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Abstract
Objective: To investigate factors associated with cognitive impairment (CI) in institutionalized Mexican 
older adults.
Material and methods: Cross-sectional study of residents of three long-term care facilities in the 
metropolitan area of Monterrey, Mexico. A medical history, Mini-Mental State Examination (MMSE), 
Barthel index, geriatric depression scale, and a nutritional screening were performed. CI was defined 
as MMSE ≤24. 
Results: Of 280 octogenarian residents (72.1% females) 61.1% had a MMSE ≤24. Older age 
(OR=1,047), functional dependence (OR=10,309), malnutrition (OR=2,202), urinary incontinence 
(OR=2,588), and history of fracture (OR=1.764) were directly associated to CI. While higher education 
level (OR=0.583) and the use of antihypertensives (OR=0.521), antihistamines (OR=0.322), 
antiprostatic hypertrophy (OR=0.219), and lipid-lowering drugs (OR=0.575) were inversely associated.
Conclusions: The high prevalence of CI and its association with other chronic conditions and medications 
that we find in the population of mexican institutionalized older adults demands the implementation of 
measures that help in the early identification of all these conditions.

Keywords: mexican older adults, cognitive impairment, long-term care facilities.

Resumen
Objetivo: Investigar factores asociados con deterioro cognitivo (DC) en adultos mayores mexicanos 
institucionalizados.

Material y métodos: Estudio transversal de residentes de tres instituciones de cuidados a largo plazo 
en Monterrey, México. Se realizó historia clínica, Mini-Examen del Estado Mental (MMSE), índice de 
Barthel, escala de depresión geriátrica y tamizaje nutricional. El DC se definió como MMSE ≤24.
Resultados: De 280 residentes octogenarios (72.1% mujeres) 61.1% tenían MMSE ≤24. Edad mayor 
(OR = 1,047), dependencia funcional (OR = 10,309), desnutrición (OR = 2,202), incontinencia 
urinaria (OR = 2,588) y antecedente de fractura (OR = 1,764) se asociaron directamente con el DC. 
Mayor nivel educativo (OR = 0.583) y uso de fármacos antihipertensivos (OR = 0.521), antihistamínicos 
(OR = 0.322), antihipertrofia de próstata (OR = 0.219) e hipolipemiantes (OR = 0.575) se asociaron 
inversamente.
Conclusiones: La alta prevalencia de DC y su asociación con otras enfermedades crónicas y uso de 
medicamentos que encontramos en la población de adultos mayores mexicanos institucionalizados, 
demanda la implementación de medidas que ayuden en la identificación oportuna de todas estas 
condiciones. 

Palabras clave: adultos mayores mexicanos, deterioro cognitivo, instituciones de cuidados a largo plazo.
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Introduction

The population of individuals over 65 years of age is 
continuously growing in Mexico. In 2015 there were 8.2 
million, and the number is expected to grow to 24.6 million 
by the year 2050.1 In Mexico, the majority of this population 
lives with their nuclear families (49.7%) or in extended 
families (38.1%), around 12% lives alone, and only a 
minimal proportion lives in Long-Term Care Facilities (LTCFs).2 
In Northeastern Mexico, in the state of Nuevo León in 2015, 
this population was 332,252 (6.4%) and expected to grow 
to 1.2 million (16.5%) by the year 2050.3 Greater longevity 
of this segment of the population also implies that there 
will be a more significant disability caused by a higher 
rate of chronic diseases that require professional attention 
leading the families to institutionalize their older relatives in 
LTCFs.4 There are no current official statistics regarding the 
population of older adults that are institutionalized in LTCFs. 
Nevertheless, this situation implies a higher demand 
for socio-economical and medical services to provide 
a better quality of life to this growing population.5

Cognitive impairment (CI) is a prevalent public health problem 
in older adults living in LTCFs6 and the prevalence of this 
condition will increase in the coming years due to the rapid 
increase in life expectancy worldwide.7 CI is defined as the 
decline of cognitive functions such as orientation, memory, 
language, abstract thinking, calculation, judgment and 
reasoning capacities, and learning and visuospatial abilities. 
It is classified according to its severity: mild, moderate, and 
severe.8,9 In Mexico, about 3-29% of the adults aged over 60 
years of age are estimated to have mild CI, compared with 
the worldwide prevalence of around 10-20%.10 However, the 
prevalence of CI increases to 66% in LTCFs 11. Each year, 10-
15% of the patients with mild CI develop Alzheimer's disease, 
a frequency ten times higher than the average population. 12 
Therefore, mild CI is a relevant risk factor for dementia.

Further risk factors for CI increase with age and include 
depression, polypharmacy, and malnutrition13,14,15. 
Also, males seem to be at a higher risk than females16.
Other risk factors such as diabetes mellitus and 
hypertension are also associated with the progression 
from mild CI to Alzheimer's disease 17. Several 
chronic diseases such as angina pectoris, lung 
disease, stroke, and hearing problems have also been 
associated with CI, but the exact mechanism of this 
relationship is unknown 18. Also, there are reports that 
chronic kidney disease is a potential cause of CI 19.

CI is related to a substantial decline in elders' quality of life and 
causes an increase in the risk of disability and dependence. 
It is essential to say that given the increase of disability and 
dependence of older adults as cognitive levels decrease, the 
patient's ability to self-report pain and discomfort decreases 
significantly, which leads to a notable reduction in the 
diagnosis of other relevant conditions.20 The expected increase 
in the prevalence of CI demands preventive and early geriatric 
evaluation strategies of cognitive functions in older adults in 
LTCFs. The difficulties resulting from CI such as dependence, 
lack of communication skills, and the impossibility of performing 
daily life activities such as taking medications, require 
special care and, if not received, treatment and evolution 
of other relevant health conditions may be compromised.
The aim of this study is to investigate sociodemographic 
factors, comorbidities, and medication associated with CI in 
institutionalized Mexican older adults. 

Material and methods 

A cross-sectional descriptive study was carried out in three 
non-profit geriatric residences in the metropolitan area of 
Monterrey, Nuevo Leon, Mexico, with similar characteristics 
in architectural dimensions, staff, and daily assistance 
of a geriatrician. The patients enrolled in the study were 
residents of the three LTCFs between April and June 2016.

A clinical record of all residents is maintained from the time of 
admission and throughout their stay. This clinical record includes 
an initial medical history that covers all socio-demographic 
information, hereditary-family history, pathological and 
non-pathological personal history, and the evolution of 
diagnosed diseases and their prescribed medications.

Cognitive status was assessed with the Folstein Mini-Mental 
State Examination (MMSE).21 Functional independence was 
obtained with the Barthel Index (BI) for Activities of Daily Living 
(ADL).22 Depression was measured by the Geriatric Depression 
Scale (GDS).23 Finally, nutritional status was evaluated by the 
Mini Nutritional Assessment (MNA), including measuring 
weight and height and calculating body mass index (BMI).24

Statistical analyses were performed using IBM SPSS software 
(version 22; SPSS Inc, Chicago, IL). Continuous variables were 
summarized as the median and interquartile range (IQR) or 
the mean ± standard deviation (SD), while the categorical 
variables as percentages. Distribution normality was analyzed 
with the Kolmogorov-Smirnov test. The differences between 
the groups were tested using the independent Student t-test 
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for normally distributed variables and the Mann-Whitney 
U test for the comparison of non parametrically distributed 
variables. The difference between categorical variables was 
determined using the Chi-square test. Pearson’s or Spearman’s 
correlation analysis was adopted to assess the relationship 
between MMSE and other variables. Cognitive impairment 
was defined as MMSE ≤24.25 Binary logistic regression was 
performed to determine predictors of cognitive impairment. 
A p-value <0.05 was considered statistically significant. 

All residents and relatives were informed of the intention of this 
study and signed an informed consent which was required to 
participate in the study. The study complied with the national 
law of personal data protection and was approved by the 
Ethics Committee of the institution legally responsible for 
the participating LTCFs (Fomento Moral y Educativo, A.C.).

Results

A total of 280 residents (LTCF1=99, LTCF2=93, and 
LTCF3=88) were included in the study period. The median 
age was 85 years (IQR 80-90), 202 (72.1%) were females, 
and widowed was the most prevalent (52.1%) civil status. 
Regarding the education level, 122 (43.5%) declared 
elementary school or less while 124 (44.4%) mentioned 
high school or higher. The time living in the residence was 
>36 months for 164 (58.6%), 12 to 36 months for 67 
(23.9%), and <12 months for 49 (17.5%) residents. With 
respect to monthly income, 92 (32.9%) had no income, 24 
(8.6%) less than $100 USD, 119 (42.4%) between $110 
and 220 USD, and 45 (16.1%) with more than $220 USD. 
Most of the residents (84.2%) had public health insurance. 

Concerning geriatric syndromes, 80 was the median BI 
(IQR 20-95), 74 (26.4%) had a total dependency, and 88 
(31.4%) had total independence. The median MMSE was 22
(IQR 14-27) and 109 (38.9%) had a normal cognitive function. 
The median GDS was 3 (IQR 1-6) and 88 (31.4%) had a 
score of depression. The median MNA was 22.5 (IQR 19-25), 
116 (41.4%) were at risk of malnutrition, and 35 (12.5%) were 
malnourished. Regarding BMI, 18 (7.1%) were underweight 
and 118 (42.1%) were overweight or obese. Polypharmacy was 
confirmed in 183 (65.4%) of the residents, urinary incontinence 
in 117 (41.8%), constipation in 113 (40.4%), 84 (30%) have 
had a fracture during their life, 42 (15%) had suffered at least 
one fall in the last year, and 11 (3.9%) had pressure ulcers.

The most frequent comorbidities were arterial hypertension in 
164 (58.6%), hypercholesterolemia in 99 (35.4%), diabetes 

mellitus in 75 (26.8%), kidney disease in 52 (18.6%), and 
chronic venous insufficiency (CVI) in 51 (18.2%). The most 
frequently consumed prescription drugs were antihypertensives 
in 149 (53.2%), antidepressants in 132 (41.7%), proton-
pump inhibitors (PPI) in 128 (45.7%), antiplatelet agents in 
120 (42.9%), and benzodiazepines in 95 (33.9%), Table 1.

Sociodemographic features N=280

Age 85 (80-90)
Sex, female 202 (72.1)
Civil status

Single 82 (29.3)
Married 33 (11.8)
Widow or widower 146 (52.1)

Education level
No formal education 6 (2.1)
Elementary school 116 (41.4)
Junior high school 34 (12.1)
High school 67 (23.9)
University 52 (18.6)
Post-graduate 5 (1.8)

Length of stay
<12 months 49 (17.5)
12 – 36 months 67 (23.9)
>36 months 164 (58.6)
Income (USD($)/month)

Without income 92 (32.9)
<$100 24 (8.6)
$100-220 119 (42.4)
>$220 45 (16.1)

Health insurance
Public 236 (84.2)
Private 28 (10)
Other 16 (5.7)

Geriatric syndromes
BI 80 (20-95)
BI >90 88 (31.4)
BI 61-90 69 (24.6)
BI 21-60 49 (17.5)
BI <21 74 (26.4)
MMSE 22 (14-27)
MMSE >24 109 (38.9)
MMSE 17-24 86 (30.7)
MMSE 10-16 24 (9.6)
MMSE <10 58 (20.7)
GDS Yesavage 3 (1-6)
GDS Yesavage >5 88 (31.4)
MNA 22.5 (19-25)
MNA 24-30 121 (43.2)
MNA 17-23.5 116 (41.4)
MNA <17 35 (12.5)
Weight 58.67 ± 12.77
BMI 24.43 ± 4.22
BMI <18.5 18 (7.1)
BMI >24.9 118 (42.1)
Falls in the last year 42 (15)
Urinary incontinence 117 (41.8)

Table 1. Baseline characteristics of residents in the LTCFs
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When comparing normal cognitive function with CI, the CI 
group was associated with older age, elementary school 
education or no education, lower BI, lower MNA, lower 
weight and BMI, presence of urinary incontinence, history of 
pressure ulcers and fractures, and the use of antipsychotics, 
antidepressants, anti-dementia, and antiparkinsonians 
medications. High school education or advanced education, 
high score of GDS, the presence of hypercholesterolemia, 
and the use of antihypertensives (beta-blockers, angiotensin 
II receptor blockers [ARBs], and calcium channel blockers 
[CCB]), antihistamines, anti-prostatic hypertrophy agents, 
and cholesterol medication were associated with the group of 
normal cognitive function, Table 2.

Constipation 113 (40.4)
Pressure ulcers 11 (3.9)
Polypharmacy 183 (65.4)

Comorbidities
Arterial hypertension 164 (58.6)
Diabetes mellitus 75 (26.8)
Hypercholesterolemia 99 (35.4)
Hypertriglyceridemia 25 (8.9)
Hypothyroidism 42 (15)
Ischemic heart disease 34 (12.1)
Heart failure 14 (5)
Stroke 33 (11.8)
COPD 22 (7.9)
Kidney disease (Cr >1.2) 52 (18.6)
CVI 51 (18.2)
Fractures 84 (30)
Hip fracture 36 (12.9)
Other fracture 61 (21.8)
Cancer 28 (10)
BPH 35 (48.)
Parkinson's disease 16 (5.7)

Medications
Antihypertensive 149 (53.2)
Beta-blockers 52 (18.5)
ACE inhibitors 47 (16.7)
ARBs 68 (24.2)
CCB 38 (13.5)
Alpha-2 blockers 2 (0.7)
Antiplatelet agents 120 (42.9)
Diuretics 60 (21.4)
Benzodiazepines 95 (33.9)
Antipsychotics 58 (20.7)
Antidepressants 132 (47.1)
Lipid-lowering agents 77 (27.5)
Antidiarrheal 2 (0.7)
Anti-dementia 38 (13.6)
PPI 128 (45.7)
Antihistamines 21 (7.5)
Analgesics 63 (22.5)
Vitamins 89 (31.8)
Anticonvulsants 23 (8.3)
Oral antidiabetics 37 (13.2)
Insulin 30 (10.7)
Antiarrhythmic 17 (6.1)
Antiprostatic hypertrophy agents 21 (26.9)
Calcium fixatives 43 (15.4)
Vitamin D 32 (11.4)
Calcium 17 (6.1)
Antiparkinson 22 (7.9)

*Other variables investigated but lacking associations were: Atrial fibrillation, 
Diverticulitis, Deep vein thrombosis, Peripheral artery disease, Prosthetic 
use, Glaucoma, and use of Bronchodilators, Laxatives, Prokinetics, Nitrates, 
Antispasmodics, and Antineuritics. 
BI: Barthel Index; MMSE: Mini-Mental State Examination; GDS: Geriatric 
Depression Scale; MNA: Mini Nutritional Assessment; BMI: Body Mass Index; 
COPD: Chronic Obstructive Pulmonary Disease; Cr: Creatinine; CVI: Chronic 
venous insufficiency; BPH: Benign prostatic hyperplasia; ACE: Angiotensin-
converting enzyme; ARBs: Angiotensin II receptor blockers; CCB: Calcium 
channel blockers; PPI Proton-pump inhibitors.

Characteristic MMSE >24 
(N=109)

MMSE ≤24 
(N=171) p-Value

Age 83 (78-89) 86 (81-91) 0.003*
Sex, female 80 (73.4) 122 (71.3) 0.709

Civil status
Single 30 (27.5) 52 (30.4) 0.604
Married 10 (9.2) 23 (13.5) 0.279
Widow or widower 60 (55) 86 (50.3) 0.437

Education level
Elementary school or less 38 (34.9) 84 (49.1) 0.018*
High school or more 59 (54.2) 65 (38) 0.008*

Length of stay
<12 months 24 (22) 25 (14.6) 0.112
12-36 months 27 (24.8) 40 (23.4) 0.792
>36 months 58 (53.2) 106 (62) 0.146

Income (USD($)/month)
Without income 34 (31.2) 58 (33.9) 0.635
<$100 9 (8.3) 15 (8.8) 0.880
$100-220 46 (42.2) 73 (42.7) 0.935
>$220 20 (18.3) 25 (14.6) 0.407

Geriatric syndromes
BI 95 (80-100) 40 (10-90) <0.001*
BI >90 57 (52.3) 31 (18.1) <0.001*
BI <21 6 (5.5) 68 (39.8) <0.001*
GDS Yesavage 4 (2-7) 3 (0-6) 0.010*
GDS Yesavage >5 38 (34.9) 50 (29.2) 0.323
MNA 24 (21.5-25.75) 22 (18-24.5) <0.001*
MNA 24-30 56 (51.4) 65 (38) 0.027*
MNA <17 10 (9.2) 33 (19.3) 0.022*
Weight 62.75 ± 12.12 56.07 ± 12.52 <0.001*
BMI 25.61 ± 3.91 23.68 ± 4.25 <0.001*
BMI <18.5 3 (2.8) 17 (9.9) 0.022*
BMI >24.9 55 (50.5) 63 (36.8) 0.024*
Falls in the last year 15 (13.8) 27 (15.8) 0.643
Urinary incontinence 29 (26.6) 88 (51.5) <0.001*
Constipation 50 (45.9) 63 (36.8) 0.133
Pressure ulcers 1 (0.9) 10 (5.8) 0.038*
Polypharmacy 76 (69.7) 107 (62.6) 0.220

Comorbidities
Arterial hypertension 65 (59.6) 99 (57.9) 0.773
Diabetes mellitus 32 (29.4) 43 (25.1) 0.438
Hypercholesterolemia 48 (44) 51 (29.8) 0.015*

Table 2. Comparison of characteristics of residents between MMSE 
>24 and MMSE ≤24.
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Univariate analysis revealed the following significant 
correlations: MMSE and age (rho=0.241, p<0.001), 
MMSE and weight (rho=0.359, p<0.001), MMSE and 
BMI (rho=0.318, p<0.001), MMSE and BI (rho=0.579, 
p<0.001), MMSE and GDS (rho=0.312, p<0.001), 
and MMSE and MNA (rho=0.368, p<0.001), Table 3. 
In the multiple logistic regression analyses after adjustments 
for age and sex, low education level, low BI score, low MNA 
score, low weight, and low BMI, urinary incontinence, fractures, 

Characteristic MMSE >24 
(N=109)

MMSE ≤24 
(N=171) p-Value

Hypertriglyceridemia 10 (9.2) 15 (8.8) 0.908
Hypothyroidism 21 (19.2) 21 (12.3) 0.110
Ischemic heart disease 16 (14.7) 18 (10.5) 0.300
Heart failure 6 (5.5) 8 (4.7) 0.757
Stroke 12 (11) 21 (12.3) 0.748
COPD 11 (10.1) 11 (6.4) 0.267
Kidney disease (Cr >1.2) 19 (17.4) 33 (19.3) 0.695
CVI 26 (23.9) 25 (14.6) 0.051
Fractures 25 (22.9) 59 (34.5) 0.039*
Hip fracture 12 (11) 24 (14) 0.460
Other fracture 17 (15.6) 44 (25.7) 0.045*
Cancer 14 (12.8) 14 (8.2) 0.205
BPH 15 (51.7) 20 (40.8) 0.349
Parkinson's disease 4 (3.7) 12 (7) 0.239

Medications
Antihypertensive 69 (63.3) 80 (46.8) 0.007*
Beta-blockers 27 (24.7) 25 (14.6) 0.033*
ACE inhibitors 15 (13.7) 32 (18.7) 0.279
ARBs 34 (31.1) 34 (19.8) 0.031*
CCB 21 (19.2) 17 (9.9) 0.026*
Alpha-2 blockers 2 (1.8) 0 0.075
Antiplatelet agents 49 (45) 71 (41.5) 0.571
Diuretics 27 (24.8) 33 (19.3) 0.277
Benzodiazepines 44 (40.4) 51 (29.8) 0.069
Antipsychotics 16 (14.7) 42 (24.6) 0.047*
Antidepressants 42 (38.5) 90 (52.6) 0.021*
Lipid-lowering agents 39 (35.8) 38 (22.2) 0.013*
Antidiarrheal 2 (1.8) 0 0.075
Anti-dementia 5 (4.6) 33 (19.3) <0.001*
PPI 49 (45) 79 (46.2) 0.838
Antihistamines 14 (12.8) 7 (4.1) 0.007*
Analgesics 27 (24.8) 36 (21.1) 0.468
Vitamins 36 (33) 53 (31) 0.722
Anticonvulsants 9 (8.3) 13 (7.6) 0.842
Oral antidiabetics 18 (16.5) 19 (11.1) 0.193
Insulin 9 (8.3) 21 (12.3) 0.288
Antiarrhythmic 10 (9.2) 7 (4.1) 0.083
Antiprostatic hypertrophy 
agents

12 (41.3) 9 (18.3) 0.026*

Calcium fixatives 21 (19.3) 22 (12.9) 0.147
Vitamin D 16 (14.7) 16 (9.4) 0.172
Calcium 9 (8.3) 8 (4.7) 0.221
Antiparkinson 4 (3.7) 18 (10.5) 0.038*

BI: Barthel Index; MMSE: Mini-Mental State Examination; GDS: Geriatric 
Depression Scale; MNA: Mini Nutritional Assessment; BMI: Body Mass Index; 
COPD: Chronic Obstructive Pulmonary Disease; Cr: Creatinine; CVI: Chronic 
venous insufficiency; BPH: Benign prostatic hyperplasia; ACE: Angiotensin-
converting enzyme; ARBs: Angiotensin II receptor blockers; CCB: Calcium 

channel blockers; PPI Proton-pump inhibitors.

use of antipsychotics, antidepressants, anti-dementia, and 
antiparkinsonians were associated with CI. On the other hand, 
the use of antihistamines, antiprostatic hypertrophy agents, 
lipid-lowering agents, and antihypertensive drugs, specifically 
CCB were associated with normal cognitive function , Table 4.

Table 3. Correlation between MMSE and age, anthropometric 
characteristics, and clinical scales

Comparison The correlation coefficient 
(r or rho) p-Value

MMSE and Age 0.241 <0.001*

MMSE and Weight 0.359 <0.001*

MMSE and BMI 0.318 <0.001*

MMSE and BI 0.579 <0.001*

MMSE and MNA 0.368 <0.001*

MMSE and GDS Yesavage 0.312 <0.001*

MMSE: Mini-Mental State Examination; BMI: Body Mass Index; BI: Barthel Index; MNA: Mini 
Nutritional Assessment; GDS: Geriatric Depression Scale.

Table 4. Regression analyses of the relationship between cognitive 
impairment and demographic and clinical variables.

Feature against Cognition 
impairment OR (95% CI) p-Value

Age 1.047 (1.011-1.083) 0.010*
Education level 0.583 (0.352-0.964) 0.035*
BI 0.971 (0.963-0.980) <0.001*
BI >90 0.223 (0.128-0.392) <0.001*
BI <20 10.309 (4.255-25.000) <0.001*
GDS 0.935 (0.871-1.004) 0.065
MNA 0.913 (0.859-0.970) 0.004*
MNA <24 1.689 (1.020-2.796) 0.042*
MNA <17 2.202 (1.021-4.745) 0.044*
Weight 0.951 (0.929-0.974) <0.001*
BMI 0.903 (0.848-0.961) 0.002*
Urinary incontinence 2.588 (1.503-4.457) 0.001*
Pressure ulcers 6.834 (0.855-54.612) 0.070
Hypercholesterolemia 0.618 (0.368-1.035) 0.067
Fractures 1.764 (1.010-3.081) 0.046*
Other fractures 2.118 (1.116-4.017) 0.022*
Antihypertensives 0.521 (0.315-0.859) 0.011*
Beta blockers 1.765 (0.951-3.276) 0.072
ARBs 0.580 (0.330-1.018) 0.058
CCB 0.448 (0.222-0.904) 0.025*
Antipsychotics 1.862 (0.977-3.551) 0.059
Antidepressants 1.771 (1.075-2.917) 0.025*
Lipid-lowering agents 0.575 (0.333-0.994) 0.048*
Anti-dementia 5.207 (1.939-13.988) 0.001*
Antihistamines 0.332 (0.128-0.865) 0.024*
Antiprostatic 
hypertrophy agents

0.219 (0.069-0.692) 0.010*

Antiparkinson 3.830 (1.240-11.826) 0.020*

BI: Barthel Index; GDS: Geriatric Depression Scale; MNA: Mini Nutritional Assessment; BMI: Body 
Mass Index; ARBs: Angiotensin II receptor blockers; CCB: Calcium channel blockers.
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Discussion 

In Mexico, the population pyramid is currently in the process of 
inversion compared to the last century.26 The aging population 
and increased life expectancy have made CI a key public 
health matter. Understanding the risk and beneficial factors 
for the development of CI can lead to targeted interventions 
and more effective use of limited health resources which 
is even more critical in developing countries.27 Miu et al., 
described factors associated with CI in Mexican older adults 
in the community. However, to our knowledge, the factors 
that influence CI in older adults living in LTCFs have not been 
studied in Mexico, where the prevalence of CI is even higher .28

In the present study older age is associated with cognitive 
decline which can be related to the normal aging process 
that leads to important decreases in neurological activity 
and a decline in cognitive functions such as memory, 
spatial learning, and attention.29 The aging process can 
increase collagen deposits in the perivascular space 
and stimulate structural changes and thickening of the 
basement membrane; moreover, the aging process can 
also affect the blood vessels which can lead to cerebral 
circulation problems that can contribute to CI or dementia.30

Higher education level in older adults can be associated 
with a greater synaptic density considering that the skills and 
abilities in the education environment such as mathematics, 
reading, writing, decision making, test-taking, and reasoning 
skills result in an early and elevated number of synapses that 
increase brain function.31 In the current study, a higher level of 
education was associated with the group of normal cognitive 
function. It is important to note that older adults with higher 
education levels may have a greater cognitive reserve and 
synaptic density, the same cognitive damage in older adults 
with higher education will lead to lower levels of cognitive 
decline than in older adults with lower levels of education.31,32

Coinciding with previous studies, we found a positive moderate 
correlation between cognitive function and functional 
dependence, under the hypothesis that cognitive decline affects 
functional dependence in the elderly population.33 Residents 
with CI were ten times more likely to present functional 
dependence, similar to other studies.34-36 Even in a prospective 
study, cognitive function was found to be the strongest predictor 
for determining future functional status in older adults.37

Older adults with CI had a significantly higher frequency 
of being at risk of malnutrition or being malnourished than 

those with normal cognition, particularly among those 
who are institutionalized.38-40 In our study, we found that 
residents of LTCFs with CI were two times more likely to 
suffer malnutrition. However, the interrelationships between 
CI and nutritional status are complex and reciprocal; mild 
CI precedes malnutrition or vice versa. On the one hand, 
nutritional risk influences risk factors or outcomes of mild CI. 
An altered nutritional status appears to predict the severity 
and progression of CI among the elderly.41 At the same time, 
mild changes in the ability to perform daily living activities 
among mild CI patients increase nutritional risk.42 It is of great 
importance to monitor early the nutritional status of patients 
with CI. Therefore, some evidence suggests that the use of 
oral nutritional supplementation in patients with Alzheimer’s 
disease is effective on body weight, nutritional status, and body 
composition, cognition, eating behavior, and biochemical 
markers. Long-term effects of nutritional supplementation 
could delay institutionalization and decreased morbidity.43

Regarding urinary incontinence, we found that residents of 
LTCFs with CI were two times more likely to have CI. A possible 
reason for the close relationship of urinary incontinence and 
CI can be explained by neurological degeneration that can 
cause inhibition of the micturition reflex and in consequence 
involuntary detrusor contractions.44 Considering that the 
action of the micturition reflex involves the cerebral cortex, 
pons, spinal cord, autonomic and somatic nervous systems 
and the sensory system of the lower urinary tract, degeneration 
of white matter and brain lobes due to CI can cause the 
inhibition of this reflex and results in urinary incontinence.45 
It is important to mention that urinary incontinence and lower 
urinary tract symptoms are often a predictor of cardiovascular 
diseases,46 and cardiovascular disease are well-known risk 
factors for dementia due to vascular damage. Moreover, 
cardiovascular disease also intensifies cognitive problems.47

This study showed that residents with CI were almost two times 
more likely to have suffered a fracture, with fractures other 
than the hip being more prevalent.  Low bone mineral density 
and osteoporosis48 often result in fractures in older adults. 
Likewise, CI has been closely related to bone mineral density 
loss.49 It is important to note that osteoporosis and CI in older 
adults have various equal risk factors such as hypoxemia 
and hormonal changes. Also, osteoporosis has been closely 
related to high rates of progression from mild CI to Alzheimer's 
disease,50 given that Alzheimer’s disease risk inflammatory 
factor marker interleukin-6 levels are elevated in bone mass 
loss.51 The relationship of osteoporosis-related fractures with 
CI can be associated with hormonal changes, most importantly 
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to a deficiency of estrogen, which plays an important role in 
bone homeostasis by stimulating the activity of osteoblasts. 
Furthermore, estradiol has been shown to decrease neuronal 
apoptosis and increase synaptic plasticity; in addition, estrogen 
increases cerebral blood flow by elevating levels of high-density 
lipoprotein cholesterol. Estrogen replacement has shown to be a 
relevant cognitive improvement factor in menopausal women.51

Antihypertensive drugs have been found to provide a 
protective effect against cognitive decline, and prevention of 
dementia .52 However, there have been discrepancies as to 
whether all classes of antihypertensive drugs help, or whether 
some, in particular, are the ones that cause benefit.53 In our 
study, we found that there is just one class of antihypertensive 
drugs that showed association with cognitive decline, the CCB. 
Results similar to a systematic review described that CCB and 
ARBs could decrease the risk of not only vascular dementia 
but also Alzheimer’s disease.54 In the case of lipid-lowering 
agents, the relationship is controversial because statins have 
a role in mild and reversible CI, and also, offer protection 
against dementia. Further research is needed to understand 
the reason that lies behind this situation.55 At the same time, 
there have been large phase III clinical trials that found no 
relationship between statin use and cognitive impairment.56,57 
Our findings support the association between the use of lipid-
lowering agents and the group of older adults with normal 
cognitive function. In the case of antihistamines, studies found 
no relationship between newer-generation antihistamines and 
CI58, 59; although, there are positive reports with the use of 
first-generation antihistamines.60, 61 Our multiple regression 
analysis showed a significant relationship between normal 
cognition and antihistamines in an elderly population that 
are under this treatment. The possible association with 
antiprostatic hypertrophy agents is also controversial. A study 
that compared a group of older men users of dutasteride 
with a control group found no relationship with cognitive 
performance.62 On the other hand, tamsulosin was reported 
as a possible risk factor for dementia.63 In our case, we 
found that older men treated with antiprostatic hypertrophy 
agents had four times less probability of presenting CI.

Depressive symptoms are common in individuals residing in 
LTCFs and are a major target of intervention.64 There is no 
significant association between antidepressants and the risk 
of incidence of mild CI in elderly patients.65 A meta-analysis 
that evaluated the use of antidepressants in cognition 
found that antidepressants have a modest positive effect in 
cognition in depressed individuals.66 In this particular case, 
the antidepressant intake association with CI may be related to 

the pathophysiology of depression rather than a direct cause 
of CI. In the case of the relationship between CI and anti-
dementia and antiparkinson medication, it is due to the reason 
itself for which these medications are used. It is known that 
patients with dementia have a lower score in their cognitive 
performance and about a quarter of patients with Parkinson’s 
disease have CI.67

As far as we know, this is the first study in Mexico that defines 
the factors associated with CI in institutionalized older adults. 
Nevertheless, there are limitations to out study. The most 
important was that imaging, biochemical, and genetic studies 
were not performed on the participants to investigate further 
the causes of CI. Another important limitation is that the time 
each drug was taken was not collected, which would be a key 
factor in determining the association of these and CI. Despite 
these limitations, with our sample size, the inclusion of a large 
number of possible influencing factors, and the collection of 
data and realization of scales to measure geriatric syndromes 
by a specialist, is valid to make inferences concerning 
the institutionalized older adults in Northeastern Mexico.

The identification of individual factors associated with 
CI may provide opportunities for the implementation 
of prevention strategies in the noninstitutionalized and 
institutionalized elderly population. Our study showed that 
older age, functional dependence, malnutrition, urinary 
incontinence, fractures, and use of antidepressants are factors 
associated with CI in elderly institutionalized population. 
Higher education level, higher weight as well as BMI, 
and taking antihypertensives, antihistamines, antiprostatic 
hypertrophy agents, and lipid-lowering agents were factors 
associated with normal cognitive function in institutionalized 
older adults. Nevertheless, due to the type of study, it is 
impossible to establish a timeline in the relationships of 
these variables. Therefore, further studies are needed.
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