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Abstract

Background Depression is the most common psychiatric disorder in older adults, even though it is commonly
misdiagnosed and undertreated, leading to exacerbations of preexisting medical conditions and even a higher
mortality rate. In the present systematic review with meta-analysis, we quantify the magnitude of depression and its
associated risk factors among the older adult population in Egypt.

Methods A thorough literature search was performed from 2010 up to October 2023. The results were presented
as proportions or risk difference with a 95% confidence interval (Cl) calculated using the random effects model. A
sensitivity analysis was performed to examine the robustness of the results.

Results Our study included 14 articles with 5857 older adults published between 2011 and 2023. All the included
studies assessed depression in geriatrics using the Geriatric Depression Scale. Of the 14 studies, 5 were for
community-dwelling older adults, 3 were for older adults attending primary health care (PHC) centers, 2 were for
hospitalized older adults, 3 were for residing in geriatric homes, and one for residing in geriatric homes, hospitalized
older adults, and community-dwelling older adults. The overall prevalence of depression among Egyptian geriatrics
was 64.6%. The pooled prevalence of depression was 59.6%, 67.0%, 67.0%, and 62.0% for community-dwelling

older adults, older adults people attending PHC, hospitalized older adults, and older adults residing in geriatric
homes, respectively. Older adults with chronic iliness, female sex, and low-income elders and elders who were not
employed had a higher risk for depression with pooled risk differences of 34.9%, 17.8%, 23.8%, and 15.1% (P < 0.05),
respectively. In contrast, there was no significant difference in risk for depression in the older adults residing in urban
areas compared to rural areas, the older adults aged + 70 compared to those less than 70, individuals with low levels
of education or who are illiterate compared with those with higher levels of education and the older adults who live
alone compared with those living with family.

Conclusion More than half of the older adults in Egypt suffer from depressive symptoms. Chronic diseases, female
sex, unemployment, and low-income inequality are the most significant factors contributing to depression among
Egypt's older adults.
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Background

Globally, the total number of individuals with depres-
sion is estimated to exceed 280 million [1]. The World
Health Organization (WHO) states that depression was
the leading cause of global disability in 2015, accounting
for 7.5% of all years lived with a disability [2]. Addition-
ally, depression plays a significant role in contributing to
the staggering number of over 800,000 suicides that take
place annually [2].

Ageing does not necessarily bring on depression. How-
ever, older adults persons are more likely to suffer from
depression [3]. It is influenced by various risk factors
encompassing psychological, physical, and social aspects.
Female sex, marital discordance, low socioeconomic
class, the presence of chronic illnesses, life stressors, low
education levels, and social withdrawal are among the
frequent risk factors [4].

The global prevalence of depression among older adults
exhibits significant variation, with a higher prevalence
observed in developing countries compared to their
developed counterparts [5]. According to national-level
meta-analyses, the prevalence estimations of depression
among the older populations in India, Iran, and China
were found to be 34.4%, 43.0%, and 23.6%, respectively
[6-8]. However, no quantifiable data on depression and
its associated risk factors among Egyptian geriatrics is
available.

Depression among older adults in Egypt is shaped by
a complex interplay of healthcare, social, and economic
factors. The country’s under-resourced mental health
system limits access to specialized care, delaying early
detection and treatment of depression. Additionally,
rapid social changes, such as increasing urbanization
and the shift from extended to nuclear family structures
[9], have weakened traditional support systems that once
offered protection against social isolation. Moreover,
the ageing population in Egypt is expected to double by
2050 [10], placing additional strain on an already limited
healthcare infrastructure. Economic challenges further
exacerbate the issue, as many older adults face financial
insecurity due to limited incomes and rising healthcare
costs.

Compounding these challenges is the pervasive cul-
tural stigma surrounding mental health in Egypt [11].
Deeply rooted in cultural, religious, and societal norms,
this stigma discourages many older adults from seeking
help for mental health issues. Given the unique social
and cultural context of Egypt, we conducted this meta-
analysis to provide a comprehensive understanding of
the prevalence and risk factors of depression among
older adults in Egypt. By focusing specifically on Egypt,

this study addresses a gap in global research and offers
insights to help policymakers prioritize mental health
issues and guide targeted interventions for this vulner-
able population.

Methods

Search strategy

A thorough literature search was conducted for studies
published between 2010 and August 2023 using the fol-
lowing databases: MEDLINE [PubMed], Scopus, Google
Scholar, and Web of Science. The search utilized the fol-
lowing keywords: (“Depression” OR “depressive disor-
der” OR “mood disorder”) AND (“geriatrics” OR “older
adults” OR “ageing” OR “older adults” OR “seniors”)
AND (Egypt). Additionally, the reference lists of the
included studies were scanned to ensure a thorough
representation of the existing literature. Table S1 shows
the 27 items of the PRISMA checklist. The time frame
of 2010-2023 was selected to analyze depression trends
among older adults in Egypt using the most recently
available and robust data. Before 2010, there was limited
research published on geriatric mental health issues in
the country. Studies from that era tended to have meth-
odological limitations.

Eligibility criteria

Inclusion criteria

The study was included if it met the following criteria

(1) Involving the older adult Egyptian population aged 60
years and older. (2) Reporting the prevalence of depres-
sion in older adults. (3) Using a rigorously validated
screening tool with a well-defined and established cut-
off point for identifying depressive symptoms, these
tools have been thoroughly evaluated for their psycho-
metric properties to ensure reliability and validity in
accurately assessing depressive symptoms in older adult
populations.

Exclusion criteria

Studies that have not reported the screening tool or those
with unclear cut-off points of the screening tool were
excluded. Two independent reviewers screened eligible
articles [A.A.] and [H.K.] from the electronic search out-
puts based on the aforementioned inclusion and exclu-
sion criteria. Disagreements were solved by discussion
and consensus between the two reviewers.

Data extraction

In the data collection section, [F.E.H.] and [S.M.H.] per-
formed the initial data extraction, while a third reviewer,
[H.A.], conducted a cross-check to ensure consistency
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and accuracy. From each study included in the analysis,
the following key details were carefully documented:
last name of the first author, publication time, region,
study design and setting, assessment tool, totally exam-
ined sample size, prevalence (%), and risk factors associ-
ated with depression. Additional items that were crucial
for conducting a meta-analysis on risk differences were
extracted.

Quality assessment

We adopted JBI’s critical appraisal tools for prevalence
studies to assess the quality of the included studies [10].
The checklist items are presented in Table S2.

Data synthesis

The results were presented as proportions or risk dif-
ferences with a 95% confidence interval (CI) calculated
using the random effects model. Heterogeneity between
the studies was assessed using I-squared and Cochran’s Q
statistics. To examine the robustness of the results, sensi-
tivity analysis was performed utilizing the leave-one-out
technique. Publication bias was not assessed as it does
not produce reliable outcomes for meta-analysis of the
proportion [12]. All statistical analyses were performed
using Comprehensive Meta-Analysis version 3.0 (Biostat,
Englewood, NJ, USA).

Results

Study selection and characteristics of included studies

A total of 1582 titles were identified through database
searches, of which 14 were included in this review (Fig. 1)
[13-26]. The current systematic review comprises 14
studies with 5857 older adult individuals. Thirteen of the
included studies assessed depression in geriatrics using
the shorter version of the Geriatric Depression Scale
(GDS-15), with a cut-off score of more than 4 suggesting
depression. Only one study used the longer version of the
Geriatric Depression Scale (GDS-30), with a cutoff score
of more than 9, suggesting depression [26]. Of the 14
studies: 5 were for community-dwelling older adults [15,
16, 21, 22, 24], 3 were for older adults people attending
PHC centers [14, 19, 26], 2 for hospitalized older adults
[20, 25], and 3 for older adults residing in geriatric homes
[13, 17, 23]. As well there was one study for older adults
residing in geriatric homes, hospitalized older adults, and
community-dwelling older adults [18]. Table 1 shows the
characteristics of the included studies. The overall qual-
ity of the included studies was quite fair, as presented in
Table S3.

The prevalence of depression in older adults overall and
among different subgroup analyses

The pooled prevalence of depression in 14 studies with a
total sample size of 5857 was 64.6% (95% CI: 57.0 to 71.5)
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(Fig. 2). According to the study setting, the older adult
population was classified into the following subgroups:
Community-dwelling older adults, older adults people
attending PHC centers, hospitalized older adults, and
older adults residing in geriatric homes. The pooled prev-
alence of depression was 59.6% (95% CI, 45.6 to 72.2) for
community-dwelling older adults, 67.0% (95% CI, 50.0 to
80.4) for older adult people attending PHC centers, 67.0%
(95% CI, 48.4 to 81.3) for hospitalized older adults, and
62.0% (95% CI, 44.5 to 76.9) for older adults living in geri-
atric homes. In terms of marital status, the prevalence of
depressive symptoms was highest among divorced indi-
viduals at 88.0%, with single, widowed, and married indi-
viduals experiencing pooled prevalence of 80.0%, 73.6%,
and 55.2%, respectively. The high I-squared value indi-
cated substantial heterogeneity among the included stud-
ies, suggesting variations in the prevalence estimations
of depression across the overall and subgroup analysis.
The forest plots of the subgroup analysis are presented in
Figs. S1-S8. See the supplementary file. The prevalence
of depressive symptoms overall and subgroups with het-
erogeneity statistics was presented in Table 2.

Risk factors associated with depression among Egyptian
geriatrics

For further identification of risk factors for depression in
Egyptian geriatrics, we performed a meta-analysis of the
risk differences for risk factors reported in at least three
studies.

Older adults patients with chronic illness, female sex,
low-income elders, and elders who were unemployed or
not working had a higher significant risk for depression
compared to elders without chronic disease, male sex,
high-income older adults, and those who were work-
ing, with pooled risk differences of 34.9% (17.0 to 52.8,
17.8% (11.6 to 24.0), 23.8 (17.0 to 30.6) and 15.1% (9.3 to
20.9) respectively (Fig. 3). However, there was no signifi-
cant difference in risk for depression in the older adults
residing in urban areas compared to rural areas, the older
adults aged+70 compared to those less than 70, individu-
als with low levels of education or who are illiterate com-
pared with those with higher levels of education and the
older adults who live alone compared with those living
with family, with a pooled risk difference of 1.1 (-16.2 to
18.3), 20.3 (-9.6 to 50.3), 10.0 (-1.1 to 20.1), and 9.2 (-8.9
to 27.1), respectively (Fig. 4). The pooled risk difference
and heterogeneity statistics are provided in Table 3.

Other reported risk factors

Other risk factors were identified for depression among
Egyptian geriatrics as formerly mentioned in Table 1.
Lack of social support [17, 23], absence of religiosity [15,
23], smoking [16, 21], impairment in activities of daily
living [13, 17, 23], insomnia [15, 23], sleeping disturbance
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[16], social isolation [23] depression history [26], loss of a  Discussion

close person [24, 26], and financial dependence [15, 18].

Sensitivity analysis

Sensitivity analysis using the leave-one-out approach
indicated that the combined estimate of overall depres-
sion prevalence is reliable and is not dependent on any
one study, as depicted in Fig. 5.

Our study included 14 articles with 5857 older adults and
highlighted the following findings: (1) The pooled preva-
lence of depression among Egyptian geriatrics was 64.6%.
(2) The pooled prevalence of depression was 59.6% for
community-dwelling older adults, 67.0% for older adults
attending PHC centers, 67.0% for hospitalized older
adults, and 62.0% for older adults living in geriatric
homes. (3) In terms of marital status, the prevalence of
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Table 1 Characteristics of the included studies
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Author Pub- Region Study Study setting Assess- Total Preva- Riskfactors
lica- design ment tool lence
tion Cut-off (%)
time
Zorkany 2020 Gharbia (&) Community (rural) GDS-15>4 200 885  Smoking habits, low income, absence of per-
[16] sons, having diseases, older age, sleep habitat,
loneliness, and lack of any help.
Gilany [15] 2018 Mansoura  CS Community (urban GDS-15>4 487 43.7  Urban residence, insomnia, being a woman,
and rural) low income, disturbed marital life, dependent
old adults, and absence of religiosity.
Abdo [24] 2011  Zagazig CS Community (urban GDS-15>4 290 466  Increased age, being female, not married,
and rural) having previous death events among the
surrounding, age group over 75 years, and low
socioeconomic condition.
Aly [22] 2018 Sohag CS Community (urban GDS-15>4 1027 62.7  Increased age, female sex, and living in rural
and rural) areas.
El-Sherbiny 2016 Fayoum (&) Community (urban GDS-15>4 2219 745  Female sex, with increased age, and disease
[21] and rural) burden.
Ahmed 2014  Cairo (@) Older adults home GDS-15>4 240 67.5 Female sex, low social class, insufficient income,
[17] partial independence, and loneliness feeling.
El-Bilsha 2018 Dakahlia, CS Older adults home GDS-15>4 110 60.0  Socially isolation, loneliness, lack of support
[23] Dami- system, dissatisfaction with the ageing process
etta and and not practicing religious activity regularly.
El-Gharbia
Mostfa [13] 2019  Cairo cs Older adults home GDS-15>4 50 1000  Decreased daily living activities
El Kady 2013  Alexandria CS Geriatric home and GDS-15>4 100 460  Lowincome and low educational level.
[18] hospitalized and
community
Ahmed 2023 PortSaid  CS Older adults people GDS-30>9 178 494 Female sex, high education, unemployment,
[26] attending primary low income, loneliness, loss of a close person,
health-care centers chronic diseases, tumors, iatrogenic medica-
tions, and depression history.
Elnahas 2021 Cairo (@) Older adults people at- GDS-15>4 150 780
[19] tending PHC centers
Samy [14] 2020 Giza cs Older adults people at- GDS-15>4 356 71.1
tending PHC centers
Elbanouby 2013  Cairo PC Hospitalized older GDS-15>4 205 507
[25] adults
Esmayel 2018 Zagazig cs Hospitalized older GDS-15>4 200 720  Lowincome.
[20] adults

Abbreviations CS; Cross-sectional, PC; prospective cohort, PHC; Primary health care, GDS-15; Geriatric Depression Scale-15, GDS-30; Geriatric Depression Scale-30

depressive symptoms was highest among divorced indi-
viduals at 88.0%, with single, widowed, and married indi-
viduals experiencing a pooled prevalence of 80.0%, 73.6%,
and 55.2%, respectively. (4) Older adult patients with
chronic illness, female sex, low-income elders, and elders
who were unemployed or not working had a significantly
higher risk for depression compared to elders without
chronic disease, male sex, high-income older adults, and
those who were working, with pooled risk differences of
34.9%, 17.8%, 23.8%, and 15.1%, respectively. (5) There
was no significant difference in risk for depression in the
older adults residing in urban areas compared to rural
areas, the older adults aged+70 compared to those less
than 70, individuals with low levels of education or who
are illiterate compared with those with higher levels of

education and the older adults who live alone compared
with those living with family.

A prior systematic review addressed the prevalence of
mental and neurocognitive disorders in Egyptian older
adults; however, it was limited by its lack of quantita-
tive synthesis, and the small number of studies included
encompassing depression (6 studies) [27]. In the current
study, we employed a robust meta-analysis approach
encompassing 14 studies, stratifying the prevalence
based on the study setting and marital status and thor-
oughly investigating all the reported risk factors, yield-
ing generalizable findings on prevalence and risk factors.
Moreover, our results diverge from the prior review on
the association between age, education, and depression.
Whereas the earlier study suggested a positive link [27],
our meta-analysis analysis with a larger data pool reveals
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Study name Tool (Cut-off Point)

Statistics for each study
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Eventrate and 95% CI

Event Lower Upper
rate limit limit Z-Value p-Value
El Kady, 2013 GDS-15 >4 0.460 0.365 0.558 -0.799 0.424
Ahmed, 2014 GDS-15 >4 0.675 0.613 0.731 5.303 0.000 -+
Zorkany, 2020 GDS-15 >4 0.885 0.833 0.922 9.207 0.000 -+
Gilany, 2018 GDS-15 >4 0.437 0.394 0482 -2.757 0.006 +
Ahmed, 2023 GDS >9 0.494 0422 0.567 -0.150 0.881
Elbanouby, 2013 GDS-15 >4 0.507 0.439 0.575 0.210 0.834
Abdo, 2011 GDS-15 >4 0.466 0.409 0.523 -1.174 0.241
El-Bilsha, 2018 GDS-15 >4 0.600 0.506 0.687 2.083 0.037 i
Aly, 2018 GDS-15 >4 0.627 0.597 0.656 8.053 0.000 +
El-Sherbiny, 2016 GDS-15 >4 0.745 0.726 0.763 22.007 0.000 +
Esmayel, 2018 GDS-15 >4 0.720 0.654 0.778 5.997 0.000 -+
Elnahas, 2021 GDS-15 >4 0.780 0.707 0.839 6.421 0.000 -+
Samy, 2020 GDS-15 >4 0.711 0.661 0.755 7.689 0.000 -+
Mostfa, 2019 GDS-15 >4 0.990 0.862 0.999 3.247 0.001 —
0.646 0.569 0.716 3.658 0.000 <
0.00 0.50 1.00
12=96.2%, Q-value = 343, P-value < 0.0001
Fig. 2 Overall prevalence of depression among Egyptian geriatrics
Table 2 Meta-analysis of the prevalence of depression in overall and study subgroups
Study subgroup Included studies& Total Pooled prevalence (%), |squared (%) Q-value,
citations sample size 95% Cl P-value
Overall 14 5857 64.6 (57.0t0 71.5) 96.2 3430,
<0.001
Based on the study setting
Community-dwelling older adults 6[15,16,18,21,22,24] 4302 596 (45.61t072.2) 98.2 2814,
<0.001
Older adults people attending PHC centers 3[14, 19, 26] 684 67.0 (50.0 to 80.4) 94.1 34.3,<0.001
Hospitalized older adults 3[18,20,25] 438 67.0 (48410 81.3) 913 22.9,<0.001
Older adults residing in geriatric homes 417,18, 23, 26] 433 62.0 (44.5 to 76.9) 84.8 19.9, <0.001
Based on marital status
Married individuals 7 [15-18, 21, 24, 26] 1359 55.2(39.3t070.1) 96.6 180.3,
<0.001
Widows 4[17,18,21, 26] 882 73.6 (55.0t0 86.5) 94.2 52.2,<0.001
Divorced individuals 3[16-18] 124 88.0(53.0t091.7) 776 9.0,0.011
Single individuals 3[16, 18, 24] 95 80.0 (63.31t090.2) 713 7.0,0.030

Abbreviations PHC; Primary health care, Cl; Confidence interval

no significant association between these factors and
depression.

The GDS is specifically designed for older people and
is the most commonly used self-rating scale for geriatric
depression in epidemiological studies [28, 29]. It was vali-
dated in Arabic with strong psychometric properties [30].
Its ease of administration, combined with proven reli-
ability and sensitivity to the cultural nuances of Arabic-
speaking individuals, made the GDS widely adopted for
depression screening in Egypt, particularly in healthcare
settings where resources were limited [30].

The predictive validity of the GDS as a screening tool
for depression in individuals aged 65 years and older was
assessed in a recent systematic review and meta-analysis
[31]. The study revealed that the sensitivity and specificity

of the GDS-15 were 0.80 (95% CI: 0.7 to 0.8) and 0.79
(95% CI: 0.78 to 0.80), respectively (with cut-off scores
varying between 3 and 7). These results indicated that the
GDS-15 continues to exhibit a diagnostic value for older
adults, but diagnostic accuracy is slightly lower among
older adults with cognitive impairment [31]. Notably, all
the included articles in our study assessed depression in
geriatrics using the shorter version of the GDS (GDS-15),
with a cut-off score of more than 4, suggesting depres-
sion, except for one study that used the longer version of
the GDS (GDS-30), with a cut-off score of more than 9,
suggesting clinically relevant depression [26].

When compared to other studies, the combined preva-
lence of depression among Egyptian geriatric individuals
(64.6%) was higher than the pooled prevalence observed
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a
Study name Statistics for each study Risk difference and 95% CI
Risk Lower  Upper

difference limit limit p-Value
ElKady, 2013 0.541 0406 0677 0.000
Ahmed, 2014 0.200  0.001 0.399 0.049
Ahmed, 2023 0444 0292  0.597 0.000
El-Sherbiny, 2016 0.199  0.086  0.312 0.001 -+

0.349 0170  0.528 0.000
-1.00 -0.50 0.00 050 1.00

No chronic disease vs. chronic disease

Cc
Study name Statistics for each study Risk difference and 95% CI
Risk Lower Upper

difference limit limit p-Value
ElKady, 2013 0.218 0.028  0.409 0.025 —_—
Ahmed, 2014 0.086 -0.040  0.212 0.181
zorkany, 2020 0.188 0.076  0.299 0.001 -
Gilany, 2018 0.127 0.038 0216 0.005 -+
Ahmed, 2023 0.253 0.105  0.401 0.001 —
Abdo, 2011 0.230 0.118  0.341 0.000 —+
Aly, 2018 0.262 0.205  0.319 0.000 +
El-Sherbiny, 2016 0.103 0.067  0.139 0.000 +

0.178 0.116 0.240 0.000 ¢
-1.00 -0.50 0.00 0.50
Males vs. Females

b
Study name Statistics for each study
Risk Lower Upper
difference limit limit p-Value
Ahmed, 2014 0.209 0.089 0.329 0.001
Gilany, 2018 0.256 0.145 0.367 0.000
Ahmed, 2023 0.246 0.099 0.392 0.001
Abdo, 2011 0.245 0.010 0.480 0.041
0.238 0.170 0.306 0.000
d
Study name Stattistics for each study
Risk Lower  Upper
difference limit limit p-Value
Abdo, 2011 0.185 0.010 0.359 0.039
Zorkany, 2016 0.175 0.014 0.337 0.033
Ahmed, 2023 0.272 0.108  0.436 0.001
El-Sherbiny, 2016 0.122 0.073 0.170 0.000
0.151 0.093  0.209 0.000
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Risk difference and 95% Cl
—
—+
—
I
*
-1.00 -0.50 0.00 0.50 1.00
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Risk difference and 95% CI
——
—
+
¢
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Fig. 3 Risk difference for depression in Egyptian geriatrics that showed statistical significance. (a) Older adults with chronic ilinesses versus those without
chronic diseases, (b) low-income older adults compared to high-income older adults, (c) female older adults compared to male older adults, and (d) older

adults who are not working versus working older adults.

a b
Study name Statistics for each study Risk difference and 96% CI
Risk Lower  Upper Study name Statistics for each study Risk difference and 95% CI
difference limit limit p-Value Risk Lower Upper
El Kady, 2013 0288 0106  0.471 0.002 — difference limit limit  p-Value
Ahmed, 2014 0.140  -0.030  0.309 0.106
zorkany, 2014 0.054 -0.051  0.158 0.313 Gilany, 2018 0.201 0.103  0.299 0.000 -
Gilany, 2018 <0212 -0.325  -0.100 0.000 —+ Aly, 2018 0173 0231 -0115 0.000 +
Abdo, 2011 0317 0200 0435 0.000 — )
Aly, 2018 0732 0695 0768 0.000 . El-Sherbiny, 2016 0.016  -0.022  0.055 0.406
El-Sherbiny, 2016 0.100  0.064  0.136 0.000 + 0.011  -0.162  0.184 0.904
0203 -0.097 0504 0.184
-1.00 -0.50 0.0 0.50 1.00 100 -0.50 000 050 1.00
Less than 70  vs. More than 70 Rural  vs. Urban
¢ d
Study name Statistics for each study Risk difference and 95% CI
Risk Lower  Upper Study name Statistics for each study Risk difference and 95% ClI
difference limit limit p-Value Risk Lower Upper

El Kady, 2013 0422 0245 0599  0.000 — difference limit limit  p-Value

Ahmed, 2014 0071 -0060 0203  0.288 .

Ahmed, 2023 0176 -0330 -0022 0025 — Gilany, 2018 0241 0118 0365 0000 ‘ -

Abdo, 2011 0064 0056 0183 0297 Abdo, 2011 0173 0009 0338  0.039 -

El-Sherbiny, 2016 0.124 0075 0174 0.000 + Zorkany, 2016 -0.135  -0.285 0.014 0.075 —

Gilany, 2018 0122 -0027 0272 0.107 Ahmed, 2023 0.288 0.083 0.493 0.006 ‘

0100 -0011 0211  0.076 El Kady, 2013 -0.154 -0428  0.120 0.269 —
<100 050 o000 o050 100 0092 -0088 0272 0318 >

High education vs. low education

-1.00 -0.50 0.00 050 1.00

Mot living alone vs. living alone

Fig. 4 Risk difference for depression in Egyptian geriatrics that showed no statistical significance.(a) Older adults aged over 70 compared to those under
70, (b) older adults residing in urban areas versus those in rural areas, (c) individuals with no formal education or a basic educational background (below
secondary school) compared to those with secondary school or university education, and (d) older adults living alone versus those who do not.

in similar meta-analyses conducted in Iran, India, and
China, which reported GDS-based prevalence estima-
tions of 48.0%, 37.9%, and 27.3%, respectively [6-8].
These differences may be due to variations in socio-cul-
tural or economic factors, health infrastructure, aware-
ness, or even methodological differences.

According to the current study, depression was
higher in older adult patients with chronic illness than
in patients without chronic disease, with a pooled risk

difference of 34.9%. There is a bidirectional relationship
between depression and chronic illnesses [32]. The pres-
ence of this comorbidity is correlated with an increased
risk of mortality and reduces the effectiveness of thera-
pies [32]. Chronic diseases can both cause and worsen
depression due to the burdens associated with the con-
dition that significantly impacts the affected individu-
als’ quality of life [33—36]. In turn, depression amplifies
the severity of the chronic illness by impeding self-care
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Table 3 Meta-analysis of risk difference
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Risk factor Included studies

Pooled risk difference (%), 95%Cl

I squared (%)

Q-value, P-value

Significant risk factors

Chronic diseases vs. absence of chronic diseases 4 349 (17.0to0 52.8) 76.1 39.1, < 0.001
Females vs. males 8 178 (11.6t0 24.0) 741 27.1,<0.001
Low-income vs. high-income 4 23.8(17.0to 30.6) 0.0 0.3,0.953
Unemployed or not working vs. employed. 4 15.1 (9.3 t0 20.9) 14.0 3.5,<0.001
Non-Significant risk factors
Urban vs. rural 3 1.1(-16.2t0 184) 959 49.3, <0.001
Older adults aged +70 vs. less than 70 7 20.3 (-9.6t0 50.3) 99.1 737.6,<0.001
llliterate or < secondary vs. > secondary 6 10.0 (-1.1t0 20.1) 81.1 264<0.001
Older adults who live alone vs. not 5 9.2 (-881t027.1) 816 21.8,<0.001
Abbreviations Vs.: Versus, Cl; Confidence interval

Study name Tool (Cut-off Point) Statistics with study removed Eventrate (95% CI) with study removed

Lower Upper
Point  limit limit Z-Value p-Value

El Kady, 2013 GDS-15 >4 0.659 0.581 0.730 3.896 0.000 -+

Ahmed, 2014 GDS-15 >4 0.644 0.562 0.719 3.369 0.001 ——

Zorkany, 2020 GDS-15 >4 0.620 0.542 0.692 3.006 0.003 -+

Gilany, 2018 GDS-15 >4 0.661 0.590 0.725 4.309 0.000 -+

Ahmed, 2023 GDS >9 0.658 0.579 0.729 3.823 0.000 —+

Elbanouby, 2013 GDS-15 >4 0.657 0.578 0.728 3.786 0.000 —+

Abdo, 2011 GDS-15 >4 0.660 0.583 0.729 3.965 0.000 -+

El-Bilsha, 2018 GDS-15 >4 0.650 0.569 0.723 3.570 0.000 —+

Aly, 2018 GDS-15 >4 0.651 0.560 0.732 3.208 0.001 —+

El-Sherbiny, 2016 GDS-15 >4 0.636 0.558 0.707 3.385 0.001 -+

Esmayel, 2018 GDS-15 >4 0.640 0.558 0.715 3.305 0.001 -+

Elnahas, 2021 GDS-15 >4 0.634 0.554 0.708 3.218 0.001 b

Samy, 2020 GDS-15 >4 0.641 0.558 0.717 3.275 0.001 —+

Mostfa, 2019 GDS-15 >4 0.635 0.558 0.706 3.386 0.001 -+

0.646 0.569 0.716 3.658 0.000 <
0.00 0.50 1.00

Fig. 5 Sensitivity analysis of the overall prevalence of depression in geriatrics

practices and adherence to medical treatments [33—36].
Another important risk factor in the current study was
low socioeconomic conditions, which play an impor-
tant role in influencing the mental health of older adults
in low- and middle-income countries [37]. Addition-
ally, females exhibit a higher risk for depressive symp-
toms than males. This may be attributed to hormonal
changes that make women more vulnerable to depres-
sion (postmenopausal depression) [38]. Moreover, factors
such as financial dependence, widowhood, and caregiv-
ing responsibilities tend to be more prevalent among
females, further contributing to their increased risk of
developing depression [39].

On the other hand, there was no significant difference
in risk for depression between the older adults resid-
ing in urban areas compared to rural areas. Among the
three included studies, one revealed that older adults liv-
ing in urban areas had a higher risk for depression [15].
The opposite was reported by another study, where rural
residence was a risk factor for depression [22], while a
non-significant result was obtained by the third study,

where the prevalence was almost the same in urban and
rural areas [21]. Similarly, there is no significant differ-
ence in risk between individuals over 70 years old and
those below 70 years old. Though the majority of the
included studies in our analysis reported increased age as
a risk factor for depression, these studies did not adjust
for confounding factors, in particular chronic diseases.
Therefore, we suppose that rather than ageing, what
seems to be age-related impacts on depression might be
attributable to the rise in physical health issues and asso-
ciated disabilities and or socioeconomic status. Individu-
als with lower levels of education or who are unable to
read and write, exhibited a non-significant combined risk
difference in comparison to those with higher levels of
education. Among the six studies included, two of them
consistently identified low education as a significant risk
factor for depression [18, 21]. Non-significant association
in three studies [15, 17, 24]. One study, however, found
the contrary to be true, suggesting that higher educa-
tion is, in fact, a risk factor [26]. In addition, there was no
significant difference in risk for the older adults who live
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alone compared with those living with family. Among the
five studies examined, two of them indicated that older
adults living alone exhibit lower levels of depression
compared to those living with their families [16, 18]. In
contrast, three studies reported contrasting findings, sug-
gesting that older adults living with their families expe-
rience lower levels of depression than those living alone
[15, 24, 26]. These conflicting results underscore the need
for additional research to establish a solid understanding
of the relationship between these factors and depression
among Egyptians.

Limitations

It is critical to recognize some constraints. First, there is
a scarcity of studies focusing on Upper Egypt, the coun-
try’s southern region, which is characterized by limited
access to healthcare, deeply rooted traditional norms,
higher illiteracy rates, and greater levels of poverty com-
pared to Lower Egypt [40]. This expected underrepre-
sentation may result in an underestimation of the pooled
prevalence of depressive symptoms among older adults
in Egypt. Second, there was inter-study heterogeneity,
which is unavoidable in epidemiological meta-analyses.
Finally, while screening approaches can benefit public
health efforts, they cannot substitute a complete clinical
interview for confirming a depression diagnosis.

Recommendations for future research

Future studies should consider utilizing diagnostic tools,
such as the Diagnostic and Statistical Manual of Mental
Disorders (DSM) or the International Classification of
Diseases (ICD), to provide a more comprehensive and
precise assessment of depression in geriatric popula-
tions. Furthermore, considering the underrepresenta-
tion of Upper Egypt and its distinctive socio-cultural and
economic factors in this meta-analysis, it is strongly rec-
ommended that future research prioritize this region to
achieve a more comprehensive understanding of its men-
tal health landscape. Additionally, researchers should aim
to control potential confounders more rigorously through
matching or multivariate analyses to enhance the validity
of their findings. Longitudinal study designs should be
considered to investigate the progression of depression
over time and determine the impact of depression on
quality of life, healthcare utilization, and morbidity and
mortality.

Given the high prevalence of depression and the antici-
pated increase in the proportion of older Egyptian indi-
viduals in the future [10], it is crucial to prioritize the
mental health of older adults. We believe that the follow-
ing factors can help reduce the prevalence of depression
among Egyptian geriatrics: First, improving access to
mental healthcare, along with public awareness and edu-
cation. Second, strengthening social support networks
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for older adults can contribute to better mental health
outcomes. Third, implementing initiatives for economic
empowerment, such as alleviating poverty, ensuring
financial security, and enhancing economic opportunities
for older adults, can help reduce the burden of economic
stressors that contribute to depression. Lastly, integrat-
ing mental health services into PHC, hospitals, geriatric
homes, and community-based settings can improve the
early detection and management of depression across all
care environments.

Conclusion

In Egypt, more than half of the older adult popula-
tion exhibits symptoms of depression. The primary risk
factors for depression among Egypt’s older adults are
chronic illnesses, female sex, unemployment, and low
levels of income. Integrating mental health services into
PHC, hospitals, geriatric homes, and community-based
settings can improve early detection and management of
depression due to the detrimental effects it has on health
outcomes and overall well-being. In addition, boosting
understanding of depression in older adults requires pub-
lic awareness and education.
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