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Abstract

Background Dementia is a major public health burden, particularly among the older persons with significant impli-
cations for individuals, caregivers, and society. Identifying mild cognitive impairment early can facilitate timely inter-
vention and care.This cross-sectional study aims to investigate the association between Framingham risk score (FRS),
a widely used tool for cardiovascular disease (CVD) risk prediction, and cognitive impairment among older persons
with chronic illness in Malaysia.

Methods A total of 289 participants aged 60 years and above with chronic iliness were recruited from Klinik Primer
Hospital Tuanku Chanselor Muhriz via simple random sampling via computer generator. The Montreal Cognitive
Assessment Bahasa Malaysia version (MoCA-BM) was used to assess cognitive function and the FRS was calculated
on the basis of CVD risk factors.

Results The prevalence of cognitive impairment among the participants was found to be 19.7%. Multiple Logis-

tic Regression revealed that age (AOR 1.101, 95% Cl=1.041,1.163, p <0.001), systolic blood pressure (AOR 1.048,
95%Cl=1.024, 1.072, p<0.001) diabetes (AOR 2.655, 95% Cl=1.194, 5.906, p=0.017) increased the odds of having cog-
nitive impairment among older persons with chronic illness whereas secondary education (AOR 0.087, 95% CI=0.008,
0.963, p=0.047) and higher education ( AOR 0.037, 95% CI=0.002, 0.833, p=0.038) reduced the likelihood of having
cognitive impairment. Individuals with higher FRS were more likely to have cognitive impairment (AOR 1.099, 95%
Cl1=1.049, 1.172, p<0.001). The optimal cutoff point for the FRS to determine cognitive impairment is 30 for males
with a sensitivity and specificity of 84.4% and 51.2% while the optimal cut off point for females is 18.5 with a sensitiv-
ity and specificity of 76% and 63.1% respectively.

Conclusions These findings suggest that the FRS which was originally designed for CVD risk assessment may

also serve as a valuable predictive tool for cognitive impairment among older persons with chronic iliness. Integrat-
ing FRS into routine primary care assessments could enhance the early identification of individuals at risk and enable
appropriate cognitive screenings and interventions. Further research such as a longitudinal cohort study in a larger
and more diverse population is warranted to validate the association of CVD risks with the development of dementia.
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Background

Approximately 55 million people are estimated to have
dementia worldwide, with approximately 10 million
new cases diagnosed each year. Dementia is regarded as
an enormous public health burden that causes disabil-
ity and dependency among the older individuals around
the world. It has an enormous impact not only on those
with dementia but also on the caretakers and society as
a whole [1]. The number of dementia cases in Malaysia
is expected to increase from 142,172 in 2019 to 495,842
in year 2050 [2]. The prevalence of dementia among the
older persons in Malaysia is estimated to be approxi-
mately 8.5% [3]. Evidence from a systematic review has
shown that the global prevalence of cognitive impairment
is around 19.7% [4] while the prevalence of mild cogni-
tive impairment among the older individuals in Malaysia
is estimated to be around 16% [3] and 21.1% [5].

In Malaysia, the older population is defined as those
aged 60 years and above. This is based on the consen-
sus made during the World Assembly on Ageing 1982
in Vienna [6]. Cognitive health is a significant aspect of
older individuals as cognitive impairment can range from
mild to severe. Mild cognitive impairment is defined as
modest cognitive decline that does not interfere with the
capacity of someone to be independent of everyday activ-
ities whereas dementia is defined as significant cognitive
decline that interferes with the capacity of someone for
independence in everyday activities [7].

Mild cognitive impairment is considered a precur-
sor of dementia as in the cognitive impairment spec-
trum. A meta-analysis performed in 2009 of 41 robust
inception cohort studies revealed a link between mild
cognitive impairment and dementia where 39.2% of
the mild cognitive impairment cases progressed to
dementia [8]. An estimated 10—-15% of individuals liv-
ing with mild cognitive impairment develop dementia
each year [9]. Studies have shown that dementia and
the cardiovascular system share the same risk [10] and
Framingham risk score (FRS) which is a widely used
tool to estimate the 10-year risk of developing cardio-
vascular disease based on several risk factors including
age, sex, blood pressure, cholesterol levels, smoking
and diabetes can be used to predict cognitive decline
[11]. A cohort study involving the participants from the
Framingham Heart Study revealed that the incidence of
dementia has declined in high-income countries over 3
decades, which was attributed to improvements in indi-
vidual CVD risk prevention [12]. A population cohort
study that compared the associations between CAIDE
Cardiovascular Risk Factors, Aging, and Incidence of
Dementia (CAIDE), FRS, and the Finnish Diabetes Risk
Score (FINDRISC) revealed that the FRS in midlife
and the CAIDE risk score have the ability to predict
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dementia [13]. This is beneficial among the local pop-
ulation in Malaysia as FRS are widely used in primary
care on a daily basis and are validated for use in Malay-
sia [14].

Primary care acts as a gatekeeper, authorizing
patients’ access to tertiary care, which has been asso-
ciated with better quality of care and lower healthcare
use and expenditures [15]. Usually, primary care is the
first point of contact for people with memory problems
or other symptoms of dementia, but healthcare provid-
ers in general practice are reluctant to use cognitive
tests and refer them for assessment [16]. A dementia
diagnosis is often missed in primary care [17]. Several
factors have been identified such as primary care pro-
vider factors which include lower confidence levels in
recognizing neurocognitive disorders, limited time,
and inadequate knowledge regarding dementia diagno-
sis [18, 19] causing missed opportunities for screening
during primary care visits as well as patients and car-
egivers assuming dementia as a “part of aging” [19].
Another important barrier that has been highlighted
is that there is no standardized screening tool for the
detection of dementia in the primary care setting [20].
People who complain of memory problems undergo
screening tools such as the Mini-Mental State Exami-
nation (MMSE) and Montreal Cognitive Assessment
(MoCA). These tools are widely used to predict mild
cognitive impairment. The Montreal Cognitive Assess-
ment (MoCA) was translated into Bahasa Malaysia and
validated in Malaysia where its optimal cutoff score for
detecting cognitive impairment is 17/18 with a sensitiv-
ity of 68.2% and specificity of 61.2% [21]. The MoCA
has been proven to be a sensitive cognitive screening
tool with high sensitivity and specificity for detecting
mild cognitive impairment [22]. Another cross-sec-
tional study conducted at a primary care center at Uni-
versiti Kebangsaan Malaysia (UKM) reported that the
prevalence of detecting mild cognitive impairment is
higher than that of the MoCA-BM compared with the
MMSE [23].

Primary care physicians especially those in Malaysia,
use the FRS daily to determine CVD risk for each patient
with chronic disease. This study aims to investigate the
association between FRS and cognitive impairment. If
the study proves the correlation between the FRS and
cognitive impairment, this could mean that the FRS can
be used beyond CVD risk prediction with additional
benefits to predict cognitive impairment and dementia.
Patients who are deemed at risk of cognitive impairment
can be subjected to cognitive screening tools by their
primary care physicians with the use of the MoCA, over-
coming time constraints, cost, and effort for the primary
care team to deliver optimal and appropriate care.
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Methods

Study design

This cross-sectional study involved patients aged 60 years
and above with chronic illness attending Klinik Primer
Hospital Canselor Tuanku Muhriz (KPHCTM) for
chronic illness follow-up over four months between 1st
June 2022 and 30th September 2022. The minimum sam-
ple size required was 306 based on the basis of the single
proportion formula with an estimated prevalence rate of
mild cognitive impairment in older Malaysians of 21.1%
[4], a 5% confidence limit, and a 20% dropout rate. This
study used computer-generated simple random sam-
pling. The sample was randomly generated via an online
tool on an established database of 6798 older persons
aged 60 years and above attending the KPHCTM. The
selected patients were then reminded of their appoint-
ment one week before their scheduled clinic appointment
date. The researcher met the patients on the day of the
appointment to recruit them for the study. Details of the
study and purpose were explained to the patient on the
day, and informed consent was obtained before the study
began. Patients who were detected to have mild cognitive
impairment were then referred to a primary care doctor
assigned for the chronic illness follow-up on the same
day for further investigation and management. The data
was analyzed over two months between 1st October 2022
and 30th November 2022. This study is reported follow-
ing the STROBE guidelines [ref:https://www.strobe-state
ment.org/].

Inclusion and exclusion criteria

The inclusion criteria were patients aged 60 years and
above, having chronic CVD medical conditions such as
hypertension, diabetes mellitus, dyslipidemia or obesity,
and stroke patients who attended regular follow up in
the KPHCTM for their chronic condition, and literate
in Bahasa Malaysia. Those with preexisting neurological
diseases affecting cognition such as dementia and psychi-
atric illnesses including depression were excluded from
this study to minimize confounding factors and to reduce
heterogenicity as dementia and psychiatry illnesses often
lead to more severe cognitive deficits which could skew
the results.

Outcome measures

The primary outcome measure was the presence of cog-
nitive assessment, assessed using the Montreal Cogni-
tive Assessment Bahasa Malaysia version (MoCA-BM).
The MoCA is a simple-to-administer screening instru-
ment used to detect cognitive impairment and covers 6
domains — memory, executive functioning, attention,
language, visuospatial, and orientation. This MoCA-BM
version was validated in Malaysia in 2016 and the cutoff
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score used for the detection of cognitive impairment was
17/18 (one extra point for subjects with education levels
less than 12 years old) with a sensitivity and specificity of
68.2% and 61.3% respectively [20]. Researcher training
and certification were completed, and a license to use the
MoCA-BM was obtained for this study.

Self-administered questionnaires on sociodemographic
data were given to the subjects. The diagnosis of chronic
illness was verified via the respondents’ medical records
and laboratory test results were obtained from the clinic
order management system (OMS). The data collected
included the latest systolic blood pressure, total cho-
lesterol, HDL cholesterol level, presence of diabetes,
presence or absence of smoking, medication for hyper-
tension, and known vascular disease. The data obtained
were then used to calculate the Framingham point score
(FPS) and the FRS for the subjects was calculated via the
ERS 2008 version calculator by QxMD.

Statistical analysis

All the data were analyzed via using IBM SPSS Statistics
version 28.0 [24]. The variables in the study were the sub-
ject’s sociodemographics, clinical profile, and Framing-
ham risk score. The presence of cognitive impairment
was used as a study outcome indicator. The data are pre-
sented as frequencies (n), percentages (%), means with
standard deviations (SD), and median values with inter-
quartile range (IQR). Normality testing revealed that the
outcome variable, the presence of cognitive impairment
was not normally distributed. Hence, nonparametric
analysis was used to further analyze the data further. The
Mann—Whitney U test and Chi-Square test were used
to compare the presence of cognitive impairment across
independent variables and Spearman’s correlation coef-
ficient was used to assess the strength of the association
between the MoCA-BM score and FRS. Simple logistic
regression was carried out where the relationships of
each independent variable with the outcome were com-
pared individually. Variables with a p-value of<0.25 were
then used to develop a multiple logistic regression model
to identify the factors that could predict the dependent
variable after controlling for the other confounders. The
significant level was set at a p-value <0.05 (2-sided).

Results
Characteristics and sociodemographic information
A total of 289 patients agreed to participate in this study,
resulting in an overall response rate of 94.4%. 17 patients
declined to participate due to lack of interest. Figure 1
summarizes the study flow chart.

The participants’ mean age was 69.42 (SD 6.24) years.
The majority of the participants were male (55.7%),
Malay in ethnicity (53.6%), and had completed secondary
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Patients aged > 60 years with chronic illness attending Klinik Primer Hospital
Canselor Tuanku Muhriz (KPHCTM)
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Fig. 1 Study flowchart

education (53.6%). The results revealed that 64% of the
participants had diabetes mellitus, whereas 44.6% had
vascular disease. Most of the participants were nonsmok-
ers (91%). More than three-quarters (77.2%) of the par-
ticipants were categorized by a high FRS of more than
20%. The mean FPS was 19.15 (SD 3.37) for the male par-
ticipants and 16.55 (SD 3.89) for the female participants.
The median FRS score was 28.50 (IQR 11.55) and the
mean MoCA-BM score was 21.29 (SD 5.19). The preva-
lence of cognitive impairment among the participants
was 19.7%. Table 1 summarizes the participants’ detailed
characteristics.

Factors associated with cognitive function among older
persons with chronic illness

Table 2 presents the results of the bivariate analysis of
participants’ cognitive function across their sociode-
mographic factors, clinical profile, and FRS. In terms of
sociodemographic background, age (Z=4.784, p<0.001),

Referred to Doctor
during the same
visit(N=57)

ethnicity (X>=7.641, p=0.022), and education level
(X?=34.365, p<0.001) were significantly associated with
the presence of cognitive impairment. Systolic blood
pressure (Z=3.501, p<0.001), the presence of diabetes
(X?>=8.584, p=0.003), and the presence of vascular dis-
ease (X>=8.077, p=0.004) are clinical parameters that
are significantly associated with the presence of cogni-
tive impairment. There was also a statistically significant
association between the FRS (Z=3.786, p<0.001) and
cognitive impairment.

Factors associated with cognitive impairment among older
persons with chronic illness

Further analysis via a multiple logistic regression model
as presented in Table 3, revealed that age (AOR 1.101,
95% CI=1.041,1.163, p<0.001), systolic blood pres-
sure (AOR 1.048, 95% CI=1.024, 1.072, p<0.001) and
diabetes (AOR 2.655, 95% CI=1.194, 5.906, p=0.017)
increased the odds of having cognitive impairment
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Table 1 Demographics and clinical characteristics of the study
participants (N=289)

Variables Mean SD N (%)
Age (years) 69.42 6.24
Gender
Male 161 (55.7%)
Female 128 (44.3%)
Ethnicity
Malay 155 (53.6%)
Chinese 103 (35.7%)
Indian 31 (10.7%)
Education levels
No formal education 10 (3.5%)
Primary Education 69 (23.9%)
Secondary Education 155 (53.6%)
Higher Education 55 (19.0%)
Systolic blood pressure 135.66 15.11
Total cholesterol 4.29 1.03
HDL levels 1.24 0.31
Presence of diabetes
With Diabetes 185 (64%)
Without Diabetes 104 (36%)
Currently Smoking
Yes 26 (9%)
No 263 (91%)
On Anti Hypertensives
Yes 264 (91.3%)
No 25 (8.7%)
Known Vascular Disease
Yes 129 (44.6%)
No 160 (55.4%)
FPS
Male 19.15 3.37
Female 16.55 3.89
Framingham risk score 28.50 (11.55)
Median (IQR)
FRS Classification 17 (5.9%)
Low risk (< 10%)
Moderate risk (10-19%) 49 (16.9%)
High risk(>20%) 223 (77.2%)
MoCA-BM Score 21.29 5.19
Presence of cognitive impairment
Yes 57 (19.7%)
No 232 (80.3%)

among older persons with chronic illness who attained
secondary education ( AOR 0.087, 95% CI=0.008,
0.963, p=0.047) and higher education ( AOR 0.037,
95% CI=0.002, 0.833, p=0.038) reduced the likelihood
of having cognitive impairment. Table 4 shows that an
increase of 1 unit of FRS (AOR 1.099, 95% CI=1.049,
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1.172, p<0.001) increases the odds of having cognitive
impairment among older persons with chronic illness by
almost 10%.

Correlation of the FRS and MoCA-BM scores

There was a statistically significant negative correlation
between the MoCA-BM Score and FRS (Spearman’s rank
correlation r;=-0.358, p value<0.001) as demonstrated
in Fig. 2.

Cutoff for the FRS to determine cognitive impairment

The optimal cutoff for the FRS to determine cogni-
tive impairment (30 for males and 18.5 for females)
was obtained from the receiver operating characteris-
tic curve of the FRS by gender (AUC male: 0.679, 95%
CI=0.617,0.741), (AUC female: 0.321, 95% CI=0.259,
0.383) using the Youden index [25]. An FRS score of more
than 30% would determine a risk of cognitive impairment
from the MoCA-BM cognitive assessment in males with
a sensitivity and specificity of 84.4% and 51.2% and an
ERS score of more than 18.5% in females would deter-
mine a risk of cognitive impairment with a sensitivity and
specificity of 76% and 63.1% respectively.

Discussion

The prevalence of cognitive impairment among older
persons with chronicillness

The findings of this study which included 289 patients
with chronic illness indicated a prevalence rate of
approximately 19.7% for cognitive impairment. This find-
ing is consistent with other similar studies in Malaysia in
which determined cognitive decline was determined via
specific screening tools. In a prospective cohort study
performed in 2019 to determine the incidence rate of
mild cognitive impairment among older Asian adults,
the prevalence rate was found to be approximately 14.6%
[26]. The baseline findings from the LRGS TUA study —
a large community based cohort study focused on aging
and cognitive decline revealed that the prevalence rate of
cognitive impairment among the older individuals was
16% [27] whereas another cross-sectional study revealed
that the prevalence rate of cognitive impairment was
21.1% among urban, multiethnic dwelling older indi-
viduals aged 60 years and above [5]. This highlights the
importance of screening for cognitive impairment among
the older individuals due to the high prevalence of this
condition in the community.

The FRS as a tool to assess the CVD risk burden

among older individuals

The FRS is a tool that has been validated not only for
the Asian population but also for the Malaysian popula-
tion and can be used to predict the 10-year CVD risk for
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Table 2 Bivariate analysis of sociodemographic data, clinical profiles, and FRS on cognitive function in older chronic patients
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Variables Normal Cognition Cognitive X statistic Z statistic P value
n=232 (%) impairment
n=57 (%)
Age Mean (SD) 69.42 (6.24) 4.784 <0.001?
Gender
Male 129 (55.7) 32(56.1) 0.005 0.942°
Female 103 (44.3) 25(19.5)
Ethnicity

Malay 132 (56.9) 23 (404)

Chinese 80 (34.5) 23 (40.4)

Indian 20 (86) 11(19.3) 7.641 0.022°
Education level

No Formal Education 4(1.7) 6(10.5)

Primary Education 43 (18.5) 26 (45.6)

Secondary Education 133 (57.3) 22 (38.6)

Higher Education 52 (224) 3(5.3) 34365 <0.001°
Systolic Blood Pressure Mean (SD) 135.66 (15.11) 3.501 <0.001?
Total Cholesterol 4.2897 (1.03) 0325 0.745°
HDL Level 1.2394 (0.31) 0.056 0.956°
Presence of diabetes

With Diabetes 139 (59.9) 46 (80.7) 8.584 0.003°

Without Diabetes 93 (49.1) 11(19.3)

Currently Smoking
Yes 21(9.1) 5(8.8) 0.004 0.947°
No 211(90.9) 52(91.2)

On Anti Hypertensives
Yes 211(90.9) 53(93) 0.240 0.624°
No 21(9.1) 4(7)

Known Vascular Disease

Yes 94 (40.5) 35(61.4) 8077 0.004°

No 138 (59.5) 22 (38.6)

Framingham Risk Score 28.50(11.55) 3.786 <0.001?

Median (IQR)

2 Mann Whitney test ®Chi square test of independence level of significance p value= <0.05

men and women [14, 28]. In our study, more than 77.2%
of the participants had a high FRS. This is similar to the
prevalence reported by the Malaysia National Health and
Morbidity Survey (NHMS) 2015. A population-based
cross-sectional study using the data from 3,375 par-
ticipants aged 60 years and above from the NHMS 2015
revealed a high FRS prevalence of 72.1% [29]. This result
highlights the CVD risk burden among older persons
with chronic illness, which can be attributed to individual
risk factors such as age, and the high prevalence of diabe-
tes in the Malaysian community [30]. This further rein-
forces the importance of assessing CVD risk factors that
are modifiable among older persons and managing them
as early as possible. More studies are ongoing including a
national registry for extended CVD risk evaluation in the

community through the MyHEBAT study, coined as the
Malaysian health and wellbeing assessment nationwide
health study [31]. This study is currently being developed
to assess the prevalence of CVD and its associated risk
factors across Malaysia [31].

Factors associated with cognitive impairment among older
persons with chronic illness

This study revealed the significant associated factors
associated with cognitive impairment among older
persons with chronic illness using individual CVD risk
factors. Age, as an individual CVD risk factor increases
the odds of having cognitive impairment by more than
10% with increasing age. A recent observational study
from the Longitudinal Aging Study Amsterdam (LASA)
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Table 3 Logistic regression for factors associated with cognitive impairment among older persons with chronic illness
Variables Crude OR P value Adjusted OR P value
(95% CI) (95% CI)
Age (Years) 1.120 (1.068-1.175) <0.001 1.101 (1.041-1.163) <0.001
Ethnicity
Malay 1.00(ref) 1.00 (ref)
Chinese 1.650 (0.869-3.133) 0.126 1.235(0.611-2.497) 0.557
Indian 3.157 (1.337-7.450) 0.009 2.480 (0.967-6.359) 0.059
Education level
No Formal Education 1.00 (ref) 1.00 (ref)
Primary Education 0.375(0.072-1.952) 0.244 0.265 (0.029-2.378) 0.235
Secondary Education 0.115(0.022-0.614) 0.011 0.087 (0.008-0.963) 0.047
Higher Education 0.031 (0.003-0.380) 0.007 0.037 (0.002-0.833) 0.038
Systolic Blood Pressure 1.040 (1.019-1.062) <0.001 1.048 (1.024-1.072) <0.001
Diabetes
With Diabetes 2.798 (1.378-5.681) 0.004 2.655 (1.194-5.906) 0.017
Without Diabetes 1.00 (ref) 1.00 (ref)
Presence of Vascular Disease
Yes 2.336 (1.289-4.231) 0.005 1.931 (0.969-3.849) 0.061
No 1.00 (ref)

Table 4 Logistic regression for the FRS with cognitive function
among older persons with chronic illness

Presence of

Cognitive

Impairment
Variables Crude OR (95% Cl) Pvalue Adjusted OR P value
(N=289)
Framingham 1.089 (1.035- <0.001 1.099(1.049- <0.001
Risk Score 1.146) 1.172)

revealed that the associated risk factors for cognitive
decline are age dependent [32]. In another study, the
prevalence of cognitive decline and dementia increased
exponentially where the clinical diagnosis of Alzhei-
mer’s dementia increased from 5% of the population
at age 65 to more than 40% among those above age 85
[33].

In the present study, more years of education (i.e. more
than 6 years of formal education) had a protective effect
on cognitive impairment. This study revealed that hav-
ing secondary education or higher education reduces
the odds of developing cognitive impairment by 95.3% or
96.2% respectively. A cross-sectional study performed in
2020 reported similar findings, where nonmodifiable risk
factors such as age increased the risk of cognitive impair-
ment and a longer duration of education (OR: 0.765, 95%
CI 0.719-0.813) was associated with a decreased risk of
cognitive decline [34]. Our study reiterates the impor-
tance of screening for cognitive decline among older

persons and especially those with fewer years of educa-
tion (less than 6 years of formal education).

Our study also demonstrated the associations between
chronic illnesses such as hypertension and diabetes with
cognitive decline. The findings from this study show that
higher systolic blood pressure increases the risk of mild
cognitive impairment, with an odds ratio of 1.048, 95%
CI 1.024-1.072. Diabetic patients are more than two
times more likely to have cognitive impairment com-
pared to non diabetic patients. These findings echo those
of other studies. A study in 2017 revealed that midlife
vascular risk factors such as elevated blood pressure,
midlife smoking, known vascular disease, and diabetes
are associated with an increased risk of cognitive impair-
ment and dementia [35]. The Whitehall II cohort study
revealed that a systolic blood pressure more or equal
to 130 mmHg at age 50 and above is associated with an
increased risk of dementia independent of CVD [36].
These findings highlight the importance of screening
for cognitive impairment among older individuals with
chronic illness especially those with diabetes and hyper-
tension as treating to target might have benefits in terms
of decelerating cognitive decline.

The association between cardiovascular disease (CVD)
risk and cognitive impairment has been well documented
but studies often find that the effect size of this relation-
ship is modest. For instance, research has shown that ele-
vated blood pressure is associated with poorer cognitive
outcomes but the strength of these associations is rela-
tively small compared to other factors like age or genetics
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Correlation between FRS and MoCA

RZ Linear = 0.093
3000 @ © o0 000 g g ooo0goooQg oo
e o o <) e o
25.00 y=33.54-0.46"x
() o o
-
W 2000
o (-] ] 1=} o] ] Q@ © @ o ©
E
= o ® o © o @ 0 0 g ©
S 15:00
£ . o g © o
g o ) e o e o o
= 10.00 o o o e o © o
o e o e o o o
e e e o
e o o o
o o
5.00 e
.00
5 10 15 20 25 30

Moca

Fig. 2 Correlation graph between the FRS and MoCA

[37]. This modest effect size indicates that while CVD
risk factors may raise the likelihood of cognitive impair-
ment, they do not strongly predict individual outcomes.

FRS as a predictor of cognitive impairment

Our study identified the association between the FRS and
cognitive impairment. The findings of the present study
show that those with mild cognitive impairment have a
higher FRS whereas those with high 10-year CVD risk
have a higher rate of mild cognitive impairment. This is
comparable with studies performed overseas. A longi-
tudinal study performed in Chicago involving 1588 par-
ticipants followed up for 21 years in the Rush Memory
and Aging project concluded that higher FRS predicts a
decline in episodic memory, working memory, and per-
ceptual speed [38]. The FRS has the potential to identify
patients at increased risk of conversion from mild cog-
nitive impairment to Alzheimer’s disease [39]. A study
conducted among a Mexican American cohort revealed
similar findings that groups with higher FRS presented
greater differences in cognitive function [40].

Our study also revealed that the optimal cutoff for the
FRS to predict cognitive impairment among older indi-
viduals with chronic illness is 30 for males and 18.5 for
females. Primary care practitioners can use this cutoff
point as an indicator for cognitive impairment screen-
ing which can be used to prioritize patient screening in

a busy primary care facility. A local study on dementia
detection practices among primary care practitioners
cited time constraints and inadequate knowledge regard-
ing dementia diagnosis and cognitive evaluation tools
among the reasons that cognitive evaluations were not
performed [19]. We postulate that using the more famil-
iar FRS for accessing CVD risk provides an opportunity
to simultaneously screen for cognitive impairment while
addressing the chronic illnesses of older patients in the
busy primary care clinic. This can save time for primary
care practitioners taking care of older patients with
chronic illnesses.

Strengths and limitations

To the best of our knowledge, our study is the first local
study performed in Malaysia that can demonstrate the
association between FRS and cognitive impairment in
a primary care setting. The study sample was limited to
patients from one university-based primary care clinic,
the findings may not be generalizable to the whole coun-
try and the cross-sectional study approach limits the
causal effect relationship of the study findings. Access to
clinical and demographic data is limited and the study
relies on patient interviews and available case notes, sup-
plemented by EMR where it existed. This limits the abil-
ity to compare demographic data/ clinical characteristics
between the study sample and the clinic population. The
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use of the MoCA-BM as the study instrument, and lan-
guage limitations may have contributed to the differences
in cognitive performance among participants of different
ethnicities.

Conclusions

There was a high prevalence of cognitive impairment
among older persons with chronic illness particularly
those with lower education levels, high blood pressure,
diabetes, and high FRS. People with high FRS tend to
have a higher rate of cognitive impairment as evidenced
in our study. The FRS a familiar tool for assessing 10-year
CVD risk, has the potential to be used as a tool to screen
for cognitive impairment in older individuals with
chronic conditions given its correlations with the MoCA
cognitive assessment, feasibility of use, and availability
in primary care settings. Our study advocates the use of
the FRS in general practice for the early identification of
cognitive impairment and the management of modifi-
able risk factors as it can save primary care practitioners
much time and ‘kill two birds with one stone’ by screen-
ing for cognitive impairment in older patients as well as
routinely managing their chronic illness. We suggest that
future studies should involve the general population to
validate the findings in a larger, wider population and not
limited to the older individuals with chronic diseases.
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