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1. Introduction 

Cognition is the activity of the mind that involves all aspects of perceiving, thinking, and re-
membering, and it is often examined in research settings by a diverse variety of neuropsychological 
tests ranging from broad assessments to targeted evaluations of specific cognitive domains [1]. Mild 
cognitive impairment (CI) is the transitional phase between the normal cognitive decline associated 
with aging and the onset of dementia [2]. CI including its most severe form of dementia, is already a 
significant health concern for older adults and emerges as a global health crisis in the coming decades 
as a larger proportion of the population in both developed and developing nations have older ages 
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 Abstract: Cognitive impairment in older adults refers to a decline in mental 
abilities such as memory, attention, and problem-solving, often associated 
with aging. This study aimed to show the prevalence of cognitive impairment 
among older people and examine the risk factors in acquiring the disease. 
This cross-sectional, community-based study was implemented between Au-
gust 2022 and August 2023. The study population involved older adults (n= 
400) living in urban regions aged ≥60 years. A questionnaire used to collect 
sociodemographic data. Further, mini mental state examination tool to assess 
cognitive function, activities of daily living tool to assess physical functional 
capacity, patient health questionnaire-9 tool to identify depressive symptoms, 
Snellen chart to examine visual acuity and whispered voice test to examine 
hearing acuity were used.  Chi-square test used to investigate the association 
between risk factors and cognitive impairment. The prevalence of cognitive 
impairment was 31.25% in examined community. The risk of the disease was 
higher in the following participants: age group 90-100 (71.4%), female 
(45.9%), unemployed (47.1%), having insufficient socioeconomic level 
(51.2%), being illiterate (49.3%), having low hearing acuity (77.4%), having 
sever functional impairment (78.6%), being widowed (56.8%), living with 
others rather than a spouse (54.4%), having low visual acuity (33.3%), and 
having depressive symptoms (65.1%). The severity of cognitive impairment is 
statistically significantly related to age group of 90-100 years old (80%), 
smokers (n = 21) is mostly mild [n=9/21 (42.85%)], the decrease in hearing 
acuity is more frequent among those with sever cognitive impairment [n= 
9/24 (37.5%)], and most of the features were of mild severity [n= 45/69 
(65.2%)]. Cognitive impairment is a prevalent disease, and the risk factors are 
being females, unemployed, have a low socioeconomic level, illiterate, and 
widowed. Moreover, the disease is substantially related with increasing age, 
low hearing and visual acuity, depressive symptoms, and physical functional 
impairment. 
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population [3]. The worldwide prevalence of CI in older adults is 19% ranging from 5.1% to 41%. The 
incidence of CI ranged from 22 to 76.8 per 1000 person-years, with a median value of 53.97 per 1000 
person per years [4]. Cognitive decline is common after the age of 65 and typically progresses over 
year. Sever CI interferes daily living activities, such as feeding, grooming, or navigating familiar envi-
ronments, which may ultimately progress to dementia [5]. Several modifiable risk factors of CI had 
been verified, such as low education, hypertension, hearing impairment, smoking, midlife obesity, 
depression, physical inactivity, diabetes, social isolation, excessive alcohol consumption, head injury, 
and air pollution [6]. It is important to acknowledge that the prevalence of CI can be reduced by ad-
dressing and altering these risk factors through public health interventions [7]. 

CI is routinely examined using screening measures such as the Mini-Mental State Examination 
(MMSE), the Montreal Cognitive Assessment (MoCA), and the Alzheimer's Disease Assessment 
Scale's cognitive subscale (ADAS-cog). The MMSE and MoCA tools are widely used in clinical prac-
tice [8]. The MMSE was developed by Folstein et al.[9] to differentiate between organic and functional 
psychiatric conditions. The standard MMSE form is still used today, with only minor modifications 
from the original. It is a valid and reliable tool for diagnosing and monitoring Alzheimer's disease 
(AD), requiring no special equipment or training to perform [10]. Despite some disadvantages, such 
as sensitivity to demographic factors such as age and education, and challenges with standardization 
across different languages, the MMSE remains widely used in clinical and research settings to assess 
CI and screening tool for dementia. Additionally, it helps estimate the severity and progression of CI 
and track an individual's cognitive changes over time [10]. The MMSE has achieved international 
standardization, is accepted by the neuroscientific community, and is recommended by the leading 
clinical practice guidelines for the assessment of CI, especially in older individuals [11]. It is important 
to note that the MMSE should never be regarded as a standalone assessment tool, but rather as a 
component of a comprehensive clinical evaluation [9].  

Emerging data suggests that depression and CI are inseparably connected and that the two con-
ditions can be triggered by one other. Previous studies reported that depression and CI were associat-
ed with functional disability [12]. The Patient Health Questionnaire depression module (PHQ-9) is a 
9-item self-administered questionnaire designed to detect and assess depression severity [13]. Visual 
and auditory deficits are chronic disorders that can lead to cognitive decline and development of de-
pression symptoms. Despite the fact that the prevalence of visual impairment increases with age, cat-
aract surgery that improves vision is connected with improved cognitive performance and increased 
gray matter volume in the cortex. Similarly, hearing loss is more common in older persons. Study has 
reported  that hearing loss increases the probability of CI which it is partially controllable and often 
left untreated [14]. The assessment of the physical domain is a crucial component in evaluating older 
individuals in both a clinical and research settings. Clinicians and researchers have conventionally 
used instruments that assess an individual's ability to perform certain functional tasks, such as the 
Activities of Daily Living (ADLs) or the Instrumental ADL scales, in order to evaluate physical func-
tion. The term ADLs was first coined by Sidney Katz in 1950 [15], and Instrumental Activities of Daily 
Livings (IADLs) were defined about ten years after, by a psychologist named M.P. Lawton [16]. ADLs 
are the fundamental self-care procedures necessary to meet one's physical needs, such as eating, 
dressing, and maintaining personal cleanliness. Lower levels of physical and cognitive performance 
are risk factors for developing challenges in ADLs and IADLs since both ADLs and IADLs need phys-
ical and cognitive functioning [17]. 

Although few papers had been published about geriatrics in Kurdistan Region of Iraq and to 
best of our knowledge, no previous study shed the light on CI in geriatric patients. Therefore, this 
study aimed to investigate the prevalence of CI among older people in the community and find the 
associated risk factors in acquiring CI. 
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2. Materials and Methods 

2.1. Study Design and population 
This cross-sectional community-based study performed in Sulaimani governorate/Kurdistan re-

gion of Iraq including 15 districts. Nearly 2475000 citizens are living in this governorate and  6% of 
the populations are old adults  [18]. The study conducted between August 2022 and August 2023. The 
study population involved older adults living in urban areas, aged ≥60 years [19] in Sulaimani gover-
norate and its 15 districts. Potential participants refused or discontinued to take part in the study 
were excluded. A stratified randomized sampling technique was employed to recruit the study par-
ticipants. The study proposal approved by the ethical committee of the College of Health and Medical 
Technology at Sulaimani Polytechnic University (ethical approval number: CH00037 on 18/12/2020) in 
accordance with International Ethical Guidelines for Epidemiological Studies, and the Declaration of 
Helsinki principle [20]. Further, informed consent obtained from all participants. 

 
2.2. Sample Size Calculation 
The sample size was calculated based on the total number of older adults (n=150000) in Sulaima-

ni governorate, a total of 400 old adults were selected using stratified random sampling. The sample 
size (n) is calculated according to the following formula: 

 n = [ (z2 * p * q) + ME2] / [ ME2 + z2 * p * q / N]   [21] 

Where: z = 1.96 for a confidence level (α) of 95%, p = 0.5 proportion (expressed as a decimal), q = 
0.5 (1-p), N = 150 000 population size, ME = 0.10 margin of error. n = [ (1.962 * 0.5 * (1-0.5)) + 0.12] / 
[0.12 + 1.962 * 0.5 * (1-.05) /150 000] = 384 (400 older adults were recruited in this study).  

 
2.3. Study Parameters 
In this study, the CI was the dependent variable, while sociodemographic (age, sex, marital sta-

tus, occupation, socioeconomic status, level of education, smoking, and social life), sensory (visual 
and auditory) impairment, depression, and physical functional capacity were the independent varia-
bles.  

The study comprised a structured questionnaire to collect data about the sociodemographic 
characteristics of older adults as well as collecting health assessments of CI, sensory impairment, de-
pression, and physical functional capacity. The data collection and health assessment were conducted 
through household survey. According to the WHO Age Friendly Primary Healthcare Centers 2008 
toolkit [19], cognitive function was assessed with the MMSE tool which has a raw score range of 0 to 
30 and its interpretation was: normal cognitive function with score of 25-30, mild cognitive impair-
ment with score of 20-24, moderate cognitive impairment with score of 10-19, and severe impairment 
with score of less than 10 [19]. In this study, two sensory functions, vision and hearing, were assessed 
using the above WHO toolkit [19]. Visual acuity assessed with the aid of Snellen chart, in which the 
participant sat at a standard distance (40cm from the portable Snellen chart). Each eye tested separate-
ly by covering one of the eyes then participant was asked to read E letters on the chart. The lowest 
correct line is their distance visual acuity. Designated 6/6 is the smallest line that a person with nor-
mal acuity can read at the distance [22].  While the hearing check was assessed by Whispered Voice 
Test. The test was conducted by standing behind the person and ask to repeat three numbers (in nor-
mal voice) after the examiner. Repeating two or three numbers by the older person indicated normal 
hearing acuity, while no response, tell different number or repeat one number out of three numbers 
indicated abnormal hearing acuity[19]. 

Depressive symptoms were identified using PHQ-9 tool. Major depression disorder (MDD) is 
diagnosed when at least 5 of the 9 depressive symptoms are present for "more than half the days" in 
the past two weeks, with one of the symptoms being either a depressed mood or anhedonia [23]. The 
study applied a test known as the Katz Index of ADLs to assess the physical functional capacity and 
the participants were then categorized into three groups based on their level of physical impairment: 
severe functional impairment, moderate functional impairment, and full function [24]. The partici-
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pants were rated as either fully independent or full function (no supervision, direction, or personal 
assistance needed) or dependent (needing supervision, direction, personal assistance, or total care) 
across the six skills, with a maximum score of six points indicating full function four points moderate-
ly impaired, and two points severely impaired [25]. 

In this study, the CI was the dependent variable, while sociodemographic (age, sex, marital sta-
tus, occupation, socioeconomic status, level of education, smoking, and social life), sensory (visual 
and auditory) impairment, depression, and physical functional capacity were the independent varia-
bles. 

 
2.4. Statistical Analysis 
After collecting data from the participants, completed questionnaires were reviewed for incon-

sistencies and then the data tabulated using Microsoft Excel. The prevalence of CI calculated, and 
Chi-square test used to find the association between the examined risk factors and CI. A p value of 
≤0.05 was considered significant for statistical analysis. Data analysis was conducted using the statis-
tical software package IBMSPSS (Statistical Package for the Social Sciences version 23.0, Chicago IL, 
USA). 

 
3. Results 

3.1. Socio-demographic Characteristics 
In this study, a total of 400 participants were involved and 60.2% were males. The participants 

ranged in age from 60 to 97 years old, with a mean age of 69.65 ±7.74 years old. The highest percent-
age (54.75%) of study participants was in age group 60-69 years. Additionally, the results revealed 
that 69% were married, 52.3% were illiterates, 52% were unemployed, 79.5% were in the barely suffi-
cient socioeconomic class, and 84.5% were non-smokers. Regarding the social life of the participants, 
64% were living with spouse, 25.75% living with others rather than spouses, and 10.25% were living 
alone (Table 1).  

The visual acuity impairment was present in 360 out of 400 study participants (90.0%). Moreo-
ver, hearing difficulties was found in 31of study participants (7.75%). The ADL examination revealed 
that 83.5% of older adults had full physical function, whereas 9.5% and 7% had moderate and severe 
functional impairments, respectively. The results of the PHQ-9 tool for assessing the MDD among the 
participants revealed that 86 subjects (21.5%) had features of MDD (Table 1). 
 

Table 1: Sociodemographic and clinical characteristics of the study group. 
Domains Frequency Percentage % 

Age   
60-69 219 54.75 
70-79 130 32.5 
80-89 44 11 
90-100 7 1.75 

Gender   
Male 241 60.25 

Female 159 39.75 
Marital status   

Single 8 2.0 
Married 276 69.0 

Widowed 111 27.75 
Separated 5 1.25 

Occupation   
Retired 74 18.5 

Employee 16 4.0 
Unemployed 208 52 

Laborer 102 25.5 
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Table 1: Continue   
Socioeconomic status   

Sufficient 41 10.25 
Barely sufficient 318 79.5 

Insufficient 41 10.25 
Level of literacy   

Illiterate 209 52.25 
Read and write 52 13.0 

Primary 75 18.75 
Intermediate 26 6.5 
Preparatory 19 4.75 

Diploma academy 13 3.25 
Bachelor degree 6 1.5 

Social life   
Live with spouse 256 64 
Live with others 103 25.75 

Living alone 41 10.25 
Smoking   

Yes 62 15.5 
No 338 84.5 

Visual acuity   
Normal 40 10 

Abnormal 360 90 
Hearing acuity   

Normal 369 92.25 
Abnormal 31 7.75 

Major depression disorder   
Yes 86 21.5 
No 314 78.5 

Physical functional capacity   
Full function 334 83.5 

Moderate functional impairment 38 9.5 
Sever functional impairment 28 7 

 
3.2. Total MMSE Score  
The MMSE mean score among all participants was 24.93 ±5.717 which is within the mild CI 

score.The results of MMSE score revealed that 68.75% (275 subjects) of older adults were within nor-
mal cognitive function, while 31.25% (125 subjects) were identified as having CI. The severity of CI 
was as follow:  mild (15.5%), moderate (13.5%) and sever (2.25%) (Figure 1).  

 

Figure 1: Distribution of the older adults according to their CI. 
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3.3. Factors Related with CI 
The age, sex, marital status, occupation, level of literacy, socioeconomic status, social life, sensory 

function, ADL, and MDD were associated with CI at a p-value < 0.0 Whereas, smoking showed not 
statistically significant association. The findings revealed that the higher the age, the more statistically 
significant the association with CI, with older adults in the age group (90-100 years) having the high-
est percentage (71.4%) and older adults in the lowest age group (60-69 years) having the lowest per-
centage (17.8%). In addition, the results showed that CI was much more common in women than in 
men. Women had a 2.1 times higher risk of developing CI than men.  

On the other hand, the results revealed highest percentages of CI in unemployed older adults 
(47.1%), widowed (56.8%), low socioeconomic status (51.2%), illiterates (49.3%), live with others ra-
ther than spouse (54.4%). Further, the clinical characteristics revealed that older adults with abnormal 
visual acuity were 2.7 times more likely than older adults with normal visual acuity to develop CI. 
Similar findings were also recorded for hearing acuity with 2.8 times higher in older adults with ab-
normal hearing acuity. In the current study, 65.1% of older persons with MDD showed CI, while only 
22% of those without MDD had CI. Furthermore, CI was considerably higher in patients with severe 
(78.6%) and moderate (76.3%) physical functional impairments (Table 2). 

 
Table 2: Factors related with CI among older individuals. 

Domains Normal cognitive func-
tion N=275 (%) 

Cognitive impairment 
          N=125 (%) P value 

Age   0.0001 
60-69 180 (82.2) 39 (17.8)  
70-79 76 (58.5) 54 (41.5)  
80-89 17 (38.6) 27 (61.4)  
90-100 2 (28.6) 5 (71.4)  

Sex   0.0001 
Male 189 (78.4) 52 (21.6)  

Female 86 (54.1) 73 (45.9)  
Marital status   0.0001 

Single 5 (62.5) 3 (37.5)  
Married 218 (79) 58 (21)  

Widowed 48 (43.2) 63 (56.8)  
Separated 4 (80) 1 (20)  

Occupation   0.0001 
Retired 61 (82.4) 13 (17.6)  

Employee 15 (93.8) 1 (6.3)  
Unemployed 110 (52.9) 98 (47.1)  

Laborer 89 (87.25) 13 (12.75)  

Socioeconomic status   0.014 

Sufficient 29 (70.7) 12 (29.3)  
Barely sufficient 226 (71.1) 92 (28.9)  

Insufficient 20 (48.8) 21 (51.2)  

   Level of literacy   0.0001 

Illiterate 106 (50.7) 103 (49.3)  
Read and write 45 (86.5) 7 (13.5)  

Primary 65 (86.7) 10 (13.3)  
Intermediate 24 (92.3) 2 (7.7)  
Preparatory 18 (94.7) 1 (5.3)  

Diploma academy 11 (84.6) 2 (15.4)  
Bachelor’s degree and higher 6 (100) 0 (0)  

Social life   0.0001 
Live with spouse 203 (79.3) 53 (20.7)  
Live with others 47 (45.6) 56 (54.4)  

Living alone 25 (61) 16 (39)  
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Table 2: Continue   
 
 

Smoking   0.628 
Yes 41 (66.1) 21 (33.9)  
No 234 (69.2) 104 (30.8)  

      Visual acuity   0.006 
Normal 35 (87.5) 5 (12.5)  

Abnormal 240 (66.7) 120 (33.3)  
Hearing acuity   0.0001 

Normal 268 (72.6) 101 (27.4)  
Abnormal 7 (22.6) 24 (77.4)  

MDD   0.0001 
Yes 30 (34.9) 56 (65.1)  
No 245 (78) 69 (22)  

Physical Functional Capacity   0.0001 
Full function 260 (77.8) 74 (22.2)  

Moderate functional impairment 9 (23.7) 29 (76.3)  
Sever functional impairment 6 (21.4) 22 (78.6)  
* Significant difference between percentages using Pearson Chi-square test (χ 2 -test) at 0.05 level 

 
3.4. Severity of CI and Associated Risk Factors 
The different age groups were statistically significantly associated with the severity of CI (p val-

ue<0.05 as the highest frequency of CI was observed in the age group 70-79 years old (n=54/125), 
while the lowest one was in the age group 90-100 years old (only 5 out 125). The severity of CI was 
increasing with age; as mild CI was the most common (59%) among age group 60-69 years, while the 
majority in the age group 90-99 years old had sever CI (80%) (Table 3).    

Majority of the participants (92.25%) had normal hearing acuity. Whereas in the CI group, the 
normal hearing acuity was reduced to 80.8%, however, the participants with abnormal hearing acuity 
were mostly having (77.4%) and the decrease in hearing acuity is more frequent among those with 
sever CI (37.5%) and the differences between the groups were statistically significant (p value<0.05). 
MDD was statistically significantly associated with age (p<0.05) as MDDmore detected among older 
adults with CI (69 subjects out of 125), and among those with MDD most of the CI features were of 
mild severity (65.2%) (Table 3).  

The majority of older adults with CI (104 subjects out of 125) were nonsmokers, and the severity 
of CI were mild (50.9%) and moderate (46.1%). While 21 smoker subjectshave CI and the severity of 
CI were as follow: mild (42.8%), moderate (28.6%) and severe (28.6%). The comparison between 
smoker and nonsmoker groups were statistically significant (p value<0.05). Lastly, the all other varia-
bles including sex, marital status, occupation, socioeconomic status, level of education, social life, vis-
ual acuity, and physical functional capacity were not statistically significantly associated with the se-
verity of CI (p>0.05) (Table 3).  

 
Table 3: Association of study parameters with CI. 

Parameters 
N (125) 

Mild cognitive impair-
ment   frequency (%) 

 
Moderate cognitive 

impairment  
frequency (%) 

Sever cognitive 
impairment     P value Frequency (%) 

Age   0.0001 
60-69 (39) 23 (59) 14 (35.9) 2 (5.1)               
70-79 (54) 27 (50) 26 (48.1) 1 (1.9)                   
80-89 (27) 11 (40.7) 14 (51.9) 2 (7.4) 
90-100 (5) 1 (20) 0 (0) 4 (80) 

Gender       0.0001 

Male (52) 25 (48) 21 (40.4) 6 (11.5) 
Female (73) 37 (50.7) 33 (45.2) 3 (4.1) 



 
http://doi.org/10.24017/science.2024.1.10  133 
 

Table 3: Continue    
Marital status      0.0001 

Single (3) 2 (66.7) 1 (33.3) 0 (0) 
Married (58) 31 (53.4) 23 (39.7) 4 (6.9) 

Widowed (63) 29 (46) 29 (46) 5 (8) 
Separated (1) 0 (0) 1 (100) 0 (0) 
Occupation     0.0001           
Retired (13) 8 (61.5) 4 (30.8) 1 (7.7) 

Employee (1) 0 (0) 1 (100) 0 (0) 
Unemployed (98) 46 (47) 45 (45.9) 7 (7.1) 

Laborer (13) 8 (61.5) 4 (30.7) 1 (7.7) 
Socioeconomic status     0.03 

Sufficient (12) 7 (58.3) 4 (33.3) 1 (8.3) 
Barely sufficient (92) 47 (51) 37 (40.2) 8 (8.7) 

Insufficient (21) 8 (38) 13 (61.9) 0 (0) 
Level of literacy      0.0001 

Illiterate (103) 49 (47.6) 46 (44.7) 8 (7.7) 
Read and write (7) 5 (71.4) 2 (28.6) 0 (0) 

Primary (10) 5 (50) 5 (50) 0 (0) 
Intermediate (2) 1 (50) 1 (50) 0 (0) 
Preparatory (1) 1 (100) 0 (0) 0 (0) 

Diploma academy (2) 1 (50) 0 (0) 1 (50) 
Bachelor’s degree and 

higher (0) 
0 (0) 0 (0) 0 (0) 

Social life      0.0001 
Live with spouse (53) 28 (52.8) 22 (41.5) 3 (5.7) 
Live with others (56) 28 (50) 24 (42.9) 4 (7.1) 

Living alone (16) 6 (37.5) 8 (50) 2 (12.5) 
Smoking      0.0001 
Yes (21) 9 (42.8) 6 (28.6) 6 (28.6) 
No (104) 53 (50.9) 48 (46.1) 3 (2.9) 

Visual acuity     0.0001 
Normal (5) 3 (60) 2 (40) 0 (0)      

Abnormal (120) 59 (49.1) 52 (43.3)  9 (7.5) 
Hearing acuity    0.0001 
Normal (101) 55 (54.5) 46 (45.5)    0 (0)                           

Abnormal (24) 7 (29.1) 8 (33.3)        9 (37.5) 
MDD      0.0001 

Yes (56) 17 (30.4) 31 (55.4)    8 (14.2)       
No (69) 45 (65.2) 23 (33.3) 1 (1.4)    

Physical Functional Ca-
pacity     0.0001 

Full function (74) 45 (60.8) 28 (37.8) 1 (1.3) 
Moderate functional im-

pairment (29) 
10 (34.4) 18 (62) 1 (3.4) 

Sever functional impair-
ment (22) 

7 (31.8) 8 (36.4) 7 (31.8) 

* Significant difference between percentages using Pearson Chi-square test (χ 2 -test) at 0.05 level 
 

4. Discussion 
The investigation into the prevalence and associated risk factors of CI amongst older adults is 

driven by the increasing aging population globally and the substantial impact cognitive decline has 
on individuals, families, and healthcare systems. CI in older adults can lead to reduced quality of life, 
increased dependency, and higher healthcare costs. Understanding the prevalence and risk factors 
associated with cognitive impairment is crucial for developing effective prevention and intervention 
strategies. This study aims to provide comprehensive data on the prevalence of cognitive impairment 
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in Sulaimani Governorate in older adults and identify key risk factors such as age, education level, 
lifestyle choices, and comorbid health conditions. The study found a high prevalence of CI among 
older individuals. CI was more common in females, the unemployed, those with low socioeconomic 
status, illiterate individuals, and widowed subjects. It was strongly associated with increasing age, 
poor hearing and visual acuity, depressive symptoms, and physical functional impairment. The se-
verity of CI was significantly related to age, hearing impairment, depressive symptoms, and smoking. 
In comparison to the sociodemographic characteristics of older persons living elsewhere, the findings 
are consistent with a recent study conducted in Iran with mean age was 70.1±7.3 years old. In addi-
tion, the older adults were most frequent in age group 60-69 years old in both studies. However, the 
older adults’ prevalence among population in Sulaimani governorate was 6%, while in Tehran city/ 
Iran was 10.4%. It is important to highlight that the prevalence of older adults in the community is 
influenced by many factors including sex, genetics, availability of health care, hygienic status, nutri-
tion, exercise, and lifestyle [25-26] Other sociodemographic results of the present study such as sex 
and smoking and alcoholic statuses were close to the study conducted in Iran. Whereas, higher pro-
portion of older adults were illiterate (52.25% in current study versus 22.94% in the study conducted 
in Iran) and the middle socioeconomic status in the current study (79.5%) remarkably higher than the 
study conducted in Iran  (36.7%) [27]. Of course, the difference in these sociodemographic factors play 
have been reported to be associated with CI [27].    

It has been reported that CI in the elderly people cause a decline in quality of life, loss of efficien-
cy, and, eventually, a rise in mortality rates [28]. According to MMSE scoring system, participants in 
this study had mild CI, with a mean score close to the normal cognitive functioning. Approximately, 
more than two third (68.75%) of the participants had normal MMSE scores (>25.0) of cognitive func-
tions, while about one third (31.25%) had low scores below this normal threshold. This finding is in 
line with the result of a study conducted for 533 older adults in Baghdad city/Iraq which reported a 
normal cognitive function in 66.2% of the participants [29]. On the other hand, our finding diverged 
from those of previous studies conducted in different regions. For example, in China, Taiwan, and 
India  the proportions of their elderly population that exhibited CI was lower than the current study 
[21-23]. On the contrary, the prevalence of older people with CI was found to be higher in Qatar, 
South India, and Indonesia than the present study [24-26]. This can be explained by fact other such as 
genetics, health care system, nutrition, exercise, and lifestyle would affect CI [36]. 

This study discovered a significant association between CI with increasing in age of older adults. 
Sengupta P, et al. [23] found that increasing age was related with both Alzheimer's disease and gen-
eral dementia in a sample of age-stratified persons over the age of 55 [32]. In line with our results, 
other researchers have discovered an association between increasing age and CI as well [36-39]. Fur-
ther, the current study revealed that around half of older adults who reported to be jobless, low soci-
oeconomic status, and illiterate have CI. This is not consistent with the Taiwanese study[31], which 
reported that illiterate and low socioeconomic status older adults were around one third of the study 
sample. Besides, more than half of our study participants who stated to be widowed or living with 
others rather than their spouses were identified as having CI. This result is in line with a cross sec-
tional study conducted by Mei, et al. in Malaysia [41]. The current study demonstrated no significant 
difference in prevalence of CI between smokers and nonsmokers. This finding contradicts an Iraqi 
study from Baghdad city, which reported much greater percentages of CI among nonsmokers [29]. 
The discrepancy could be due to differences in study populations, methodologies, or cultural and en-
vironmental factors. It's also possible that the Iraqi study's sample had unique characteristics influenc-
ing the relationship between smoking and cognitive health. Further research is needed to explore 
these variations and understand the underlying factors contributing to the differing findings. 

The findings demonstrated that there is a significant relation between CI and sensory functions 
as most participants with hearing and vision abnormalities were having CI. Respondents with normal 
cognitive function were almost reported normal hearing function and mild visual impairment. More-
over, the severity of CI is proportional with the frequency of older adults with decrease in hearing 
acuity. While, the difference in severity of CI is not related to visual acuity. A longitudinal study in 
China, found that hearing or visual impairment was connected with a higher likelihood of CI, the 
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study reported that 94% of the elderly with CI had hearing loss, and about 32.5% of dementia patients 
had vision loss. This can be explained by the study’s methodology as in the current study both vision 
and hearing sensation were self-reported rather than using sensitive and specific tools to measure 
them [42]. Older adults with hearing loss may be deprived of auditory input, leading to less stimula-
tion of the brain. This lack of stimulation could potentially contribute to CI. While there is evidence 
supporting a link between hearing loss and CI, it's essential to note that correlation does not imply 
causation [43]. Further research is needed to better understand the mechanisms involved in this rela-
tionship and to determine whether addressing hearing loss can help mitigate CI in older adults.  
Hearing impairment had a stronger association with CI than vision impairment. This might be due to 
the close connection between auditory system and other brain regions involved in memory, attention, 
and executive function. Lastly, hearing loss can pose significant challenges in communication, which 
is a key aspect of social interaction and cognitive engagement [44]. 

Moving to the relation between CI and depression, it is important to note that depression exhib-
its a high prevalence among the elderly population, yet it frequently remains concealed due to the 
presence of comorbid symptoms or is disregarded by both patients and healthcare professionals. The 
study's findings indicated that 21.5% of older adults were identified as having symptoms of depres-
sion. This proportion of depression is lower than that reported in a  previous study conducted in the 
three Governorates (Sulaimani, Erbil, and Duhok) in the Kurdistan Region of Iraq which documented 
depression in 44.1% of the older adults[45]. The possible explanation could be attributed to differ-
ences in the study populations, methodologies, or the time periods during which the studies were 
conducted. Variations in socioeconomic conditions, access to healthcare, cultural attitudes towards 
mental health could also influence the prevalence of depression among older adults in different re-
gions. On the other hand, in line with our study, a Chinese study recorded a prevalence of depression 
in 20.3 % of the Chinese old adults, which is consistent with the results of our study [46]. In contrast 
to our findings, a Norwegian study found that roughly 11.4% of older people had a depressive condi-
tion, which is lower than the rate reported in our study [47]. Nevertheless, according to the World 
Health Organization (WHO), there is a global prevalence of depression (5.7%) among older persons 
aged 60 years and above [48]. The elevated level of prevalence observed in developing nations can 
perhaps be attributed to challenges within the healthcare infrastructure, socioeconomic inequities, as 
well as the presence of armed conflicts and warfare.  

On the other hand, this study revealed that nearly two-thirds of older adults with depressive 
symptoms also had CI. Similarly, another study found that older adults with depression were more 
likely to have CI, with an odds ratio of 1.22 compared to those without depression [49]. Depression 
can be a risk factor for developing or accelerating CI and dementia, as long-term or recurrent depres-
sive episodes may lead to structural and functional brain changes affecting cognitive function [50]. 
Most older adults with depressive symptoms in the study had mild CI. Similarly, another study re-
ported that older adults with severe depression had twice the risk of CI [51].  

Another aspect of this study was examining the physical ability of the participants in relation to 
their CI status. Physical functional impairment as measured by ADLs was substantially more com-
mon in older persons with CI than in those without CI in the current study. Our findings were con-
sistent with another study that found more dependent older persons in the CI group [52]. Moreover, 
in line with our finding, another study showed that the ADL scale scores in the non-cognitive and 
mild cognitive groups were considerably higher than those in the dementia group. Of course physical 
activity has been associated with better cognitive function, it promotes the release of neurotrophic 
factors and supports neuroplasticity, which are essential for maintaining cognitive health[53]. Moreo-
ver, the age-related changes are common in various physiological systems, including the cardiovascu-
lar, musculoskeletal, and neurological systems, these changes can contribute to both physical and CI 
[54]. in addition, diseases that affect the vascular system, such as hypertension and atherosclerosis, 
can impact blood flow to the brain and other organs, which may contribute to both physical and 
CI[55]. The neurodegenerative diseases such as Alzheimer's disease and vascular dementia, can affect 
both cognitive function and physical abilities [56]. Finally, chronic inflammation, which is common 
among older adults, has been implicated in various age-related conditions, including CI and physical 
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frailty. Inflammatory processes may affect the brain and other organs simultaneously, contributing to 
impairments in both domains [57]. 

This study has some limitation such as privacy Concerns; older adults may be hesitant to allow 
researchers into their homes due to their concerns about privacy. They may feel uncomfortable, shar-
ing personal information, or having their living spaces examined. In addition, researchers need to 
prioritize the health and safety of both participants and themselves during home visits. This includes 
considerations for infectious diseases, environmental hazards, or other safety concerns within partici-
pants' homes Nonetheless, the study provides an insight to the prevalence of CI in the studied popu-
lation which need to be taken into consideration by health care decision makers. Additionally, the 
study examined the association between CI and some risk factors which have not been examined in 
the study population. 

The study focused exclusively on urban areas to ensure consistency in data collection and to con-
trol for variables such as access to healthcare, socioeconomic status, and lifestyle factors that might 
differ significantly between urban and suburban or rural areas. These areas might have different 
prevalence rates and risk factors for cognitive impairment due to variations in healthcare access, edu-
cation levels, occupational hazards, and social support systems. Including a more diverse geographic 
sample in future studies would provide a more comprehensive understanding of cognitive impair-
ment across different settings. 

 
5. Conclusions 

The prevalence of CI among older individuals in the study population is high. The CI is associat-
ed with female, unemployed, low socioeconomic level, illiterate, and widowed subjects. The CI is 
substantially associated with increasing age, low hearing and visual acuity, depressive symptoms, 
and physical functional impairment in older persons. The severity of CI among older adults is signifi-
cantly related to age, impairment in hearing acuity, the presence of depressive symptoms, and smok-
ing. 

Authors contributions: Zana Faris Muhammed: Supervision, Writing – original draft. Ali Hattem Hussain: Writ-
ing – original draft. Haitham Assem Abdalrazak: Methodology, data Curation, Formal Analysis. 

Data availability: Data will be available upon reasonable request. 

Conflicts of interest: The authors declare that they have no known competing financial interests or personal rela-
tionships that could have appeared to influence the work reported in this paper. 

Funding: The authors did not receive support from any organization for the submitted work. 
 
References 
[1] Y. Zenebe, B. Akele, M. W/ Selassie, and M. Necho, “Prevalence and determinants of depression among old age: a 

systematic review and meta-analysis,” Ann. Gen. Psychiatry, vol. 20, no. 1, pp. 1–19, 2021, doi: 10.1186/s12991-021-
00375-x. 

[2] J. W. L. Tavares-Júnior, A. C. C. de Souza, G. S. Alves, J. de C. Bonfadini, J. I. Siqueira-Neto, and P. Braga-Neto, 
“Cognitive Assessment Tools for Screening Older Adults With Low Levels of Education: A Critical Review,” Front. 
Psychiatry, vol. 10, no. December, p. 498426, 2019, doi: 10.3389/fpsyt.2019.00878. 

[3] E. Nichols et al., “Estimation of the global prevalence of dementia in 2019 and forecasted prevalence in 2050: an 
analysis for the Global Burden of Disease Study 2019,” Lancet Public Heal., vol. 7, no. 2, pp. e105–e125, 2022, doi: 
10.1016/S2468-2667(21)00249-8. 

[4] R. Pais, L. Ruano, O. P. Carvalho, and H. Barros, “Global cognitive impairment prevalence and incidence in 
community dwelling older adults—a systematic review,” Geriatr., vol. 5, no. 4, pp. 1–16, 2020, doi: 
10.3390/geriatrics5040084. 

[5] T. J. Montine, S. A. Bukhari, and L. R. White, “Cognitive impairment in older adults and therapeutic strategies,” 
Pharmacol. Rev., vol. 73, no. 1, pp. 152–162, 2021, doi: 10.1124/PHARMREV.120.000031. 

[6] B. M. Luchesi, M. T. Kajiyama, A. R. Abreu, M. Kwiatkoski, and T. C. R. Martins, “Monitoring risk factors for 
dementia in middle-aged and older adults: a longitudinal study,” Dement. e Neuropsychol., vol. 18, pp. 1–7, 2024, doi: 
10.1590/1980-5764-DN-2023-0095. 

[7] G. Giovannoni, C. Hawkes, J. Lechner-scott, M. Levy, E. Waubant, and J. Gold, “Since January 2020 Elsevier has 



 
http://doi.org/10.24017/science.2024.1.10  137 
 

created a COVID-19 resource centre with free information in English and Mandarin on the novel coronavirus COVID- 
19 . The COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public news and information ,” no. 
January, 2020. 

[8] M. Riello, E. Rusconi, and B. Treccani, “The Role of Brief Global Cognitive Tests and Neuropsychological Expertise in 
the Detection and Differential Diagnosis of Dementia,” Front. Aging Neurosci., vol. 13, no. June, pp. 1–9, 2021, doi: 
10.3389/fnagi.2021.648310. 

[9] M. Gallegos et al., “45 Years of the Mini-Mental State Examination (MMSE): a perspective from ibero-america,” Dement. 
e Neuropsychol., vol. 16, no. 4, pp. 384–387, 2022, doi: 10.1590/1980-5764-DN-2021-0097. 

[10] Y. S. Shim, D. W. Yang, H. J. Kim, Y. H. Park, and S. Y. Kim, “Characteristic differences in the mini-mental state 
examination used in Asian countries,” BMC Neurol., vol. 17, no. 1, pp. 1–9, 2017, doi: 10.1186/s12883-017-0925-z. 

[11] I. Arevalo-Rodriguez et al., “Mini-Mental State Examination (MMSE) for the detection of Alzheimer’s disease and 
other dementias in people with mild cognitive impairment (MCI),” Cochrane Database Syst. Rev., vol. 2015, no. 3, 2015, 
doi: 10.1002/14651858.CD010783.pub2. 

[12] S. Han, Y. Gao, and D. Gan, “The combined associations of depression and cognitive impairment with functional 
disability and mortality in older adults: a population-based study from the NHANES 2011–2014,” Front. Aging 
Neurosci., vol. 15, no. May, pp. 1–9, 2023, doi: 10.3389/fnagi.2023.1121190. 

[13] B. Levis et al., “Accuracy of the PHQ-2 Alone and in Combination with the PHQ-9 for Screening to Detect Major 
Depression: Systematic Review and Meta-analysis,” JAMA - J. Am. Med. Assoc., vol. 323, no. 22, pp. 2290–2300, 2020, 
doi: 10.1001/jama.2020.6504. 

[14] H. Rong, X. Lai, R. Jing, X. Wang, H. Fang, and E. Mahmoudi, “Association of Sensory Impairments With Cognitive 
Decline and Depression Among Older Adults in China,” JAMA Netw. open, vol. 3, no. 9, p. e2014186, 2020, doi: 
10.1001/jamanetworkopen.2020.14186. 

[15] A. Moinuddin, K. Faridi, Y. Sethi, and A. Goel, “A Systematic Review on Strategy Training: A Novel Standardized 
Occupational Therapy Program for Apraxia Patients to Perform Activities of Daily Living,” Cureus, vol. 14, no. 3, 2022, 
doi: 10.7759/cureus.23547. 

[16] R. O. Hopkins, M. R. Suchyta, B. B. Kamdar, E. Darowski, J. C. Jackson, and D. M. Needham, “Instrumental activities 
of daily living after critical illness: A systematic review,” Ann. Am. Thorac. Soc., vol. 14, no. 8, pp. 1332–1343, 2017, doi: 
10.1513/AnnalsATS.201701-059SR. 

[17] T. Kekäläinen, M. Luchetti, A. Sutin, and A. Terracciano, “Functional Capacity and Difficulties in Activities of Daily 
Living From a Cross-National Perspective,” J. Aging Health, vol. 35, no. 5–6, pp. 356–369, 2023, doi: 
10.1177/08982643221128929. 

[18] M. Osman, “Kurdistan Region of Iraq Population Analysis Report,” 2021. [Online]. Available: https://krso.gov.krd 
[19] World Health Organization, “Age-friendly primary health care centres toolkit,” World Heal. Organ., pp. 14–19, 2008. 
[20] S. Rose, “International Ethical Guidelines for Epidemiological Studies,” Am. J. Epidemiol., vol. 170, no. 11, pp. 1451–

1452, 2009, doi: 10.1093/aje/kwp334. 
[21] N. N. John, A. K. Krishnan, and H. Doddayya, “A study on knowledge attitude and practices regarding HIV/AIDS 

among general population in a community of Kottarakkara, Kerala,” Int. J. Community Med. Public Heal., vol. 8, no. 2, p. 
613, 2021, doi: 10.18203/2394-6040.ijcmph20210209. 

[22] P. T. V. M. de Jong, “A history of visual acuity testing and optotypes,” Eye, vol. 38, no. 1, pp. 13–24, 2024, doi: 
10.1038/s41433-022-02180-6. 

[23] J. C. Tolentino and S. L. Schmidt, “DSM-5 criteria and depression severity: Implications for clinical practice,” Front. 
Psychiatry, vol. 9, no. OCT, pp. 1–9, 2018, doi: 10.3389/fpsyt.2018.00450. 

[24] E. Patrizio, R. Calvani, E. Marzetti, and M. Cesari, “Physical Functional Assessment in Older Adults,” J. Frailty Aging, 
vol. 10, no. 2, pp. 141–149, 2021, doi: 10.14283/jfa.2020.61. 

[25] M. E. Mlinac and M. C. Feng, “Assessment of Activities of Daily Living, Self-Care, and Independence,” Arch. Clin. 
Neuropsychol., vol. 31, no. 6, pp. 506–516, 2016, doi: 10.1093/arclin/acw049. 

[26] V. Barbaccia, L. Bravi, F. Murmura, E. Savelli, and E. Viganò, “Mature and Older Adults’ Perception of Active Ageing 
and the Need for Supporting Services: Insights from a Qualitative Study,” Int. J. Environ. Res. Public Health, vol. 19, no. 
13, 2022, doi: 10.3390/ijerph19137660. 

[27] S. Ghasemi, N. K. Mohammadi, F. M. Shahboulaghi, A. Ramezankhani, and Y. Mehrabi, “Physical health status of the 
elderly living at home in Tehran City, Iran,” Iran. J. Ageing, vol. 13, no. 5, pp. 652–665, 2019, doi: 
10.32598/SIJA.13.Special-Issue.652. 

[28] L. Xing et al., “Falls caused by balance disorders in the elderly with multiple systems involved: Pathogenic 
mechanisms and treatment strategies,” Front. Neurol., vol. 14, no. 1, 2023, doi: 10.3389/fneur.2023.1128092. 

[29] N. M. A. A. J. Fadil, “Cognitive Impairment Among Old ages,” Iraqi J. Comminty Med., vol. 2, no. 2023, pp. 133–139, 
2023. 

[30] Y. Su et al., “Cognitive function assessed by Mini-mental state examination and risk of all-cause mortality: a 
community-based prospective cohort study,” BMC Geriatr., vol. 21, no. 1, pp. 1–10, 2021, doi: 10.1186/s12877-021-
02471-9. 

[31] M. S. Wu, T. H. Lan, C. M. Chen, H. C. Chiu, and T. Y. Lan, “Socio-demographic and health-related factors associated 
with cognitive impairment in the elderly in Taiwan,” BMC Public Health, vol. 11, pp. 1–8, 2011, doi: 10.1186/1471-2458-
11-22. 

[32] P. Sengupta, A. Benjamin, Y. Singh, and A. Grover, “Prevalence and correlates of cognitive impairment in a north 
Indian elderly population,” WHO South-East Asia J. Public Heal., vol. 3, no. 2, p. 135, 2014, doi: 10.4103/2224-
3151.206729. 



 
http://doi.org/10.24017/science.2024.1.10  138 
 
[33] M. Albanna, A. Yehya, A. Khairi, B. Uthman, and H. Al-amin, “Neuropsychiatric Disease and Treatment Dovepress 

Validation and cultural adaptation of the arabic versions of the Mini-Mental status examination-2 and Mini-cog test,” 
vol. 14, no. 13, pp. 793–801, 2017, [Online]. Available: http://dx.doi.org/10.2147/NDT.S126825 

[34] R. S. Shetty et al., “Depression and Cognitive Impairment among Community-dwelling Older adults in Southern 
India,” J. Heal. Sci. Surveill. Syst., vol. 11, no. 4, pp. 769–776, 2023, doi: 10.30476/jhsss.2023.98287.1745. 

[35] S. Pengpid, K. Peltzer, and I. H. Susilowati, “Cognitive Functioning and Associated Factors in Older Adults: Results 
from the Indonesian Family Life Survey-5 (IFLS-5) in 2014-2015,” Curr. Gerontol. Geriatr. Res., vol. 2019, pp. 23–25, 2019, 
doi: 10.1155/2019/4527647. 

[36] L. J. Dominguez et al., “Nutrition, physical activity, and other lifestyle factors in the prevention of cognitive decline 
and dementia,” Nutrients, vol. 13, no. 11, pp. 1–60, 2021, doi: 10.3390/nu13114080. 

[37] M. Arulmohi, V. Vinayagamoorthy, and D. A. R., “Physical Violence Against Doctors: A Content Analysis from 
Online Indian Newspapers,” Indian J. Community Med., vol. 42, no. 1, pp. 147–50, 2017, doi: 10.4103/ijcm.IJCM. 

[38] M. Maity, “Cognitive Health of the Elderly,” J. Psychol. Clin. Psychiatry, vol. 1, no. 1, pp. 1–8, 2014, doi: 
10.15406/jpcpy.2014.01.00001. 

[39] R. Soleimani, S. Shokrgozar, M. Fallahi, H. Kafi, and M. Kiani, “An investigation into the prevalence of cognitive 
impairment and the performance of older adults in Guilan province,” J. Med. Life, vol. 11, no. 3, pp. 247–253, 2018, doi: 
10.25122/jml-2018-0017. 

[40] M. Yasuoka et al., “Longitudinal Changes in Physical and Cognitive Functions among Participants with and without 
Rheumatoid Arthritis in Community-Dwelling Middle-Aged and Older Adults,” Ann. Geriatr. Med. Res., vol. 27, no. 1, 
pp. 58–65, 2023, doi: 10.4235/agmr.22.0142. 

[41] J. W. Z. Mei, T. M. Maung, and K. K. Mallick, “The Prevalence of Cognitive Disorder and its Associated Socio- 
demographic Factors in Elderly from Assisted Living Residences, KlangValley.Malaysia,” IOSR J. Dent. Med. Sci., vol. 
15, no. 4, pp. 109–114, 2016, doi: 10.9790/0853-150410109114. 

[42] X. Zhao et al., “Associations of sensory impairment and cognitive function in middle-aged and older Chinese 
population: The China Health and Retirement Longitudinal Study,” J. Glob. Health, vol. 11, pp. 1–10, 2021, doi: 
10.7189/JOGH.11.08008. 

[43] A. Azeem, A. Julleekeea, B. Knight, I. Sohail, M. Bruyns-Haylett, and M. Sastre, “Hearing loss and its link to cognitive 
impairment and dementia,” Front. Dement., vol. 2, p. 1199319, 2023, doi: 10.3389/frdem.2023.1199319. 

[44] A. Bisogno et al., “Hearing loss and cognitive impairment: Epidemiology, common pathophysiological findings, and 
treatment considerations,” Life, vol. 11, no. 10, p. 1102, 2021, doi: 10.3390/life11101102. 

[45] S. F. Faiq, A. Amin, and A. Robinow, “Depression in the Older People : A Perspective from Kurdistan of Iraq,” Middle 
East J. Age Ageing, vol. 14, no. 3, pp. 10–15, 2017, doi: 10.5742/mejaa.2017.93091. 

[46] B. L. Zhong, Y. F. Ruan, Y. M. Xu, W. C. Chen, and L. F. Liu, “Prevalence and recognition of depressive disorders 
among Chinese older adults receiving primary care: A multi-center cross-sectional study,” J. Affect. Disord., vol. 260, 
no. July 2019, pp. 26–31, 2020, doi: 10.1016/j.jad.2019.09.011. 

[47] L. C. Kvalbein-Olsen, E. Aakhus, O. R. Haavet, and E. L. Werner, “Unrecognised depression among older people: a 
cross-sectional study from Norwegian general practice,” BJGP Open, vol. 7, no. 1, pp. 1–11, 2023, doi: 
10.3399/BJGPO.2022.0135. 

[48] P. M. Depressive, Depressive Disorders: Depression. In Neuroscience in the 21st Century: From Basic to Clinical, 3rd ed. 
Springer International Publishing. 2022, 2022. 

[49] T. Muhammad and T. Meher, “Association of late-life depression with cognitive impairment: evidence from a cross-
sectional study among older adults in India,” BMC Geriatr., vol. 21, no. 1, pp. 1–13, 2021, doi: 10.1186/s12877-021-
02314-7. 

[50] S. C. Trifu, A. C. Trifu, E. Aluaş, M. A. Tătaru, and R. V. Costea, “Brain changes in depression,” Rom. J. Morphol. 
Embryol., vol. 61, no. 2, pp. 361–370, 2020, doi: 10.47162/RJME.61.2.06. 

[51] V. B. I. Zahra Aajami1 ID, Leila Kazazi2 ID, Mahdi Toroski1 ID, Malihe Bahrami3 ID, “Relationship between 
Depression and Cognitive Impairment among Elderly: A Cross-sectional Study No Title,” J. Caring Sci., vol. 9, no. 3, 
pp. 149–153, 2020. 

[52] Y. S. Handajani, E. Schröder-Butterfill, E. Hogervorst, Y. Turana, and A. Hengky, “Functional dependency and its 
associated factors among older adults in Indonesia,” Aging Med. Healthc., pp. 1–10, 2022, doi: 
10.33879/AMH.XXX.2022.05051. 

[53] L. Mandolesi et al., “Effects of physical exercise on cognitive functioning and wellbeing: Biological and psychological 
benefits,” Front. Psychol., vol. 9, no. APR, pp. 1–11, 2018, doi: 10.3389/fpsyg.2018.00509. 

[54] B. D. Alvis and C. G. Hughes, “Physiology Considerations in the Geriatric Patient,” Anesthesiology, vol. 33, no. 3, pp. 
447–456, 2015, doi: 10.1016/j.anclin.2015.05.003.Physiology. 

[55] D. Carnevale and G. Lembo, “Hypertension and Cerebrovascular Dysfunction,” High Blood Press. Cardiovasc. Prev., vol. 
17, no. 4, pp. 191–200, 2010, doi: 10.2165/11311950-000000000-00000. 

[56] M. E. Gómez-Gómez and S. C. Zapico, “Frailty, cognitive decline, neurodegenerative diseases and nutrition 
interventions,” Int. J. Mol. Sci., vol. 20, no. 11, 2019, doi: 10.3390/ijms20112842. 

[57] A. C. Sartori, D. E. Vance, L. Z. Slater, and M. Crowe, “The impact of inflammation on cognitive function in older 
adults: Implications for healthcare practice and research,” J. Neurosci. Nurs., vol. 44, no. 4, pp. 206–217, 2012, doi: 
10.1097/JNN.0b013e3182527690. 

 


	1. Introduction
	2. Materials and Methods
	2.1. Study Design and population
	2.2. Sample Size Calculation
	2.3. Study Parameters
	2.4. Statistical Analysis

	3. Results
	3.1. Socio-demographic Characteristics
	3.2. Total MMSE Score
	3.3. Factors Related with CI
	3.4. Severity of CI and Associated Risk Factors

	4. Discussion
	5. Conclusions
	References

