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Abstract

Background Cognitive decline is one of the aging health problems that strongly affects daily functioning and quality
of life of older adults and threatens their independence. The aim of this study was to assess the prevalence and pat-
tern of cognitive impairment (Cl) among community-dwelling elderly in Egypt and the contribution of socioeco-
nomic status to inequality in cognitive impairment.

Methods A cross-sectional study involved 470 community-dwelling elderly aged 60 years or older living in Kafr
El-Sheikh Governorate, Egypt. Subjects were recruited from home visits, geriatric clubs, and outpatient clinics. The
Montreal Cognitive Assessment tools (MoCA & MoCA-B) were used to assess the prevalence of cognitive impairment,
Hachinski ischemic score (HIS) to investigate the type of cognitive impairment, Ain Shams Cognitive Assessment
(ASCA) tool to assess the pattern of specific cognitive domain affection, and an Egyptian socioeconomic status (SES)
scale to classify the SES of the study participants.

Results The prevalence of cognitive impairment was 50.2% distributed as 37.7% for mild cognitive impairment

(MCI) and 12.5% for dementia. The most common type of cognitive impairment was the degenerative type (47.9%).
Pattern of specific domain affection among cognitively impaired subjects ranged from 94% for visuospatial function
to 12.7% for abstraction. Cognitive impairment was significantly higher with increasing age, female sex, marital status
(single or widow), low education, higher number of comorbidities, and positive family history of cognitive impairment
(p<0.001). Also, cognitive impairment was concentrated mainly among participants with low socioeconomic score
(p<0.001).

Conclusion In Egypt, cognitive impairment is significantly prevalent and concentrated among those who are in low
socioeconomic status. Patients with mild Cl were more than those with dementia, and the most common type of Cl
was the degenerative type. Increasing educational level of low SES population and improving their access to health-
care services are highly recommended to improve the inequity of cognitive impairment.

Keywords Ain Shams Cognitive Assessment tool, MoCA, Pattern of cognitive impairment, Socioeconomic status,
Community-dwelling elderly
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anticipation of a substantial rise in the prevalence of CI,
making it a significant global public health concern [2].

The World Health Organization (WHO) estimates
that the number of individuals with dementia world-
wide is approximately 55 million, with this number
expected to reach approximately 78 million by 2030 and
139 million by 2050 [3]. Two-thirds of the people with
dementia are projected to be from the low- and mid-
dle-income countries including Africa [4]. Dementia
prevalence in Africa varies from 2.3 to 20.0% [5], and a
review on the epidemiology of dementia in the Middle
East and North Africa (MENA) estimated a crude inci-
dence of 27/1000 over a 20-year period [6]. In Egypt,
a systematic review found the prevalence of dementia
ranged from 2.1 to 5.7%; these data were derived from
only four governments in Egypt (New Valley, Red Sea,
Assiut, and Qena) [7].

Cognitive abilities serve as a fundamental cornerstone,
enabling one to live independently, proficiently handle
financial responsibilities, adhere to medication regimens,
and drive safely. Moreover, the preservation of cogni-
tive functions is vital for effective interpersonal commu-
nication, sensory information processing, integration,
and appropriate responsiveness to others [8]. Under the
broad umbrella of cognitive abilities, several distinct cog-
nitive domains are present, each contributing to overall
mental performance. These domains include attention,
memory, executive function, language, and visuospa-
tial abilities. With aging, each of these domains exhibits
measurable decline [9].

Indeed, numerous risk factors have been elucidated
in relation to the onset of cognitive impairment. These
encompass a range of factors, including biological, life-
style, environmental, and pathological influences that are
linked to specific medical conditions and diseases [10].
These factors can influence cognition through life in both
positive and negative ways. Factors that contribute posi-
tively include engaging in higher education, social inter-
actions, seeking intellectual stimulation, and maintaining
regular physical activity. Conversely, factors such as lim-
ited educational attainment, insufficient physical activity,
health problems, and substance abuse (including alcohol
and drug misuse) can yield detrimental effects on cogni-
tive function [11].

The impact of social determinants on cognitive health
is a universal and enduring phenomenon that operates
persistently and cumulatively [12]. The dynamic nature of
socioeconomic status (SES) extends through the entirety
of an individual’s lifespan, wherein a variety of socioeco-
nomic indicators exert distinct influences on cognitive
well-being. These multifaceted indicators interact syn-
ergistically, contributing to the onset and progression
of cognitive impairment. This highlights the critical role
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played by multiple individual socioeconomic risk factors
in shaping cognitive health [13, 14].

In developing countries, disparities in SES have been
observed to influence the diversity in cognitive perfor-
mance and rates of cognitive decline [12]. Therefore, it
is important to understand the contributing factors that
result in varying levels of cognitive health within lower
and higher socioeconomic groups among Egyptian pop-
ulations. Furthermore, there is a gap regarding the epi-
demiological data on cognitive impairment in Egypt.
Research on the prevalence of dementia should include
multiple regions and investigate the underlying risk fac-
tors. Additionally, the extent and patterns of impair-
ment across the range of cognitive domains are not yet
well established among Egyptian populations. This study
aimed to assess the prevalence of cognitive impairment
and its sub-domains among community-dwelling elderly
and to examine its relation to socioeconomic status. The
findings from this research will provide population data
evidence for researchers and policy makers to be used for
informed decision-making.

2 Methods

2.1 Study design and settings

This is a cross-sectional study of 470 participants aged
60 years and older from community-dwelling elderly liv-
ing in Kafr El-Sheikh Governorate in Egypt. The study
participants were recruited from home visits and geriat-
ric clubs and from patients attending outpatient clinics
including geriatrics, ophthalmic, and physiotherapy clin-
ics, using a convenient sampling method. The study was
conducted during the period from 1 May 2020 to 1 Octo-
ber 2022. The data collection was carried out during the
COVID-19 pandemic that resulted in long time of data
collection due to limited access to the study participants.

2.2 Sampling

The sample size was calculated based on the average esti-
mate of prevalence of cognitive impairment among com-
munity-dwelling elderly in Egypt (5.7%) [7]. A sample
size of at least 470 participants produces a two-sided 95%
confidence interval. This sample was satisfactory to com-
pare the SES mean score of the two groups by the two
independent samples ¢-test with a moderate effect size of
0.5 at level of significance =0.05 and power =80%.

2.3 Target population

The study included males and females’ community-dwell-
ing elderly (> 60 years old) who were willing to participate
in the study. Subjects with delirium, severe depression,
acute illness, or communication disability that interfere
with applying the assessment tools, e.g., severe hearing or
visual impairment, were excluded.
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2.4 Data collection
The following assessments were done for each participant.

2.4.1 Astructured interview questionnaire was designed
to collect the following data

Including personal data such as age; sex; marital status;
educational level (low educated is illiterate or <9 years
of education and high educated>9 years of education);
smoking history; medical history of chronic diseases, e.g.,
diabetes mellitus and hypertension; and family history of
cognitive impairment.

2.4.2 Cognitive function assessment

The Arabic version of the Montreal Cognitive Assess-
ment (MoCA) tool was used [15]. It is a cognitive screen-
ing test that has been proven to be sensitive to mild
cognitive impairment (MCI) and can predict future
cognitive decline in several cognitively impaired states,
including Alzheimer’s disease (AD). It is also useful in
differentiating between MCI and AD in mild to moderate
stages. It assesses different cognitive domains including
attention and concentration, executive functions, mem-
ory, language, visuospatial skills, conceptual thinking,
calculations, and orientation. The time for its application
is 10—15 min, with a maximum score of 30. A score of 26
or more is considered normal, score of 19-25 is consid-
ered MCI, and score of 18 or less is considered dementia
[16].

The author of the MoCA proposed adding 1 point to
individuals with 12 years of education or less, aiming to
correct the effect of education on MoCA performance
and developed a specific version adapted for education-
limited individuals named MoCA-Basic (MoCA-B) ver-
sion [17]. We used (MoCA) version [16] for educated
subjects and (MoCA-B) version [17] for illiterate and
low-educated (< 12 years of education) subjects.

For assessment of specific cognitive domain affec-
tion Among cognitively impaired subjects, we used a
new valid and reliable neurocognitive diagnostic evalu-
ation battery that can evaluate specific domain affection
in both educated and illiterate subjects under the name
of Ain Shams Cognitive Assessment (ASCA) scale [18].
This scale includes the following cognitive subtests:
paired associated test [verbal learning (VL), distractor
interval (DI), delayed recall (DR)], word recognition test
(WRNP), Bender-Gestalt (BG) copy and recall, digit span
forward (FW) and backward, set shifting line and time
of trail-making test, verbal fluency lexical and semantic,
confrontation object naming (CN), cuing (stimulus or
phonemic), abstraction, and judgment. These subtests
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can assess several cognitive domains including learn-
ing and verbal memory, working memory (encoding,
spatial, cuing), language and semantic memory, execu-
tive function and processing speed, visuospatial func-
tion, attention, abstraction, and judgment. Each domain
was assessed separately to see if it is normal or impaired.
In this study, we defined test and domain impairment
as z-scores falling below — 1.5, equivalent to at least 1.5
standard deviations (SDs) below the mean of the norma-
tive population. This criterion aligns with the midpoint of
the range (1-2 SD) suggested in the DSM-5 as a reference
for mild cognitive disorders [19].

2.4.3 Type of cognitive impairment

This was assessed using Hachinski ischemic score (HIS)
which categorize CI into primary degenerative, vascular,
or multi-infarct and mixed type. The composing items
include history of hypertension and history of stroke as
well as symptoms suggesting cerebrovascular events. The
total score is determined as follows: <4 suggests a degen-
erative type, score 4—7 for mixed type, and >7 suggests a
vascular type [20].

2.4.4 Depression assessment

This was performed using Arabic version of Patient
Health Questionnaire-9 (PHQ-9) [21]. PHQ-9 is a clini-
cal tool for assessment of depression. The participant is
asked nine questions: “over the last 2 weeks, how often
have you been bothered by any of those problems? For
every question, participant is scored as follows: not
at all=0, several days=1, more than half the days=2,
and nearly every day=3. The total score for depression
severity is classified as follows: 0—4 none or minimal
depression, 5-9 mild depression, 10—14 mild to moder-
ate depression, 15—-19 moderate depression, and 20-27
severe depression. Participants with moderate or severe
depression were excluded [22].

2.4.5 Socioeconomic status (SES)
This was calculated based on the Egyptian Socioeconomic
Scale [23]. The scale includes several subdomains such as
level of education, work status, computer use, income,
family size, crowding index, sewage, and refuse disposal,
each domain has a specific score, then the total score was
calculated (maximum score=48), and the cut-off points
used for SES classification were as follows: high level was
indicated as at least 70% (>33), medium level as 40 to less
than 70% (19-33), and low level as less than 40% (< 19).
The interview was conducted by a trained geriatrician
and consumed on average about 50 min for each partici-
pant to be completed.
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2.5 Statistical analysis

The collected data underwent coding, tabulation,
and statistical analysis using SPSS version 22 (IBM
Corp., Armonk, NY, USA). Quantitative variables were
described in terms of their mean, standard deviation
(SD), and range. Qualitative variables were described
by frequency and percentage. To compare qualitative
variables, the chi-square test was employed, and in cases
where there was an expected cell count of less than five,
Fisher’s exact test was used. All statistical tests were two
tailed, and the significance level was determined based on
the probability (P) value, where p <0.05 was deemed sig-
nificant, and p<0.01 was regarded as highly significant.
The analysis of ASCA subtests impairment was done
using Z-scores analysis, considering positive and nega-
tive deviations around the standardized Z score using the
mean and SD of the normative Egyptian populations.

3 Results

A total of 470 subjects were investigated in this study;
the mean age of the study population was 66.3 years old
with standard deviation+5.6. Most of them were males
(72.1%), married (67.9%), low educated (58.5%), and non-
smoker (52.8%) and have medium level of SES (65.1%)
(Table 1). The prevalence of cognitive impairment (CI)
according to MoCA test examination was 50.2% which
was distributed as 37.7% for MCI and 12.5% for dementia
(Table 2). By investigating the type of cognitive impair-
ment using HIS, it was found that degenerative type
was the most common (47.9%) followed by mixed type
(37.7%) and then vascular type (14.4%) (Fig. 1).

The prevalence of CI exhibited a notable degree of ine-
quality. The results showed that older age, female gender,
being unmarried (single, widow, divorced), and having
a lower educational level were significantly associated
with higher rates of CI. Additionally, CI was significantly
associated with increasing total number of comorbidi-
ties (>3) (p<0.001) with a higher prevalence observed
in individuals with chronic medical conditions. CI was
significantly high among older adults with diabetes 64.2%
(46% MCI and 18.2% dementia), hypertension 56.1%
(36.9% MCI and 19.2% dementia), neurological disor-
ders 76.8% (42% MCI and 34.8% dementia), and sensory
impairment 69.3% (41.9% MCI and 27.4% dementia).
Furthermore, CI was significantly associated with posi-
tive family history of cognitive impairment (»=0.002)
such that CI was significantly higher among subjects
with positive family history (70.8%) compared to (47.9%)
among subjects with no family history of CI (Table 3).

There was a statistically significant association between
cognitive function and all socio-economic domains
except for family size and crowding index as cognitive
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Table 1 Sociodemographic data of the studied Egyptian elderly,
2020-2022 (n=470)

Age (in years) Range 60-90
Mean +=SD 66.3+5.6
No. %

Age (years)

60-69 359 764

70-79 91 194

>80 20 4.2
Sex

Male 339 72.1

Female 131 279
Marital status

Married 319 67.9

Single 14 29

Widow 133 283

Divorced 4 09
Education

Low education (<9 years) 275 58.5

High education (> 9 years) 195 415
Smoking

Nonsmoker 248 528

Smoker 157 334

Ex-smoker 65 13.8
SES level

High 86 183

Medium 306 65.1

Low 78 16.6

SES Socioeconomic status

Table 2 Prevalence of cognitive impairment assessed by
Montreal Cognitive Assessment (MoCA) test among studied
Egyptian elderly, 2020-2022 (n=470)

MoCA test
No. %

Normal 234 49.8
Cognitive impairment

MCI 177 377

Demented 59 12.5
Range of MoCA test score 3-30
Mean+SD 22.8+55

MoCA Montreal Cognitive Assessment, MCI mild cognitive impairment

impairment was significantly associated with low educa-
tion, no occupation, low income, infrequent computer
uses, and bad sanitation (p<0.001). The prevalence of
CI was mainly concentrated in subjects with low and
medium SES. Dementia rate was significantly higher
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M Degenerative type
W Mixed type

Vasculare type

Fig. 1 Types of cognitive impairment assessed by Hachinski ischemic
score among cognitively impaired participants (n=236)

among subjects with low SES compared to those with
high SES (25.6% vs. 4.6%). Similarly, MCI rate was signifi-
cantly higher among subjects with low SES compared to
those with high SES (60.3% vs. 22.1%) with significant dif-
ference (p <0.001) (Table 4).

By examining the pattern of distribution of specific
cognitive domain affection among cognitively impaired
subjects using ASCA scale, the most affected domain was
visuospatial function (94.1%) followed by language and
semantic memory (88.1%) and working memory (88.1%),
and the least was for abstraction function (12.7%) (Fig. 2).

When comparing the cognitive performance across
cognitive domains and the educational level, it was found
that among the highly educated group, there was a signif-
icant higher affection of working memory function, exec-
utive functions, and learning and verbal memory than in
low educated group (100% vs. 81.5%, p<0.001), (83.3%
vs. 61.8%, p<0.001), and (48.8% vs. 20.3%, p<0.001),
respectively, while among low educated group there was
a significant higher affection of the visuospatial func-
tion and language and semantic memory functions than
in the high educated group (99.3% vs. 84.5%, p<0.001)
and (93.4% vs. 78.6%, p<0.001). However, there was no
significant difference between the two groups as regard
performance in the cognitive functions of attention,
abstraction, and judgment (p=0.209, 0.343, and 0.179,
respectively) (Table 5).

When comparing cognitive subdomain impairment
by ASCA and SES level (high, low, medium), we found
that there was significant association between SES level
and impairment in the following cognitive sub-domains:
episodic verbal recall, processing speed, language and
semantic memory, and visuospatial function. That
impairment in those domains was higher among low SES
group compared with high SES group (37.3% vs.13.1%,
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p=0.037) for verbal recall, (26.9% vs.4.3%, p=0.007)
for processing speed, (95.5% vs. 69.6%, p=0.004) for
language and semantic memory, and (91.1% vs. 60.9%,
p<0.001) for visuospatial function (Table 6).

4 Discussion

With the increasing proportion of elderly individuals
within the population, CI emerges as a significant pub-
lic health concern, posing threats to the independence
of older adults and exerting profound challenges on the
social security and healthcare systems [1]. According to
MoCA test examination of the studied population, the
estimated prevalence of CI in this study was 50.2% with
37.7% who had MCI, and 12.5% were demented. This fig-
ure is consistent with an Egyptian study that estimated
the prevalence of CI in community-dwelling elderly as
51.4% [24]. The prevalence of CI worldwide varies widely.
In a systematic review (including 80 studies), the esti-
mated prevalence of CI ranged between 5.1 and 41%
with a median of 19.0% [25]. These variations can be
attributed to various factors including the study settings,
demographic characteristics of the population, cultural
differences, and variations in the assessment tools used
for screening. These factors collectively contribute to var-
iations in the definition and categorization of mental and
neurocognitive disorders, thereby influencing the wide
range of CI prevalence reported [26].

The prevalence of MCI in Egypt was estimated as 32%
by Amer et al. [27]. Another study also found the preva-
lence to be 34.2 and 44.3% of the elderly men and women,
respectively [15]. That was consistent with the result of
the current study that the prevalence of MCI was 37.7%.
The higher prevalence of CI, both MCI and dementia,
within the Egyptian population can potentially be attrib-
uted to the significant proportion of illiteracy among
Egyptian elderly individuals, accounting for approxi-
mately 56.5% [28]. In the present study, illiterate individ-
uals or those with lower educational levels represented
58.5% of the studied population that further emphasizes
the association between educational attainment and cog-
nitive health.

By investigation of the type of CI using the Hachin-
ski ischemic score, in the present study, the degenera-
tive type was the most common type among cognitively
impaired subjects followed by mixed type then the vas-
cular type. This is consistent with the classification of
dementia in most literatures where the most common
type of neurodegenerative dementia was Alzheimer and
then vascular dementia [29, 30].

The extent and patterns of impairment across the
range of cognitive domains are not yet well established
so we used a newly developed validated tool named
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mentia) and sociodemographic and medical data of the studied

Variable MoCA test p-value
Normal (n=234) MCl (n=177) Dementia (n=59)
No. % No. % No. %
Age (years) <0.001"
60-69 214 59.6 131 36.5 14 39
70-79 20 219 4 451 30 330
>80 0 0 5 25.0 15 75.0
Sex 0.047"
Male 178 525 116 342 45 133
Female 56 427 61 46.6 14 10.7
Marital status <0.001"
Married 200 62.7 102 320 17 53
Single 6 429 7 50.0 1 7.1
Widow 26 19.6 66 496 41 30.8
Divorced 2 50.0 2 50.0 0 0.0
Education <0.001"
Low education 123 44.7 115 418 37 13.5
High education m 56.9 62 31.8 22 1.3
Smoking <0.001"
Nonsmoker 133 53.6 94 379 21 85
Smoker 86 54.8 54 344 17 10.8
Ex-smoker 15 23.1 29 446 21 323
Number of comorbidities <0.001"
No comorbidities 38 826 6 13.0 2 4.4
1-2 comorbidities 137 64.6 69 325 6 29
>3 comorbidities 59 278 102 48.1 51 241
Types of comorbidities <0001
DM
Yes 63 358 81 46.0 32 18.2
No 171 582 96 326 27 9.2
Hypertension
Yes 87 439 73 36.9 38 19.2 <0001
No 147 54.0 104 382 21 7.8
Neurological disorders”
Yes 16 232 29 420 24 34.8 <0.001"
No 218 544 148 399 35 8.7
Sensory impairment”
Yes 38 307 52 419 34 274 <0.001"
No 196 56.6 125 36.2 25 7.2
Family history of cognitive impairment 0002
Yes 14 29.2 22 458 12 250
No 220 52.1 155 36.7 47 1.2

" Significant. Neurological disorders such as cerebrovascular stroke, Parkinson disease, epilepsy, and brain tumors. ¥Sensory impairment such as visual or hearing

impairment

Ain Shams Cognitive Assessment (ASCA) tool that
assesses specific cognitive domain functions among
cognitively impaired subjects [18]. For easier compari-
son with other literature, we classified the cognitive

domains into the most common domains classified
by DSM-5 (learning and memory, complex attention,
executive function, language, perceptual motor func-
tion) [19]. We found that the highest proportion of
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Table 4 Association between cognitive function and different socio-economic (SE) domains of the SES scale among the studied
Egyptian elderly, 2020-2022 (n=470)

Socio-economic domains MoCA test
Normal (n=234) MCI (n=177) Dementia (n=59)
No. % No. % No. % X p-value
Mother education 42326 <0.001"
llliterate 103 389 123 464 39 14.7
Primary 62 57.9 28 26.2 17 15.9
Preparatory 33 61.1 18 333 3 56
Secondary 32 80.0 8 20.0 0 0.0
University 4 100.0 0 0.0 0 0.0
Father education 59.194 <0001"
llliterate 29 282 53 514 21 204
Literate certificate 26 473 20 36.3 9 164
Primary 49 62.0 26 329 4 5.1
Preparatory 38 38.0 45 45.0 17 170
Secondary 70 64.2 31 285 8 73
University 21 91.3 2 8.7 0 0.0
Postgraduate 1 100.0 0 0.0 0 0.0
Mother work 27473 <0.001"
No 180 45.0 161 40.2 59 14.8
Yes 54 77.1 16 229 0 0.0
Father work 29.799 <0.001"
No 1 204 26 48.1 17 315
Yes 223 536 151 36.3 42 10.1
Computer use 115.985 <0001"
Never 77 287 138 515 53 198
Sometimes 144 76.2 39 206 6 32
Lot of time 13 100.0 0 0.0 0 0.0
Per capita income 55363 <0.001"
Loan not repaid 0 0.0 1 100.0 0 0.0
Big loan 5 357 6 429 3 214
Small loan 28 277 59 584 14 139
Enough only 94 459 81 395 30 14.6
Enough and saving 107 718 30 20.1 12 8.1
Family size 7.880 0.096
6 50 435 45 39.1 20 174
5 105 488 81 37.7 29 135
<5 79 564 51 36.5 10 7.1
Crowding index’ 3369 0.185
2-4 134 469 m 388 41 143
<2 100 543 66 359 18 9.8
Sewage disposal 12.857 0.002"
No 3 136 13 59.1 6 273
Yes 231 516 164 36.6 53 11.8
Refuse disposal 42489 <0001"
No 45 287 86 54.8 26 16.5
Yes 189 60.4 91 29.1 33 10.5
SES level 61338 <0001"
High 63 733 19 221 4 46
Medium 160 523 m 36.3 35 114
Low 11 14.1 47 60.3 20 256
“ Significant

2The total number of residents per household divided by the number of bedrooms available in the home excluding kitchen, bathroom, and balconies



Tawfik et al. Journal of the Egyptian Public Health Association (2024) 99:4 Page 8 of 12

100
H Normal

88.1
90 87.3

94.1
88.1
m Abnormal
80 75 74.6
69.5 69.5
70
60
50
40
0.5 30.
30 2 5.4
20
11. 11. 2.7

10 5.

0

Learning & - Working - Visuospatial- Executive - Attention - Language & - Abstraction - Judgment
verbal memory memory semantic memory

Fig. 2 Analysis of cognitive domains function among Cl studied Egyptian elderly, 2020-2022 by ASCA scale (n=236).

ASCA, Ain Shams Cognitive Assessmen scale. Normal, normal cognitive testing by ASCA. Abnormal, impaired cognitive testing by ASCA

Table 5 Relationship between cognitive domain impairment and the educational level (high and low) among studied Egyptian
elderly with cognitive impairement, 2020-2022 (n =236)

Cognitive domain Education level
Low education High education
N(152) % N (84) % X2 p-value
Learning and verbal memory 20.604 <0.001"
Normal 121 79.6 43 512
Impaired 31 204 41 488
Working memory 17.557 <0.001"
Normal 28 184 0 0.0
Impaired 124 81.6 84 100.0
Visuospatial 21289 <0.001"
Normal 1 0.7 13 15.5
Impaired 151 99.3 71 84.5
Executive 11.786 0.001"
Normal 58 382 14 16.7
Impaired 94 61.8 70 833
Attention 1577 0.209
Normal 42 276 17 20.2
Impaired 110 724 67 79.8
Language & semantic memory 11.409 0.001"
Normal 10 6.6 18 214
Impaired 142 934 66 786
Abstraction 0.898 0.343
Normal 135 88.8 71 84.5
Impaired 17 1.2 13 15.5
Judgment 0.179 0.672
Normal 112 737 64 76.2
Impaired 40 263 20 238

" Significant
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Table 6 Relationship between impairment in cognitive sub-domain by ASCA scale and SES level of Cl studied Egyptian elderly, 2020

2022 (n=236)
Impairment SES level p-value
High (n=23) Medium (n = 146) Low (n=67)
No. % No. % No. %
Learning & verbal memory
Verbal learning 4 174 26 17.8 19 284 0.194
Verbal recall 3 131 35 239 25 373 0.037"
Working memory
Working encoding 18 783 113 774 58 86.6 0.290
Working spatial 20 86.9 136 93.2 66 98.5 0.097
Working cuing 8 34.8 41 28.1 23 343 0.587
Executive functions
Executive function 19 826 92 63.0 50 74.6 0.071
Processing speed 1 43 18 123 18 269 0.007"
Attention 16 69.6 m 76.1 50 74.6 0.799
Language & semantic memory 16 69.6 128 87.7 64 95.5 0.004"
Visuospatial 14 60.9 94 644 61 91.1 <0.001"
Abstraction 4 174 16 109 10 14.9 0.562
Judgment 3 13.1 36 24.7 21 313 0.208

ASCA, Ain Shams Cognitive Assessmen scale, SES, socioeconomic status
" Significant

test impairment was for the figure copy and recall of
Bender-Gestalt test (94%), naming (83%), and word
recognition test (80%) which primarily assess visu-
ospatial and memory functions respectively. These
results suggest that patients were particularly impaired
in visuospatial and memory domains. This is consist-
ent with the type of cognitive impairment tested above
where the most common type of impairment was the
degenerative type. This is due to the common pre-
dominance of memory impairments in neurodegen-
erative-related cognitive impairment, compared with
predominance of attention/executive in vascular-
related impairment [31].

By examination of the distribution of patterns of
impairment among CI participants, it was very diverse,
and most of them were impaired on at least one cogni-
tive domain with a very few participants who had cog-
nitive performance at or above average expectations.
This is consistent with previous study [32]. Patterns
of impairment across cognitive domains were as fol-
lows: 94.1% for visuospatial function, 88.1% for work-
ing memory and for language and semantic memory
functions,75% for attention, 69.5% for executive func-
tions, 30% for learning and verbal memory, 25.5% for
judgment, and 12.7% for abstraction. In another study,
the prevalence of specific domain affection was as fol-
lows: 31.5% for visuospatial function, 41.2% for lan-
guage, 41.7% for executive function, 42.2% for learning
and memory, and 48.8% for complex attention [32].

Those lower prevalence rates than the current study
may be attributed to the different data presentation
method as they assessed the pattern of domain affec-
tion in the total study population, while in the current
study, we assessed it among the cognitively impaired
subjects only. Therefore, the proportion of impairment
was higher in the current study. Furthermore, the dis-
tribution of the pattern was different, which could be
attributed to different risk factors. Their study was con-
ducted among hemodialysis patients who have vascular
risk factors for vascular dementia which was reflected
on higher affection of attention and executive functions.

The diversity in cognitive performance and vary-
ing rates of cognitive decline have been docu-
mented to undergo alterations in relation to a range
of factors, including demographic characteristics,
educational background, lifestyle choices, physi-
cal well-being, social engagement, and economic
resources [33]. Testing the relationship between cog-
nitive function and socioeconomic domains in the
current study revealed that CI (MCI or dementia)
was significantly associated with low educational
level, unemployment, low income, limited com-
puter use, and bad sanitary condition. In the same
context, a recent study revealed that older adults
who reported lower perceived income, lower educa-
tional attainment, compromised physical and men-
tal health, and limited access to physical and social
resources were found to have a higher likelihood
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of CI [34]. Moreover, it is important to note that the
influence of these sociodemographic characteristics
on cognitive function is not uniform, as they can
interact with one another, giving rise to unique pat-
terns of cognitive performance [35].

By examination, in the effect of SES level on perfor-
mance across different cognitive domains, we found
that there was significant association between SES level
and impairment in the following cognitive sub-domains
(episodic verbal memory, language and semantic mem-
ory, processing speed, and visuospatial functions).
Impairment of those sub-domains was higher in low
SES subjects in comparison with high and medium SES
subjects with significant difference. Although impair-
ment in the working spatial function was the most com-
mon sub-domain impairment among the three groups,
there was no statistically significant difference between
them. The observed distribution of cognitive domain
impairment can be explained by exposure to persistent
chronic stressors that have been linked to reductions
in hippocampal and amygdala volume, as well as atypi-
cal activity in the prefrontal cortex. These brain regions
play a vital role in various cognitive functions, including
memory, emotion processing, executive functions, and
social behavior [36].

A substantial body of literature demonstrates a con-
sistent and independent association between socioeco-
nomic status and cognitive function in later stages of life
[33-35]. This was confirmed in the present study where
there was a highly significant association between cogni-
tive function and SES level. The mechanism by which SES
impacts cognitive impairment is thought to be through
the building and preservation of brain reserve capac-
ity [35]. The concept of cognitive reserve highlights the
brain’s remarkable capacity for flexibility and adaptabil-
ity, enabling it to actively counteract the impact of age- or
disease-related alterations within its networks [37].

It is widely accepted that low SES is one of the risk fac-
tors for CI in older adults. Individuals with lower SES
often have limited health literacy due to their lower levels
of education. Additionally, they are less likely to receive
health advice and have reduced motivation to undergo
CI screening, which is compounded by limited access to
health resources. This economic disparity also results in
reduced social participation, as low SES individuals may
lack the time and energy to engage in socially enrich-
ing activities that can expand their cognitive reserve and
buffer the risk of CI. Thus, low SES populations are more
susceptible to CI [38].

In contrast, individuals from higher socioeconomic
groups are typically more advantaged with regards to
health. Their good working and living conditions and
greater access to healthcare knowledge and medical
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technology, resulting from their educational background,
occupational status, and income, make them less suscep-
tible to health injuries and better able to prevent cogni-
tive decline. Furthermore, they are more inclined towards
a healthy lifestyle and social network, which can help
delay cognitive decline [39]. Even when cognitive decline
occurs, those with higher SES have a better chance of
detecting the condition early and correcting adverse
factors to avoid further deterioration of cognitive func-
tion [40]. Therefore, there is an urgent need to prioritize
efforts aimed at enhancing cognitive function and pre-
venting the progression from MCI to dementia, particu-
larly among older adults who are at higher risk, including
those from low SES backgrounds. Ensuring improved
access to healthcare services becomes a critical focus in
addressing the needs of this vulnerable population.

4.1 Limitations

This study has some limitations with generalizability as the
sample size was a convenient sample, and also, the design
was a cross-sectional study that could not assess the actual
causal effect of different socioeconomic indicators (educa-
tion, work stat, computer use, income, etc.) and impair-
ment in specific cognitive domain. So, more longitudinal
studies with larger sample sizes focusing on investigating
the underlying risk factors for CI and its inequity among
Egyptian elderly in various regions in Egypt are needed.

5 Conclusion

This study found that cognitive impairment among com-
munity-dwelling elderly in Egypt was prevalent, and the
most common type of CI was the degenerative type. There
was impairment in at least one cognitive domain, and
co-occurrence of impairment across domains was very
common. The most affected cognitive domain was the visu-
ospatial function, and the least affected one was abstrac-
tion. The working memory function was the most affected
domain among the highly educated group, while among
illiterate and low educated group the visuospatial function
was the most affected domain. CI was significantly associ-
ated with increasing age, female gender, multiple comorbid
conditions, and positive family history of CI. It also had a
highly significant association with SES level that it was
mainly concentrated in the socioeconomically disadvan-
taged population (low educational level, non-occupied,
limited computer use, low income, and bad sanitation).

A significant association was observed between SES level
and impairment in the following cognitive sub-domains:
episodic verbal memory, language and semantic memory,
processing speed, and visuospatial functions. Enhancing
the educational level of low SES population and improving
their access to healthcare services can contribute to reduc-
ing the disparities in cognitive impairment.
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AD Alzheimer's disease

ASCA  Ain Shams Cognitive Assessment
BG Bender Gestalt

BW Backward

cl Cognitive impairment

CN Confrontation naming

DI Distractor interval
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FW Forward
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MClI Mild cognitive impairment
MoCA  Montreal Cognitive Assessment
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WRNP  Word recognition novel prototype
Acknowledgements

Not applicable.

Authors’ contributions

All authors designed the study. AAT managed collection of data from study
subjects, and NNA managed data preparation for statistical analysis. AAT, RMA,
and SAH wrote the first draft of the manuscript. All authors read and approved
the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the Faculty of Medicine Ain-Shams University
(FMASU) Research Ethics Committee (REC) on 18 September 2019 with refer-
ence number 285/2019. The FMASU REC operated according to guidelines of
the International Council on Harmonization and the Islamic Organization for
Medical Sciences, the United States Office for Human Research Protections,
and the United States Code of Federal Regulations and operates under Federal
Wide Assurance no., FWA 000017585. A written consent was obtained from all
participants after explaining the aim of the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 22 June 2023 Accepted: 18 November 2023
Published online: 08 February 2024

References

1. Kelley AS, McGarry K, Gorges R, Skinner JS. The burden of health care
costs for patients with dementia in the last 5 years of life. Ann Intern Med.
2015;163(10):729-36. https://doi.org/10.7326/M15-0381.

2. Deng Q LiuW.Inequalities in cognitive impairment among older adults in
China and the associated social determinants: a decomposition approach. Int
JEquity Health. 2021;20(1):1-4. https://doi.org/10.1186/512939-021-01422-5.

3. World Health Organization (WHO). Fact sheets of dementi. Geneva: World
Health Organization; 2021. Available from: https://www.who.int/news-
room/fact-sheets/detail/dementia. Accessed 13 April 2022.

(2024) 99:4

20.

21.

22.

Page 11 of 12

World Health Organization (WHO). Global action plan on the public
health response to dementia 2017-2025. Global Health Estimates.
Geneva: WHO. Available from: https.//www.who.int/publications/i/item/
global-action-plan-on-the-public-health-response-to-dementia-2017---
2025 . Accessed 25 Feb 2022.

Akinyemi RO, Yaria J, Ojagbemi A, Guerchet M, Okubadejo N, Njamnshi
AK; et al. Dementia in Africa: current evidence, knowledge gaps, and
future directions. Alzheimers Dement. 2022;18(4):790-809. https://doi.
0rg/10.1002/alz.12432.

Bhalla D, Lotfalinezhad E, Amini F, Salmannejad M, Reza Borhani Nezhad V,
Rezai Kooshalshah SF, et al. Incidence and risk profile of dementia in the
regions of Middle East and North Africa. Neuroepidemiology. 2018;50(3—
4):144-52. https://doi.org/10.1159/000487761.

Elshahidi MH, Elhadidi MA, Sharaqgi AA, Mostafa A, Elzhery MA. Prevalence
of dementia in Egypt: a systematic review. Neuropsychiatr Dis Treat.
2017;13:715-20. https://doi.org/10.2147/NDT.5127605.

Daniel L, Murman MD. The impact of age on cognition. Semin Hear.
2015;36(3):111-21. https://doi.org/10.1055/5-0035-1555115.

Burrell JR, Hodges JR, Piguet O. Neuropsychological assessment of dementia.
In: Agrawal N, Farugui R, Bodani M, editors. Oxford Textbook of Neuropsychia-
try. Oxford University Press, Oxford: England; 2020. p. 115-26.

Arvanitakis Z, Shah RC, Bennett DA. Diagnosis and management of demen-
tia. JAMA. 2019;322(16):1589-99. https://doi.org/10.1001/jama.2019.4782.

. Zahodne LB, Glymour MM, Sparks C, Bontempo D, Dixon RA, MacDonald

SW, et al. Education does not slow cognitive decline with aging: 12-year
evidence from the Victoria Longitudinal Study. J Int Neuropsychol Soc.
2011;17(6):1039-46. https://doi.org/10.1017/51355617711001044.

Yang F, Cao J, Qian D, Ma A. Stronger increases in cognitive functions
among socio-economically disadvantaged older adults in China: a
longitudinal analysis with multiple birth cohorts. Int J Environ Res Public
Health. 2020;17(7):2418. https://doi.org/10.3390/ijerph17072418.
Gonzélez HM, Tarraf W, Bowen ME, Johnson-Jennings MD, Fisher GG.
What do parents have to do with my cognitive reserve life course
perspectives on twelve-year cognitive decline. Neuroepidemiology.
2013;41(2):101-9. https://doi.org/10.1159/000350723.

Fasfous AF, Al-Joudi HF, Puente AE, Pérez-Garcia M. Neuropsychological
measures in the Arab world: a systematic review. Neuropsychology Rev.
2017;27:158-73. https://doi.org/10.1007/511065-017-9347-3.
RahmanTT, El Gaafary MM. Montreal Cognitive Assessment Arabic
version: reliability and validity prevalence of mild cognitive impairment
among elderly attending geriatric clubs in Cairo. Geriatr Gerontol Int.
2009;9(1):54-61. https://doi.org/10.1111/}.1447-0594.2008.00509.x.
Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Col-
linl, et al. The Montreal Cognitive Assessment, MoCA: a brief screening
tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-9.
https://doi.org/10.1111/j.1532-5415.2005.53221-X.

Saleh AA, Alkholy RS, Khalaf OO, Sabry NA, Amer H, El-Jaafary S, et al.
Validation of Montreal Cognitive Assessment-Basic in a sample of
elderly Egyptians with neurocognitive disorders. Aging Ment Health.
2019;23(5):551-7. https://doi.org/10.1080/13607863.2018.1428936.
ElKholy N, Tawfik HM, Ebeid S, Madkor OR, Hamza SA. A model of cogni-
tive evaluation battery for diagnosis of mild cognitive impairment and
dementia in educated and illiterate Egyptian elderly people. Egypt J
Neurol Psychiatr Neurosurg. 2020;56(1):1-4. https://doi.org/10.1186/
$41983-020-00223-x.

Sachdev PS, Blacker D, Blazer DG, Ganguli M, Jeste DV, Paulsen JS,
Petersen RC. Classifying neurocognitive disorders: the DSM-5 approach.
Nat Rev Neurol. 2014;10(11):634-42. https://doi.org/10.1038/nrneurol.
2014.181.

Hachinski VC, lliff LD, Zilhka E, Du Boulay GH, McAllister VL, Marshall J,

et al. Cerebral blood flow in dementia. Arch Neurol. 1975;32(9):632-7.
https://doi.org/10.1001/archneur.1975.00490510088009.

AlHadi AN, AlAteeq DA, Al-Sharif E, Bawazeer HM, Alanazi H, AlShomrani
AT, et al. An Arabic translation, reliability, and validation of Patient Health
Questionnaire in a Saudi sample. Ann Gen Psychiatry. 2017;16(1):1-9.
https://doi.org/10.1186/512991-017-0155-1.

Spitzer RL, Kroenke K, Williams JB, Patient Health Questionnaire Primary
Care Study Group. Validation and utility of a self-report version of PRIME-
MD: the PHQ primary care study. JAMA. 1999;282(18):1737-44. https.//
doi.org/10.1001/jama.282.18.1737.


https://doi.org/10.7326/M15-0381
https://doi.org/10.1186/s12939-021-01422-5
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017---2025
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017---2025
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017---2025
https://doi.org/10.1002/alz.12432
https://doi.org/10.1002/alz.12432
https://doi.org/10.1159/000487761
https://doi.org/10.2147/NDT.S127605
https://doi.org/10.1055/s-0035-1555115
https://doi.org/10.1001/jama.2019.4782
https://doi.org/10.1017/S1355617711001044
https://doi.org/10.3390/ijerph17072418
https://doi.org/10.1159/000350723
https://doi.org/10.1007/s11065-017-9347-3
https://doi.org/10.1111/j.1447-0594.2008.00509.x
https://doi.org/10.1111/j.1532-5415.2005.53221-x
https://doi.org/10.1080/13607863.2018.1428936
https://doi.org/10.1186/s41983-020-00223-x
https://doi.org/10.1186/s41983-020-00223-x
https://doi.org/10.1038/nrneurol.2014.181
https://doi.org/10.1038/nrneurol.2014.181
https://doi.org/10.1001/archneur.1975.00490510088009
https://doi.org/10.1186/s12991-017-0155-1
https://doi.org/10.1001/jama.282.18.1737
https://doi.org/10.1001/jama.282.18.1737

Tawfik et al. Journal of the Egyptian Public Health Association (2024) 99:4

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

Fahmy SI, Nofal LM, Shehata SF, El Kady HM, Ibrahim FK. Updating indica-
tors for scaling the socioeconomic level of families for health research.

J Egypt Public Health Assoc. 2015;90(1):1-7. https://doi.org/10.1097/01.
EPX.0000461924.05829.93.

Abdelrahman HM, El Gaafary MM. Validation of Arabic version of Saint-
Louis-University-Mental-Status (SLUMS)-examination and prevalence of
cognitive impairment in community dwelling Egyptian older adults. Mid-
dle East J Age Ageing. 2014;83(1492):1-9. https://doi.org/10.5742/MEAA.
2014.92575.

Pais R, Ruano L, Carvalho OP, Barros H. Global cognitive impairment
prevalence and incidence in community dwelling older adults—a
systematic review. Geriatrics (Basel). 2020;5(4):84. https://doi.org/10.3390/
geriatrics5040084.

Hanninen T, Hallikainen M, Tuomainen S, Vanhanen M, Soininen H.
Prevalence of mild cognitive impairment: a population-based study in
elderly subjects. Acta Neurol Scand. 2002;106(3):148-54. https://doi.org/
10.1034/j.1600-0404.2002.01225 x.

Amer M, Mousa S, Khater M, Wahab WA. Prevalence of mild cognitive
impairment among older adults living in Mansoura city. Egypt MECP.
2012;19(1):3-7. https://doi.org/10.1097/01 XME.0000407821.18381.3c.
UNESCO. The national report on literacy and adult education. Arab
Republic of Egypt. 2008. Available from: https://docplayer.net/6147123-
Arab-republic-of-egypt-the-national-report-on-literacy-and-adult-educa
tion.html. Accessed 25 March 2022.

Kalaria RN, Maestre GE, Arizaga R, Friedland RP, Galasko D, Hall K, et al.
Alzheimer’s disease and vascular dementia in developing countries:
prevalence, management, and risk factors. Lancet Neurol. 2008;7(9):812—
26. https://doi.org/10.1016/51474-4422(08)70169-8.

Alzheimer’s Association. Alzheimer’s disease facts and figures. Alzheimers
Dement. 2020;16(3):391-460. Available from: https://www.alz.org/media/
documents/alzheimers-facts-and-figures_1.pdf. Accessed 8 Jan 2022.
O'Brien J, Erkinjuntti T, Reisberg B, Roman G, Sawada T, Pantoni L, et al.
Vascular cognitive impairment. Lancet Neurol. 2003,2(2):89-98. https://
doi.org/10.1016/51474-4422(03)00305-3.

Zwieten A, Wong G, Ruospo M, Palmer SC, Barulli MR, lurillo A, et al.
Prevalence and patterns of cognitive impairment in adult hemodi-

alysis patients: the COGNITIVE-HD study. Nephrol Dial Transplant.
2018;33(7):1197-206. https://doi.org/10.1093/ndt/gfx314.

Wu F, GuoY, Zheng Y, Ma W, Kowal P, Chatterji S, et al. Social-economic status
and cognitive performance among Chinese aged 50 years and older. PLoS
One.2016;11(11):e0166986. https.//doi.org/10.1371/journal.pone.0166986.
Muhammad T, Srivastava S, Sekher TV. Assessing socioeconomic inequali-
ties in cognitive impairment among older adults: a study based on a
cross-sectional survey in India. BMC Geriatr. 2022;22(1):389. https://doi.
0rg/10.1186/512877-022-03076-6.

Zhang Z, Zhao Y, Bian Y. A role of socioeconomic status in cognitive impair-
ment among older adults in Macau: a decomposition approach. Front Aging
Neurosci. 2022;14:804307. https;//doi.org/10.3389/fnagi.2022.804307.
Wilding J, Andrews B, Hejdenberg J. Relations between life difficulties,
measures of working memory operation, and examination performance
in a student sample. Memory. 2007;15:57-62. https://doi.org/10.1080/
09658210601106447.

Stern Y. What is cognitive reserve? Theory and research application of the
reserve concept. J Int Neuropsychol Soc. 2002;8(3):448-60. https://doi.
0rg/10.1017/51355617702813248.

Kelly S, Martin S, Kuhn I, Cowan A, Brayne C, Lafortune L. Barriers and
facilitators to the uptake and maintenance of healthy behaviours by peo-
ple at mid-life: a rapid systematic review. PLoS One. 2016;11(1):e0145074.
https://doi.org/10.1371/journal.pone.0145074.

Lee S, Kawachi |, Berkman LF, Grodstein F. Education, other socioeco-
nomic indicators, and cognitive function. Am J Epidemiol. 2003;157:712-
20. https://doi.org/10.1093/aje/kwg042.

Leung P, Yates L, Orgeta V, Hamidi F, Orrell M. The experiences of people
with dementia and their carers participating in individual cognitive
stimulation therapy. Int J Geriatr Psychiatry. 2017;32(12).e34-42. https://
doi.org/10.1002/gps.4648.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12


https://doi.org/10.1097/01.EPX.0000461924.05829.93
https://doi.org/10.1097/01.EPX.0000461924.05829.93
https://doi.org/10.5742/MEAA.2014.92575
https://doi.org/10.5742/MEAA.2014.92575
https://doi.org/10.3390/geriatrics5040084
https://doi.org/10.3390/geriatrics5040084
https://doi.org/10.1034/j.1600-0404.2002.01225.x
https://doi.org/10.1034/j.1600-0404.2002.01225.x
https://doi.org/10.1097/01.XME.0000407821.18381.3c
https://docplayer.net/6147123-Arab-republic-of-egypt-the-national-report-on-literacy-and-adult-education.html
https://docplayer.net/6147123-Arab-republic-of-egypt-the-national-report-on-literacy-and-adult-education.html
https://docplayer.net/6147123-Arab-republic-of-egypt-the-national-report-on-literacy-and-adult-education.html
https://doi.org/10.1016/S1474-4422(08)70169-8
https://www.alz.org/media/documents/alzheimers-facts-and-figures_1.pdf
https://www.alz.org/media/documents/alzheimers-facts-and-figures_1.pdf
https://doi.org/10.1016/s1474-4422(03)00305-3
https://doi.org/10.1016/s1474-4422(03)00305-3
https://doi.org/10.1093/ndt/gfx314
https://doi.org/10.1371/journal.pone.0166986
https://doi.org/10.1186/s12877-022-03076-6
https://doi.org/10.1186/s12877-022-03076-6
https://doi.org/10.3389/fnagi.2022.804307
https://doi.org/10.1080/09658210601106447
https://doi.org/10.1080/09658210601106447
https://doi.org/10.1017/S1355617702813248
https://doi.org/10.1017/S1355617702813248
https://doi.org/10.1371/journal.pone.0145074
https://doi.org/10.1093/aje/kwg042
https://doi.org/10.1002/gps.4648
https://doi.org/10.1002/gps.4648

	Pattern of cognitive impairment among community-dwelling elderly in Egypt and its relation to socioeconomic status
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	1 Introduction
	2 Methods
	2.1 Study design and settings
	2.2 Sampling
	2.3 Target population
	2.4 Data collection
	2.4.1 A structured interview questionnaire was designed to collect the following data
	2.4.2 Cognitive function assessment
	2.4.3 Type of cognitive impairment
	2.4.4 Depression assessment
	2.4.5 Socioeconomic status (SES)

	2.5 Statistical analysis

	3 Results
	4 Discussion
	4.1 Limitations

	5 Conclusion
	Acknowledgements
	References


