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ABSTRACT

Objectives: Cardiovascular risk factors (e.g., diabetes and hypertension) are comorbidities associated with cognitive impairment. The present study was
planned to study the relationship between cardiovascular risk factors and cognitive impairment using General Practitioner assessment of Cognition

(GPCOG) scale, which is easy to use scale in the primary care.

Materials and Methods: A total of 350 older adults (mean age=66.71 + 6.53 years; M:F = 220:130) among 3000 who reported to the primary care center in
West India were screened. Cardiovascular risk factors were assessed based on written medical records. GPCOG was used for cognitive screening of those

over the age of 60 with subjective memory complaints.

Results: Frequency of cardiovascular (CV) risk factors in those with cognitive impairment was 46.2% (n = 162/350) and 29% (101/350) in those without
cognitive impairment. A Chi-square test of proportion showed values to be statistically significantly different (Chi-square value = 22.04; P =< 0.001; 95%
confidence interval [CI] = 10.0463-24.1076%). Odds ratio was found to be 1.6 (95% CI =2-2.1; P =< 0.05).

Conclusion: A higher CV risk factors were observed among those with cognitive impairment compared to those cognitively normal older adults in the

primary care.
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INTRODUCTION

Frequency of cardiovascular (CV) risk factors!" in older
adults in those with cognitive impairment has been reported.
Most of the data, however, come either from Western
countries in this regard.”” There is evidence that CV risk
factors may be linked pathophysiologically to the cognitive
impairment®”! but causal relationship between the two
is unclear. General Practitioner assessment of Cognition
(GPCOQG) is an easy-to-use screening tool for cognitive
impairment in community, designed for use by general
practitioners, primary care physicians, and family doctors
alike. Epidemiological studies have reported that various
cardiovascular risk factors such as diabetes and hypertension
may be associated with Alzheimer’s disease and mild
cognitive impairment.'’ Furthermore, cohort studies have
investigated relationship among those with embolic stroke
or chronic hypoperfusion with increased risk of cognitive
impairment and dementia.

Cardiovascular comorbidities and functional cognitive
impairments are associated. The present study was done
to study the frequency of cognitive impairment and
cardiovascular risk factors (e.g., diabetes and hypertension
or both) among older adults coming to primary care.
Furthermore, it was, further, aimed to assess relationship
between the two (if any) which could be demonstrated using
a screening tool that is feasible in primary care (e.g., General
Practitioners assessment of Cognition - GPCOG).

MATERIALS AND METHODS
Study setting

A cross-sectional survey was conducted among 350 older
adults coming to the primary care in West India during the
study period (January-July 2021). Those reporting to primary
care center for seeking treatment of non-communicable
diseases such as diabetes and hypertension or both and had
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subjective memory complaints who were asked to undergo
GPCOG scale screening.

Subject enrolment

Older adults coming to primary health-care center for
various health reasons were enumerated but those with
subjective memory complaints were enrolled in the study.
Those with such complaints were sent for detailed evaluation.

GPCOG

GPCOG is a simple and easy-to-use screening tool for
cognitive impairment. It has been designed for use by general
practitioners, primary care physicians, and family doctors
like.

Ethics

A written and informed consent was taken from all the study
participants and study was approved by the Institutional
Ethics Committee, ICMR-NIIRNCD, Jodhpur (Rajasthan).

RESULTS

A total of 3000 older adults reported during the study
period of January-July 2021; and a total of 350 older
adults with subjective memory complaints were asked to
undergo GPCOG screening. Demographic, diabetes, and
hypertension status data are presented in [Tables 1 and 2].

A higher CV risk factors were observed among those
with cognitive impairment compared to those cognitively
normal older adults in the primary care in the present study
[Tables 1 and 2].

Cardiovascular risk factors frequency in those with cognitive
impairment was 46.2% (n = 162/350) and 29% (101/350)
in those without cognitive impairment. A Chi-square test
showed values to be statistically significantly different
(difference = 17.2%; Chi-square value = 22.04; P =< 0.001;

Table 1: Demographic and details of those with diabetes and
hypertension in the present study (n=162).

Mean age M:F Diabetes Hypertension Diabetes with
hypertension
67.73£6.8 85:77 48 53 37

Table 2: Demographic and frequency of diabetes, hypertension,
or both with normal GPCOG scores in the present study (1=188).

Meanage M:F Diabetes Hypertension Diabetes with

hypertension

65.83£6.2 135:53 30 30 22
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95% confidence interval [CI] = 10.0463-24.1076%). Odds
ratio was found to be 1.6 (95% CI = 1.2-2.1; P = < 0.05).
Mean duration of diabetes was 9.33 + 8.45 and hypertension
was 9.44 * 8.33 years, respectively.

Not only the value of diabetes and hypertension in both
groups (with or without combinative impairment) was
statistically different; number of those with diabetes and
hypertension together was also different ([e.g., 22/188 in
those with normal GPCOG scores vs. 37/162 with abnormal
GPCOG scores]; P = 0.0021; Chi-square value = 9.4; 95%
CI =5.44-24.32%).

Comparison of age using mean comparison showed no
significant difference between two groups (i.e., those with
or without cardiovascular risk factors). However, number of
women in the group with risk factors was significantly higher
(77 vs. 53; Chi-square value=27.7; P < 0.0001; CI 14-33.19%).

GPCOG scores of those with diabetes and cognitive
impairment were 2.68 * 1.1, while those with normal
cognition and without diabetes were 6.59 + 1.2 (P = < 0.001),
suggesting that the presence of diabetes (Mean + SD=205.11
+ 77.65 mg/dl) in age-matched subjects made a difference in
cognition scores. Furthermore, this was further confirmed
using t-test GPCOG score comparison of those without
diabetes but was cognitively abnormal (4.84 + 2.4 vs. 2.27 +
1.1; P =< 0.0001).

Furthermore, GPCOG scores of those with diabetes and
hypertension but with cognitive impairment had no
statistically significant difference among themselves (2.68 +
1.1vs.2.73 £ 1.1; P=0.89), suggesting that both hypertension
and diabetes have almost equal potential to cause silent or
florid brain damage, leading to cognitive decline.

DISCUSSION

Relationship between impairment of cognition and
cardiovascular factors is a complex one and is a topic of
ongoing research.” The present study enrolled a total of
350 older adults with subjective memory complaints coming
to the primary care for screening of non-communicable
diseases. Patients were assessed with regard to their cognition
using GPCOG and vascular risk factors (e.g., diabetes/
hypertension or both) were noted using written records.
Study reports a high frequency of diabetes and hypertension
or both in patients with cognitive impairment (GPCOG
scores <5) in the primary care.

The relationship between the cognitive impairment and
presence of cardiovascular risk factors is complex and
multifactorial. However, it is not clear if they have some role
in causing cognitive impairment or not. It looks plausible
to assume that due to cognitive impairment, there can be
disturbances in adopting healthy lifestyle and/or following
proper diet or there may be as yet to be understood factors
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playing their roles.**! Hence, it looks likely that they might
have potential to aggravate the cognitive impairment in
general. Furthermore, it seems possible that they may act
as catalyst to accelerate course of cognitive impairment.
Studies in this regard have mainly been done in tertiary care
hospitals; the present study reflects situation in primary care
and increases the external validity of the hypothesis. The
presence of cardiovascular risk factors during middle age
has been associated with higher risk of cognitive impairment
in later life; it has been said that addressing vascular risk
factors even in older adults could lower the risk of cognitive
impairment.

Reasons behind co-occurrence of association between
cognitive impairment"*'? and non-communicable diseases
of cardiovascular type, for example, diabetes, hypertension,
or both could be many. First, poor dietary and lifestyle pattern
could be associated with cognitive impairment. Second,
there could be poor medication adherence associated with
cognitive impairment that could have potentially contributed
to cognitive decline. Third, there seems to be a reason to
believe that like Alzheimer’s disease is called as “Type-1II”
diabetes by many; so looks likely that cognitive decline could
potentially trigger insulin resistance helping to trigger or
accentuate the cardiovascular risk factors. Diabetes could
result in neuronal oxidative stress, interferes in neuronal
pathways, leading to cognitive impairment. Alteration in
brain structure and resulting effect on cognition is one of
the main reasons of putative association between cognitive
impairment and cardiovascular risk factors. Cerebrovascular
damage due to vascular risk factors could trigger dementia of
vascular type, and it is becoming apparent that vascular risk
factors also increase the risk of neurodegenerative diseases,
for example, Alzheimer’s disease.

Several studies have shown that the management of vascular
risk factors could possibly contribute to reducing the risk
of developing dementia, thus making cardiovascular risk
factors as the important targets for dementia prevention.
Multiple vascular risk factors are related to the development
of Alzheimer’s disease in older adults;® hence, combined
intervention is likely to be beneficial.

Preserved cognition in adult aging brain is affected by
neurovascular health of the brain which is known but
significant gaps in our understanding of the links between
vascular health inside brain and cerebral aging exist.*! It
has been observed that cognitive dysfunction in old age
is related to cardiovascular disease. Research at present is
ongoing and may be with passage of time we shall know
whether Alzheimer’s disease will continue to be considered,
a neurodegenerative disease or vascular risk factor
management may result in primary prevention or not.

Cognitive impairment seen in patients reporting to the
primary care can be picked up using a simple tool such as

GPCOG." In addition, it is important to know that since
GPCOG is a less sensitive instrument for screening of
cognitive impairment, but it can be used as an alternative
to Mini-Mental State Examination (MMSE). MMSE needs
specially trained workforce as opposed to GPCOG which
can be used by any health care worker. Moreover, in a busy
primary care setting that aspires to offer cognition screening
to patients, GPCOG fits the bill as it is less time consuming.

The prevalence of the cardiovascular risk factors is inevitable
part of aging and may be overlooked as “normal aging
processes” The present study highlights the high frequency
of common cardiovascular risk factors in community-
dwelling older adults with cognitive impairment screened
at community level. If these factors are not controlled, they
can get converted into clinical dementia later on. This is
because both cognitive impairment and cardiovascular
diseases share same risk factors profile. At community
level, therefore, addressing modifiable cardiovascular risk
factors are important.'*'*! Evidence suggests using statins
could be protective in reducing the risk."” Considering
this, it has been suggested that timely and accurate
diagnosis of dementia is important!'®? and community
engagement has been found to be protective.'”? This is
because being non-diabetics have been shown to prevent
progress of dementia.'”!®! Due to potential for preventing
dementia by modifying risk factors, it has been proposed
that modification should be done at the earliest
stage." Modifiable risk factors that prevent dementia or
slow its progression are a public health priority. Vascular
risk factor such as diabetes and hypertension has been
found to be important determinant of dementia in Indian
patients.??!l Berlin manifesto raised this important issue
by suggesting factors that could be addressed for dementia
control.?? Tt is increasingly getting clear that mixed
pathology of neurodegeneration and vascular factors need
to be addressed.™ This will break partnership between the
two and can help prevent the vascular pathology which is
potentially contributing to neurodegeneration as well.**!

Main strength of the study is that it is the first sufficiently
large study to our mind where the subjects with cognitive
impairment have been assessed regarding the presence of
cardiovascular risk factors (e.g., diabetes, hypertension, or
both) and frequency of the same has been compared in those
with or without cognitive impairment in the primary care in
India.

Although the study compares CV risk factors in those with
or without cognitive impairment; it opens an important
and larger question related to pathophysiology of cognitive
impairment,®?! that is, whether the cardiovascular risk
factors are causative or coincidental. The study while
pointing toward the possible contribution of cardiovascular
risk factors toward strengthens the notion of controlling the
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risk factors for potential slowing down cognitive impairment.
This is important as one of the main challenges in preventing
cognitive decline is poor compliancet to medicines
that have potential to prevent dementia, for example,
antihypertensives and antidiabetics.

CONCLUSION

Cardiovascular risk factors (e.g. diabetes, hypertension or
both) are common co-morbidities associated with cognitive
impairment. Relationship has been demonstrated in both
tertiary and primary care. It is not clear as to whether the
relationship is causal or co-incidental. Knowing that primary
dementias are irreversible; important question is whether
tackling these risk factors can slowdown already established
dementia or prevent dementia from developing or not.
Tackling cardiovascular risks can surely provide collateral
benefits e.g. prevent heart, brain attacks etc.
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