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Abstract

Cognitive impairment is a medical condition commonly found in elderly populations, which can be due to vascular risk factors in patients. There remains limited
data on risk factors for cognitive impairment among coastal region populations. This study aimed to investigate risk factors for cognitive impairment in the adult
population of Maringkik Island, West Nusa Tenggara Province, Indonesia. Data collected were age, sex, education level, hypertension, antihypertensive
treatment, diabetes mellitus, cigarette smoking, and body mass index status. A total of 114 participants were recruited using a consecutive sampling method.
The participants’ cognitive function assessment used the Mini-Cog instrument. The cognitive impairment frequency in the island’s adult population was
approximately 48.2%. The final model of multiple regression analysis showed that hypertension (OR: 2.3; 95%Cl: 1.0 - 5.0; p-value: 0.045) was a characteristic
associated with the cognitive impairment frequency. Thus, the high frequency of cognitive impairment and hypertension frequency as primary risk factors for
cognitive impairment in the island’s adult population implies the need to develop strategies for detecting and managing hypertension and hypertension-related
cognitive impairment in the population by local health authorities.

Keywords: coastal area, cognitive impairment, hypertension, vascular risk factor

Introduction

Cognitive impairment is a common medical condition found in the population over 55 years, increasing with age.
Dementia has a global prevalence of 2-3% in the 70-75 age group. This percentage increases 10-fold to 20-25% in the age
group of 85 years.12 This cognitive impairment can be found in a wide clinical spectrum, ranging from mild to severe
cognitive impairment, a condition called dementia.3 In the dementia stage, patients will experience a decline in social and
functional capacities, resulting in a high dependence on their caregivers. This condition will ultimately give rise to
economic, social, and health burdens for patients, families, and health service providers.4

The cognitive impairment can develop with increasing age or due to existing vascular risk factors in patients,
including hypertension, diabetes mellitus, dyslipidemia, overweight/obesity, stroke, and cigarette smoking.>6
Identification and good control of these vascular risk factors should be integrated with the cognitive impairment and
dementia intervention program developed by healthcare authorities for both community-based and hospital-based
populations. In addition to health-related risk factors, socioeconomic factors and limited access to healthcare services also
influence and contribute to the decline in cognitive function in the elderly population.

Higher socioeconomic status is associated with better cognitive abilities among the elderly population. Good financial
and emotional support is linked to better cognitive abilities.” Cognitive impairment is more prevalent among the elderly
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population with low economic status. However, education and improved access to healthcare centers help improve the
cognitive function of the elderly population with low economic status.8 A proper intervention for cognitive impairment in
at-risk populations is a cost-effective way to slow the progression of cognitive impairment and allow them to maintain
optimal social and functional activities for many years before their cognitive function ultimately declines significantly.%10

Population living in coastal areas is susceptible to myocardial infarction associated with distinct vascular risk
factors.!! Since vascular risk factors also increase the risk of cognitive impairment and dementia, the population living in
coastal regions should be considered to have a distinct frequency of cognitive impairment. Previous studies showed that
hypertension was the vascular risk factor consistently showing a high prevalence in coastal regions,!2-14 while other well-
identified vascular risk factors, including hyperlipidemia, diabetes mellitus, smoking, alcoholism, and arterial peripheral
disease, show mixed results.11.1415 Differences in the distribution of vascular risk factors other than hypertension in
various regions based on previous studies are mainly due to differences in economic levels, education levels, eating habits,
and climatic conditions in different regions.16

The consumption of high-salt marine products generally found in coastal populations among Southeast Asian
countries, including Indonesia, is likely an important dietary factor contributing to the high frequency of hypertension.1”
However, data on the frequency of cognitive impairment in coastal populations is currently still scarce. Given the different
sociocultural characteristics between coastal and non-coastal populations, investigating risk factors for cognitive
impairment in coastal populations is pivotal. This study aimed to investigate risk factors for cognitive impairment in the
adult population of Maringkik Island, representing populations of coastal areas in the West Nusa Tenggara Province.

Method

This study was conducted on Maringkik Island, a small island located in the Southeastern part of Lombok Island,
West Nusa Tenggara Province, Indonesia. This small island has an area of six hectares inhabited by approximately 2,763
people based on the latest 2019 population census.16 More than half of male islanders are fishermen. The island has
relatively limited health and education service facilities for its inhabitants, an auxiliary Primary Health Care, and formal
education facilities up to junior high school. Most islanders commonly use sodium salt as a food flavoring and a
traditional preservative for their seafood products.

This cross-sectional study involved the adult population of Maringkik Island as participants recruited consecutively
between January and June 2023. Using the formula (Za2PQ)/d2 to calculate the sample size, where Za = 1.96, prevalence
(P) =31.5,8Q = 1 - P, and margin of error (d) = 0.1, the minimum sample size required in this study was 85 (n = 85).
The inclusion criteria were participants aged =18 years, fully conscious, and voluntarily participated. The exclusion
criteria included significant visual and hearing impairments, as well as illiteracy. All participants provided written
informed consent before participating in the study.

Data collected in this study were sociodemographic and clinical characteristics of the participants.
Sociodemographic data, including age, sex, and education level, were collected using a questionnaire. Age was
categorized as adult (<60 years old) and older adult (260 years old); sex was categorized as male or female; and
education level was categorized as lower (<6 years) or medium to high (>6 years). Clinical data, including hypertension,
diabetes mellitus, cigarette smoking, and body mass index (BMI) status, were obtained using questionnaires and/or
physical examinations.

Participants were categorized as having hypertension if they had a record of hypertension diagnosis and/or were
taking antihypertensive medicines at the time of the interview and/or had systolic blood pressure 2140 mmHg and/or
diastolic blood pressure 290 mmHg at the time of physical examination. They were categorized as having diabetes
mellitus if they had a record of diabetes mellitus diagnosis and/or were taking antidiabetic agents at the time of
examination and/or had a random blood glucose level of 2200 mmHg. Participants were categorized as smokers if, at
the time of the interview, they were actively smoking. The participants' BMI was obtained by dividing their weight in
kilograms by the square of their height in meters (kg/m?2). Using the cut point value of 25 kg/m2, the BMI status of the
participants was categorized as normoweight (BMI <25 kg/m?) or overweight/obese (BMI 225 kg/m2). Data collection
on the sociodemographic and clinical characteristics of the participants was carried out by well-trained fourth-year
medical students.

The cognitive function of the participants was assessed using the Mini-Cog instrument. The Mini-Cog is a simple
cognitive function evaluation instrument that is suitable for use at the population level, and its screening value is not
significantly affected by education.!® The instrument consisted of sequential instructions, including repeating and
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remembering three unrelated words, completing the clock drawing test, and recalling the three unrelated words
mentioned earlier. This instrument had a score range of 0-5, and participants with a score =3 were considered to have
normal cognitive status, while those with a score <3 were considered to have cognitive impairment. Evaluation of
cognitive function using the Mini-Cog instrument for the participants was carried out by well-trained general
practitioners.20

In the first step, participants entitled to visit the public health examination program that had been prepared were
directed by the research team to the fourth-year medical students to obtain information on research procedures to
confirm their willingness to participate in the study. The participants who agreed to participate were asked to sign an
informed consent form provided. In the second step, participants voluntarily agreed to participate in this study. They
underwent an interview session with the fourth-year medical students on the same day, which was the first step in
obtaining data on their sociodemographic and clinical characteristics using structured questionnaires.

Blood pressure measure, random capillary blood glucose examination, and participants’ weight and height
measures were also conducted in the second step. Any data collected from the participants were recorded carefully and
in detail on the participant's case report form by the fourth-year medical students responsible for the completeness of
the participant's data. In addition, capillary blood glucose examination was carried out aseptically by trained laboratory
staff using test strips and blood glucose meters.

Data are presented as mean valuetstandard deviation (SD) for continuous variables or frequency (%) for
categorical variables. The analyses were performed in two steps. First, simple logistic regression tests were conducted
to determine the factors associated with the frequency of cognitive impairment among participants. Second, a final
model of multiple logistic regression tests was applied to determine factors with a p-value of <0.25 in the first analysis,
which were significantly associated with the frequency of cognitive impairment among participants. Statistical
significance was set at a p-value of <0.05.

Results

This study recruited a total of 114 participants. Table 1 shows the sociodemographic and clinical characteristics of
participants. The frequency of cognitive impairment in the adult population of Maringkik Island was approximately
48.2%. Most participants were adults and females with lower levels of education. Hypertension and obesity/overweight
were vascular risk factors found with high frequency in this adult population.

Table 2 shows the results of a simple regression analysis examining the association between independent variables
(sociodemographic and clinical characteristics) and dependent variables (cognitive status). This analysis showed that
age (OR: 2.7; 95%CI: 1.1 - 6.7), education level (OR: 2.0; 95%CI: 0.9 - 4.8), and hypertension (OR: 2.7; 95%CI: 1.3 - 5.8)
were the eligible characteristics for inclusion in the multiple logistic regression analysis. However, other characteristics,
including sex, antihypertensive treatment, diabetes mellitus, overweight/obese, and cigarette smoking, were ineligible
for subsequent analysis (p-value 20.25).

Table 3 shows the results of the final model of multiple regression analysis examining the risk factor for cognitive
impairment among participants. This analysis showed that hypertension (OR: 2.3; 95%CI: 1.0 - 5.0) was the only
characteristic that was a risk factor for cognitive impairment. However, older adults and lower educational levels were
not the risk factors for cognitive impairment.
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Table 1. Characteristics of the Participants

Variable Mean#SD or Frequency (%)
Age in years, mean+SD 47.6x12.5
Age category, n (%)

Adult 87 (76.3)

Older adult 27 (23.7)
Sex, n (%)

Male 26 (22.8)

Female 88(77.2)
Years of education, mean+SD
Education level, n (%) 6.2+3.4

Lower (<6 years) 83(72.8)

Medium to high (>6 years) 31(27.2)
Hypertension, n (%)

Yes 56 (49.1)

No 58 (50.9)
Antihypertensive treatment, n (%)

Yes 31(27.2)

No 83(72.8)
Diabetes mellitus, n (%)

Yes 11 (9.6)

No 103 (90.4)
BMI, mean+SD 26.8+4.9
BMI status, n (%)

Overweight/obese 74 (64.9)

Normoweight 40 (35.1)
Cigarette smoking, n (%)

Yes 22(19.3)

No 92 (80.7)
Mini-Cog score, mean+SD 2.4+1.2
Cognitive status, n (%)

Impaired 55(48.2)

Normal 59 (51.8)

Notes: SD = standard of deviation, BMI = body mass index.

Table 2. Simple Logistic Regression Showing Variables Associated with Cognitive Impairment Among Participants

Variable Cognitive Status Crude OR (95%(CI) p-value
Impaired Normal

Age category, n (%)
Older adult 18 (66.7) 9(33.3) 2.7 (1.1-6.7) 0.031*
Adult 37 (42.5) 50 (57.5) Reference

Sex, n (%)
Male 12 (46.2) 14 (53.8) 1.1(0.5-2.7) 0.808
Female 43 (48.9) 45 (51.1) Reference

Education level, n (%)
Lower ( <6 years) 44 (53.0) 39 (47.0) 2.0 (0.9-4.8) 0.099*
Medium to high (>6 years) 11 (35.5) 20 (64.5) Reference

Hypertension, n (%)
Yes 34 (60.7) 22(39.3) 2.7 (1.3-5.8) 0.010*
No 21(36.2) 37 (63.8) Reference

Antihypertensive treatment, n (%)
Yes 15 (48.4) 16 (51.6) 1.0 (0.4-2.3) 0.985
No 40 (48.2) 45 (51.6) Reference

Diabetes mellitus, n (%)
Yes 5(45.5) 6 (54.5) 1.1 (0.3-3.9) 0.846
No 50 (48.5) 53 (51.5) Reference

BMI status, n (%)
Overweight/obese 36 (48.6) 38(51.4) 1.0 (0.5-2.3) 0.907
Normoweight 19 (47.5) 21(52.5) Reference

Cigarette smoking, n (%)
Yes 8(36.4) 14 (63.6) 1.8 (0.7-4.8) 0.218
No 47 (51.1) 45 (49.9) Reference

Notes: *eligible for multiple regression analysis, OR = odds ratio, CI = confidence interval, BMI = body mass index.
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Table 3. Final Model of Multiple Logistic Regression Analysis Showing Eligible Variables Associated with Cognitive Impairment Among Participants

Variables Cognitive status Adjusted OR (95%CI) p-value
Impaired Normal

Age category, n (%)
Older adult 18 (66.7) 9(33.3) 1.9 (0.7-4.9) 0.201
Adult 37 (42.5) 50 (57.5) Reference

Education level, n (%)
Lower (<6 years) 44 (53.0) 39 (47.0) 1.8 (0.7-4.4) 0.193
Medium to high (>6 years) 11 (35.5) 20 (64.5) Reference

Hypertension, n (%)
Yes 34 (60.7) 22(39.3) 2.3(1.0-5.0) 0.045*
No 21(36.2) 37 (63.8) Reference

Notes: *eligible for multiple regression analysis, OR = odd ratio, CI = confidence interval.

Discussion

This study investigated the frequency of cognitive impairment and its risk factors in the adult population of
Maringkik Island, a small coastal area in the West Nusa Tenggara Province, Indonesia. This is the first study conducted
among the adult population of residents in coastal areas. This study showed a quite high frequency of cognitive
impairment in the adult population of Maringkik Island at 48.2%, and hypertension was a risk factor for cognitive
impairment. Previous studies showed that hypertension was an important vascular risk factor for cognitive impairment,
both independently and through its interaction with other vascular risk factors.?1.22 Therefore, hypertension management
is a crucial intervention that should be made as an effort to prevent cognitive impairment in the adult population on
Maringkik Island.

Previous studies showed that populations in coastal areas typically had hypertension as their major vascular risk
factor.23-25 This might be related to the population's high daily consumption pattern of sodium salt (>5 grams per day),
either through the long-standing habit of consuming marine food sources that are high in sodium, the use of sodium salt
as a food seasoning, and the use of sodium salt to preserve fish for daily consumption.17.26 Theoretically, sodium intake
contributes to the pathophysiology of hypertension by affecting vascular smooth muscle cells, sodium pump dysfunction,
influx of calcium ions, vascular smooth muscle contraction, and increased vascular resistance.?”

Accordingly, educating the population about the necessity of reducing daily salt intake as an effort to prevent and
control hypertension is pivotal. Optimal control of hypertension is expected to reduce the risk of cognitive impairments
related to hypertension in coastal populations. However, since more than half of the Maringkik Island population has a
low level of education and consuming sodium salt in food is their habit, developing an educational strategy for low daily
consumption of sodium salt in this area poses a challenge for the local health authority.

This study also showed that clinical characteristics, including diabetes mellitus, overweight/obesity, and cigarette
smoking, were not associated with an increased frequency of cognitive impairment in the Maringkik Island population.
The relationship between these variables and the frequency of cognitive impairment in coastal populations has never
been studied. Previous studies have shown that diabetes mellitus, overweight/obese, and cigarette smoking are risk
factors for cognitive impairment in the general population.>6

The difference between the results of this study, which represents the adult population in coastal areas, and the
results of previous studies conducted on the general population regarding the relationship between these variables and
the frequency of cognitive impairments might be related to differences in participant characteristics and the study
methods applied, including differences in cognitive assessment instruments. Despite these differences in results,
identification and intervention strategies for vascular risk factors such as hypertension, diabetes, and smoking still need
to be carried out as part of cognitive impairment intervention strategies designed for coastal populations.

This study has several limitations. First, most of the data on the characteristics of participants were obtained only
based on the participants' self-reports, which could lead to possible inaccuracies in the data. Since participants mostly
had a low level of education, recall bias of the participants regarding the data collected was likely to occur. Second, the
diagnosis of diabetes mellitus is ideally based on measuring blood glucose levels during and two hours after the oral
glucose tolerance test using a venous blood sample. Considering that this method is difficult to apply to the population
studied due to their busy daily activities, the measurement of blood glucose levels in this study used samples obtained
from capillary blood examined using the strip test and glucose meter method.

Third, since this study was carried out on a single population and small sample size with a cross-sectional design,
generalization of the study results to populations in other coastal areas should be done carefully. Fourth, the
consecutive sampling technique is a non-randomized method, meaning that the samples collected were possibly not
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evenly distributed. This uneven distribution could potentially impact the study findings. Fifth, the absence of adaptation
of the Mini-Cog instrument to potential cultural or educational differences in Maringkik Island and the lack of validation
and questionnaire reliability testing might affect the results of this study. Sixth, this study did not evaluate depression as
part of confounding variables. However, due to the lack of data on the frequency and risk factors for cognitive impairment
in coastal populations, the results of this study are valuable to be used as a basis for developing early detection strategies
and interventions for cognitive impairment and accompanying vascular risk factors in coastal populations.

Conclusion

The adult population of Maringkik Island has a high frequency of cognitive impairment, and hypertension is the risk factor
for this high frequency. Strategies developed for early identification and intervention of cognitive impairment and
accompanying risk factors in this population should be structured based on their sociodemographic characteristics. A
longitudinal study is suggested to be conducted to investigate the influence of hypertension on the progression of
cognitive function impairment in Maringkik Island. In addition, future studies should include the analysis of relevant
biomarkers to observe pathological changes and utilize more comprehensive neurocognitive evaluation tools to confirm
the diagnosis.
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