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Abstract

Introduction: The age of the population in Saudi Arabia is shifting toward elderly, which can
lead to an increased risk of mild cognitive impairment (MCI) and dementia. Objective: The
aim of this study is to determine the prevalence of cognitive impairment (MCI and dementia)
among elderly patients in a community-based setting in Riyadh, Saudi Arabia. Methods: In
this cross-sectional study, we included patients aged 60 years and above who were seen in
the Family Medicine Clinics affiliated with King Faisal Specialist Hospital and Research Centre.
Patients with delirium, active depression, and patients with a history of severe head trauma
in the past 3 months were excluded. Patients were interviewed during their regular visit by a
trained physician to collect demographic data and to administer the validated Arabic version
of the Montreal Cognitive Assessment (MoCA) test. Results: One hundred seventy-one Sau-
di patients were recruited based on a calculated sample size for the aim of this study. The
mean age of included sample was 67 + 6 years. The prevalence of cognitive impairment was
45%. The prevalence of MCI was 38.6% and the prevalence of dementia was 6.4%. Age, low
level of education, hypertension, and cardiovascular disease were risk factors for cognitive
impairment. Conclusion: Prevalence of MCI and dementia in Saudi Arabia using MoCA were
in the upper range compared to developed and developing countries. The high rate of risk
factors for cognitive impairment in Saudi Arabia is contributing to this finding.
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Introduction

The age of the Saudi population is shifting toward elderly. In 2016, the number of people
over 60 years of age was 1.3 million (6.5 percent) and by 2050, this age group will exceed 10
million, representing 25% of the total population [1, 2]. In addition, the life expectancy in the
country is expected to move from 74 to 82 years [1]. With this rise in longevity, the risk of
developing cognitive impairment is expected to increase [3]. Moreover, the prevalence of
dementia worldwide is expected to triple over the next two decades [4].

Mild cognitive impairment (MCI) is a transitional stage prior to dementia, with preserved
daily life activities [5]. The annual conversion rate to dementia reaches up to 20% [6]. Early
diagnosis of dementia can help in slowing the progress of the disease, which can result in
significant benefits for both the patient and the caregiver [7].

The studies evaluating prevalence of dementia and MCI in Arab countries and the Gulf
region is scarce. There are no published studies about the prevalence of MCI and dementia
in Saudi Arabia. Our aim in this study is to evaluate the prevalence of MCI and dementia using
a validated Arabic version of the Montreal Cognitive Assessment (MoCA) test [8, 9]. In
addition, we aim to identify important risk factors for MCI and dementia among the Saudi
population.

Materials and Methods

In this cross-sectional study, patients were recruited from the Family Medicine Clinics
affiliated with King Faisal Specialist Hospital and Research Centre (KFSHRC) during the
patients’ regular visit. We included male and female individuals aged 60 years and above.
Patients with delirium, active depression, and patients with a history of severe head
trauma in the past 3 months were excluded. Verbal consent was obtained from all partici-
pants and the study was approved by the Institution Review Board and Ethics Committee
at KFSHRC.

The MoCA instrument is one of the validated instruments for the screening and diagnosis
of MCI and dementia. In addition, the Arabic version of MoCA that we used was validated [9].
MoCA score ranges between 0 and 30. One point is added if years of education are less than
12 years. Scores below 26 and 17 indicate MCI and dementia, respectively [7, 10, 11].
Permission for using MoCA has been granted by the author group. The MoCA questionnaire
was completed by a trained physician for each included patient.

Our sample size was calculated based on an estimated prevalence of MCI of 20% [12],
with type I error rate of 5% and 95% confidence with 6% error margin. The required sample
size was 171 patients.

The investigators explained the study for each participant and obtained their verbal
consent. If the patient agreed to participate in the study, one of the investigators (M.A.) inter-
viewed the patient and filled out a questionnaire about their demographic data and medical
history, and then administered the validated Arabic version of the MoCA test.

Statistical Analysis

All statistical analysis of data was done by using the software package SPSS, version 20.
Descriptive statistics for the continuous variables were reported as means and standard devi-
ations, and categorical variables were summarized as frequencies and percentages.
Continuous variables were compared using the Student ¢t test, while categorical variables
were compared using the x? test. Regression was used to evaluate potential risk factors for
cognitive impairment. The level of statistical significance was set at p < 0.05.
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Table 1. Study population

demographics and Demographics Number Percentage
characteristics (n = 171) Gender

Male 97 56.7

Female 74 43.3
Marital status

Single 1 0.6

Married 129 75.4

Widowed 30 17.5

Divorced 11 6.4
Education

Illiterate 40 23.4

Educated 131 76.6
Education years

1-6 years 34 19.9

>7 years 97 56.7
Occupation

Employed 9 53

Self-employed 16 9.4

Retired 75 439

Unemployed 70 40.9
Location of living

Urban 161 94.2

Rural 10 5.8
Living status

Alone 3 1.8

With family 167 97.7
Memory complaints

Yes 64 37.4

No 107 62.6
Personal assistance

Yes 11 6.4

No 159 93.0
Family history of dementia

Yes 20 11.7

No 151 88.3

Results

The study included 171 subjects, 57% of them were males and 43% were females. We
found that 23% of subjects were illiterate. Almost a third of the subjects had memory problem
complaints, 12% had a positive family history of dementia, and about 7% of the subjects had
personal assistance (Table 1).

The prevalence of several risk factors for dementia (Table 2) was high among the included
sample. Hypertension prevalence was 75%, diabetes was 60%. Using regression analysis
(Table 3), we found age, low level of education, hypertension, and cardiovascular disease to
be important risk factors for cognitive impairment.

Using MoCA standard cutoff point less than 26 for MCI and 17 for dementia showed that
46 and 26% of included subjects had MCI and dementia, respectively. Overall, the prevalence
of cognitive impairment was 72.5% based on the standard MoCA cutoff point. The original
validation of the MoCA score was conducted in a highly educated population. To adjust for
the level of education, a validated education-adjusted cutoff score was applied in our study
[13].
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Table 2. Prevalence of risk
factors among participants
(n=171)

Table 3. Regression analysis of

important risk factors of
dementia (n=171)
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Risk factors Number Percentage
Chronic diseases

Yes 167 97.7

No 4 2.3
Hypertension

Yes 127 74.3

No 44 25.7
Diabetes

Yes 103 60.2

No 68 39.8
Dyslipidemia

Yes 103 60.2

No 68 39.8
COPD

Yes 3 1.8

No 168 98.2
Coronary artery diseases

Yes 23 13.5

No 148 86.5
Hypothyroidism

Yes 31 18.1

No 140 81.9
Obesity

Yes 59 34.5

No 112 65.5
Smoking

Yes 14 8.2

No 157 91.8

p value OR

Demographics

Age 0.005 1.077

Marital status 0.624 1.101

Education years 0.025 0.949

Location of living 0.334 1.901

Personal assistance 0.014 13.731

Family history of dementia 0.998 0.999
Risk factors

Chronic diseases 0.431 2.505

Hypertension 0.018 2.422

Diabetes 0.611 1.174

Dyslipidemia 0.289 0.717

COPD 0.462 2.480

Coronary artery diseases 0.041 2.601

Stroke 0.039 9.300

Hypothyroidism 0.702 0.858

Depression 0.473 0.595

Obesity 0.432 1.289

CKD 0.059 7.859

Smoking 0.865 0.908

101



Dement Geriatr Cogn Disord Extra 2018;8:98-103

Ddeementla DOI: 10.1159/000487231 © 2018 The Author(s). Published by S. Karger AG, Basel
atr /
gggnit?Jlezl Dr=(s:orders www.karger.com/dee

Alkhunizan et al.: Prevalence of MCI and Dementia in Saudi Arabia

The adjusted cutoff points for MCI were less than 14 for illiterate individuals, less than
20 for individuals with 1-6 years of education, and less than 25 for individuals with 7 or more
years of education. The adjusted cutoff scores for dementia were less than 9 for illiterate indi-
viduals, less than 13 for individuals with 1-6 years of education, and less than 16 for indi-
viduals with 7 or more years of education. Based on the level of education-adjusted score, the
prevalence of MCI and dementia was 38.6 and 6.4%, respectively, and the overall prevalence
of cognitive impairment was 45%.

Discussion

The prevalence of dementia and MCI differs worldwide because of multiple factors
including the variation of educational levels, and the prevalence of other important risk
factors of dementia [14, 15]. The estimated global prevalence of dementia in elderly above
the age of 60 is 5-7% [16]. On the other hand, the prevalence of MCI ranges between 10 and
20% [17]. Regionally, the prevalence of cognitive impairment for both dementia and MCI
among Arabic speaking populations are substantially varied and ranges between 4.4 and 32%
[18-20]. This is the first study evaluating the prevalence of cognitive impairment in a
community-based setting in Saudi Arabia and the region using MoCA.

Age, low level of education, smoking, obesity, diabetes mellitus, hypertension, and high
cholesterol are all considered risk factors for dementia [21]. Data from Saudi Arabia shows
high prevalence of these risk factors [12]. Among the general adult population, the prevalence
of hypertension and hypercholesterolemia is estimated to be 26 and 50%, respectively [22,
23]. In addition, obesity is a major health issue in Saudi Arabia with very high prevalence
reaching up to 35% [24]. Furthermore, diabetes mellitus prevalence is 23% [25]. The preva-
lence of hypertension and diabetes in our study is consistent with the morbidity profile
among the elderly population in Saudi Arabia as reported in other studies [26]. In the Arabic
validation study, the prevalence of cognitive impairment was 34 and 44% for male and female
subjects, respectively [9].

[t has been consistently suggested that one cutoff point is not ideal, especially for educa-
tionally diverse population. Even more, level of education is considered one of the strongest
factors affecting MoCA score [13]. In our study, the level of illiteracy is significantly higher
than in the original study validating MoCA and the Arabic MoCA validation study. The illit-
eracy rate among the included sample is matching the illiteracy rate among the general elderly
population in Saudi Arabia [2].

The mean age in our study is lower than the mean age of other studies evaluating the prev-
alence of cognitive impairmentin other countries. The worldwide prevalence of dementia among
the general population for the same age group as in our study is 4%, while itis 6.4% in our study.

Finally, MCI and dementia prevalence in our study were higher than the worldwide
figures. This high prevalence of cognitive impairment despite the included relatively young
elderly population is related to the high level of illiteracy and the high prevalence of risk
factors of dementia. There is a need to control risk factors of cognitive impairment in Saudi
Arabia such as diabetes, hypercholesterolemia, and hypertension; otherwise the prevalence
of dementia could increase significantly in the country as the aging population increases.
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