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ABSTRACT

الأهداف: تقييم الحالة المعرفية لكبار السن في المملكة العربية السعودية.

المنهجية: أجريت دراسة مقطعية، متعددة المراحل، طبقية للأفراد الأكبر سنًا )60 
العربية  المملكة  الرياض،  الأولية في  الصحية  الرعاية  مراكز  يراجعون  الذين  عامًا( 
السعودية خلال الفترة من يناير 2015م حتى أبريل 2017م. وجمعت البيانات 
الديموغرافية  بالمتغيرات  تتعلق  أسئلة  على  وتضمن  منظم،  استبيان  باستخدام 
والأنثروبومترية، والنسخة العربية من اختبار الحالة العقلية المصغره، وأداة التقييم 

الغذائي المصغره، ومؤشر كاتز المعدل للاستقلال لأنشطة الحياة اليومية.

النتائج: من بين 1299 مشاركًا، بلغ عدد الذكور 914 )%70.4( بمتوسط عمر 
سليمة،  معرفية  وظيفة  لديهم  المشاركين  من   79.1% حوالي  عام.   66.2±5.9
17.1 لديهم ضعف إدراكي خفيف، و%3.8 لديهم ضعف إدراكي شديد. ارتبط 
ضعف الوظيفة المعرفية بزيادة العمر، والجنس الأنثوي، والتعليم المنخفض، والحالة 
غير المتزوجة، والعاطلين عن العمل )p>0.001(. ارتبط انخفاض ضعف الإدراك 

.)p>0.001( بشكل كبير مع الضعف الوظيفي وسوء التغذية

انخفاض  ارتبط  المشاركين.  من   21% على حوالي  أثر  الإدراك  الخلاصة: ضعف 
وغير  المنخفض  التعليم  ومستوى  الأنثوي  والجنس  العمر  بزيادة  المعرفية  الوظيفة 
وسوء  الوظيفي  والضعف  الآخرين  على  والاعتماد  الدخل  وانخفاض  المتزوجين 
التغذية. يمكن أن تحفز مثل هذه المعلومات صانعي السياسات الصحية على تقديم 
الرعاية  في  السن  لكبار  الحالية  الصحية  الرعاية  خدمات  لتحسين  مناسبة  تدابير 

الأولية، بما في ذلك تقييم الوظيفة الإدراكية.
 

Objectives: To assess the cognitive status of older adults in 
Saudi Arabia.  

Methods: This was a cross-sectional, multistage, stratified 
study of older individuals (≥60 years of age) attending 
primary healthcare centres in Riyadh, Saudi Arabia between 
January 2015 and April 2017. We collected data using a 
structured questionnaire, which incorporated questions 
regarding demographic and anthropometric variables, the 
Arabic version of Mini-Mental State Examination, the 
Mini-Nutritional Assessment tool, and the Modified Katz 
Index of Independence in activities of daily living.

Results: Of the 1299 participants, 914 (70.4%) were 
male, with a mean age of 66.2 ± 5.9 years. Approximately 
79.1% of the participants had intact cognitive function, 
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17.1 had mild cognitive impairment, and 3.8% had severe 
cognitive impairment. Impaired cognitive function was 
associated with increased age, female gender, low 
education, unmarried status, and unemployed (p<0.001). 
Reduced cognitive impairment was significantly associated 
with functional impairment and malnutrition (p<0.001).

Conclusion: Cognitive impairment affected around 
21% of the participants. The reduced cognitive function 
was associated with increased age, female gender, low 
education level, unmarried, low income, dependency on 
others, functional impairment, and malnutrition. Such 
information could motivate health-policy makers to 
introduce appropriate measures to improve older adults’ 
existing healthcare services in primary care, including 
cognitive function assessment.

Keywords: older adults, cognitive impairment, Mini-
Mental State Examination
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Population aging is emerging as a significant 
demographic trend worldwide. In 1990, persons 

aged 60 years or older constituted about 9.2% of the 
total global population. This rose to 11.7% in 2013, 
and is projected to reach as high as 21.1% (>2 billion) 
by 2050. In several developing countries, the population 
of individuals aged 60 years or older is increasing at a 
faster rate than the population as a whole.1 In Saudi 
Arabia, older adults (60 years of age or older) made 
up about 5.6% of the total population in 2017, and 
this percentage is expected to reach 25% by 2050. Life 
expectancy in the country is also expected to move 
from 74 to 82 years.2,3 With this rise in longevity, 
health workers should expect an increase in the risk 
of developing cognitive impairment.4 Moreover, 
evidence indicates the prevalence of dementia will triple 
worldwide over the next 2 decades.5

Significant causes of morbidity in old age include 
physical and mental illness due to loss of adaptability, 
the cumulative degenerative process, and the effects of 
iatrogenic disability and the social environment.6 The 
changes due to aging must fulfill 4 criteria: universal, 
progressive, intrinsic, and deleterious to the individual 
concerned.7 Moreover, lay care providers of elderly 
individuals often suffer from significant emotional, 
physical, and social morbidity.8,9 

 Even though elderly individuals are at higher risk of 
cognitive impairment than the rest of the population, 

health professionals should not consider these 
impairments as inevitable changes due to aging. Care 
providers should take prompt and aggressive action, 
especially in cases involving illness or injury.10-12 

The assessment of an older adult’s cognitive 
status is instrumental in identifying early changes in 
physiological status, determining the ability to learn, 
and evaluating responses to treatment.13,14 Studies 
evaluating the prevalence of cognitive impairment 
among community-dwelling older individuals in Saudi 
Arabia are scarce. This study aim to assess the cognitive 
status of older adults attending primary healthcare 
centers in Riyadh, Saudi Arabia.

Methods. This cross-sectional, multistage, stratified 
study was part of a research project evaluating the 

internal environment of primary healthcare centers and 
assessing the health status of older people attending 
these centers in Riyadh, Saudi Arabia between January 
2015 and April 2017. 

This study included data from older adults visiting 15 
primary healthcare centers (PHCCs) selected using the 
simple random sampling method from Riyadh, Saudi 
Arabia’s 5 geographical areas. the investigators estimated 
the sample size as follows: The mean number of elderly 
attending a PHCC/month (679)*15 PHCCs=10185 
elderly. Approximately 15% of these elderly was selected 
randomly 10185*15%=1528

The authors chose 3 PHCCs from each of the 
following 5 areas: north, south, central, east, and west 
to represent the geographic sectors of the city of Riyadh. 
We included men and women aged ≥60 years attending 
the selected PHCCs for routine primary care services. 
Within each sector, the older adults’ sample size was 
determined proportional to the population attending 
the three selected PHCCs, and stratifying them 
according to gender. The older adults from each PHCC 
were selected consecutively. The detailed methodology 
has been described elsewhere.15,16

All of the participants or their caregivers provided 
written informed consent before the study. We assigned 
a number to each of the enrolled individuals that 
included the unique reference number of his or her 
primary healthcare. We maintained confidentiality 
throughout the investigation. The Ministry of Health 
ethics committee approved the study, which was 
supported by the National Plan for Science, Technology, 
and Innovation, King Abdulaziz City for Science and 
Technology, Saudi Arabia.

Two trained healthcare workers (one male and one 
female) from each primary healthcare  were selected to 
conduct data collection under the regular supervision of 
one of the investigators. We assigned each of the selected 
healthcare workers a number (also including the centre 
reference number). 

We collected socio-demographic data including age, 
marital status, educational status, and occupational 
status along with health data using a structured 
questionnaire. Cognitive status was assessed using the 
Mini-Mental State Examination (MMSE).17 It has been 
a proven effective and valid tool with high specificity and 
sensitivity to assess the mental status of older adults.18 
The MMSE is specifically useful to assess the mental 
status of older adults in outpatient clinics, nursing 
homes, hospitals, and communities.19,20 It consists of 11 
questions to measure 5 domains of cognitive function: 
orientation, registration, attention and calculation, 
recall, and language. The maximum score is 30.17 The 

Disclosure. This study was funded by the  National Plan 
for Science, Technology, and Innovation, King Abdulaziz 
City for Science and Technology, Riyadh, Kingdom of 
Saudi Arabia (Grant No. 10-MED121902). 
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MMSE score is used to classified elderly individuals’ 
cognitive impairment into the following categories: 
24-30, intact cognitive function; 18-23, mild cognitive 
impairment; and 0-17, severe cognitive impairment. 
Only 5-10 minutes are required to complete the MMSE. 
However, the instrument relies heavily on verbal 
responses, reading, and writing. Therefore, patients who 
are illiterate, hearing impaired, or visually impaired 
and those with other communication disorders were 
excluded from the study. As the MMSE was found valid 
for use within Arabic-speaking populations,21 we used 
the Arabic version of the MMSE in this study. 

We also assessed the nutritional status of 
the participants using the Arabic version of the 
Mini-Nutritional Assessment (MNA®) tool, available 
from the Nestlé Nutrition Institute.22 This tool has 
also been shown to be effective and valid with high 
specificity and sensitivity to determine the nutritional 
status of older adults.22-24 The MNA® scores range from 
0-30 points. Depending on the score, the individual 
is classified as well-nourished (24-30 points, at risk of 
malnutrition (17-23.5 points), or undernourished (<17 
points).25 

We also used the modified Katz Index of  
Independence in activities of daily living (ADL) such as 
eating, bathing, dressing, and toileting.26 The response 
was recorded according to the degree of difficulty (none, 
a little, a lot, and unable to). We  identified participants 
as fully functional (score: 6), with moderate functional 
impairment (score: 3-5), or with severe functional 
impairment (score: 0-2). All the instruments (MMSE, 
MNA, and ADL) are reliable and valid.21,27,28

Body mass index (BMI) was determined by dividing 
the weight in kg by the square of height in meters. We 
classified them as underweight (<18.5 kg/m2), normal 
weight(18.5-24.9 kg/m2), overweight (25.0-29.9 kg/m2), 
or obese (≥30 kg/m2) according to the World Health 
Organization (WHO) international standard of BMI.25   

A pilot study of 20 elderly individuals in 4 
primary healthcare centers in Riyadh, Saudi Arabia 
was conducted to ascertain that the questions were 
understood, to estimate the time required to complete 
the questionnaire, and to explore any obstacles or 
constraints. Field supervisors revised the questionnaire 
accordingly and tested its clarity and feasibility. 

Statistical analysis. Data were analyzed using 
Statistical Package for Social Sciences, version 22 (IBM 
Corp, Armonk, NY, USA) for statistical analysis. We 
presented age as a continuous variable (the mean ± 
standard deviation) in the text, while we presented all 
other variables as categorical variables (the frequency 
and percentage) in the tables. 

Bivariate relationships or differences of each 
categorical variable with cognitive impairment were 
examined by the Chi-square test (χ2), while multivariate 
relationships between the cognitive impairment and 
various variables were determined by logistic regression. 
The binary logistic regression was applied, in which 
cognitive status was taking as the dependent variable and 
other variables as independent variables. The probability 
of cognitive impairment risk over the probability of no 
risk of cognitive impairment was presented in the form 
of an odds ratio. Differences were considered significant 
at p<0.05, at 95% confidence interval (CI).

Results. The study included 1299 older adults who 
completed the MMSE. The response rate was 85%. 
Table 1 shows the social-demographic characteristics of 
the participants according to cognitive status, measured 
using the MMSE. Of the participants, 70.4% were 
males. The mean age was 66.2 ± 5.9 years, with ages 
ranging from 60 to 93 years. The mean ages for male 
was 67.0 ± 6.8 years and 68.1 ± 6.5 years for female. 
Most participants (77.3%) were aged 60-69 years, 
married (89.3%), and unemployed (78.4%). The study 
population included 18.0% from the city’s Central, 
33.4% from the Western, 16.0% from the Eastern 
sector, 20.4% from the Southern, and 12.1% from the 
Northern. 

Approximately  79.1% of the participants had intact 
cognitive function, whereas 17.1% had mild cognitive 
impairment and 3.8% had severe cognitive impairment. 
Impaired cognitive function was associated with 
increased age, female gender, low education level, being 
unmarried, unemployed, low income, and the East and 
West sectors (p<0.001).

Table 2 presents the living arrangements, dependency 
on others, ADL, nutritional status, and BMI of the 
participants according to MMSE score. Only 5.6% 
of the participants lived alone. The majority (96.2%) 
were classified as fully functional based on their ADL 
scores, and 86.5% had a normal nutritional status. 
Nevertheless, 41.2% were overweight, and 39.4% were 
obese. Reduced cognitive impairment was significantly 
associated with dependency on others, functional 
impairment, and malnutrition (p<0.001).

Table 3 demonstrates that the binary logistic 
regression for the risk of cognitive impairment MMSE 
versus Age, level of education, marital status, working 
status, income, area of residence, help requirement, 
ADL, and MNA maintained a marked association 
after adjusting for other variables. Other variables such 
as the participants gender, housing ownership, living 
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Table 1 - Socio-demographic characteristics by Mini-Mental State Examination score (N=1299). 

Characteristics
Total 
N (%)

Examination scores P-value

0-17
50 (3.8)

18-23    
222 (17.1)

24-30
1027 (79.1)

Age (years)

60-69 1004 (77.3) 21 (2.1) 132 (13.1) 851 (84.8)
0.00170-79 256 (19.7) 20 (7.8) 73 (28.5) 163 (63.7)

80+ 39   (3.0) 9 (23.1) 17 (43.6) 13 (33.3)
Gender

Male 914 (70.4) 26 (2.8) 153 (16.7) 735 (80.4)
0.011

Female 385 (29.6) 24 (6.2) 69 (17.9) 292 (75.8)
Education level

Read and write 612 (47.1) 31 (5.1) 119 (19.4) 462 (75.5)

0.006
Primary and 
intermediate 492 (37.9) 14 (2.8) 83 (16.9) 395 (80.3)

Secondary and 
university 195 (15.0) 5 (2.6) 20 (10.3) 170 (87.2)

Marital status
Married 1160 (89.3) 36 (3.1) 181 (15.6) 943 (81.3)

0.001
Unmarried 139 (10.7) 14 (10.1) 41 (29.5) 84 (60.4)

Occupation
Employed 281 (21.6) 3 (1.1) 29 (10.3) 249 (88.6)

0.001
Unemployed 1018 (78.4) 47 (4.6) 193 (19.0) 778 (76.4)

Income (Saudi Riyals)
less than 6000 253 (19.5) 21 (8.3) 38 (15.0) 194 (76.7)

0.0016000+ 353 (27.2) 9 (2.5) 49 (13.9) 295 (83.6)
No answer 693 (53.3) 20 (2.9) 135 (19.5) 538 (77.6)

Housing
Rent 218 (16.8) 6 (2.8) 25 (11.5) 187 (85.8)

0.031Owned 1019 (78.4) 43 (4.2) 181 (17.8) 795 (78.0)
Other 62   (4.8) 1 (1.6) 16 (25.8) 45 (72.6)

Residence
North 157 (12.1) 4 (2.5) 14   (8.9) 139 (88.5)

0.001
Central 234 (18.0) 5 (2.1) 27 (11.5) 202 (86.3)
South 268 (20.6) 7 (2.6) 63 (23.5) 198 (73.9)
East 207 (15.9) 14 (6.8) 63 (30.4) 130 (62.8)
West 433 (33.3) 20( 4.6) 55 (12.7) 358 (82.7)

Scores: 24-30 intact cognitive function, 18-23 mild cognitive impairment, 0-17 severe cognitive 
impairment

arrangement, BMI failed to predict the risk of cognitive 
impairment.

While non-modifiable risk factors such as increased 
in age (OR=6.646; 95% CI=3.007-14.688), modifiable 
risk factors such as low level of education (OR = 2.5435; 
95% CI=1.496-4.322),  lower performance in ADL 
4.092(1.415-11.839) (OR=4.092; 95% CI=1.415-
11.839) and malnutritional status MNA (OR=2.598; 
95% CI=0.490-13.785)were associated with increased 
risk of cognitive decline.

Discussion. As the world’s population ages, the 
decline of cognitive function among older adults are 
becoming common and poses significant threats to their 
mental and physical wellbeing; moreover, its burden 
extends to family caregivers.29 Cognitive impairment 
affects the quality of life and increases health care 
costs.30 In the present study, 17.1% of the participants 
were affected by mild cognitive impairment and 3.8% 
were affected by severe cognitive impairment. These are 
less than the 45% (mild 38.6%) reported in a cross-
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Table 2 - Living arrangement, activities of daily living, and nutritional assessment by Mini-Mental State Examination score 
(N=1299).

Characteristics

Total
N (%)

Examination scores P-value

0 - 17
50 (3.8)

18 – 23
222 (17.1)

24 - 30
1027 (79.1)

Living arrangement
Alone 73   (5.6) 2 (2.7) 9 (12.3) 62 (84.9)

0.447
With relative 1226 (94.4) 48 (3.9) 213 (17.4) 965 (78.7)

Needs help
No 1075 (82.8) 33 (3.1) 160 (14.9) 882 (82.0)

0.001
Yes 224 (17.2) 17 (7.6) 62 (27.7) 145 (64.7)

 Activities of daily living
Severe functional impairment 23   (1.8) 11 (47.8) 3 (13.0) 9 (39.1)

0.001Moderate functional impairment 26   (2.0) 6 (23.1) 10 (38.5) 10 (38.5)
Fully functional 1250 (96.2) 33   (2.6) 209 (16.7) 1008 (80.6)

Nutrition status
Normal 1124 (86.5) 33   (2.9) 169 (15.0) 922 (82.0)

0.001Risk of malnutrition 167 (12.9) 14   (8.4) 52 (31.1) 101 (60.5)
Malnourished 8   (0.6) 3 (37.5) 1 (12.5) 4 (50.0)

Body mass index
<25 252 (19.4) 14   (5.6) 44 (17.5) 194 (77.0)

0.3125-29.9 535 (41.2) 16   (3.0) 99 (18.5) 420 (78.5)
30+ 512 (39.4) 20   (3.9) 79 (15.4) 413 (80.7)

Scores: 24-30 intact cognitive function, 18-23 mild cognitive impairment, 0-17 severe cognitive impairment

sectional study of older adults in the family medicine 
clinics affiliated with King Faisal Specialist Hospital 
and Research Centre, Riyadh, Saudi Arabia using 
the Montreal Cognitive Assessment test.31 Yet, our 
findings are consistent with the 5-7% global prevalence 
of dementia and the 10-20% prevalence of cognitive 
impairment among the elderly.32,33 The regional 
prevalences of dementia and mild cognitive impairment 
both range between 4.4% and 32%.34-36 But better 
than 69.8% of Morocco’s older adults were classed 
as having cognitive impairment. The malnutrition, 
gender and low education were risk factors for cognitive 
impairment, when moderate level of physical activity 
was a protective factor compared to the limited level.37

The rising rate of cognitive impairment in Saudi 
Arabia may be attributed to the widespread occurrence 
of risk factors for dementia.38,39 These risk factors 
include smoking (21.4%), diabetes mellitus (25.0%), 
hypertension (36.0%), and hypercholesterolemia 
(40.0%).41-43 Other possible risk factors for cognitive 
impairment include malnutrition and low education.30,37

Mild cognitive impairment is a transitional stage 
before dementia, and the annual conversion rate to 
dementia reaches up to 20.0%.44,45 Early detection of 
cognitive impairment can slow progression of the disease 

and offers medical, emotional, and financial benefits to 
affected individuals and their families.46,29 There is a 
need to control risk factors for cognitive impairment 
in Saudi Arabia because, as the aging population grows, 
the prevalence of dementia could increase significantly. 

Our study revealed a significant association between 
impaired cognitive function and increased age, 
female gender, low education level, and low income. 
This finding is consistent with previous studies in 
which increased age, female gender, low educational 
level, and low income were also associated with poor 
cognitive performance.37,47,48 However, our findings 
differed from those of the Chinese longitudinal 
healthy longevity survey (N=13,586), which did not 
reveal gender differences in cognitive function across 
two age cohorts.49 In later life, reading was protective 
of cognitive function. A decreased risk of cognitive 
impairment for older adults at all levels of education 
has been correlated with regular reading practises We 
should encourage older adults to read as much as they 
can from their favorable literature such as the holy 
Quran, social media, and newspaper. 

An unmarried status was associated with reduced 
cognitive function. This finding is similar to that of a 

http://www.smj.org.sa/index.php/smj/index


1320

Saudi older adults cognition using MMSE ... Alshammari et al

Saudi Med J 2020; Vol. 41 (12)      

Table 3 - Binary logistic regression: influence of the socio-demographic characteristics, activities of daily living, and nutrition status on 
the risk of severe or mild cognitive impairment (N=1299).

Characteristics

 
Mini-Mental State Examination

Total N (%)  Impaired Not impaired Unadjusted OR
(95%CI)

Adjusted OR
(95%CI) 

 <24   24-30
  272 (20.9) 1027 (79.1)

Age (years)
60-69 1004 (77.3) 153 (15.2) 851(84.8)  Reference
70-79 256 (19.7) 93 (36.3) 163(63.7) 3.173(2.334-4.316) 2.845(2.013-4.020)
80+ 39   (3.0) 26 (66.7) 13(33.3) 11.124(5.593-22.126) 6.646(3.007-14.688)

Educational level

Secondary and university 195 (15.0) 25 (12.8) 170 (87.2)  Reference

Read and write 612 (47.1) 150 (24.5) 462 (75.5) 2.208 (1.396-3.492) 2.543(1.496-4.322)

Primary and intermediate 492 (37.9) 97 (19.7) 395(80.3) 1.670 (1.039-2.685) 1.937(1.124-3.339)
Marital status

Married 1160 (89.3) 217 (18.7) 943 (81.3)  Reference 

Unmarried 139 (10.7) 55 (39.6) 84 (60.4) 2.845 (1.964-4.122) 2.500(1.591-3.930

Occupation

Employed 281 (21.6) 32 (11.4) 249 (88.6)  Reference 

Unemployed 1018 (78.4) 240 (23.6) 778 (76.4) 2.400 (1.616-3.565) 1.531(0.985-2.381)
Income (Saudi Riyals)

6000+ 353 (27.2) 58 (16.4) 295 (83.6)  Reference 

less than 6000 253 (19.5) 59 (23.3) 194 (76.7) 1.056 (0.750-1.486) 1.825(1.167-2.855)

No answer 693 (53.3) 155 (22.4) 538 (77.6) 0.682 (0.489-0.952) 0.632(0.406-0.982)
Residence

North area 1 157 (12.1) 18 (11.5) 139 (88.5)  Reference

Central area 2 234 (18.0) 32( 13.7) 202 (86.3) 0.618 (0.356-1.072) 0.372 (0.188-0.736)
South area 3 268 (20.6) 70 (26.1) 198 (73.9) 1.688 (1.167-2.441) 1.348 (0.876-2.077)
East area 4 207 (15.9) 77 (37.2) 130 (62.8) 2.827 (1.941-4.118) 4.063 (2.545-6.486)
West area 5 433 (33.3) 75 (17.3) 358 (82.7) 0.756 (0.483-1.184) 0.439 (0.256-0.752)

Needs help
No 1075 (82.8) 193 (18.0) 882 (82.0)  Reference 
Yes 224 (17.2) 79 (35.3) 145 (64.7) 2.490 (1.817-3.413) 3.265 (2.157-4.941)

Activities of daily living
Fully functional 1250 (96.2) 242 (19.4) 1008 (80.6)  Reference
Moderate impairment 26   (2.0) 16 (61.5) 10 (38.5) 6.479 (2.772-15.145) 2.499(1.022-6.113)
Severe impairment 23   (1.8) 14 (60.9) 9 (39.1) 6.664 (2.987-14.868) 4.092(1.415-11.839)

Nutrition status
Normal 1124 (86.5) 202 (18.0) 922 (82.0)  Reference
Risk of malnutrition 167 (12.9) 66 (39.5) 101 (60.5) 2.983 (2.111-4.214) 1.875(1.228-2.863
Malnourished 8   (0.6) 4 (50.0) 4 (50.0) 4.564 (1.132-18.403) 2.598(0.490-13.785)

Values are presented as numbers and percentages (%). OR: odds ratio, CI: confidence interval

previous study, which reported that  being married may 
serve as a buffer against the negative cognitive impacts 
of aging.51 A sizeable number of our older adults are 
still living with spouse particularly men. This may 
contribute to their low cognitive impairment. Only 
5.6% of the participants in our study lived alone. The 

cognitive function of those living alone and those living 
with relatives did not differ significantly. This finding 
confirmed that of a previous study in which those who 
lived alone did not show declines in cognitive score over 
2 years, even though they reported greater feelings of 
emotional loneliness than those living with others.52

http://www.smj.org.sa/index.php/smj/index
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Interestingly, past literature supports our finding 
that working is protective. So policy makers may find 
this data in support of increasing the age of retirement. 
Also create an opportunities for older adults to 
participate in paid or voluntary work. Such effort may 
prevent loneliness and generate some income to them. 
This finding is consistent with that of a study carried 
out by Xue et al.53 They found the cognitive function 
of individuals who were not currently working to be 
inferior to that of their counterparts. They suggest 
the cognitively stimulating activities associated with 
employment may benefit the memory of older adults.53 

The majority (96.2%) of participants in our 
study were able to perform ADL independently, 
and we found a significant association between poor 
cognitive function and functional impairment. This 
is consistent with the results of a previous study that 
suggest screening for independence in ADL could 
serve as an additional and potentially economically 
viable indicator to assess the risk of poor cognitive 
function.54,55 Health decision makers and professional 
should work on improving older adults ADL, since 
this modifiable factors may help to improve the overall 
cognitive function of the older adults.  Also, exercise-
based therapeutic strategies aiming to improve physical 
fitness should be implemented as recommended by 
previous investigators.37,56 Provided the protective 
effects of physical activity and physical function on the 
cognitive decline at later age, decision-makers should 
plan health promotion programs of regular physical 
activity, provide physical fitness facilities to improve 
physical and cognitive function among people across 
all ages. Also improve the provision of physiotherapy. 
These maneuver are also supported by the previous 
literature.37,57

Approximately 41% of the participants were 
overweight, and 39.4% were obese according to the 
WHO classification. A lower BMI was associated with 
a decline in cognitive function, which is similar to the 
findings of a previous study in the United States. The 
investigators found a lower BMI was associated with 
faster rates of cognitive decline, specifically, semantic 
and episodic memory.58Although malnutrition risk 
is well investigated in older adult care facilities, few 
researches have been published to address community-
dwelling older adults’ concerns. 

We found a significant association between 
nutritional status and cognitive function. A previous 
study found that those with cognitive impairment 
were at higher risk of malnutrition, which can have 
significant adverse effects on quality of life, clinical 

outcomes, and morbidity and mortality.59 Malnutrition 
is one of the health problems in the elderly population, 
which increases the risk of poor clinical outcomes.60 
These indicate that nutritional status monitoring can 
prevent it from leading to cognitive impairment. Thus, 
health professionals should assess the nutritional and 
cognitive status of the older adults regularly to the early 
dictation and timely management. 

Screening, treatment, and rehabilitation should 
be integrated to prevent unnecessary suffering and 
prolonged dependency among the elderly. A previous 
study reported that, while a majority of older adults 
and primary care physicians have a positive attitude 
regarding regular cognitive assessments, only 16.0% of 
seniors receive one.29 A family physician and his or her 
team have a pivotal role in the assessment of an older 
adult’s cognitive status and in monitoring responses 
to treatment. The WHO recommends age-friendly 
primary healthcare to achieve the goal of successful 
aging.61 So far, in Saudi Arabia, primary health care 
centers provide free of charge preventive and curative 
services to Saudi Citizens. 

Recently, aging has become a priority for primary 
healthcare s in Saudi Arabia, particularly in respect to 
continuous training programs targeting health workers 
in these centers provided by the Ministry of Health in 
the area of geriatric care. We recommend  the areas of 
training, such as health screening, assessment, treatment, 
and rehabilitation, be based on evidence-based studies, 
practices, and resources. With this foundation, progress 
toward further investment in health priorities for older 
adults can be better assured, thereby improving these 
individuals’ quality of life. 

Study limitations. The cross-sectional design of this 
study prevented us from establishing causality. Though 
the study was conducted in the biggest city in Saudi 
Arabia, our findings may not be generalizable to all 
areas of the country. 

In conclusion,  approximately  21% of the 
participants had cognitive impairment associated with 
increased age, female gender, low education level, 
unmarried, and a low income. Also, reduced cognitive 
function was associated with dependency on others, 
functional impairment, and malnutrition. The current 
study will help health-policy makers take appropriate 
measures to improve the existing healthcare services 
provided to older adults. Comprehensive geriatric 
assessment including cognitive function of older adults 
in primary healthcare  would inevitably reduce these 
individuals’ risk of developing complications and 
improve their quality of life. 

http://www.smj.org.sa/index.php/smj/index
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