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ABSTRACT

Aging is an inevitable process that can be
associated with cognitive impairment.
Evidence about the simultaneous
evaluation of psychosocial variables that
could be associated with cognitive
function is crucial. We aimed to determine
the association between psychosocial
characteristics and cognition in adults
over 50 years in Mexico. The fifth round of
the Mexican Health and Aging Study
(MHAS) (2018) provides the basis for this
paper. The study is part of a longitudinal
analysis, for which wave pasting 2012,
2015, and 2018 were performed. The final
sample comprised 6,709 individuals. Ten
psychosocial variables were measured
through scales or specific questions.
Cognition was assessed with the Cross-
Cultural Cognitive Examination (CCCE).
Confounders included
sociodemographics, multimorbidity, and
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functionality. The analysis was performed
by adjusting the regression model. Of the
total sample, 2,761 (41.1%) were men;
3,948 (58.8%) were women. The mean
age was 68.2 years (SD = 8.1). Cognition
is significantly affected in people with
higher age (8=-1.30, Cl 95% -1.54, -.1.06
p= 0.000), less schooling (3=.559, Cl 95%
498, .621 p<0.001), depressive
symptoms ($=-.066, Cl 95% -.115, -.018
p=0.007), those who do not perform any
volunteer service (p=-.057, Cl 95% -.102,
-.102 p=0.013), or do not participate in
decision making (3=-.242, Cl 95% -.295, -
189 p<0.001), low internal locus of
control (B=-.012., CI 95% -.023, -.001
p=0.023), and poor economic perception
(B=-.070., Cl 95% -.115, -.024 p=0.002).
When analyzing the cognitive function of
older people, it is vital to consider the
possible related psychosocial variables.

Keywords: Psychosocial; cognition; older adults.

RESUMEN

El envejecimiento es un proceso
inevitable que puede asociarse al
deterioro cognitivo. La evidencia sobre la
evaluacion simultdnea de variables
psicosociales que pudieran estar
asociadas con la funcion cognitiva es
crucial. Nuestro objetivo fue determinar la
asociacion entre las caracteristicas
psicosociales y la cognicion en adultos
mayores de 50 afios en México. La quinta
ronda del Estudio Mexicano de Salud y
Envejecimiento (ENASEM) (2018)
proporciona la base para este trabajo. El
estudio forma parte de un andlisis
longitudinal, para el que se recabaron
datos en 2012, 2015 y 2018. La muestra

final estuvo compuesta por 6,709
individuos. Se midieron diez variables
psicosociales a través de escalas o
preguntas especificas. La cognicion se
evalué con el Cross-Cultural Cognitive
Examination (CCCE). Entre los factores
de confusibn se incluyeron los
sociodemogréficos, la multimorbilidad y la
funcionalidad. El andlisis se realizo
ajustando un modelo de regresion. De la
muestra total, 2.761 (41,1%) eran
hombres; 3.948 (58,8%) eran mujeres. La
edad media era de 68,2 afos (DE = 8,1).
La cognicién se ve significativamente
afectada en las personas con mayor edad
(B=-1,30, Cl 95% -1,54, -.1.06 p<0.001),
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menor escolaridad (p=-.559, IC 95% .498,
.621 p<0.001), sintomas depresivos (p=-
.066, IC 95% -.115, -.018 p=0.007),
quienes no realizan ningln servicio
voluntario (B=-.057, IC 95% -.102, -.102
p=0. 013), o no participan en la toma de
decisiones (=-.242, Cl 95% -.295, -.189
p<0.001), presentan bajo locus de control

interno (B=-.012., ClI 95% -.023, -.001
p=0.023), y pobre percepcion econémica
(B=-.070., CI 95% -.115, -.024 p=0.002).
Al analizar la funcién cognitiva de las
personas mayores, es vital considerar las
posibles variables psicosociales
relacionadas.

Palabras clave: Psicosocial; cognicién; adultos mayores.

RESUMO

O envelhecimento €& um processo
inevitavel que pode estar associado a
défices cognitivos. A evidéncia sobre a
avaliacdo simultdnea de variaveis
psicossociais que podem estar
associadas a funcao cognitiva é crucial. O
nosso objetivo foi determinar a
associacao entre as caracteristicas
psicossociais e a cognicdo em adultos
com mais de 50 anos no México. A quinta
rodada do Estudo Mexicano de Saude e
Envelhecimento (MHAS) (2018) fornece a
base para este artigo. O estudo faz parte
de uma analise longitudinal, para a qual
foram realizadas colagens de ondas
2012, 2015 e 2018. A amostra final foi
composta por 6.709 individuos. Dez
variaveis psicossociais foram medidas por
meio de escalas ou perguntas
especificas. A cognicdo foi avaliada com
0 Cross-Cultural Cognitive Examination
(CCCE). Os factores de confusédo
incluiram  dados  sociodemogréficos,

Palavras-chave: Psicossocial; cognicao; idosos.

multimorbilidade e funcionalidade. A
andlise foi efectuada através do ajuste do
modelo de regressdo. Da amostra total,
2.761 (41,1%) eram homens; 3.948
(58,8%) eram mulheres. A idade média foi
de 68,2 anos (DP = 8,1). A cognicao é
significativamente afetada nas pessoas
com mais idade ($=-1,30, Cl 95% -1,54, -
.1.06 p= 0.000), menor escolaridade
(B=.559, IC 95% .498, .621 p<0.001),
sintomas depressivos (f=-.066, IC 95% -
115, -.018 p=0.007), aqueles que nao
realizam nenhum servi¢o voluntario (B=-
.057, IC 95% -.102, -.102 p=0. 013), ou
ndo participam na tomada de decisdes
(B=-.242, IC 95% -.295, -.189 p<0.001),
baixo locus de controlo interno (f=-.012.,
IC 95% -.023, -.001 p=0.023), e fraca
percecdo econdmica (B=-.070., IC 95% -
115, -.024 p=0.002). Ao analisar a funcéo
cognitiva dos idosos, é vital considerar as
possiveis variaveis psicossociais
relacionadas.

D emographic aging is one of the most significant transformations of our time. The older

people population in 2021 was slightly superior to one billion, corresponding to nearly

13.5% of the world population. Estimations state that by 2030, one out of every six people
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will be 60 years or older (World Health Organization, 2021). In Mexico, the proportion of
older people is rapidly increasing. In 2020, 15.1 million 60-year-old people and older resided
in Mexico, representing 12% of the total population (Instituto Nacional de Estadistica y
Geografia, 2021).

Unfortunately, aging is frequently associated with chronic diseases, including dementia and
cognitive impairment. The prevalence of dementia is 7.9%, and 7.3% for mild cognitive
impairment (MCI) in the Mexican population. For both conditions, the frequency is higher in
women, older-age patrticipants, people with less schooling, and rural area residents. Other
studies highlight that hypertension, diabetes, sensory impairment, and depression are risk
factors for dementia but not for MCI (Mejia-Arango et al., 2020). MCI could represent an
early stage of Dementia; it is characterized by the decline in the expected cognitive function
regarding age and schooling level and is used to refer to a low-level neurocognitive
affectation. In some cases or more severe conditions, it is linked to pathological processes
associated with the presence or not of dementia. However, both are essential factors for
functional dependency (Ataollahi Eshkoor, Mun, Ng & Hamid, 2015).

Diverse social and psychological variables, particularly mental health, are crucial for a
healthy aging process. Reported data show a positive association between cognitive
impairment and social support networks, marital status, and social participation
(Zunzunegui, Alvarado, Del Ser & Otero, 2003). Also, some antecedents reflect the
importance of the correlation between some psychological conditions like depressive
symptoms, low income, participation in social activities, and social support networks with
cognitive impairment (Song, Yu, Li, He & Sun, 2019).

Foong et al. reported that the relationship between psychosocial stress (measured by
perceived stress, depression, loneliness, and neuroticism); and global cognition (calculated

by MMSE and MOCA) was found to be significant in men only. The reason could be that
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psycho-social stress and depression are associated with dopaminergic dysfunction and
structural changes in the brain (Foong, Hamid, Ibrahim & Haron, 2018).

However, to our knowledge, there needs to be reported evidence about the simultaneous
evaluation of various psychological and social variables that could be associated with
cognitive function scores.

Therefore, this article aims to study the relationship between ten psycho-social features
(depressive symptoms, volunteering, perception of loneliness, internal locus of control,
attendance to religious services, personal decision-making, socioeconomic status
perception, life satisfaction, perception of health, and active participation in working life) and

the cognitive function of adults and older people in Mexico.

Materials and Methods

We considered the population surveyed in the 2018 round of the National Study of Ageing
and Health in Mexico (MHAS for its acronym in English). The MHAS is a longitudinal study
on the 50-year-old and older population. The baseline survey, with national and urban/rural
representation of adults born in 1951 or earlier, was conducted in 2001 with five follow-up
waves until the present report. The aim, design, methodological aspects, sample frame,
sample process, and sample size of the MHAS have been previously published and are
widely explained on the study's webpage (Wong, Michaels-Obregon & Palloni, 2017).

The MHAS consists of five survey rounds; the first round, 2001, had a basal sample of
15,402 patrticipants. The round in 2003 studied 14,386 participants. A further round in 2012
comprised 18,465 participants, which included 5,896 new participants. In 2015, 15,898
participants were surveyed. The total number of deaths rose to 4,491 in 2015.

The 2018 survey comprised 18,248 participants, of which 15,786 were face-to-face
interviews. The sample was refreshed in this round, and approximately 4,500 participants

between 50 and 55 were added (Instituto Nacional de Estadistica y Geografia, 2018).
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The present study is based on the fifth round (2018) analysis and is part of a longitudinal
analysis, for which wave pasting 2012, 2015, and 2018 were performed. Only participants
reported in the three waves were analyzed. After eliminating deceased participants, lost
cases, and persons under 50 years, the rounds showed 11,297. We selected those
participants who, in the 2018 round, entirely answered the socio-demographic, psycho-
social, functional, and multi-morbidity variables and who concluded the cognitive sections:
verbal learning, verbal learning evocation, visuospatial skills, visual memory, visual
scanning, orientation, and verbal fluency. Finally, the sample was composed of 6,709

participants [Figure 1].

MHAS
Wave 2012
N= 15997
Deceased persons since 2012 1o
2015 n= 1,209
Lost cases n= 969
MHAS
Wave 2015
N« 13,819
Daceased parsons since 2015 to
2018 n= 1,135
Lost cases n» 1,387
MHAS
Wave 2018
N= 11,297
< 50 years= 784
MHAS
2012, 2015, 2018
n= 10,513
Incompiete cognition n= 3,561
Lost cases and other Incomplete
variables n~ 243
MHAS
2012, 2015, 2018
n» 6,709

Figure 1. The flow of the sampling process. Compilation based on the ENASEM 2012, 2015, and

2018.
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Measurements
A set of questionnaires (socio-demographic, health, cognition, functional status, among

others) was applied face-to-face by trained interviewers.

Dependent variable

The MHAS includes the Cross-Cultural Cognitive Examination (CCCE) instrument to
evaluate cognition.

All the included tasks in the CCCE are accepted as cognitive function indicators, being a
trusted, reliable, and sensitive tool for the diagnosis of dementia in the population (Diaz-
Venegas, Samper-Ternent, Michaels-Obregdn & Wong, 2019; Glosser et al., 1993).

The scales applied in the 2018 round were: verbal learning (0-8 points), verbal learning
evocation (0-8 points), visuospatial skills (0-6 points), visual memory (0-6 points), visual
scanning (0-60 points), orientation (0-3 points) and verbal fluency (1-4 points). The score in
every scale is summed, and the total was standardized, as expected; the mean must be 0
and the standard deviation of 1. The maximum possible value is 95 points. The higher scores

represent a better cognitive function (Mejia Arango, Wong & Michaels-Obregén 2015).

Independent variables

Depressive symptoms were measured using the Yesavage geriatric depression scale

(EDG), which consists of 9 questions:
Have you felt depressed?, Have you felt that everything you did was an effort? Have
you felt that your sleep is restless?, Have you felt happy? Have you felt lonely? Have
you felt that you enjoyed life? Have you felt sad?, Have you felt tired? [and] Have

you felt you used to have much energy?.
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The two positive items were reversed for calculating the total score. The cut-off point was to
have more than five answers positive to depressive symptoms (Aguilar-Navarro, Fuentes-
Cantu, Avila-Funes & Garcia-Mayo, 2007).
The volunteering aspect was assessed through two questions: have you volunteered for
educative-religious organizations, charity, or for the community? and did you volunteer or
support any civil organization without receiving payment or compensation? (Yes/No).
To examine the perception of loneliness, the UCLA Loneliness Scale was used, and a
variable was created using three questions: Do you feel you lack company? Do you feel
ignored by others? Do you feel isolated or away from others? An index of loneliness was
constructed where the minimum value is three and the maximum is nine; the higher the
number, the higher the feeling of loneliness perceived by the subject (Rusell, Peplau, &
Cutrona, 1980).
The internal locus of control was assessed with the statements:
Every person is responsible for his or her own success, You can do almost anything
you set out to do, Our misfortunes are the result of our own mistakes, [and] Every
person is responsible for his or her own failures.
Scores being from 1 = agree, 2 = slightly agree, 3 = slightly disagree to 4 = disagree (Rotter,
1966). On a global score, four indicates an adequate internal locus of control, and 16
indicates a low internal locus of control.
Concerning the attendance to religious practices variable, the question was: do you attend
religious practices regularly? (Yes/No).
To measure personal decision-making the question was: when you face an important
personal decision like going to the doctor or having surgery, how much are you responsible
for the final decision? This was a dichotomous variable (a lot = high personal decision-

making/a little or none = low personal decision-making).
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To assess the perception of economic status, the question was: would you say that your
economic status is ...? This was a dichotomous variable: average or low = low perception
of economic status, and excellent / very good / good = high perception of economic status.
In regards to overall satisfaction in life, the statements were:
My life is close to ideal in most things, My life conditions are excellent, | am satisfied
with my life, So far, | have achieved what is important in life, If | were born again
[and] | would not change anything about my life.
This was also a dichotomous variable: agree = very satisfied with life, neither agree nor
disagree/disagree = less satisfied with life or not at all.
For health perception, two main categories were analyzed: excellent/very good/good =
good, and regular/bad = bad, as described in previous research (Haseen, Adhikari &
Soonthorndhada, 2010).
In the case of working life, the question was: are you currently employed? Yes = employed

or No = in search of employment or unemployed.

Confounding variables

Socio-demographic characteristics were also analyzed (gender, age, years of schooling,
marital status), multi-morbidity, and functionality. Also access to health services was also
included.

For multi-morbidity, the presence or absence of the following pathologies was evaluated by
self-report: diabetes mellitus, arterial hypertension, brain stroke, fall syndrome, heart stroke,
pulmonary disease, cancer, and arthritis. Also, we included if participant uses a hearing aid.
For the perception of sleep quality, the following question was asked: how often do you feel
tired when you wake up in the morning? Most of the time/Sometimes = bad sleep quality,

Rarely/Never = good sleep quality.
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Consumption of alcohol was measured with the question do you currently drink alcoholic
beverages such as beer, wine, liquor, or pulque? (Yes/No). Smoking habits throughout life
were analyzed with two questions: Have you ever smoked cigarettes? (Yes/No) and in the
last two years: did you smoke cigarettes (Yes/No)? For functionality, the survey included
five out of six activities considered from the Katz index: using the toilet, difficulty walking,
feeding oneself, going to bed, and bathing oneself. The activities were considered
dichotomous variables, asking whether the subject is capable or needs help performing each
activity mentioned above (Dorantes-Mendoza, Avila-Funes, Mejia-Arango & Gutiérrez-

Robledo, 2007; Katz, 1963).

Statistical methods

Descriptive analyses were performed on the sample to obtain distribution percentages and
mean for each variable according to the variable type, globally, and by gender.

Bivariate analyses between the inputs (independent and confounders) and response
variables by sex and globally were performed according to the variable type. In the case of
binary variables, a t-test was used. In the case of qualitative variables (categorical and
ordinal variables) with three or more groups, an ANOVA test was used. And in the case of
gquantitative variables, the association was measured using a Pearson correlation. It was
verified graphically that the response variable has an approximately normal distribution
associated with it.

To analyze the effect of psychosocial characteristics (independent variables) on cognition
(dependent variable), a multiple linear regression was fitted by the socioeconomic, social,
personality characteristics, and multi-morbidity measures. All model assumptions were
verified through residuals, graphically and through tests.

Multicollinearity was analyzed through the variance inflation factor (VIF). The significance

level used in all analyses was <0.05; all the analyses were performed in Stata Version 14.1.
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According to the Declaration of Helsinki, the present study was adapted to the ethical and
scientific principles in medical research on humans (Wong et al., 2017). The research was
registered at the National Institute of Geriatrics under the registration number DI-PI-

006/2022.

Results

From the sample included in the study (n=6,709), 41.1 % (n=2,761) were men, and 58.8%
(n=3,948) were women. The average age was 68.2 years old. The middle schooling for the
total participants was 6.2 years. Other sociodemographic characteristics can be seen in

Table 1.
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Table 1.

Sociodemographic characteristics of the study sample by sex.

Total
Men Women
N=6,709
n= 2,761 (41.1%) n= 3,948 (58.8%)
Civil status
Single 88 (3.1%) 251 (6.3%) 339 (5%)
With couple 2,217 (80.3%) 2,178 (55.1%) 4,395 (65.5%)

Separated or divorced
Widower
Age
50-59 years
60-69 years
70-79 years
80-89 years
90 and more
Education
0 years
1-6 years
More than seven years
Health Services

available

156 (5.6%)

300 (10.8%)

427 (15.4%)
1,002 (36.2%)
1,026 (37.1%)

277 (10%)

29 (1%)

268 (9.7%)
1,453 (52.6%)

1,040 (37.6%)

2,549 (92.3%)

393 (9.9%)

1,126 (28.5%)

715 (18.1%)
1,674 (42.2%)
1,217 (30.8%)

326 (8.2%)

16 (0.2%)

480 (12.1%)
2,294 (55.8%)
1,264 (32%)

3,712 (94%)

549 (8.1%)

1,426 (21.2%)

1,142 (17%)
2,676 (39.8%)
2,243 (33.4%)

603 (8.9%)

45 (0.6%)

748 (11.1%)
3,657 (54.5%)

2,304 (34.3%)

6,261 (93.3%)

Note: Compilation based on the ENASEM 2018.
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About the independent variables, participants with depressive symptoms were 28%
(n=1,879), and 23.1% were involved in volunteering. In the perception of loneliness, the
mean value for women was 4.04, and for men was 3.73. In the case of the internal locus of
control, the mean value for men was 5.02, and for women. Comparing the mean values of
standardized cognition score, we found some significant differences for both sexes in
depressive symptoms (p<0.001), volunteer work (p<0.001), and making decisions
independently (p<0.001), good socioeconomic perception (p<0.001), and poor perception
of health (p<0.001). Perception of loneliness was also found significant (p<0.001).
Surprisingly, attendance at religious services (p<0.001), satisfaction in life health (p<0.001),
and currently employed (p<0.001), were also significant but negative scores were found to

the positive answer of these three variables [Table 2].

Table 2.
Bivariate analysis between the independent psychosocial variables and the dependent
variable (cognition score), by sex, for all the individues. Mean or correlation index are

included for each variable and by sex.

Men Women Total
n= 2,761 (41.15%) n= 3,948 (58.85%) N= 6,709
MeanMean P Mean Mean P Mean Mean P
Yes No value Yes No value Yes No value
521 <0.00 1,358 <0.00 1,879 <0.00
Depressive -.225 .062 .098 .019 -.209 .081
(18.8%) 1 (34.4%) 1 (28%) 1
Symptoms
582 969 <0.00 1,551 <0.00
.098 -.015 0.012 .141 -.053 125 -.037

(21%) (24.5%) 1 (23.1%) 1
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Perform

volunteer

work

Perception of 3.73 <0.00 4.04 <0.00 3.91 <0.00
-0.163% -0.123% -0.137%
loneliness  (1.33) 1 (1.61) 1 (1.5)) 1
Internal locus 5.02 5.28 5.18
-0.036% 0.056 0.011% 0.454 -0.006% 0.574
of control  (1.63) (1.80) (1.74)
Attendance at
2,014 <0.00 3,311 <0.00 5,325 <0.00
religious -.045 .152 -.028 .113 -.034 .134
(72.9%) 1 (83.8%) 1 (79.3%) 1
services
Make
2,349 <0.00 3,353 <0.00 5,702 <0.00
decisions on .086 -.435 .078 -.478 .081 -.460
(85%) 1 (84.9%) 1 (84.9%) 1
their own
Good
762 <0.00 1,139 <0.00 1,901 <0.00
socioeconomi .267 -.090 0.235 -.103 .248 -.098
(27.6%) 1 (28.8%) 1 (28.3%) 1
C perception
1,266 1,622 2,888 <0.00
Satisfaction in -.034 .044 0.035 -.043 .020 0.048 -.039 .030
(45.8%) (41%) (43%) 1
life
Poor
1,683 <0.00 2,736 <0.00 4,419 <0.00
perception .253 -.149 292 -.138 274 -.142
(60.9%) 1 (69.3%) 1 (65.8%) 1

of health
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1,448 <0.00 884 <0.00 2,332 <0.00
Currently -.138 .140 .289 -.090 197 -.105

(52.4%) 1 (22.3%) 1 (34.7%) 1
employed

Note: Compilation based on the ENASEM 2018.

&Pearson correlation index

t-test in the rest of variables,

*Scale 3-9; 3 less perception of loneliness; 9 increased perception of loneliness.

**Scale 4-16, 4 adequate locus of control, 16 low locus of control.

Participants that self-reported arterial hypertension were 49.81% (n=3,342); 27.3%
(n=1,1836) self-reported diabetes mellitus; 2% (n=136) reported having had brain stroke
once. 43.3% (n=2,910) reported having fallen in the previous two years, 4.4% (n=297)
reported having had a heart attack. Regarding smoking, 61.1% (n=4,099) reported they
never smoked, 26.4% (n=26.4) said that they smoked before but do not smoke anymore,
and 12.4% (n=836) reported having smoked and also they currently smoke. Active alcohol
consumption is reported by 25.8% (n= 1,735), 2.8% (n= 194) of the participants responded
having a history of cancer, 6.3% (n= 426) suffer pulmonary disease, 13.7% (n=919) are
diagnosed with rheumatoid arthritis. 2.2% (n=150) use a hearing aid, and 85.3% (n=5,726)
referred suffering from bad sleep quality. Bivariate analysis is presented in Table 3.
Hypertension, diabetes, stroke, falls, pulmonary diseases, and arthritis were found with

significant mean differences in the score of cognition in the total sample, with some

differences among men and women [Table 3].
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Table 3.

Bivariate analysis between multi-morbidity by sex and cognition.

Men
n= 2,761 (41.15%)

MeanMean P

Women

n= 3,948 (58.85%)

MeanMean P

Total
N= 6,709

MeanMean P

Yes No value Yes No value Yes No value
With Arterial
1,163 2,179 3,342
Hypertensio .017 .001 0.678 -.099 .109 <0.001 -.058 .058 <0.001
(42.1%) (55.1%) (49.8%)
n
With
658 1,178 1,836
Diabetes .012 .037 0.888 -.167 .063 <0.001 -.103 .038 <0.001
(23.8%) (29.8%) (27.3)
Mellitus
With Brain 61 <0.001 75 136
-.551 .020 -.268 -.000 0.023 -.395 .008 <0.001
Stroke (2.2%) (1.9%) (2%)
Fall 958 <0.001 1,952 2,910
-.120 .076 -.088 .075 <0.001 -.099 .076 <0.001
syndrome (34.7%) (49.4%) (43.3%)
With hearth 161 .0188 136 297
-.090 .014 -.049 -.004 0.608 -.071 .003 0.206
attack (5.8%) (3.4%) (4.4%)
Never 1,054 3,045 4,099
.003 - -.080 - -.058 -
Smokes (38.1%) (77.1%) (61.1%)
Smoked, no
1,162 612 1,774
longer -.026 - 177 - <0.001 .042 - <0.001
(42%) (15.5%) (26.4%)
smokes 0.074% &
Smoked and 2.66" 41.35% 24.94"
545 291 836
current .090 - 394 - 196 -
(19.7%) (7.3%) (12.4%)

smoke
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Currently
1095
consume .168 -
(39.6%)
alcohol
65
With cancer -.110
(2.3%)
With
140
pulmonary -.239
(5%)
disease
227
With arthritis -.129
(8.2%)
Wear 69

-.089 .107 0.402 81 (2%) .015 -.006 0.848

hearing aids (2.5%)

Poor sleep 2,374

.034 -
quality  (85.9%)
With
39
difficulty in -711
(1.4%)
ABVD

.096 <0.001

.011

.021 <0.002

.020 0.027

.152 <0.001

.018 <0.001

640

(16.2%)

0.322 129

(3.2%)

286
(7.2%)
692

-.041
(17.5%)

3,352
(84.9%)
99

-.657
(2.5%)

.276 -.060 <0.001

198 -

.012 0.019

-.000 -

.006 0.929

.001 0.308

-.000 -.038 0.398

.010 <0.001

1,735

(25.8%)

194

(2.8%)

426

(6.3%)

919
(13.7%)
150
(2.2)%
5,726

(85.3%)

138

(2%)

.094 -.002

-.079 .046

-.063 .010

-.032. .000

.0143-.083

.208 -.072<0.001

0.179

0.091

0.039

0.686

0.004

-.672 .014 <0.001

Note: Compilation based on the ENASEM 2018

&Oneway index
*Value F Oneway

Linear regression

The model was adjusted to the following variables: age, gender, civil status, socio-economic

status perception, schooling, arterial hypertension, diabetes mellitus, brain embolism, falls,

heart stroke, smoking, alcohol consumption, cancer history, pulmonary disease, rheumatoid
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arthritis, hearing aid, poor sleep quality, access to health services, and daily-life activities.
The linear regression model shows a p-value of 0.000, associated with the F test; therefore,
we can conclude that the variables are jointly related to cognitive scoring [Table 4]. It was
determined that there was no multicollinearity (VIF= 1.55). Results revealed that being a
woman predicts better cognitive function (3=.117, Cl 95% .069, .165 p=0.000). Participants
with higher schooling have a better cognitive function (=1.27, Cl 95% 1.20, 1.34 p<0.001),
and those who are older have a minor cognitive function (=-1.30, CI 95% -1.54, -1.06

p<0.001).

Table 4.

Linear regression coefficients.

=
2
SS df r (35,6673) P value
Model 2680.8 35 0.3997 126.93 0.000

Residual 4027.0 6,673 .603

- - Standardized P Confidence
Cognition Score z Coefficient o _
coefficient value interval 95%

Sociodemographic

Gender

Women 117 .024 0.000 .069 .165

Civil status (reference = single)
With couple .078 .044 0.080 -.009 .165
Separated or divorced .052 .053 0.325 -.052 .158
Widower .003 .047 0.935 -.089 .097

Age (reference= 50-59 years)
60-69 years -.181 .028 0.000 -.236 -.126
70-79 years -.518 .030 0.000 -.578 -.458
80-89 years -.904 .043 0.000 -.990 -.818
90 and more -1.30 .120 0.000 -1.54 -1.06

Education (reference = 0 years)
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1-6 years .559 .031 0.000 .498 621
7 years 0 mas 1.27 .034 0.000 1.20 1.34
Health services available -.053 .038 0.166 -.128 .022
Bad socioeconomic perception -.070 .023 0.002 -.115 -.024
Psychosocial
With Depressive Symptoms -.066 .024 0.007 -.115 -.018
Not perform volunteer work -.057 .023 0.013 -.102 -.012
Perception of loneliness (Scale) -.018 .007 0.009 -.032 .004
Internal locus of control (Scale)  -.012 .005 0.023 -.023 -.001
Not attendance at religious
_ .081 .024 0.001 .034 129
services
Not Make decisions on their own  -.242 .027 0.000 -.295 -.189
Bad socioeconomic perception -.070 .023 0.002 -.115 -.024
Bad satisfaction in life .078 .020 0.000 .038 117
Poor perception of health -.109 .022 0.000 -.154 -.065
Not currently employed -.035 .022 0.122 -.079  .009
Multimorbidity
With Arterial Hypertension .029 .020 0.152 -.010 .068
With Diabetes Mellitus -112 .022 0.000 -.154 -.067
With Brain Stroke -.188 .068 0.006 -.321 -.054
Fall syndrome -.026 .019 0.189 -.065 .012
With hearth attack .042 .047 0.367 -.049 .135
Smoked and currently smoke cigarettes (reference= never smokes)
Smoked, no longer smokes 117 .023 0.000 .070 .164
Smoked and current smoke .100 .031 0.001 .039 161
Currently consume alcohol 077 .023 0.001 0.32 122
With cancer .014 .056 0.803 -.097 .125
With pulmonary disease .050 .039 0.205 -.027 .127
With arthritis .059 .028 0.036 .003 115
Wear hearing aids 074 .064 0.247 -.051 .201
Poor sleep quality -.003 .027 0.902 -.056 .049
With difficulty in ABVD -.325 .068 0.000 -.459 -.192

Note: Compilation based on the ENASEM 2018.
F-value=126.93 (35/6673), p-value= 0.000, y r’= 0.399
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Participants with depressive symptoms ($=-.066, Cl 95% -.115, -.018 p=0.007) or reported
null activity in volunteering (B=-.057, Cl 95% -.102, -.102 p=0.013), with feelings of
loneliness (f=--.018, Cl 95% -.032, .004 p=0.009), and those who mentioned having a poor
perception of health (f=-.109, Cl 95% -.154, -.065 p<0.001), showed lower cognitive
scoring. Regarding the participants with a low internal locus of control (f=-.012., Cl 95% -
.023, -.001 p=0.023), the cognition score declined, as well as those who answered not being
involved in personal decision-making (8=-.242, Cl 95% -.295 , -.189 p<0.001), and those
reporting lower economic-status perception (B=-.070., Cl 95% -.115, -.024 p=0.002). Finding
themselves indifferent or unsatisfied with life perception (=.078., Cl 95% .038, .117
p=0.000) and reported no attendance to religious services perception (3=.081., Cl 95% .034,
.129 p=0.001), cognitive score remained the same.

The cognition score was lower for participants suffering from diabetes (f=.112, Cl 95% -
154, -.067 p<0.001), those who reported having had a stroke (=-.188., Cl 95% -.321, -
.054 p=0.006), and those who experimented with difficulties in basic everyday activities (=-
.325., Cl 95% -.459, -.192 p<0.001). For those participants reporting active alcohol
consumption (B=.077., Cl1 95% 0.32, .122 p=0.001), smoking history, those who smoked and
currently smoke ($=.100, Cl 95% .039, .161 p=0.001), and rheumatoid arthritis diagnosis

(B=.059., Cl 95% .003, .115 p=0.036), the cognitive development score was better.

Discussion

The results indicate that being a woman predicts a better cognitive function for older adults,
as well as having higher schooling and being younger compared to older participants. This
research also revealed data about decreasing cognition scores concerning some psycho-
social characteristics such as depression, not volunteering, feelings of loneliness, low

internal locus of control, lack of personal decision-making, and low economic-status
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perception, fostering the relationship between psycho-social characteristics and cognition
level.

The process of aging is determined by various factors, such as genetic and environmental
factors; during this process, the human body faces numerous changes: physical, social,
emotional, economic, cultural, and social, which may impact the aging process (Aliaga-Diaz,
Cuba-Fuentes & Mar-Meza, 2016). Thus, the purpose of this study has been to understand
the connection between the psychological and social characteristics and the cognitive
development of older people in México.

Just like literature has described the impact of aging on cognitive performance, other factors
have also been reported to show additional precedents that may impact cognitive functions.
A study of the Mexican population showed a greater chance for women to manifest cognitive
impairment (Mejia-Arango, Miguel-Jaimes, Villa, Ruiz-Arergui & Gutiérrez-Robledo, 2007).
In another study conducted over the MHAS population on 2001 and 2012 rounds, Diaz-
Venegas et al. (2019) reported a significant reduction in gender disparity in cognition among
older people; it is expected that, as women reach a higher schooling level, the gender gap
in cognition among future cohorts of Mexican older people will be reduced. This effect can
be evident in the present cohort since it was found that women showed better cognitive
performance than men.

The effect of years of schooling has been studied on cognitive performance about the age
of older people. In a Lenehan et al., review, it was concluded that little evidence supports
the theory that years of schooling moderate cognitive performance related to the age of
healthy older people (Lenehan, Summers, Saunders, Summers & Vickers, 2015). This study
showed that participants with higher education (7 years and above) presented a better
cognitive performance, concerning older people with no schooling and those with 1 to 6

years of education.
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Schooling may impact older people’s cognitive performance from the perspective of
cognitive reserve; it could also help in other aspects, such as friendships and better social
support networks. Therefore, including psycho-social evaluation in the aging process is
substantial, specifically in older people’s cognitive deterioration (Foong et al., 2018). As we
can see in this research, psycho-social factors might impact cognition scores negatively.

The aging process involves various physical, psychological, emotional, social, and economic
changes, representing the probability of manifesting a vulnerable condition coupled with
specific pathologies. Changes in economic status, access to health services, loss, and
bereavement in old age are some stressors and impact factors at this life stage. Therefore,
it is essential to consider the multifactorial factors that affect the individual’s aging in their
community to analyze older people’s performance in cognitive functions. In a study
conducted by Segura Cardona, Garzon Duque, Cardona Arango & Segura Cardona (2016)
(in which it was sought to know the prevalence of risk of mental deterioration and its
relationship with demographic, social, and functional factors), it was found that older people,
without a partner, a lower schooling, scarce social resources, not attending community
groups, having a poor perception of life quality, being dissatisfied with health, and
functionally dependent for basic activities were at higher risk of cognitive impairment
(Segura Cardona et al.,, 2016). The literature has described that in order to achieve
successful aging, positive social relationships and good health have been considered to be
two important determinants of successful aging (Ha, Kahng & Choi 2017); this study showed
that people who reported not volunteering, feeling lonely, not participating in important
decisions, and those with a low internal locus of control had poorer cognitive performance.
The results in the present research showed that the participants who reported being
indifferent or unsatisfied with life and those who did not attend religious services scored a
higher cognitive performance, opposite of participants who actively participated in religious

services and reported overall satisfaction with life. A possible hypothesis for these
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controversial findings could be related to a different worldview, less optimistic and, at the
same time, more critical. It may reflect a higher level of intellectuality. Indeed, these ideas
have to be further studied.

According to the analyzed data for this research, the results showed that participants with
depressive symptoms had a lower score in cognitive functions; this matches what is stated
in the literature, where it is clear that depression is one of the risk factors associated with
cognitive impairment (Renteria et al., 2020). For participants reporting a bad economic
situation, the scoring for cognitive functions was also lower, which might be linked with the
participants’ emotional state.

Social networks and social integration are essential factors in determining older people’s
social links, as analyzed in a study by Zunzunegui et al. (2003), where the authors concluded
that scarce social connections and infrequent participation in social activities predict
cognitive impairment in older people. It is crucial to analyze the older adult from our cultural
standpoint, history, and beliefs from past and present decades; according to Jeon, Jang,
Kim & Cho (2013), in the research on the Korean population, culture, family manners, and
family beliefs play a fundamental role in older people’s aging, since they will have better
social connections to support them when aging.

Some interesting data in the participants’ answers showed that participants who actively
consume alcoholic beverages showed higher cognitive functioning. Although, a limitation of
the study is that the motivation for the participant’s alcohol consumption is unknown. It has
been reported that in the older adult population, one of the motivations for alcohol
consumption is social coexistence, as described by Gilson et al. (2013) in a study, where it
is clarified that the social motivations for alcohol consumption were the most frequent,
followed by psychological reasons, such as improvement, and coping.

Study limitations that are relevant to mention are the following: some participants were

discarded for having incomplete answers on the cognitive scale. It is impossible to recognize
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whether people who refuse to answer might have a cognitive impairment, and therefore,
there is some probability of underestimating the effect. However, the simple size shows an
acceptable level of significance.

People age under different cultures, beliefs, families, and social structures that can impact
life history and therefore affect the course of diseases. Bearing this in mind, variables that
were significant in this research, such as participating in social activities and personal
decision-making, are of interest to making better decisions to improve older people’s
cognitive health processes (Song et al., 2019). Therefore, it is vital to consider the quality
and quantity of social resources and the psychological characteristics within the analysis of
older people’s cognitive functions as modifiable factors that could negatively impact the

diagnosis of cognitive impairment.

Conclusions

According to the results, cognition is significantly affected in the group of men, in people with
higher age, with less schooling, for people with depressive symptoms, those who do not
perform any volunteer service, for participants who do not participate in decision-making,
those with a low internal locus of control, those with poor economic perception. The present
study reveals the importance of evaluating psychosocial factors in older persons since these
factors can have an important effect in cognition and because some of these variables are
modifiable, such as depression or loneliness, health and social services can prevent or at

least delay negative cognitive impacts.
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