in the
group of the female gender. Regarding the division
by age, a very similar distribution was found between
the group of 65-79 years (56.5%) and the group over
80 years of age (43.5%), finding that the largest num-
ber of subjects without sexual activity (32.6%) was
found within the older age group. The record for the
presence of problems to have an active sexual life was
documented by 88% of the subjects with some type
of problem to maintain sexual relations (Table 2).

When making a comparison between marital sta-
tus, mobility problems, comorbidities, and problems
in the sexual act with being sexually active or not, we
found statistically significant differences (Table 3).
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Table 1. Demographic characteristics
Total (n = 92) Female (n = 51) Male (n = 41) p-value
Mean + SD Mean = SD Mean = SD
Age 7774 + 8.00 76.18 + 8.35 79.68 + 718
n (%) n (%) n (%)
Marital status
Single 7 (7.6) 7 (7.6) 0 (0) 0.016
Married 59 (64.1) 32 (34.8) 7 (29.3) 0.829
Widows 26 (28.3) 2 (13) 4 (15.2) 0.352
Occupation
Housewife 41 (44.6) 41 (44.6) 0 (0) > 0.00
Employe 19 (20.7) 3(8.3) 16 (17.4) > 0.00
Professional 10 (10.9) 4 (4.3) 6 (6.5) 0.332
Merchant 4 (4.3) 1(1.1) 3(3.3) 0.320
Other 18 (19.6) 2(2.2) 16 (17.4) <0.00
Education
Without 13 (14.1) 6 (6.5) 7 (7.6) 0.553
Primary 42 (45.7) 27 (29.3) 15 (16.3) 0.143
Secondary 8 (19.6) 11 (12) 7 (7.6) 0.611
Preparatory 10 (10.9) 4 (4.3) 6 (6.5) 0.332
Degree 7 (7.6) 2(2.2) 5(5.4) 0.235
Postgraduate 2(2.2) 1(1.1) 1(1.1) 0.876
Katz
A 49 (53.3) 28 (30.4) 21 (22.8) 0.834
B 7 (18.5) 10 (10.9) 7 (7.6) 0.756
C 13 (14.1) 4 (4.3) 9(9.8) 0.072
D 0(10.9) 6 (6.5) 4 (4.3) 1.000
E 3 (3.3) 3(3.3) 0 (0) 0.251
Mobility problems 15 (16.3) 5(5.4) 10 (10.9) 0.088
Sleep disorder 12 (13) 4 (4.3) 8 (8.7) 0.125
Disease 90 (97.8) 49 (53.3) 1 (44.6) 0.50
MD 43 (46.7) 25 (27.2) 18 (19.6) 0.678
SAH 67 (72.8) 40 (43.5) 27 (29.3) 0.239
RA 5(5.4) 4 (4.3) 1(1.1) 0.376
Incontinence 15 (16.3) 7 (7.6) 8 (8.7) 0.573
Stroke 36 (39.1) 26 (28.3) 10 (10.9) 0.011
CD 4 (4.3) 3(3.3) 1(1.1) 0.626
Surgery 30 (33) 12 (13.2) 18 (19.8) 0.072
Other 14 (15.2) 10 (10.9) 4 (4.3) 0.249
SD: standard deviations; MD: mellitus diabetes; SAH: systemic arterial hypertension; RA: rheumatoid arthritis;
CD: cardiovascular disease. To compare categorical variables x*> was used.

Onthe otherhand, in table 4, between the age range
and sexual activity being less frequent in people aged
80 and over, with statistical significance, being the
most important result in our study.

Regarding the functional state assessed by the
Katz index, a similar distribution was documented
between the group that is totally independent for the
basic activities of daily life, representing 53.3% and
47.1% of the total population presented a or more

dependence on basic activities of daily living, the
highest percentage of the sexually active population
was found in the group with a Katz A index (totally
independent) (Table 5).

The results obtained in the Kruskal-Wallis test to
determine if there is a difference between the dif-
ferent groups depending on the functionality in the
basic activities of daily life, it was determined that
there is a difference between belonging to the group
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Table 2. Relationship sexual activity with gender. To compare categorical variables x? was used

Total (n = 92) Female (n = 51) Male (n = 41) p-value
n (%) n (%) n (%)
Sexual activity
Sexually active 43 (46.7) 25 (27.2) 18 (19.6) 0.678
Sexually inactive 49 (53.3) 26 (28.3) 23 (25)
Type of relationship
With coito 41 (44.6) 22 (23.9) 19 (20.7) 0.834
Without coito 51 (55.4) 29 (31.5) 22 (23.9)
Lac of partner 33 (35.9) 20 (39.2) 13 (31.7) 0.516
Sexual problems 81 (88) 45 (48.9) 36 (39.1) 1.00
Pain 20 (21.7) 18 (19.6) 2(2.2) <0.00
Lac of energy 19 (20.7) 4 (4.3) 15 (16.3) 0.001
Decreased excitement 24 (26.1) 15 (16.3) 9(9.8) 0.479
Erectile dysfunction 24 (26.1) 19 (20.7) <0.00
Erectile dysfunction in couple 5(5.4)
Other problems 6 (6.5) 6 (6.5) 0 (0) 0.032

Table 3. Relationship sexual activity with marital status, mobility, sleep disorder disease, lack of partner, and
sexual problems

Total (n =92) Sexually active (n = 43) Sexually inactive (n = 49) p-value

n (%) n (%) n (%)
Marital status
Single 7 (7.6) 2(2.2) 5(5.4) 0.442
Married 59 (64.1) 41 (44.6) 18 (19.6) < 0.00
Widows 26 (28.3) 0 (0) 26 (28.3) <0.00
Mobility problems 15 (16.3) 2 (2.2) 13 (14.1) 0.005
Sleep disorder 12 (13) 3(3.3) 9(9.8) 0.130
Disease 90 (97.8) 43 (46.7) 47 (51.1) 0.497
MD 43 (46.7) 21 (22.8) 22 (23.9) 0.834
SAH 67 (72.8) 32 (34.8) 35 (38) 0.817
RA 5(5.4) 2(2.2) 3(3.3) 1.000
Incontinence 15 (16.3) 7 (7.6) 8 (8.7) 1.000
Stroke 36 (39.1) 12 (13) 24 (26.1) 0.054
CcD 4 (4.3) 0 (0) 4 (4.3) 0.120
Surgery 30 (33) 12 (13.2) 18 (19.8) 0.377
Other 14 (15.2) 5(5.4) 9 (9.8) 0.401
Lac of partner 33 (35.9) 0 (0) 33 (35.9) <0.00
Sexual problems 81 (88) 34 (37) 47 (51.1) 0.021
Pain 20 (21.7) 14 (15.2) 6 (6.5) 0.023
Lac of energy 19 (20.7) 4 (4.3) 15 (16.3) 0.019
Decreased excitement 24 (26.1) 8 (8.7) 16 (17.4) 0.156
Erectile dysfunction 24 (26.1) 9(9.8) 15 (16.3) 0.346
Other problems 6 (6.5) 2(2.2) 4 (4.3) 0.681

MD: mellitus diabetes; SAH: systemic arterial hypertension; RA: rheumatoid arthritis; CD: cardiovascular disease.
To compare categorical variables x?was used.
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Table 4. Relationship sexual activity with age
Age Total (n =92)  Sexually active (n = 43) Sexually inactive (n = 49) p-value
n (%) n (%) n (%)
65-79 years 52 (56.5) 33 (35.9) 19 (20.7) <0.00
80 years or more 40 (43.5) 10 (10.9) 30 (32.6)
To compare categorical variables x? was used.
Table 5. Frequency of sexual activity in the Table 6. Relationship sexual activity with difference
different groups by Katz index between groups by Katz index
Katz Total Sexually Sexually Katz Median Difference of p-value
(n=92) active (n =43) inactive (n = 49) range means
n (%) n (%) n (%) A 34.20
A 49(53.3)  36(39.1) 13 (14.1) B 49.06
B 17 (185) 7 (76) 10 (10.9) c 68.00
C  13(14.1) 0 (0) 13 (14.1) D 68.00
D  10(10.9) 0 (0) 10 (10.9) E 68.00
E 3(3.3) 0 (0) 3(3.3) Groups
A-B 0.323 0.230
A-C 0.735 0.000
A-D 0.735 0.000
A-E 0.735 0.000
B-C 0.412 0.037
: B-D 0.412 0.037
that prese?n.tsj total |n<.jep.er1dence (Katz A), loss of (?ne B-E 0.412 0.037
of the activities of daily living (Katz B), and belonging C-D 0.000 > 0.05
to some group that presents some degree of depen- C-E 0.000 > 0.05
dency (Katz C, D, and E), this being a statistically sig- D-E 0.000 >0.05
P To analyze the relationship between groups, the analysis
nificant result (Table 6). of variance test, and the Kruskal-Wallis post hoc test,
IC 95% were used.

DISCUSSION

In Mexico, there are few studies on the frequency of
sexual activity in the OP, our study fulfilled its objective,
determining the relationship between the frequency
of sexual activity and the age of the OP, as well as the
clinical characteristics that influence the frequency of
sexual activity and the relationship that exists with
the functional state in the basic activities of daily life.
Studies have shown in this age group how sexual rela-
tions are an important part of their lives, as reported in
the National Survey on the Quality of life of Older Adults
in Argentina, reporting that 54% of men and 46% of
women people over 60 years of age believe that their
sexual life is important?. Our results confirm what has
been reported in other studies where they report that
the population that maintains sexual activity ranges
from 77 to 83% and that they have concluded that
sexual desire is maintained despite the age?'*2

Based on our results, a dependency is established
between the sexual activity of the OP and the age group,
finding the highest frequency of sexual activity among
people in the younger age group, an expected result, and
correlated with the report obtained by Lindau et al., dem-
onstrating that with the passage of time it is expected
that the frequency of sexual activity in OP decreases, but
a significant percentage of the population remains sexu-
ally active, determining that age influences sexual activity
but is not a determining factor, this result obtained rein-
forces the concept of OP as people with sexual activity,
helping to eliminate the stereotype of asexual people’.

Regarding the frequency of sexual activity, our
population reported a lower frequency compared to
what was found in the study by Guadarrama et al. even
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though the number of the sample is equivalent to that
of our study, they reported an increased frequency of
sexual activity. This difference in frequency is probably
due to the fact that 92% of its population corresponds
to the age group of 60-75 years, being this age group
the one with the highest reported sexual activity, com-
pared to our study that this age group only represented
approximately 50%, in addition to the fact that in our
study one of the most reported problems and with
statistical significance was not having a partner, and in
their study 90% of the population had a partner, com-
pared to 59% in our population, being another of the
factors why the frequency of sexual activity reported
in their study is inconsistent with our results®.

The frequency obtained in our study is closer to that
reported by Mufoz et al., where they obtained 68%
of OP who maintained sexual activity and 95% of this
group reported that they had coital activity at least
once a month?'.

Another of our results in terms of sexual activity
depending on gender, being higher among men in
our population, similar to those reported by Wang
et al., where the male gender had 1.7 times more sex-
ual activity than the female gender, 27 in our study
did not find a significant difference in relation to the
gender of our population, even so, the existence of a
difference in interest depending on gender has been
documented by Orihuela et al.??*,

In our study, only sexual activity or manifestation of
sexuality in OP was reported, intercourse, since this
variable is the most objective that can be considered
to document the frequency of sexual activity within
our population, since taking as variables as expression
of the sexuality of the subjects such as touching, hug-
ging, kissing and masturbation may not be so objec-
tive to measure the frequency of sexual activity of the
population included in the study, this being our main
objective. From the aforementioned, it follows that
aging is not by itself a factor that causes a decrease in
sexual interest, but that it is also associated with gen-
der, since after the menopause period in women?,

The perception of problems to maintain an active
sexual life had a significantly statistical impact, and
more frequently than that registered in other stud-
ies, obtaining 88% in our population compared to
50% by Lindau et al.”. Among the problems found, the
presence of pain (78%), lack of energy (79%), and low
mobility (83%), within the pathologies related to low
sexual activity, a significant result was found associ-
ated with the antecedent of presenting a cerebrovas-
cular accident, probably secondary to the impact it

has on mobility and functional dependence in people,
another of the registered problems is erectile dys-
function, found in 26% of men and a small group of
women'’s partners. Women (5.4%) perceive the fact
that their partner presents erectile dysfunction as a
problem for their sexual life, these results are lower
compared to what is reported in other studies that
document a condition of 45% of men aged 60 years
and more than 70% of men aged 70 or over''>,

Regarding the marital status of the subjects, 44% sex-
ually active were within the group of married people,
the most affected group being the people who were
widows since no subject within this group was sexu-
ally active, so the marital status of the subjects had a
significant impact on the frequency of sexual activity, a
result similar to that of Wang et al., where 86% of their
population was in a current marriage, this group being
the one with the highest sexual activity, in compari-
son with sexual activity for widowed men (7.9%) and
widowed women (19%), as well as those who never
married with 0.2% for men and 1.5% for women, dem-
onstrating the great importance of having a partner in
this population to continue with an active sexual life’.

The relationship that exists between being an inde-
pendent OP and an active sexual life, it was docu-
mented that those subjects with a Katz A index main-
tain an active sexual life, being statistically significantly
comparing this group with those subjects who present
some degree of dependence in two or more activities of
daily life, being similar to that obtained by Fernandez-
Herndndez et al., where they report that the Katz index
is a factor dependent on sexual activity within the pop-
ulation studied, finding that those women who have
sexual relations (96%) were with a Katz index A?'.

For all of the aforementioned, we can determine
the importance of the analysis of sexuality in the OP
within the integrated geriatric assessment. Our study
is one of the few developed in our country that evalu-
ates sexuality in OP, in addition, the importance of sex-
uality in relation to prevention or detection of sexu-
ally transmitted diseases should be emphasized, since
they are not immune to these infectious agents, in
addition to the fact that there are reports of increased
rates of sexually transmitted infections.?® Speaking of
people living with HIV, OP are perceived as a group
with a lower risk of contracting the infection, as a con-
sequence, almost half of OP living with HIV are diag-
nosed late and this presentation causes OP to receive
care delay, and everything that this infection involves,
the increase in polypharmacy, premature and patho-
logical aging, greater risk of prevalence of frailty,
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greater risk of falls and greater prevalence of cognitive
impairment; hence, it goes beyond the impact of the
infection itself*”2.

CONCLUSION

The sexual activity of the OP decreases with age, pre-
senting a higher frequency in the age group between
65 and 79 years, in comparison with the lower fre-
quency found in the age group over 80 years, this
being a statistically significant result. In our population,
we can conclude that age has an important but not
decisive weight for the presence of sexual activity in OP.

The frequency of sexual activity is dependent on the
Katzindex, demonstrating that some degree of depen-
dence on the basic activities of daily life determines a
decrease in the presence of sexual activity in OP.
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Abstract

In Mexico, according to data from the National Institute of Statistics and Geography, during 2020, a total of 1,086,743 deaths
were recorded. End-of-life care is expensive, with up to a quarter of the health insurance budget devoted to caring for patients
who die that year. Aggressive interventions are frequently used even when evidence is lacking, while palliative care is often unde-
rused despite evidence that it increases patients’ quality of life without decreasing life expectancy. Recently, there has been a shift
toward patient-centered outcomes that better reflect patient values in end-of-life care. Although the evidence for patients’ prefer-
ences regarding the place of death is unclear and contradictory, posing the home as the best/preferred place of death remains a
central objective for end-of-life care.

Keywords: Bioethics. Palliative care. Euthanasia. Dysthanasia. Orthothanasia.
Bioética en los cuidados al final de la vida: analisis estadistico

Resumen

En México, segun datos del Instituto Nacional de Estadistica y Geografia, durante 2020 se registraron un total de 1,086,743 defun-
ciones. La atencidn al final de la vida es costosa, ya que hasta una cuarta parte del presupuesto del seguro médico se destina a
atender a los pacientes que fallecen ese afio. Con frecuencia se recurre a intervenciones agresivas aunque no haya pruebas que lo
demuestren, mientras que los cuidados paliativos suelen infrautilizarse a pesar de que estd demostrado que aumentan la calidad
de vida de los pacientes sin disminuir su esperanza de vida. Recientemente se ha producido un cambio hacia unos resultados cen-
trados en el paciente que reflejen mejor sus valores en los cuidados al final de la vida. Aunque las pruebas sobre las preferencias de
los pacientes en cuanto al lugar de la muerte son confusas y contradictorias, plantear el domicilio como el lugar de muerte mejor/
preferido sigue siendo un objetivo central en lo que respecta a los cuidados al final de la vida.

Palabras clave: Bioética. Cuidados paliativos. Eutanasia. Distanasia. Ortotanasia.

INTRODUCTION

In Mexico, according to data from the National Institute

over (605,973, equivalent to 55.8%). 92.4% (1,004,083)
of deaths were due to diseases and related health prob-
lems and 7.6% (82,660) were to external causes. By health
problems, the four leading causes of death nationwide
were heart disease (218,704, 20.1%), COVID-19 (200,256,
18.4%), diabetes mellitus (151,019, 13.9%), and malig-

of Statistics and Geography, during 2020, a total of
1,086,743 deaths were recorded. The registered death
rate per 10,000 population was 86; 58.8% (639,277) of

the deaths correspond to men, whereas 41.1% (446,709)
to women. By age group, the highest proportion of
deaths is concentrated in people aged 65 years and
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nant tumors (90,603, 8.3%). By site of occurrence, 46.6%
(506,910) of registered deaths took place at home and
43.0% (467,282) in public and private hospitals'.
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Many low- and middle-income countries are dev-
astated by significant socioeconomic and health-
care challenges, including a rapid escalation of
non-communicable diseases, particularly cancer.
Between 1990 and 2013, 70% increase in cancer mor-
tality occurred in those countries, with 196.3 million
disability-adjusted life yearslost?. Globally, cancer
incidence is projected to increase to 22.2 million new
cancer cases by 2030, with low- and middle-income
countries bearing the greatest burden?.

End-of-life care is expensive, with up to a quarter
of the health insurance budget devoted to caring
for patients who die that year®. Despite significant
expenditures and resources devoted to end-of-life
care, such care often does not pay sufficient attention
to the multiple problems experienced by patients in
palliative care, including distressing symptoms, emo-
tional, social, and spiritual needs®.

Aggressive interventions are frequently used even
when evidence is lacking, while palliative care is often
underused despite evidence that it increases patients’
quality of life without decreasing life expectancy®.
Even with the lack of support for aggressive interven-
tions and the recognition that most patients prefer to
spend as much time at home as possible when faced
with advanced disease, most patients experience at
least one indicator of aggressive care in their end-of-
life care, with 75% admitted to hospital and 40% in
the intensive care unit in the past 6 months of life’.

Recently, there has been a shift toward patient-cen-
tered outcomes that better reflect patient values in
end-of-life care, with increasing attention on the time
patients spend at home®.

The paucity of research on the role of end-of-life
medical care hinders global progress in alleviating suf-
fering and improving the quality of life for patients and
their families. It is estimated that each death potentially
affects the lives of, on average, five people in terms of
care and bereavement. By 2030, approximately 74 mil-
lion deaths per year will occur, increasing the number
of people annually affected by death to 370 million?.
Policy initiatives to promote the integration of pallia-
tive care deserve urgent attention, as well as discussion
of the good dying while respecting the values and
informed decisions of the patient and their families.

Palliative care is born from the approach to improv-
ing the quality of life of patients and their families
with life-threatening illnesses, through the impec-
cable assessment and treatment of pain and other
problems, and is applicable early in the course of
the disease, along with other therapies aimed at

prolonging life®. Although the evidence for patients’
preferences regarding the place of death is unclear
and contradictory, posing the home as the best/pre-
ferred place of death remains a central objective for
end-of-life care™.

The act of killing, letting die, or helping another
person to die for their good or in their interest has
been called euthanasia. It is a naturally compassion-
ate act, aimed at alleviating the intense suffering of
a person who is either approaching death or experi-
encing health conditions that severely and irrevers-
ibly impact their quality of life. The issue has given
rise to multiple controversies: from what we should
properly understand by euthanasia, through the
ethical implications of the problem, to the conve-
nience of its legalization. Philosophers, doctors, law-
yers, religious, psychologists, humanists, and many
more have reflected on this question without reach-
ing conclusive conclusions so far. There is always a
doubt, a bad taste in the mouth that has not just
been removed, the inevitable feeling of helpless-
ness that human feel when they face death. Part of
the complexity of the matter is a consequence of
the multiplicity of assumptions that are associated
with euthanasia and for which it is not always pos-
sible to find homogeneous solutions''.

Nowadays, it is important to objectively understand
the different medicolegal terms that accompany care
and interventions at the end of life:

— Euthanasia, at present, is conceptualized as the
action that aims to remove the life of the human
being for humanistic considerations for the per-
son or with society’, it is ethically and legally
incorrect in Mexico

— Dysthanasia is synonymous with futile or useless
treatment, without benefits for the person in his
terminal phase. It is the process by which only
the process of dying is prolonged and not life
itself, resulting in a prolonged, slow, and often
prolonged death, accompanied by suffering,
pain, and agony. When you invest in healing, in
the face of an incurable case, it is an assault on
the dignity of that person™.

— Orthothanasia is the art of dying well, humanly,
and correctly, without being victimized by dys-
thanasia and without shortening life, that is,
resorting to euthanasia. It has as a great chal-
lenge the rescue of the dignity of the human
being in its final process, where there is a com-
mitment to the promotion of the well-being of
the person in his terminal phase’.
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Mexico, like many other countries, lacks national pol-
icies, infrastructure, skilled labor, financial resources,
technology, and an information system for the treat-
ment of terminal ilinesses and quality end-of-life care.
In most cases, late presentation is common and pal-
liative care is the only treatment option. In addition,
many low- and middle-income countries are unable
to provide the 52 cancer medicines and 22 pain and
palliative care medicines on the WHO list of essential
medicines.® People living with a terminal illness suf-
fer a significant personal burden of symptoms and
need psychological support, as well as better care and
information for their families while coping. For exam-
ple, more than 50% of patients with advanced cancer
report pain, fatigue, and shortness of breath, while
their families commonly report anxiety and inade-
quate assistance when seeking support™. As a result,
80% of people living in low- and middle-income
countries have little or no access to pain relief®.

Research shows that end-of-life care requires a
strong care network involving professional support
services, as well as an engaged person taking respon-
sibility for the care process, usually represented by a
family member living in the same household™. The
principles of ethics should always be applied in the
clinical care of persons in the terminal stage of iliness
and whose life expectancy is relatively short. It is in
those moments when the patient and his family go
through situations that deeply affect the psychologi-
cal and emotional aspects.

The main reason that leads patients to hospitaliza-
tion is the family collapse due to psychological and
physical exhaustion and the lack of qualified care-
givers for the management of this type of patient at
home; to a lesser extent, the difficulty in controlling
symptoms; some studies suggest that the average
number of symptoms per patient at the time of their
medical care was 10.5 with a range of 6-13 symptoms;
being the most common: asthenia (92%), anorexia
(88%), pain (78%), dyspnea (65%), depression (61%),
and nausea and vomiting (58%)°.

Until there are adequate health policies in our coun-
try, palliative care has helped in serious illnesses with
better communication, symptom control, and knowl-
edge about treatment options and goals'®. Advance
care planning is a process that supports patients and
their caregivers in their reflection on the meaning and
consequences of current and future medical care and
treatment. The goal of advanced end-of-life care plan-
ning is to help patients identify their wishes and values
regarding their treatment and care to communicate

those values to their families and caregivers so that
coordinated treatment arrangements can be made.
Studies show that the quality of care toward the
end of life increases through adequate advance care
planning, especially due to improved coordination
between a better-informed patient, as well as their
nuclear family and/or primary caregivers. On top of
that, it improves profitability by avoiding unnecessary
hospital stays and treatments. Advance care planning
prevented between 9% and 26% of unnecessary hos-
pital stays at the end of life'”.The sole goal of good pal-
liative care at the end of life should be to maintain the
best possible quality of life for the patient and family.

CONCLUSION

End-of-life bioethics in Mexico is an evolving field that
requires a comprehensive approach that considers not
only medical but also cultural, ethical, and legal aspects.
It is critical to advance the development of clear policies
and protocols that respect patient autonomy, promote
equitable access to palliative care, and address diverse
cultural perspectives to ensure ethical and compassion-
ate care for those at the end of their lives.
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Protective role of statins against sepsis complications
in the context of geriatric syndromes
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Abstract

Background: Sepsis complications in the elderly arise from factors such as comorbidities and malnutrition. The role of
3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) in mitigating these complications remains underexplored.
Methods: We analyzed 2008-2011 data for sepsis patients aged 65+. Cases had sepsis complications; controls did not. Patients
were matched 1:1 on several factors. The association between statin use and complications was examined using multivariate
conditional logistic regression, adjusting for geriatric syndromes. Results: Of participants (average age 78.5; 55.7% female), 40%
used statins. Statin intake before hospitalization was less common in cases (25.2% vs. 54.8%; p < 0.001). Regression showed an
inverse association between statin use and sepsis complications, consistent even after geriatric syndrome adjustments (odds
ratios 0.26; 95% confidence intervals 0.12-0.55, p < 0.001). Conclusion: Statins appear protective against sepsis complications
in the elderly. However, due to study design and existing ambiguities, results should be interpreted cautiously. Further research is
advocated.

Keywords: Sepsis complications. Geriatric syndrome. 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins)

Rol protector de las estatinas contra las complicaciones de la sepsis en el contexto
de los sindromes geriatricos

Resumen

Antecedentes: Las complicaciones de la sepsis en los ancianos surgen de factores como las comorbilidades y la malnutricién. El
papel de los inhibidores de la HMG-CoA reductasa (estatinas) en la mitigacion de estas complicaciones sigue siendo poco explo-
rado. Métodos: Analizamos datos de 2008 a 2011 de pacientes con sepsis de 65 anos o mds. Los casos tenian complicaciones de
sepsis; los controles no. Los pacientes se emparejaron 1:1 en varios factores. Se examiné la asociacion entre el uso de estatinas y
las complicaciones mediante regresion logistica condicional multivariante, ajustando por sindromes geridtricos. Resultados: De
los participantes (edad promedio 78.5; 55.7% mujeres), el 40% usaba estatinas. La ingesta de estatinas antes de la hospitalizacion
fue menos comun en los casos (25.2% vs. 54.8%; p < 0.001). La regresién mostré una asociacion inversa entre el uso de estatinas
y las complicaciones de la sepsis, consistente incluso después de los ajustes por sindromes geridtricos (OR 0.26; IC del 95% 0.12 a
0.55, p <0.001). Conclusion: Las estatinas parecen proteger contra las complicaciones de la sepsis en los ancianos. Sin embargo,
debido al disefio del estudio y las ambigliedades existentes, los resultados deben interpretarse con precaucion. Se aboga por mds
investigacion.

Palabras clave: Complicaciones de la sepsis. Sindrome geridtrico. Inhibidores de la HMG-CoA reductasa (estatinas).
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INTRODUCTION

Sepsis has emerged as a significant health con-
cern globally and continues to challenge the medical
community, particularly within the elderly popula-
tion'2. The complexity of sepsis, characterized by its
multifaceted nature and the body’s overwhelming
response to infection, has rendered it a condition
difficult to combat effectively. Despite advance-
ments in health care, sepsis remains a leading cause
of mortality and critical illness, as highlighted by
the global “Surviving Sepsis Campaign”, which
underscores the urgency for improved treatment
protocols and preventive strategies®“. In the elderly,
sepsis presents a unique set of challenges, often
exacerbated by a pre-existing tapestry of geriatric
syndromes (GSs) such as frailty — a condition asso-
ciated with increased vulnerability to stressors.
Evidence suggests that the presence of frailty mark-
edly elevates the risk of developing sepsis and its
severe manifestations, creating a substantial burden
on this demographic®.

The potential of 3-hydroxy-3-methylglutaryl coen-
zyme A reductase inhibitors, or statins, in mitigat-
ing sepsis complications presents an intriguing
avenue for research. While statins are hypothesized
to provide a therapeutic edge, their full impact in
the context of sepsis, especially amidst the complex
interplay of geriatric syndromes, has yet to be fully
explored®’.

Our study aims to bridge this knowledge gap by
meticulously examining the relationship between
statin therapy and the incidence of sepsis-related
complications in the elderly, with a particular focus on
disentangling the effects of geriatric syndromes that
could confound this relationship.

MATERIALS AND METHODS
Participants

In this retrospective case-control study, we evalu-
ated data from 2008 to 2011 involving 104 older
adults diagnosed with sepsis at a Mexico City uni-
versity hospital. We distinguished between patients
who developed complications, such as septic shock
or death, and those who did not. All participants had
been prescribed statins for at least 1T month before
their sepsis diagnosis. The research adhered to strict
ethical standards, receiving institutional ethics com-
mittee approval and aligning with local and interna-
tional research guidelines.

Measures

In our study, participants were all individuals aged
65 or older with a confirmed diagnosis of sepsis,
including a spectrum of infections ranging from
pneumonia, urinary tract and soft-tissue infections
to abdominal sepsis, septic arthritis, and meninagitis.
Cases were delineated as patients who developed
complications from sepsis (CoS), such as septic shock
or death, using established clinical criteria, while con-
trols included sepsis patients without these compli-
cations®®. We meticulously gathered data through
comprehensive medical chart reviews to ascertain
statin use, categorizing patients as statin users if
they had been prescribed and had taken any statin
medication for more than 1 month before their diag-
nosis. Furthermore, standardized assessments were
conducted to uniformly evaluate the presence of
geriatric syndromes, thereby ensuring a consistent
approach in the measurement of our study variables
across all participants. To ensure comparability, each
case patient was meticulously matched with one con-
trol subject on a 1:1 basis according to gender, age,
Charlson Comorbidity Index score, and the type of
infection encountered.

A comprehensive assessment was carried out to
account for GS. This assessment included evalu-
ations of disability for instrumental and basic
activities of daily living using the Lawton and Katz
scales, respectively, nutritional status assessed by
the Dépistage Nutrionnel des Ainés tool, cognitive
function using the mini-mental state examination
(MMSE) with a threshold of 24 indicating impair-
ment, depressive symptoms assessed by a geriat-
ric depression scale (GDS) score > 5, polypharmacy
characterized by the use of three or more prescrip-
tion drugs, as well as the occurrence of pressure
ulcers, falls (two or more in the previous year), and
delirium as determined by the confusion assess-
ment method.

Statistical analysis

A multivariate conditional logistic regression was
utilized to evaluate the association between statin
usage and CoS. Adjustments were made for the pres-
ence of various GS. All statistical tests utilized 95%
confidence intervals (Cls) with a p < 0.05 indicating
statistical significance. Analyses were conducted
using the SPSS statistical package for Windows® (SPSS
Inc., Chicago, IL v. 20).
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RESULTS

The study encompassed participants with an aver-
age age of 78.5 years (SD = 6.2), with females consti-
tuting 55.7% of the sample. Statin use was prevalent
among 40% of the participants. Of those who experi-
enced CoS, a significant majority (86.5%) suffered from
septic shock, and there were 14 fatalities. Atorvastatin
was identified as the most commonly used statin, pre-
scribed to 27% of those on statin therapy.

Clinimetric assessments vyielded average scores
indicative of the participants’ health status: A mean
MMSE score of 24 pointed to normal cognitive func-
tion or mild cognitive impairment, a GDS score of 4.06
suggested minimal depressive symptoms, and a mini
nutritional assessment score of 20.04 indicated a mod-
erate risk of malnutrition among the study population.

A notable difference was observed in statin admin-
istration before hospital admission between the cases
and controls, with only 25.2% of cases having used
statins compared to 54.8% of controls (p < 0.001)
(Table 1).

The statistical analysis incorporated multivariate
conditional logistic regression, adjusting for con-
tinuous scores from geriatric assessment scales. This
analysis resulted in the categorization of the data
into three domains: Functional status, neuropsycho-
logical, and nutritional. The adjusted odds ratios (OR)
for statin use in relation to the CoS, as presented in
table 2, showed no significant deviation from the uni-
variate analysis. In the initial unadjusted model, an
inverse relationship was found between statin use
and the incidence of sepsis complications (OR 0.27;
95% Cl 0.14-0.52, p < 0.001). This inverse association
persisted even after adjustments for GS (OR 0.26; 95%
Cl10.12-0.55, p < 0.001).

DISCUSSION

Despite the varied perspectives in literature regard-
ing statin efficacy in protecting against sepsis, our
study supports a potential beneficial association, align-
ing with recent findings across a spectrum of inflam-
matory conditions''. Our findings mirror the trend
observed in the study by Izkhakov et al. where pre-
admission statin use was associated with a diminished
rate of adverse outcomes in older adults hospitalized
for COVID-19.

The association between statin therapy and decreased
severity of infections is not unprecedented. Almog et al.
demonstrated a lower incidence of severe sepsis among

Table 1. Sociodemographic and functional
characteristics of cases and controls

Control Case
(n=104) (n =104)

Use of statins, n (%) 57 (54.8) 26 (25.2) < 0.001

p-value

Age, median (IQR) 78 (9.5) 78(8.5) 0.790
Charlson index, 5(2) 5(2) 0.433
median (IQR)

Female, n (%) 58 (55.8) 58 (55.8) 0.999

Urinary tract
infection, n (%)

Polypharmacy, n (%) 65(62.5) 68(65.38) 0.665
Pressure ulcers,n (%) 7 (7) 23 (22.5) < 0.001
Delirium, n (%) 20 (21.5) 24 (24) 0.37

44 (42.3) 44 (42.3) 0.999

Cognitive 31 (33.6) 21 (20.2) 0.029
impairment, n (%)

Depressive 16 (15.9) 22 (21.1) 0.281
symptoms, n (%)

Disability for 30 (28.8) 26 (25.2) 0.559
ADL, n (%)

Disability for 47 (45.2) 50 (48.1) 0.676
IADL, n (%)

Nutritional Risk, n (%) 16 (15.4) 17 (16.3) 0.849
Falls, n (%) 30 (28.8) 20 (19.2) 0.104

IQR: interquartile range; ADL: activities of daily living;
IADL: instrumental activities of daily living.

Table 2. Conditional logistic regression

Model OR 95% CI p-value
1 0.24 0.11-0.52 < 0.0001
2 0.23 0.10-0.54 < 0.001
3 0.22 0.11-0.47 < 0.0001

1: Statin, Katz, Lawton, Barthel (functionality); 2: Statin,
mini-mental state examination, geriatric depression scale
(neuropsychological status); 3: Statin, DNA (nutritional
status). OR: odds ratios; Cl: confidence intervals.

statin users, corroborating our findings that statin
therapy is associated with reduced CoS'. The anti-
inflammatory properties of statins, particularly their
ability to modulate cytokine response and improve
endothelial function, may underpin the therapeutic
benefits observed in others cohorts'*'%. These mech-
anisms, which are especially pertinent in geriatric
patients with inherently elevated inflammatory states,
warrant further exploration to elucidate the pathways
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through which statins may exert their protective
effects in sepsis. Although the studies included in the
meta-analysis demonstrated significant heterogene-
ity, the general trend indicated a reduction in CoS
among statin users.

However, the landscape of evidence is not uni-
form. Kopterides and Falagas; Tralhdo et al. provided
a more nuanced perspective, reporting inconsistent
outcomes regarding the impact of statins on sep-
sis'""2, While some cohort studies indicated a benefit,
randomized controlled trials failed to demonstrate a
significant mortality benefit. Similarly, highlighted
the beneficial outcomes of statin use in infections but
cautioned against definitive conclusions due to the
observational nature of the majority of the studies.

Finally, a systematic review underscored the poten-
tial positive role of statins in the management of sep-
sis and infections. Although many studies pointed
toward reduced mortality and risk of sepsis, the review
emphasized the need for randomized controlled tri-
als to conclusively determine the clinical benefits of
statins in these contexts'.

Integrating these diverse perspectives with our own
findings suggests that statins could modulate the
inflammatory response in sepsis, potentially reduc-
ing the severity and complications associated with
this condition. This modulatory effect, which might
be especially significant in geriatric patients with pre-
existing elevated inflammatory states, merits further
investigation to understand the therapeutic potential
of statins fully. The potential for statins to disrupt this
pathological process may explain the reduced com-
plications observed in our study.

Nevertheless, our study’s limitations, including its
retrospective design, must temper any direct clinical
extrapolations, a caution also suggested by Izkhakov
et al.”®. To address the inherent limitations of our ret-
rospective design, future studies should utilize ran-
domized controlled trials with age and comorbidity
stratification to more firmly establish a causal relation-
ship between statin use and reduced sepsis complica-
tions. These studies could incorporate inflammatory
biomarkers to elucidate the pharmacodynamic effects
of statins in septic patients. Investigations should also
consider the timing, dosage, and duration of statin
therapy to optimize potential therapeutic strategies.
Future research directions could profitably explore
the long-term effects of statins on sepsis recovery,
including post-hospitalization quality of life, reha-
bilitation duration, and incidence of chronic sepsis-
related sequelae.

CONCLUSION

Our findings advocate for the potential repurposing
of statins in managing sepsis, highlighting a prospec-
tive therapeutic avenue for the geriatric population.
While the evidence points toward a beneficial direc-
tion, it is imperative that we proceed with methodical
and controlled research to unravel the full scope of
statins’ role in sepsis treatment and their integration
into clinical practice. Indeed, the chapter on statins
and sepsis is far from closed, signaling a clear man-
date for continued investigation in this vital area of
medical research.
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