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Background: The number of cognitive impairments in older peo-
ple gradually increases yeatly. Many factors could affect cognitive
function, and previous researches were examined separately and
stand-alone. This study combined many factors that affect cognitive
function.

Objective: To determine factors affecting cognitive function in the
elderly.

Methods: This study used an analytical observational study with a
cross-sectional design. The population was all elderly people in Ban-
dar Lor Village, Sukorame Public Health Center, Kediti. The sample
size was 448 using the Slovin Formula and the Simple Random
Sampling technique. Respondents completed the questionnaire de-
veloped by reviewing relevant literature and adapting the content
from related studies, which was tested for validity and reliability with
a Cronbach's alpha of 0.856. Bivariate data analysis used the chi-
square test. Multivariate data analysis used a logistic regression test.

Results: age variable, last education, history of the disease, nutri-
tional assessment, depression, living type, social activity, work his-
tory, physical activity, and marital status significantly affect cognitive
function in the elderly with p-value <0.05.

Conclusion: Factors most affecting cognitive function in older
people were depression, nutritional assessment, and physical activ-

ity.
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INTRODUCTION

The estimated number of older adults in Indo-
nesia was 23.66 million in 2017, which will be-
come 33.69 million in 2025. The increasing
number of elderly can bring various impacts: a
positive effect if older people are in good
health and a negative impact if they have health
problems that can cause an increase in personal
health, growth in the cost of health services,
increased disability, decreased income, de-
creased quality of life, decreased social support,

and a hostile environment.!

One of the health problems in the elderly who
have a negative impact is cognitive impairment.
Cognitive impairment is one of the most sig-
nificant causes of disability and has become the
primary public health issue globally.” Cognitive
impairment refers to abnormalities in advan-
ced intelligence processing, including learning,
memory, and critical thinking. The number of
cognitive impairments in older people in-
creases gradually every year.” Cognitive impait-
ment can cause physical, psychological, and so-
cio-economic burdens that affect not only
older people but also their families and com-

munities in their environment.*

Screening older people is a form of prevention
activity to prevent the negative impact of in-
creased cognitive impairment. According to
the Regulation of the Indonesian Ministry of
Health Number 43 of 2016, every Indonesian
citizen aged 60 years and over must have health
screening according to the standard. The scope
of screening includes detection of hyperten-
sion by measuring blood pressure, detection of
diabetes mellitus by checking blood sugar lev-

els, detection of blood cholesterol levels, de-
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tection of mental-emotional disorders and be-
havior using Mini-Cog or Mini-Mental Status
Examination (MMSE) or Abbreviated Mental
Test and Geriatric Depression Scale (GDS).

The elderly screened in Sukorame Public
Health Center (PHC) is 1662 people (28.67%)
with a target of 5796 people. It is low com-
pared to Pesantren I PHC (79.35%) and Pe-
santren 11 PHC (37%) Kediri. From five vil-
lages in the working area of the Sukorame
PHC, Bandar Lor has a lower percentage of el-
derly screened compared to the other four vil-
lages. It has screened 216 people (17%) with a
target of 1532 people. It is due to people’s low
awareness to check their health at the PHC.

Another way to prevent increased cognitive
impairment is to identify what factors can af-
fect cognitive function as a further form of
promotive and preventive activity. Many previ-
ous researches showed that several factors
could affect cognitive function. A study in Iran
used age, education level, living type, depres-
sion symptoms, and smoking variables.” An-
other study about similar factors in China used
gender variables,” and in Sri Lanka used marital
status, physical activity, and social activity var-
iables.” Another study in South Korea used oc-
cupation variables,"’ and in Indonesia, used
variables of history of the disease, insomnia,

and nutritional assesment.!!

Based on the diversity of factors that can affect
cognitive function in many previous studies
were examined separately and stand-alone, the
increasing number of elderly, the rising cogni-
tive impairment, and low screening of elderly
in Bandar Lor Village, Sukorame PHC, Kediri,
the authors took the initiative to research by
combining factors that affect the cognitive
function of older people at Bandar Lor Village,
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Sukorame PHC, Kediri. It hopes that knowing
several factors that affect cognitive function in
older people can be a reference for promotive
and preventive activities for the community to
minimize the incidence of cognitive decline. It
can also make older people and their families
aware and encourage them to visit PHCs for
screening their elderly. This suggestion can be
applied to the other PHCs to increase screen-
ing for older people, and a target from the In-

donesian Ministry of Health can be reached.

METHODS

This research was an analytical observational
study with a cross-sectional design conducted
in September 2019. The population of this
study was all older people in Bandar Lor Vil-
lage, Sukorame PHC, Kediri. The sample size
was 448 using the Slovin Formula and the Sim-
ple Random Sampling technique. The inclu-
sion criteria were elderly who were willing to
be respondents, those aged 60 years and
over,” elderly treated at Sukorame PHC, and
elderly who were communicative, cooperative,
and could read and write. The exclusion criteria
were elderly with a history of Parkinson's,

stroke, and mental disorders,'*"

and elderly
whose first-level health facility was not in Su-
korame PHC. The ethical clearance number in
this study is 503/0442/PENELITIAN419.
104/2019, obtained from the Kediri Health

Office and Sukorame PHC Kediri.

The instruments in this study were a question-
naire developed by reviewing relevant litera-
ture and adapting the content from related
studies, which was tested for validity and
reliability with a Cronbach's alpha of 0.856.

The questionnaire contained the following: 1).
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data names, age, gender, education level, mari-
tal status, physical activity, living type, social
activities, medical history, occupation, smok-
ing,”*'? 2). Questionnaires Geriatric Depres-
sion Scale (GDS) to assess symptoms of de-
pression,” 3). Questionnaires Mini Nutritional
Assessment (MNA) to determine the risk of
malnutrition and body mass index (BMI), 4).
Questionnaire Insomnia Severity Index (ISI) to
assess sleep patterns' and 5) questionnaire
Mini-Mental State Exam (MMSE) to assess
cognitive function. MMSE is a standard and
simple test to evaluate cognitive function in

older people."

Data were analyzed univariately to determine
the characteristics of data, and analyzed using
SPSS for Windows version 23.. The bivariate
test uses unpaired categorical comparative with
a row x column table, called the Chi-square
test, to determine the relationship between var-
iables. Then, multivariate data analysis used a
multiple logistic regression test to determine
the most influential independent variable. The
logistic regression equation is below:
1

() = (1+exp™)

p= probability of the rate of decline in cogni-
tive function in the respondent if the factors of
mild depression, the risk of malnutrition, and

moderate activity appear together.

RESULTS

Table 1 shows the results of univariate analyses
that show the characteristics of the respon-
dents, with the amount and percentage for
each variable. The characteristics of respond-
ents were used to determine the diversity of re-

spondents based on age, gender, last education,
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living type, history of disease, social activity,
depression, MNA, insomnia, work history,
physical activity, smoking, and marital status.
Based on the results, most respondents were
60-69 years (302; 67,4%), female (282; 62.9%)
elementary school (197; 44%), living with fam-
ily (391; 87,3%), had diabetes mellitus (157;

b

35%), had every week social activity (240;
54.9%), had no depression (355; 79.2%), had
normal nutritional status (309; 87.5%), had no
insomnia (392; 87.5%), had a work history
(295; 65.8%), had medium physical activity
(157; 35%), no smoking (276; 61.6%), and had
married (397; 88.6%).

Table 1. Respondents’ Characteristics

Variable Category Amount Percentage
60-69 302 67,4 %
Age 70-79 116 259 %
> 80 30 6,7 %
Gender Male 166 37,1 %
Female 282 62,9 %
Elementary School 197 44 %
. unior High School 168 37,5 %
Last Education onion High School 72 16,1 %
Higher Education 11 2,5%
Living Type Alon.e 57 12,7 %
Family 391 87,3 %
Hypertension 134 29,9 %
Diabetes Mellitus 157 35 %
Hjstory of Disease Vision Disorders 32 7,1 %
No history of disease 125 27,9 %
Never 48 10,7 %
. .. Irregular 127 28,3 %
Social Activity Eve%y Week 246 54.9 %
Everyday 27 6 %
Normal 355 79,2 %
Depression Mild 88 19,6 %
Medium 5 1,1 %
Normal 309 87,5 %
Mini Nutritional As- Risk of malnuttition 127 11,6%
sessment Malnutrition 12 0,9%
Not Insomnia 392 87,5 %
Insomnia Initial Insomnia 52 11,6%
Moderate Clinical Insomnia 4 0,9%
. Yes 295 65,8 %
Work History No 153 34.2 %
High 39 8,7 %
Physical Activity Medium 245 54,7 %
Low 164 36,6 %
No Smoking 276 61,6 %
Smoking Have Smoking 42 9,4 %
Former Smoker 49 10,9 %
Smoking Until Now 81 18,1 %
Married 397 88,6
Marital Status Not Married 11 2.5
Divorced/ Widow/ Separated 40 8,9
Source: Primary Data, 2019
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Based on Table 2 and Table 3, the Chi-Square
bivariate test was used to determine the effects
of intrinsic and extrinsic factors on cognitive
function, showed that age variable (p= 0,000),
last education (p= 0.041), history of disease
(p= 0.035), nutritional status (p= 0.012), living
together (p= 0.039 ), social activities (p=

0,000), work history (p= 0.000), physical activ-
ity (p= 0.000), and marital status (p= 0.000) af-
fect on cognitive function because it have sig-
nificant p-value <0.05. Meanwhile, gender var-
iable (p= 0.208) and smoking (p= 0.441) do
not affect cognitive function because p-
value >0.05.

Table 2. Chi-Square Test Results for Intrinsic Factors for Cognitive Functions

Factor Criteria Normal Impairment Value p

60-69 210 (69,5%) 92 (30,5%%)

Age 70-79 58 (50%) 58 (50%) 0,000
>80 4 (13,3%) 26 (86,7%)
Male 94 (56,6 %) 72 (434 %)

Gender Female 178 (63,1 %) 104 (36,9 %) 0,208
Elementary School 112 (56,9 %) 85 (43,1%)
. unior High School 99 (58,9 % 69 (41,1 %

Last Education Jsenior Hiih School 55 ((76,4%)) 17 §23,6 %§ 0,035
Higher Education 6 (54,5 %) 5 (45,5 %)
HT 87 (64,9%) 47 (35,1 %)
. . DM 94 (59,9%) 63 (40,1%)

ilssetory of Dis- Vigion Disorders 12 (37,5%) 20 (62,5%) 0,035
No history of disease 79 (63,2 %) 46 (36,8 %)
Nutitiona] S Normal 204 (66 %) 105 (34 %)

o Risk of malnutrition 58 (45,7%) 69 (54,3%) 0,012
Malnutrition 10 (83,3 %) 2 (16,7 %)

Source: Primary Data, 2019

Table 3. Chi-Square Test Results for Extrinsic Factors for Cognitive Function

Factor Criteria Normal Impairment Value p
0 V)
Living Type Alone 27 (47,4 %) 30 (52,6 %) 0,03
Family 245 (62,7 %) 146 (37,3 %)
Never 21 (43,8%) 27 (56,3%)
N Irregular 65 (51,2%) 62 (488)
Social Activity Every Week 169 (68,7 %) 77 (31,3 %) 0,000
Everyday 17 (63%) 10 (37%)
. Yes 197 (66,8%) 98 (33,2)
Work History No 75 (49%) 78 (51%) 0,000
. . High 21 (53,8%) 18 (46,2%)
Physical Activity 1 dium 182 (74,3%) 63 (25,7%) 0,000
Low 69 (42,1%) 95 (57,9%)
No Smoking 172 (62,3%) 104 (37,7%)
. Have Smoking 25 (59,5%) 17 (40,5%)
Smoling Former Smoker 27 (55,1%) 22 (44,9%) 0441
Smoking Until Now 48 (59,3%) 33 (40,7%)
Married 251 (63,2%) 146 (36,8%)
1 0 0
Masical Status ggt Ma];:l/e\;d(/ ) 8 (72,7%) 3 (27,3%) 0,000
rvorced/Wdow 13 (32,5%) 27 (67,5%)
Separated
Source: Primary Data, 2019
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Table4. Kruskal-Wallis Test Results Intrinsic Factors of Insomnia and Depression for Cognitive Function

Criteria N Asymp.Sig
Not Insomnia 392
Insomnia Initial Insomnia 52 0.212
Moderate Clinical Insomnia 4
Normal 355
Depression Mild 88 0,000
Medium 5

Source: Primary Data, 2019

Table 5. Results of Multivariate Logistic Regression for Cognitive Function

95% C.Lfor EXP (B)

B Sig. Lower Upper
Depression (mild) 1.020 0.000 1.643 4.680
Depression (moderate) 21.689 0.999 0.000 31599
MNA (risk of malnutrition) 0.657 0.006 1.209 3.076
MNA (malnutrition) -1.133 0.168 0.064 1.613
Physical Activity (Moderate) -1.217 0.001 0.144 0.609
Physical Activity (low) 0.157 0.674 0.563 2.430
Constant -0.278 0.395

Source: Primary Data, 2019

Intrinsic factors of depression and insomnia
do not fulfill the requirements of the Chi-
Square Test because of the expected count
value of >20%, so the test to be carried out is
the Kruskal-Wallis test. Based on Table 4, the
depression variable (p= 0,000) influences cog-
nitive function because of the significance p-
value <0.05, while the insomnia variable (p=
0.212) does not affect cognitive function be-
cause of p-value >0.05. From the bivariate test
results, there are ten variables with a p-value
<0.25. However, if all variables are included in
the regression test, the results are only partially
significant. So, in the regression test, only three
variables that have significant value were phys-

ical activity, nutritional status, and depression.

From Table 5, the logistic regression equation

obtained is as follows:

y =-0.278 + 1,020 (mild depression) + 21,689

(moderate depression) + 0.657 (risk of malnu-
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trition) - 1,133 (malnutrition) - 1,217 (moder-
ate physical activity) + 0.157 (low physical ac-
tivity)

Probability obtained based on the formula:

1

() = (1+exp™)

Whereas:

p = probability of the rate of decline in cogni-
tive function in the respondent if the factors of
mild depression, the risk of malnutrition, and

moderate activity appear together.

The formula is used to estimate the rate of de-
cline in cognitive function based on depres-
sion, the risk of malnutrition, and physical ac-

tivity.

p(x)
1

= (1+ e—(—0,278+1.020(1)+O,657(1)—1,217(1))

p=0,569056x100%=56,9%0
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the probability of a decline in cognitive func-
tion is 56.9%.

DISCUSSION

In this study, variables that significantly influ-
ence cognitive function in the elderly (p <0.05)
are age, last education, history of the disease,
nutritional status, depression symptoms (as in-
trinsic factors), living type, social activities,
work history, physical activity, and marital sta-
tus (as extrinsic factors). Meanwhile, gender,
insomnia symptoms, and smoking did not sig-
nificantly affect cognitive function in the el-
derly (p >0.05). Based on logistic regression
tests, the factors that most influence cognitive
function in the elderly are depression, nutri-

tional status, and physical activity.

Age significantly affects cognitive function (p=
0.000; p >0.05) because biological mechanisms
of aging affect the decline in brain nerve func-
tion and motor function decline. The develop-
ment of dementia will be faster and heavier
with age.” It is in line with a previous study
that cognitive function is highly related to an
individual's perceptions, memory, and thinking
ability, which worsens in the elderly.'® It is also
in line with another study, which proves that
age is significantly related to cognitive decline

due to the aging process.10

Gender did not affect cognitive function (p=
0.208; p >0.05). It is in line with another study
that gender variables did not have a statistically
significant effect on the development of de-
mentia.”” A previous study also supports this
finding that gender does not affect cognitive
function between mild and normal cognitive

decline groups.'®"’
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The level of education significantly affects cog-
nitive function (p= 0.035; p <0.05). It is in line
with previous studies that the duration of edu-
cation is a significant factor in cognitive func-
tion. Low education shows low scores on per-
forming orders and reasoning functions.'’ The
elderly with higher education levels have a bet-
ter cognitive function. The affecting of educa-
tion here is persistent, stable, and prominent in
all cognitive domains, ranging from general
mental status to perception and memory func-
tion.” A study in the Southern Province of Sti
Lanka finds that elderly people with middle
and higher education levels have significantly
higher cognition levels than other groups.” An-
other study in Malaysia found that education is
a sociodemographic factor that shows a signif-
icant relationship with cognitive function. This
study found that the risk of cognitive impair-
ment is three times higher in individuals with
lower education than in middle or higher edu-

cation levels.?

Living with a family is significantly related to
cognitive function (p= 0.039; p <0.05). It is in
line with several studies that the elderly who
lived alone had more cognitive impairment
than those living with family.”””" The study in
Iran indicates that social support negatively
predicts cognitive impairment. Several hypoth-
eses can explain the relationship between cog-
nitive function and social support. First, social
support is a stress-buffering for the elderly to
protect against the negative consequences of
psychological stress. Second, social support
also increases the ability to deal with stressors
through emotional and information support.
When social support increases, some psycho-
logical conditions and psychological symptoms
of a disease decrease.” The elderly who live

with family can protect cognitive function.
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Older people who live alone have less emo-
tional and cognitive stimuli and live isolated
from social relationships.”’ Another study, the
elderly who feel lonely have a higher preva-

lence of dementia or cognitive irnpairrnent.22

History of disease significantly affects cogni-
tive function (p= 0.035; p <0.05). It is con-
sistent with several studies that diabetes melli-
tus increases the risk of cognitive impair-
ment.'>” Elderly with diabetes have decreased
cerebral perfusion from the frontotemporal re-
gion, which plays an essential role in memory,
judgment, attention, learning ability, and other
functions. Cognitive impairment in patients
with diabetes type 2 caused by interactions of
metabolic disorders. It is associated with the
disease of diabetes (hyperglycemia and hyper-
insulinemia), diabetes complications (retinopa-
thy, nephropathy, and neuropathy), and other
diabetes-related disorders (ischemic heart dis-
ease, cerebrovascular disease, hypertension,
low HDL cholesterol, central obesity, and de-
pression).” Individuals with diabetes must
carry out environmental, social, and individual
adaptations that enable the elderly to carry out
their daily activities and reduce the functional
impact of their physical or cognitive deficits. It
is also advisable to maintain daily activity due
to functional decline and physical disability
contributing to an increased incidence of dia-

betes.”

Hypertension significantly affects cognitive
function. Hypertension affects the regulation
of cerebral circulation, which might damage
the structure and function of the brain. Abnor-
malities associated with aging impact brain cir-
culation. It is reduced brain blood flow by the
mechanism of brain dysfunction strengthened

by arterial hypertension. The number of brain
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capillaries in the cortex decreases, and base-
ment membranes become thickened and fi-
brotic. This change reduces cerebral blood
flow, cerebrovascular attenuation, and dys-
function of the mechanisms that regulate brain
circulation. Cognitive disorders may be related
to the presence of focal ischemic lesions (in-
farction, lacunae) and chronic white matter is-
chemia due to small cerebral artery disease (ar-
teriosclerosis and lipo-hyalinosis). White mat-
ter hyperintensity is associated with an in-
creased risk of dementia in the general popula-
tion. Changes in white matter generally occur
in older people.” Arterial stiffness might ex-
plain the relationship between hypertension
and cognitive impairment. Arterial hyperten-
sion is the most common risk factor for cardi-
ovascular disease and affects 65% of individu-

als 70 years and above.”

Visual impairment factors significantly affect
cognitive impairment. The pathogenic pro-
cesses in dementia include deficiency of beta-
amyloid and acetylcholine, which can affect re-
fraction. Myopia has a double risk for cognitive
decline rather than emmetropes and hyperme-
tropic.” Based on the logistic regtession test,
diabetes mellitus increased the risk of cognitive
decline in the elderly by one time compared to
hypertension. At the same time, visual impair-
ment increases the risk of cognitive decline two

times compared with hypertension.

Social activities significantly affect cognitive
function (p= 0.000; p <0.05). It is in line with
the previous study that participation in social
activities positively impacts the cognitive func-
tion of the elderly. The elderly with extensive
social networks have more opportunities to ac-
cess various information related to health. In

this case, the elderly must continue interacting
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with their social environment to regulate their
social networks and maintain their health and
cognitive functions.” Social activities can pre-
vent the progression of dementia. Lack of so-
cial activities can reduce and limit the ability to
communicate and impact the memory of the
elderly. It can be an early symptom and predic-
tor of decreased cognitive function in the el-
derly. A previous study in Vietnam showed
that lack of social activities increased the risk

of dementia by 3.3 times.”

Depression significantly affects cognitive func-
tion (p= 0,000; p <0.05). Depression in the el-
derly can be considered prodromal symptoms
in mild cognitive problems. The occurrence of
depressive symptoms with mild cognitive im-
pairment can predict the development of de-
mentia.”” Depressive symptoms reflect the dis-
turbance in the brain that causes atrophy of the
cortex, limbic atrophy, and lesions of white
matter in dementia slow onset depression.’
Based on the logistic regression test, the more
severe depressive symptoms increase the risk
of cognitive decline two times more than those

without depressive symptoms.

Nutritional assessment significantly affects
cognitive function (p= 0.012; p <0.05). It is
consistent with several studies that show that
low body fat in the elderly can damage cogni-
tive function through nutritional deficiencies.
In contrast, people with body fat have proven
to increase cerebral glucose metabolism to re-

duce the risk of cognitive irnpzljrrnent.3 1,32

Insomnia symptoms did not significantly affect
cognitive function (p= 0.242; p >0.05). It
aligns with previous studies in the Southern
Province of Sri Lanka. However, it is hypothe-

sized that sleep deprivation exacerbates the
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neuropathological process that leads to amy-

loid deposition and causes cognitive decline.”

Work history significantly affects cognitive
function (p= 0,000; p <0.05). It aligns with
several studies that show that work history af-

fects cognitive function.'***>

older people
who work before 60 may have a longer dura-
tion of education. More comprehensive educa-
tion improves cognitive function and work ac-
tivities related to improving cognitive func-

tion.!°

Physical activity factors significantly affect cog-
nitive function (p= 0,000; p <0.05). It is in line
with the previous study that brain structure and
function are associated with physical function.
Gait requires the coordination of complex vis-
ual sensors. It is associated with the frontopa-
rietal medial region activation, including the
primary sensory and motor areas, additional
motor areas, lateral premotor cortex, cingulate
cortex, superior parietal lobe, precuneus, and
infratentorial areas, including the back region.™
Another study found that physical activity can
reduce amyloid deposition and improve brain
function by reducing vascular risk factors, in-

cluding obesity, hypertension, and diabetes.”

Smoking did not significantly affect cognitive
function (p= 0.441; p >0.05). This is in line
with a previous study in Indonesia.'" The
smoking variable is seen from the response of
smoking or not and seen from the duration of
smoking, the number of cigarettes daily, and

the gap between smoking and not smoking.30

Marital status significantly affects cognitive
function (p= 0,000; p <0.05). This is in line
with several studies.”'*'® Elderly married have
better mental conditions because they share
their lives with their partners. The emotional
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stress on divorced or widowed people can in-
fluence their cognition.” Elderly unmartied or
divorced people often have few communica-
tion opportunities and are less involved in so-
cial activities. Lower social involvement can re-

sult in a higher risk of cognitive irnpairment.12

The strengths of this study were that it com-
bines several variables from many previous
studies, uses a questionnaire developed by re-
viewing relevant literature, and adapts the con-
tent from related studies, which was tested for
validity and reliability with a Cronbach's alpha.
The limitation of this study is that it was only
carried out in Bandarlor Village and was not
compared to other areas. So, the suggestion
from this research is to compare it with other

places with broader coverage.

CONCLUSION

Factors affecting cognitive function in older
people are age, education, living together, his-
tory of disease, social activity, depression, nu-
tritional assessment, occupation, physical ac-
tivity, and marital status. Factors most affect-
ing cognitive function in older people were de-
pression, nutritional assessment, and physical

activity.
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