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Abstract

Background: Impaired cognitive function is associated with poor outcomes, frequent hospitalization, and high
mortality in HF.

rpose: To determine the prevalence of cognitive function in HF and what factors contribute.

Method: This study was an observational analysis with cross-sectional. Study subjects: HF patients at the
Cardiac Polyclinic of Dr. M. Haulussy Hospital, Ambon, Indonesia from August to September 2023, with Inclusion
criteria: aged 40-65 years; able to communicate well; not having a stroke or other neurological disorders
(Parkinson's disease, Alzeimer's disease, Multiple Sclerosis) or other cognitive function disorders (such as due to
injury or substance abuse); can read and write. Exclusion criteria: worsening of physical condition such as loss of
consciousness and worsening of symptoms such as severe shortness of breath, inability to communicate, inability
to complete the questionnaire, and worsening of symptoms that do not improve after being rested when data
collection is carried out.

Results: HF patients were male (56.2%), had = 12 years of education (72.4%), were not actively working
(56.9%), suffered from HF with NYHA class Il functional status (49.1%), had Coronary Artery Disease (CAD)
comorbid only (49.2%), had experienced hospitalization (64.6%), and were obese (51.54%). Respondents had an
average age of 57.08 + 6.78 years, a duration of HF of 3.96 + 4.35 years, an average body mass index of 25.65
+ 4.5 Kg/m2, normal blood pressure with an average systole of 122.73 + 17.21 mmHg, and an average diastole
of 77.44 £ 10.11 mmHg. HF patients who experienced impaired cognitive function were 87.69% with mild
cognitive impairment 73.1%, moderate cognitive impairment 13.1%, and severe cognitive impairment 1.5%. The
maximum score of MoCA sub-domains of executive function was 46.2%; visuospatial 35.4%; attention 37.7%,
naming and language 20%; abstraction 33.8%, delayed memory 3.8% and orientation 86.9%. There was a
significant correlation between cognitive function and age (p = 0.000; r = -0.324), education level (p = 0.000; r =
0.327), and New York Heart Association functional status (p = 0.021; r = -202).

Conclusion: There is a high prevalence of impaired cognitive function in chronic HF patients accompanied by a
global decline in cognitive function subdomains. Factors that may contribute to HF cognitive function include age,
education level, not actively working, New York Heart Association functional status, comorbidities, and obesity.
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INTRODUCTION

Heart failure (HF) is a clinical syndrome resulting
from structural or functional heart disorders that
impair the ability of the ventricles to fill or expel blood
(Lovell, Pham, Noamaa:)avis, Johnson, & Ibrahim,
2019). Heart failure is not limited to the heart itself,
but involves the entire body system, including the
central nervous system. Brain-cardiac involvement is
believed to be a bidirectional and multifaceted
interaction (Ovsenik, Podbregar, & Fabjan, 2021;
Rigueira, Agostinho, Aguiar-Ricardo, Gongalves,
Santos, Nunes-Ferreira, Rodrigues, Cunha, André,
Pires, Veiga, Mendes Pedro, Pinto, & Brito, 2021).

Approximately 6.5 million adults have been
diagnosed with HF in the United States (Dionne-
Odom, Ejem, Wells, Azuero, Stockdill, Keebler,
Sockwell, Tims, Engler, Kvale, Durant, Tucker,
Burgio, Tallaj, Pamboukian, Swetz, & Bakitas, 2020).
The incidence of HF in Europe is about 5 per 1000
people annually in adults. Its prevalence increases
from about 1% aged <55 years to >10% in those
aged 70 years or older (McDonagh, Metra, Adamo,
Gardner, Baumbach, Bohm, Bumi, Butler,
Celutkiene, Chioncel, Cleland, Coats, Crespo-Leiro,
Farmakis, Gilard, & Heymans, 2021). The
prevalence of HF in Asia ranges from 1-3% of the
adult population (Reyes, Ha, Firdaus, Ghazi,
rommintikul, Sim, Vu, Siu, Yin, & Cowie, 2016).
Basic Health Research (Riskesdas) data shows an
increasing trend in heart disease from 0.5% in 2013
to 1.5% in 2018 in Indonesia (Ministry of Health of
the Republic of Indonesia, 2018).

Chronic HF patients may develop acute attacks
that require hospitalization at any time. Each year,
HF causes more than one million hospitalizations
and approximately 300,000 deaths in the United
States with healthcare costs estimated to reach USD
70 billion by 2030 (McHorney, Mansukhani,
Anatchkova, Taylor, Wirtz, Abbasi, Battle, Desai, &
Globe, 2021). In addition to hospitalization, HF also
causes patients to die as much as 22% within the
first year of hospitalization and almost 50% will die
within 5 years even though treatment in developed
countries has experienced many advances (Dionne-
Odom et al., 2020). In Indonesia, heart disease is the
biggest c@8l burden. Social Security Organizing
Agency of &&alth data in 2021 shows that the largest
health financing is in heart disease amounting to IDR
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7.7 trillion [ﬂnistry of Health of the Republic of
Indonesia, 2022).

Impairen heart function can affect the brain
causing cognitive impairment, anxiety, and
depression, which in turn can contribute to further
worsening of HF (Rigueira et al., 2021). Impaired
cognitive function in HF has a very high prevalence
of 25%-75% (Lee, Qian, Liu, Graham, Mann,
Nakanishi, Teerlink, Lip, Freudenberger, Sacco,
Mohr, Labovitz, Ponikowski, Lok, Matsumoto, Estal,
Anker, Pullicino, Buchsbaum, & Di Tulio, 2019;
Rigueira et al., 2021). Studies in Indonesia found
that the prevalence of cognitive function impairment
in HF tends to be higher than globally, namely
50.7%-95% (Arifin & Fitri, 2021; Birowo, Lastri,
Makmun, & Prihartono, 2010; Saputra, Adnyana,
Laksmidewi, Gelgel, & Widyadhama, 2020).
Impaired cognitive function is known to reduce the
ability of HF patients to carry out self-management
(Kalogeropoulos & Skopicki, 2019; Pons, Jansen, &
Hemels, 2021), reduce health outcomes, and
increase mortality (Lovell et al., 2019).

One of the factors that have an impact on HF is
cognitive function factors because previous studies
have shown that impaired cognitive function is
associated  with poor outcomes, frequent
hospitalizations, and high mortality rates in HF
(Gallagher, Sullivan, Burke, Hales, Sharpe, & Tofler,
2016; Kim, Hwang, Heo, Shin, & Kim, 2019).
However, health workers who routinely check
cognitive function in HF patients are still rare (Yang,
Sun, Wang, Yan, Zheng, & Ren, 2022). By knowing
the cognitive function status in HF, patient caregivers
can provide more appropriate therapy or
infervention. Given the high prevalence of cognitive
function in HF, researchers want to determine the
prevalence of cognitive function in HF and what
factors contribute.

1
RESEARCH METHOD

This research is an observational analysis with a
cross-sectional design where each subject is only
observed once and measurements of subject
variables are also carried out during the examination
(Sastroasmoro, 2011). The population in this study
were HF patients at the Cardiac Polyclinic of Dr. M.
Haulussy Hospital from August to September 2023,
sampling was carried out using non-probability
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samples in the form of consecutive samples. With
inclusion criteria: age 4065 years; able to
communicate well; have not had a stroke or other
neurclogical  disorders  (Parkinson's  disease,
Alzheimer's disease, Multiple Sclerosis) or other
cognitive dysfunction (such as due to injury or
substance abuse); can read and write. Exclusion
criteria: worsening of physical condition such as loss
of consciousness and worsening of symptoms such
as severe shortness of breath, inability to
communicate, inability to complete the questionnaire,
and worsening of symptoms that do not improve
after being rested when data collection is carried out.

The number of samples in this study was
calculated using the G Power For Windows 3.1.9.7
application (Faul, Buchner, Erdfelder, & Mayr, 2007).
with input according to the hypothesis using two tails;
R2 or p: 033 (adjust) obtained from previous
research (Erceg, Despotovic, Milosevic, Soldatovic,
Zdravkovic, Tomic, Markovic, Mihajlovic, Brajovic,
Bojovic, Potic, & Davidovic, 2013) with a value of a:
0.01 (determined by the researcher), power (1-B):
0.90 (determined by the researcher). So the
minimum sample size in this study was 129
respondents and rounded up to 130.

Data collection instruments in the form of
demographic questionnaires include age, gender,
education level, duration of HF, Body Mass Index
(BMI), blood pressure taken from primary data and
functional degree of HF according to NYHA,
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hospitalization due to HF, comorbidities such as
Diabetes Mellitus, hypertension, coronary artery
disease taken from secondary data. Cognitive
function screening instrument in the form of Montreal
Cognitive Assessment-Version Indonesia (MoCA-
Ina) with a total score of 30, classified into 26-30 with
no cognitive impairment, 18-25 with mild cognitive
impairment, 10-17 moderate cognitive impairment,
and less than 10 severe cognitive impairment. The
Montreal Cognitive Assessment (MoCA) can assess
cognitive function with domains of
attention/concentration, executive function, memory,
language, visuoconstructional ability, abstract
thinking, and orientation (Nasreddine, Phillips,
Bédirian, Charbonneau, Whitehead, Collin, &
Chertkow, 2005). Data processing uses a computer
software program.

Data analysis using computer software programs
is presented as frequency distribution tables
tendency measures, or graphs (Sastroasmoro,
2011). On demographic data and overall cognitive
function, univariate description analysis to see the
characteristics of respondents and presented in the
form of frequency, percentage, and mean. Cognitive
function data was categorized with a score of 26-30
with no cognitive impairment, 18-25 with mild
cognitive impairment, 10-17 with moderate cognitive
impairment, and <10 with severe cognitive
impairment.
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RESEARCH RESULTS

Table 1. Characteristic of Respondents (N=130)

Variable

Results

Cognitive Impairment

Age (Mean +SD)(Range)(Years)

Gender (n/%)
Male
Female

Education (n/%)
Elementary School
High School

Occupation (n/%)
Public Servant/Military
Employee
Unemployment

Duration of Heart Failure (Mean £SD)(Range)(Years)

Body Mass Index (n/%)
(Mean +SD) (Range)(Years)
Thin

Normal

Overweight

Obese |

Obese Il

NYHA Functional Status (n/%)
Class |

Class Il

Class lll

Comorbid (n/%)

Coronary Artery Disease

Diabetes Mellitus

Hypertension

Other (Congenital Heart Disease, Atrial Fibrillation, Chronic
Renal Failure, Cardiomyopathies, Valvular Heart Disease)

History of Hospitalization Due to Heart Failure (n/%)
Ever
Never

Blood Pressure (Mean SD) (Range) (mmHg)
Systolic
Diastolic

Cognitive Function (n/%)
Normal

Mild Impairment

Moderate Impairment
Severe Impairment

(57.08+6.78) (40-65)

73/56.2
57/43.8

36/27.6
94/72.4

20154
36/27.7
74/56.9

(3.9614.35) (0.5-23)

(25.65+4.5) (15.04-37.45)
8/6.2
29223
25/19.2
47/36.2
21/16.1

58/44 6
64/49.2
8/6.2

62/47.7
15/11.5

27/20.8
26/20

84/64.6
46/35.4

(122.73+17.21) (80-180)
(77.44£10.11) (52-100)

16/12.3

95/73.1

1711341
215

65/57
49/43

33/28.9
81/71.1

156/13.2
28/24.5
71/62.3

7/6.1
26/22.8
22/19.3
42/36.9
17/114.9

49/43
59/51.7
6/5.3

52/45.6
15/13.2
25/21.9
22/19.3

73/64
41/36

Abbreviation: NYHA=New York Heart Association
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Table 1 above shows HF patients who are outpatients at Dr. M. Haulussy Hospital, majority male (56.2%),
educated = 12 years (72.4%), not actively working (56.9%), suffering from heart failure with NYHA class ||
functional status (49.2%), only has comorbidities Coronary Artery Disease (CAD) (47.7%), had been hospitalized
(64.6%), and were obese (52.3%). Respondents had an average age of 57.08 + 6.78 years, duration of suffering
from heart failure 3.96 £ 4.35 years, average body mass index 25.65 + 4.5 kg/m2, average blood pressure
normal with systolic 122.73 £ 17.21 mmHg, and diastolic 77.44 + 10.11 mmHg.

The percentage of cognitive impairment in men is approximately the same as in women. Respondents with <
12 years of education had a higher percentage of cognitive impairment compared to those with = 12 years of
education. Not actively working has the highest percentage of cognitive impairment compared to other jobs.
NYHA class Il functional status indicated the most cognitive impairment. Comorbid cognitive disorders vary with
the highest percentage being diabetes and hypertension. For history of hospitalization due to HF status and BMI,
the percentage of cognitive impairment for each category was similar.

HF patients who experienced impaired cognitive function amounted to 87.7%, namely 73.1% mild cognitive
impairment, 13.1% moderate cognitive impairment, and 1.5% severe cognitive impairment.

Table 2. Results Assessment Score of Cognitive Function and Cognitive Function Sub-domains (N = 130)

Domain Mean SD % Score
Total Cognitive Function Score (MoCA) 21.14 4.09 87.7
Sub Domain Maximal Score % Max Score
Executive function 1 0.46 0.5 46.2
Visuospatial 4 293 1.05 354
Attention 6 452 1.44 377
Naming & Language 6 448 1.2 20
Abstract 2 0.95 0.85 338
Delayed Memory 5 1.68 1.47 38
Qrientation 6 5.82 0.52 86.9

Abbreviation: MoCA = Montreal Cognitive Assessment

Table 2 shows that the maximum score of MoCA sub-domains from respondents are executive function at
46.2%; visuospatial at 35.4%; attention at 37.7%, naming and language at 20%; abstraction at 33.8%, delayed
memory at 3.8% and orientation at 86.9%.

Table 3. Results of Bivariate Analysis related factors with Cognitive Function*

Variable Cognitive aunction
Age p= 0,000;%0,324
Sex p=10626;r=-0,043
Education Level p = 0,000;r=0,327
Duration of HF p=0,360;r=0,081

NYHA Functional Status p=0,021;r=-202

History of Hospitalization due to HF p=0,155;r=-0.125
Body Mass Index p =10,453; r=0.066

*Spearmen Correlation

Table 3 shows a significant negative correlation between cognitive function, age, and NYHA functional status.
This means that the older the age and higher NYHA status, the more cognitive function decreases. There is a
significant positive correlation between education level and cognitive function. This means that the higher the
education, the higher the cognitive function.
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DISCUSSION

This study found that most respondents tended to
experience impaired cognitive function with an
average score of 21.14 +4.09 (87.7%). This is in line
with studies in Indonesia which found that impaired
cognitive function in HF ranged from 50.7%-95%
(Arifin & Fitri, 2021; Birowo et al., 2010; Saputra et
al., 2020). This number is greater than the global
rate which ranges from 25%-75% (Lee et al., 2019;
Rigueiraetal., 2021).

This study showed that cognitive impairment in
men and women was similar and the relationship
was not significant between gender and cognitive
function. Different results were shown in research in
Korea which stated that elderly women with HF had
higher cognitive impairment than men (Lee & Son,
2018). This is because in women there is an
increase in cardiovascular risk factors such as
estrogen/androgen hormone imbalance; systemic
inflammation; microvascular/vasospastic disease;
and increased risk of atrial fibrillation which leads to
impaired cognitive function (Volgman, Bairey Merz,
Aggarwal, Bittner, Bunch, Gorelick, Maki, Patel,
Poppas, Ruskin, Russo, Waldstein, Wenger, Yaffe, &
Pepine, 2019).

Respondents in this study tended to be older
(>50 years), more had NYHA class Il and above than
NYHA class |, education level 212 years and there
was a significant relationship with cognitive function.
Research in Singapore found that age, education
level, coronary artery disease which causes heart
failure, and cardiovascular risk were associated with
cognitive function (Dong, Teo, Kang, Tan, Ling, Yeo,
Sim, Jaufeerally, Leong, Ong, Soon, Lee, Loh, Tan,
Chan, Richards, & Lam, 2019). Previous research
found that cognitive decline was associated with
increasing age in HF patients (Lee et al., 2019).
Older people will experience a gradual decline in
cognitive function over time. Decreased ventricular
systolic in systolic HF can lead to decreased
cognitive function. Cerebral hypoperfusion occurs
due to reduced delivery of glucose, an energy
substrate to the brain so that it can damage or
destroy neurons causing impaired cognitive function.
This explains why it is common to find severe
cognitive impairment in NYHA class IV rather than
NYHA class Il (Ampadu & Morley, 2015). Lack of
education affects the decline of cognitive function
(Lee et al., 2019). The higher the level of education,
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the easier it is to capture information and have better
cognitive so that it can more easily recognize the
symptoms of the disease, try to find treatment to
overcome the HF suffered, and choose and decide
on the best treatment for the disease (Purnamawati,
Arofiati, & Relawati, 2018).

Respondents were mostly people who were not
actively working with a composition of mostly
housewives and retirees. this study shows people
who are not actively working have high cognitive
impairment compared to those who are actively
working.  Previous research  suggests that
unemployed middle-aged women experience worse
cognitive impacts (Madhavan, Bajaj, Dasson Bajaj, &
D'Souza, 2022). And people who have paid work,
have a positive impact on cognitive abilities. People
who work will require themselves to learn new skills,
perform routine activities, and interact socially. this
directly or indirectly maintains the health of cognitive
function. people who no longer work will lose the
cognitive stimulation provided while working and can
experience impaired cognitive function (Vance, Bail,
Enah, Palmer, & Hoenig, 2016).

Comorbidities impact the clinical manifestations
and outcomes of HF aatients. HF comorbidities
include coronary artery disease, hypertension, atrial
fibrillation, valvular heart disease, ventricular
arrhythmias, diabetes mellitus, stroke, chronic
obstructive pulmonary disease, thyroid disease,
cancer, sarcopenia, anemia (Correale, Paolilio,
Mercurio, Ruocco, Tocchetti, & Palazzuoli, 2021).
The rESla of this study found HF comorbidities
including coronary heart disease, hypertension, atrial
fibrillation, ~valvular  heart disease, diated
cardiomyopathy, diabetes mellitus, chronic kidney
disease, and congenital heart disease. The most
common comorbidity was coronary artery disease.
Coronary blood vessels are responsible for supplying
blood to the myocardium. The presence of coronary
artery disease such as narrowing or blockage will
cause damage to myocardial tissue, causing HF
(Severino, D'Amato, Pucci, Infusino, Birtolo, Mariani,
& Fedele, 2020).

The impact of comorbid coronary artery disease,
hypertension, and diabetes mellitus on cognitive
function is that it can cause microangiopathy and
minor infarcts in the brain. coronary artery disease
causes heart failure which reduces the supply of
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oxygen and nutrients to the brain, resulting in
cognitive impairment. Diabetes causes an increase
in cortisol and inflammation which negatively affects
the brain (Vance, Larsen, Eagerton, & Wright, 2011).

More than half of the subjects in this study had
experienced hospitalization (64.6%) but cognitive
impairment similes with unexperienced
hospitalization and correlation with cognitive function
were not significant. Research on patients aged 65
and older suggests there is a relationship between
hospitalization and a decline in cognitive function
(Mathews, Amold, & Epperson, 2014). Patients
treated in non-elective hospitals experience a more
dramatic decline in cognitive function compared to
elective hospitalizations (James, Wilson, Capuano,
Boyle, Shah, Lamar, Ely, Bennett, & Schneider,
2019). Factors Possible causes related to decreased
cognitive function include delirium, drugs, stress, and
depression (Mathews et al., 2014).

The mean body mass index in this study showed
grade 1 obesity with similar cognitive function
impairment at all levels of thin, normal, overweight,
grade 1 obesity, and grade 2 obesity although no
significant association was found with cognitive
function. Obesity along with comorbidities such as
hypertension and diabetes are associated with
decreased cognitive function and neurodegenerative
disorders such as dementia (Dye, Boyle, Champ, &
Lawton, 2017). Pathological mechanisms in the form
of obesity cause excess body fat, especially in
visceral tissue, which in turn is prone to inflammation
that causes vascular and metabolic changes and the
release of free fatty acids that can damage the
nervous system (Devere, 2018; Nguyen, Killcross, &
Jenkins, 2014).

In HF patients there is a comprehensive cognitive
decline with multiple cognitive domain deficits
including executive function, psychomotor speed,
visuospatial ability, and memory. And decreased
cognitive function is related to the severity of HF
(Goh, Kong, Wong, Chong, Chew, Yeo, Sharma,
Poh, & Sia, 2022). In this study, more than half of the
cognitive function domains had deficits including
executive function (53.8%), visuospatial ability
(64.6%), attention (62.3%), language (80%),
abstraction (66.2%), and memory (96.2%).

More than half of respondents experienced mild
cognitive impairment (73.1%). Previous research
suggests where most respondents (61.32%)
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experienced mild cognitive impairment. In the
maximum score of the MoCA subdomain, it was
found that most respondents did not reach 50%
except for the orientation subdomain. Even the
delayed memory subdomain was the smallest
maximum score achieved by respondents (Vellone,
Chiala, Boyne, Klompstra, Evangelista, Back, Ben
Gal, Martensson, Strémberg, & Jaarsma, 2020).
Different resuts were found among older
hospitalized patients with acute decompensated
heart failure, with all subdomain maximum scores of
more than 50% except the delayed memory
subdomain  (Pastva, Hugenschmidt, Kitzman,
Nelson, Brenes, Reeves, Mentz, Whellan, Chen, &
Duncan, 2021).

Patients with impaired cognitive function will
experience impairment in the subdomains of
cognitive function either globally or partially. ava
domain of poor attention and concentration may
distract from performing certain tasks while impaired
prospective memory may have a detrimental impact
on engagement in self-care behaviors such as
picking up prescriptions from pharmacists, attending
clinical meetings, medication adherence, and daily
weighing which are all important in HF self-
management (Lovell et al., 2019).

The executive function domain is imgaant as it
is associated with decision-making, poor self-
monitoring, poor organization, and planning, and
also affects leaming and efficiency of recall.

[Apairments in these domains critically affect the

need for HF patients to be able to adapt to complex
treatment regimens and lifestyles, to recognize and
respond to worsening symptoms (e.g. fluid overload,
shortness of breath), how to oommuniae and seek
timely help, disease insight (e.g. not smoking) and
the ability to perform some daily self-management

ks. Therefore, executive function deficits are
associated with a lack of awareness of worsening
symptoms and timely decisions that ultimately lead
to poorer outcomes, including relapse and
hospitalization (Lovell et al., 2019).

Decreased dornaira of language function are
associated with low literacy, inability to express
concems about disease states, and, poor
understanding of health workers' instructions and
advice. These, along with decreased executive
function may also ocaribule to poorer treatment and
lifestyle. Decreased psychomotor speed can resultin
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flexibility in changing activities and slowed responses
to visual stimuli. These skills are important in
learning and performing some daily self-care tasks
(Lovell et al., 2019)

CONCLUSION

There is a high prevalence of impaired cognitive
function in chronic HF patients accompanied by a
global decline in cognitive function subdomains.
Factors that may contribute to HF cognitive function
include age, education level, not actively working,
New York Heart Association functional status,
comorbidities, and obesity.
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