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ARTICLE INFO ABSTRACT

Keywords: Objective: Mild Cognitive Impairment (MCI) is an intermediate state between normal cognition and dementia.

Aging Identification of MCI and associated risk factors is important for early intervention. This study investigated the

Cognitive dysfunction prevalence of MCI among Lebanese older adults and associated risk factors in primary care.

E?:;gl ];eealth care Methods: For this cross-sectional study, 337 adults aged 60 years and older met inclusion criteria and were

Risk factors recruited at a primary care clinic associated with a tertiary medical center in Beirut, Lebanon. The validated
Arabic version of the Montreal Cognitive Assessment, the 5-item Geriatric Depression Scale, and the Lawton
Instrumental Activities of Daily Living Scale were administered. Data about sociodemographic, behavioral, and
clinical characteristics was obtained.
Results: There was no difference in the mean age between those with normal cognition and those with MCI (mean
age 70.38 + 7.4 and 72.12 + 7.6 years, respectively). The prevalence of MCI was 14.8% (50 out of 337), 42%
were males and 58% were women. Participants having more than 12 years of education (OR = 0.297; CI =
0.112-0.788; P = 0.015) were less likely to have MCI. Participants with history of smoking (OR = 2.599; CI =
1.266-5.339; P = 0.012) or at risk of depression (OR = 2.847; CI = 1.392-5.819; P = 0.004) were more likely to
have MCIL
Conclusion: Identification of patients with history of smoking and at risk of depression may serve as an oppor-
tunity to offer intensive counseling and targeted treatment to delay the onset or progression of MCI to Alz-

heimer’s disease.

1. Introduction

The world is experiencing a demographic shift where the population
is aging (United Nations, 2017). As each country in the world is
encountering an increase in the share of older persons, age-related dis-
eases such as dementia pose a primary concern (Who, 2012). The
number of individuals with dementia is estimated to triple by 2050 with
the second fastest rate of increase being in the Middle East and North
Africa region (Alzheimers Association, 2012). In Lebanon, adults over
the age of 65 are expected to constitute 31.2% of the population by the
year 2050 (United Nations, 2017). Individuals over the age of 60 have an
increased risk of developing dementia in particularly for those who have
Mild Cognitive Impairment (MCI) (Frank and Petersen, 2008).

MClI is a transitional state that occurs between the preclinical stages

of dementia, which are described as stage 1 as a fully asymptomatic
disease stage and stage 2, that is defined as subjective cognitive decline
with the absence of objective cognitive impairment and stages of Alz-
heimer’s dementia (Gauthier et al., 2006; Jessen et al., 2020). It is
associated with impaired learning and memory, an increased rate of
cognitive decline, and progression to Alzheimer’s disease (AD), which is
the most common form of dementia (Alzheimers Association, 2012).
Memory clinic-based studies reported a higher incidence ranging from
10.9% to 31.1% while community-based studies showed lower rates
ranging from 4% to 18%. Also, the probability of conversion from MCI to
dementia varied among studies. This difference between studies is
explained by the variability in the use of definitions, screening, and
diagnostic instruments, as well as follow-up periods (Bruscoli and
Lovestone, 2004; Mitchell and Shiri-Feshki, 2009). There are no
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FDA-approved therapeutics for treating dementia and by the time
pharmacological interventions are instigated, intervening on cognitive
decline would have passed. Therefore, early diagnosis of MCI may serve
as an opportunity to implement lifestyle modifications such as physical
exercise and cognitive training that might help slow or reverse further
cognitive decline (Olazaran et al., 2011; Winblad et al., 2004; Woods
et al., 2003; Petersen et al., 2009; Wang et al., 2014; Yao et al., 2020).
Consequently, consensus recommendations on the need for early MCI
detection have been well-established in the literature with primary care
being the most adequate setting (Sabbagh et al., 2020; Olazaran et al.,
2011; Winblad et al., 2004).

Several risk factors have also been proposed to increase the risk of
developing MCI such as age, genetics, education, presence of comor-
bidities, and lifestyle characteristics (Campbell et al., 2013). By identi-
fying MCI and investigating its predictors, early interventions can be
adopted by patients to prevent cognitive impairment or delay disease
progression (Eshkoor et al., 2015).

To our knowledge, there is no epidemiological data on MCI in
Lebanon. In this study, we aimed to investigate the prevalence of MCI
and its potential risk factors among Lebanese older adults visiting a
primary care clinic associated with a tertiary medical center.

2. Methods
2.1. Study design and sampling

This was a cross-sectional study. A sample of 375 participants was
recruited at the Family Medicine Clinics at the American University of
Beirut Medical Center (FMC-AUBMC). The recruitment of the partici-
pants was done through convenience sampling. The sample size (n) was
calculated based on the formula by Kish (1965) for cross-sectional
studies, assuming the prevalence of MCI in older adults visiting pri-
mary care to be 50%, 95% confidence interval, and margin of error (d)
= 5%. Over a six-month period, trained clinical psychologists
approached patients for enrollment in the triage area. Recruitment took
place on weekdays and weekends during clinic hours and was based on
predefined criteria. Patients who were aged 60 and older were
approached. Patients who were already diagnosed with dementia by a
healthcare provider, diagnosed at the time of screening with dementia,
experienced severe uncorrected hearing, visual impairments, or aphasia
were excluded. After eligible patients received a scripted description of
the study, written consent was obtained. Clinical psychologists inter-
viewed patients using a structured questionnaire during which patient
hospital identification numbers were collected.

2.2. Measurements

The first part of the questionnaire collected socio-demographic,
behavioral and clinical characteristics such as the past medical history
and the use of psychoactive medications. The risk of depression was
assessed using the five-item Geriatric Depression Scale (5-item GDS)
(Rinaldi et al., 2003). A score > 2 on the 5-item GDS indicated possible
depression. Patients who were found to have possible depression were
counseled to follow up with their primary care provider for further
evaluation and management.

Since assessing both cognition and functional status of patients are
essential in the evaluation of MCI (Winblad et al., 2004), the second part
of the questionnaire consisted of the validated Arabic version of the
Montreal Cognitive Assessment (MoCA) which screened for MCI and the
Lawton Instrumental Activities of Daily Living (IADL) scale which
screened for impairment in instrumental activities of daily living. The
IADL scale consists of eight items that measure a person’s function in the
instrumental activities of daily living with score of 8/8 considered
having a high function and being independent (Lawton and Brody,
1969). Patients scoring > 26 on MoCA were considered not to have
objective cognitive impairment which includes patients with subjective

Asian Journal of Psychiatry 65 (2021) 102828

cognitive decline; those who scored less than 26 with mild impairment
of instrumental activities of daily living (7/8) on the IADL scale were
considered to have MCI; those who scored less than 26 with significant
impairment of activities of daily living (less than 7) on the IADL scale
were considered to have dementia (Nasreddine et al., 2005).

2.3. Diagnostic criteria

For each participant screened positive for MCI, the researcher phy-
sicians and the clinical psychologists gathered in a consensus meeting to
confirm the diagnosis of MCI based on the criteria proposed by the In-
ternational Working Group on Mild Cognitive Impairment (Winblad
et al., 2004). The specific recommendations for the general MCI criteria
include the following:

(i) The person is neither normal nor demented
(ii) There is evidence of cognitive deterioration shown by either
objectively measured decline over time and/or subjective report
of decline by self and/or informant in conjunction with objective
cognitive deficits.
(iii) Activities of daily living are preserved, and complex instrumental
functions are either intact or minimally impaired.

2.4. Statistical analysis

Categorical variables (e.g., past medical history) were represented as
percentages and frequencies, while continuous variables (e.g., age) were
summarized by calculating the mean and standard deviation. Chi-square
tests were done to test for association between categorical variables. A
binary logistic regression model was generated to identify the predictors
of MCI. The dependent variable was set as having or not having MCIL.
Variables with a p-value < 0.2 according to univariate analysis and those
considered to be clinically relevant were included in the model. All
analyses were performed using SPSS Statistics v24 (SPSS Inc., Chicago,
IL). Odds ratios (OR) were computed and presented with a 95% interval
of confidence (CI). Results were considered statistically significant at p-
value < 0.05.

3. Results
3.1. General characteristics of the sample

Of the 375 individuals who were recruited for the study, 337 par-
ticipants met the inclusion criteria. The sociodemographic and behav-
ioral characteristics are shown in Table 1 while medical history,
medication use, and risk of depression are shown in Table 2. The prev-
alence of MCI was 14.8% (50) of which 42% (22) were males and 58%
(29) were females. There was no difference in the mean age between
those with normal cognition and those with MCI (mean age 70.38 + 7.4
and 72.12 + 7.6 years, respectively). Compared with those who had
normal cognition, patients with MCI were found to be significantly less
educated, smokers, didn’t exercise or occasionally exercised, diagnosed
with hypertension, at risk for depression, and used anti-depressants.

3.2. Risk factors associated with MCI

The binary logistic regression model revealed several factors to be
associated with MCI (Table 3). Participants having more than 12 years of
education (OR = 0.297; CI = 0.112-0.788; P = 0.015) were less likely to
develop MCI. Meanwhile, participants with a history of smoking (OR =
2.599; CI = 1.266-5.339; P = 0.012) or at risk of depression (OR =
2.847; CI = 1.392-5.819; P = 0.004) were more likely to develop MCI.

Subset analysis by sex showed that in men, those with more than 12
years of education (OR = 0.1; 95% CI = 0.02-0.97) were less likely to
develop MCI and those at risk of depression (OR = 4.0; 95% CI =
1.25-12.89) were more likely to develop MCI. Meanwhile, in females,
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Table 1
Sociodemographic and behavioral characteristics of participants with normal
cognition and Mild Cognitive Impairment (MCI).
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Table 2
Medical history, medication use, and risk of depression among participants with
normal cognition and Mild Cognitive Impairment (MCI).

Characteristics Normal MCI Total, N = p- Normal MCI Total, N = p-

N %) N (%) 337 value N %) N %) 337 value
Age, years, mean + SD 70.38 72.12 0.238 Medical history

(7.4) (7.6) Congestive Heart Failure 17 (6%) 7 (14%) 7.12% 0.066
Gender Coronary Artery Disease 65 (23%) 10 22.26% 0.854
Male 157 21 (42%) 52.80% 0.124 (20%)

(55%) Diabetes 102 23 37.09% 0.204
Female 130 29 (58%) 47.20% (36%) (46%)

(45%) Hypertension 189 40 67.95% 0.05*
Marital status (66%) (80%)
Single 16 (6%) 4 (8%) 6.0% 0.274 Dyslipidemia 174 35 62.02% 0.269
Married 204 30 (60%) 69.6% (61%) (70%)

(71%) Cerebrovascular (TIA or 23 (8%) 3 (6%) 7.72% 0.78
Widowed or divorced 66 (23%) 16 (32%) 24.4% Stroke)
Education Pulmonary (COPD or Asthma) 32 (11%) 7 (14%) 11.57% 0.631
Less than 12 years 177 43 (86%) 65.3% 0.001 Brain trauma or brain surgery 21 (7%) 5 (10%) 7.72% 0.563

(62%) Hypothyroidism 30 (11%) 7 (14%) 11.00% 0.463
More than 12 years 110 7 (14%) 34.7% Rheumatologic disorders 20 (7%) 2 (4%) 6.53% 0.755

(38%) Renal disease 67 (23%) 17 24.93% 0.114
Smoking (34%)
Non-smoker 193 23 (46%) 64% 0.004 Liver disease 14 (5%) 1 (2%) 4.45% 0.708

(68%) * Family history of dementia 58 (20%) 14 21.4% 0.261
Smoker 92 (32%) 27 (54%) 36% (28%)
Alcohol intake Anxiety or Depression 19 (7%) 7 (14%) 8% 0.084
Non-alcoholic 180 34 (68%) 64% 0.235 Medication use

(63%) Anti-depressants (SSRI-SNRI- 21 (7%) 8 (16%) 9% 0.055
Less than 2 drinks per 79 (28%) 9 (18%) 26% TCA)

week Benzodiapenes or Opiates 23 (8%) 6 (12%) 9% 0.409
More than 2 drinks per 25 (9%) 7 (14%) 10% Statins 133 28 48% 0.223
week (46%) (56%)

Exercise Risk of depression
No/occasional exercise 148 38 (76%) 55% 0.002 No risk for depression 219 24 72.1% 0.001

(52%) * (76%) (48%) *
Regular exercise 138 12 (24%) 45% At risk for depression 68 (24%) 26 27.9%

(48%) (52%)

" Statistical significance is set at p < 0.05.

those with more than 12 years of education (OR = 0.1; 95% CI,
0.03-0.78) were less likely to develop MCI and those with hypertension
(OR =9.9; 95% CI = 1.76-56.11) and dyslipidemia (OR = 4.16; 95% CI
= 1.06-16.26) were more likely to develop MCI.

4. Discussion

The present cross-sectional study investigated the prevalence of MCI
among Lebanese older adults as well as the relationship between soci-
odemographic, behavioral, and clinical risk factors with cognitive
impairment.

We have found a moderate level (14.8%) of cognitive impairment in
our sample. The global prevalence of MCI varies widely from 3% to 42%
which can be attributed to variability among the studies conducted
(with regards to sample population, age distribution, MCI diagnosis
criteria) and differences in influential factors among individuals (Ward
etal., 2012). Of the few reported studies in our region, rates of dementia
and MCI were reported to vary between 2% and 33% which is compa-
rable to our findings (Sweed and El-Awam, 2010; Afgin et al., 2012;
Zaitoun et al., 2008; Amr et al., 2014).

Having more than 12 years of education was more prevalent among
participants with normal cognition and was associated with a decreased
likelihood of developing MCI. This was consistent with previous studies
conducted in Western and Arabic-speaking communities that have
revealed low educational level to be positively associated with MCI
diagnosis underlining the protective effect education has on MCI and
dementia (Sattler et al., 2012; Israeli-Korn et al., 2010; Inzelberg et al.,
2015; Alkhunizan et al., 2018; Petersen et al., 2010). Meanwhile, par-
ticipants with normal cognition were more likely to exercise regularly
compared to patients with MCI. Physical activity has been reported to

* Statistical significance is set at p < 0.05.

positively influence cognitive reserve by promoting neurogenesis and
possibly preventing or slowing the accumulation of Alzheimer’s disease
pathology (Blondell et al., 2014; Stern, 2012; Sattler et al., 2012).

Smoking is of special focus in Lebanon since it has the highest rates of
tobacco use in the region (WHO, 2005; Chaaya et al., 2006). Patients
with history of smoking were more likely to develop MCI compared to
non-smokers. This positive association is in line with the general
consensus that smoking increases the risk of dementia (Durazzo et al.,
2014; Anstey et al., 2007; Okusaga et al., 2013; Zhong et al., 2015). A
similar pattern of results was obtained in a cross-sectional study of 933
older subjects in which participants with MCI showed a significantly
higher rate of active and second-hand smokers compared to patients
with dementia or normal cognition (Orsitto et al., 2012). Similarly, a
meta-analysis of 19 prospective studies showed current smokers at
baseline, relative to never smokers, had risks of 1.79 (95% CI:
1.43-2.23) for incident Alzheimer’s disease, 1.78 (95% CI: 1.28-2.47)
for incident vascular dementia, and 1.27 (95% CI: 1.02-1.60) for any
dementia (Anstey et al., 2007). Apart from looking at tobacco use alone;
future investigation could continue to explore the effectiveness of
smoking cessation interventions in risk reduction of cognitive
impairment.

Another important outcome is the significant relationship between
the risk of depression and MCI which is comparable with other findings
in this regard. A quantitative meta-analysis showed that depression was
a major risk factor for the incidence of dementia (including Alzheimer’s
dementia, vascular dementia, and any dementia) as well as MCI (Gao
et al., 2013; Steenland et al., 2012). Occurrence of depression after the
age of 60, as in our sample of participants, is considered as late life
depression which is frequently associated with cognitive impairment
(Butters et al., 2008). Several neurobiological mechanisms mediating
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Table 3
Factors associated with Mild Cognitive Impairment (MCI) (bivariate logistic
regression model).

Associated factors OR 95% C.I. for OR Sig.
Lower Upper

Age (years) 1.033 0.982 1.087 0.213
Gender (females) 1.943 0.815 4.635 0.134
Single - - - 0.739
Married 0.693 0.139 3.449 0.654
Widowed or divorced 0.546 0.103 2.904 0.478
More than 12 years of education 0.297 0.112 0.788 0.015*
Smoking 2.559 1.226 5.339 0.012*
Non-alcoholic - - - 0.630
Less than the 2 drinks/week 0.903 0.347 2.350 0.835
More than the 2 drinks/week 1.670 0.520 5.365 0.389
Exercise 0.572 0.252 1.297 0.181
Family history of dementia 1.768 0.770 4.060 0.179
Risk of depression 2.847 1.392 5.819 0.004*
Congestive Heart Failure 1.945 0.551 6.871 0.302
Coronary Artery Disease 0.592 0.217 1.616 0.306
CABG 1.074 0.255 4.531 0.922
Diabetes 0.985 0.451 2.152 0.969
Hypertension 2.301 0.955 5.546 0.063
Dyslipidemia 1.409 0.646 3.075 0.389
Cerebrovascular (TIA or Stroke) 0.707 0.184 2.714 0.613
Pulmonary (COPD or Asthma) 0.985 0.324 2.994 0.979
Brain trauma or brain surgery 1.442 0.370 5.627 0.598
Hypothyroidism 1.441 0.498 4.173 0.501
Anti-depressants (SSRI-SNRI-TCA) 1.374 0.462 4.092 0.568
Benzodiapenes or Opiates 1.119 0.334 3.751 0.855
Rheumatological disorders 0.438 0.086 2.236 0.321
Renal disease 1.054 0.477 2.330 0.897

Abbreviations: OR — Odds Ratio; CI — Confidence Interval, TIA — Transient
Ischemic Attack; COPD — Chronic Obstructive Pulmonary Disease; SSRI — Se-
lective Serotonin Reuptake Inhibitor; SNRI — Serotonin-Norepinephrine Reup-
take Inhibitor; TCA - Tricyclic Antidepressant.

" Statistical significance is set at p < 0.05.

the link between depression and cognitive decline were reported (But-
ters et al., 2008). Patients with late-onset depression were found to have
bilateral hippocampal atrophy compared with those with early-onset
depression and controls (Lloyd et al., 2004). While the occurrence of
late life depression is frequently associated with cognitive impairment, it
is also noteworthy to examine the role of depression in increasing the
risk of transitioning from normal cognition to MCI and from MCI to
dementia (Butters et al., 2008; Panza et al., 2010). An earlier cohort
study conducted among 2160 community-dwelling individuals found
depression to accompany the occurrence of cognitive decline but not
precede it (Panza et al., 2010). Meanwhile, a prospective study of 8855
subjects at 30 Alzheimer’s Disease Centers in the United States found
that late life depression is a strong predictor for subjects with normal
cognition to progress to MCI (Steenland et al., 2012). Additional
research is needed to evaluate the effect of assessing and managing
symptoms of depression in maintaining or improving cognition in older
patients with MCI.

While pharmacological agents are frequently used in the treatment of
depression, there is inconsiste4ncy in the literature on the association
between anti-depressant use and cognitive impairment. Several studies
have positively associated anti-depressant use with increased risk of
developing MCI and dementia, whereas other studies have reported a
decreased risk of developing dementia with the use of anti-depressant
medications such as tricyclic antidepressants (TCAs), selective seroto-
nin reuptake inhibitors (SSRIs), and serotonin and noradrenaline reup-
take inhibitors (SNRIs) (Moraros et al., 2017; Burke et al., 2018). In our
sample, patients with MCI had higher rates of anti-depressants users but
no significant association was observed. However, our study did not use
time-dependent analyses to estimate this association since medication
intake and adherence are time-varying covariates that may influence the
relationship between anti-depressant use and risk of MCI incidence (Han
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et al., 2020).

Our results showed no association between metabolic disorders and
MCI. However, subgroup analysis by gender showed that females with
hypertension as well as dyslipidemia were more likely to develop
cognitive impairment, despite the fact that the study was not powered
for subgroup analysis. Data from existing national studies report high
prevalence of comorbidities in the Lebanese population (Cherfan et al.,
2018; Costanian et al., 2014; Samaha et al., 2017). Cardiovascular dis-
eases such as hypertension, dyslipidemia, and diabetes mellitus have
been linked to cognitive decline, but the relation has been inconsistent
in the literature. The strongest degrees of association between these risk
factors and late life cognitive decline have been found in studies that
identified risk factors in mid-life rather than in late life (Kivipelto et al.,
2005; Whitmer et al., 2005; Reitz et al., 2007, 2008; Winkler et al., 2014;
Ou et al., 2020). A retrospective cohort study of 8845 participants who
underwent mid-life health evaluations when they were between the ages
of 40 and 44, found that smoking, hypertension, high cholesterol, and
diabetes at mid-life were each associated with a 20-40% increase in the
risk of dementia. In comparison with participants who had no risk fac-
tors, the risk for dementia increased from 1.27 for having one risk factor
to 2.37 for having all four risk factors, suggesting a synergistic interac-
tion (Whitmer et al., 2005). However, data on the presence of cardio-
vascular risk factors at mid-life was not available for analysis in our
study which may have impacted our results. Nevertheless, the majority
of studies agree on the need to manage blood pressure as a prevention
method in reducing cognitive decline (Gifford et al., 2013; Gupta et al.,
2020). This is particularly relevant to the Lebanese population since
one-third of adults above 20 years old are hypertensive with higher
estimates with increasing age (Cherfan et al., 2018; Matar et al., 2015).

We did not find an association between the history of cerebrovas-
cular diseases that includes transient ischemic attack or stroke with the
occurrence of MCI which was inconsistent with the literature that shows
an increased risk of MCI and dementia after cerebrovascular disease
(Srikanth et al., 2003; Makin et al., 2013). One explanation is that most
of the studies that focused on the relationship between stroke and
cognitive decline were conducted on stroke patients in specialized stroke
units. Another plausible explanation might be that patients with a his-
tory of cerebrovascular disease who have developed cognitive decline
have had multiple risk factors together such as older age, pre-stroke
cognitive decline, recurrent strokes, left-side infarcts, strategic in-
farcts, and white matter lesions. It is possible that these patients are less
likely to visit primary care settings since they might be seen by their
neurologists or are homebound because of their poor prognosis and
disability.

The prevalence of MCI has not been well studied in the Arab popu-
lation making our study the first to investigate the prevalence of MCI in
Lebanon. However, it has several limitations such as being conducted
among older adults who presented to a single primary care center
affiliated with a private academic tertiary center with access to partic-
ipants with higher socioeconomic and educational attainment, poten-
tially —underestimating MCI prevalence and restricting the
generalizability of our findings outside this setting. Testing with MoCA
may have been prone to ceiling effect in patients with good cognitive
reserve, resulting in underestimating of our results. In the current study,
depression was included as a neuropsychiatric symptom, and it was
adjusted for in the regression model. However, there is always the
possibility that depression could have emerged as a separate entity in
patients with MCI, affecting MoCA results and overestimating our
findings. Importantly, Some studies have found that late-onset depres-
sion may be classified as a risk factor or possible prodrome preceding
cognitive impairment, while others have found that neuropsychiatric
symptoms (NPS) like depression are highly prevalent in patients with
MCI (Dias et al., 2020; Martin and Velayudhan, 2020). Another limita-
tion is that we could have overlooked other variables such as nutritional
status and diet, social environment, and sleeping pattern that may have
influenced the results.
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In conclusion, the present study reports a moderate prevalence of
MCI in primary care older adult patients with several risk factors being
significant predictors of cognitive impairment. Identifying patients with
a history of smoking and at risk of depression may serve as an oppor-
tunity to offer intensive counseling and targeted treatment with the aim
of delaying the onset or progression of cognitive decline. Further
research is needed to develop multimodal risk reduction approaches, as
well as to validate their application and effectiveness in primary care
settings.
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