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Prevalence and risk factors of dementia  
and depressive symptoms in the elderly:  
A cross-sectional study in west -Greece

Konstantinos Argyropoulos, Christos Liatsos

Abstract
Background: The aim of the present study was to estimate the prevalence of cognitive impairment and depressive 
symptoms in the elderly with chronic diseases in West -Greece.
Methods: A cross-sectional study was conducted among 127 people aged 65 and over, who visited the General 
hospital of Krestena, Elis, West- Greece. An anonymous questionnaire was developed to collect basic demographic 
data. The Greek version of the Geriatric Depression Scale (GDS-15) was administered to screen the elderly for depres-
sive symptoms and the Mini Mental State Examination (MMSE) was used to assess cognitive deficits. Statistics was 
processed with SPSS 24. 
Results: According to the GDS-15, 27.6% (21.3% moderate and 6.3% severe type) of the studied population screened 
positive for depressive symptoms. 24.4% of older people were classified as presenting mild and moderate demen-
tia, based on MMSE. Depressive symptoms were more frequent in participants without a supportive environment 
(p<0.001), in lower-educated (p=0.002), in single older adults (p=0.000), as well as in the elderly with no children 
(p=0.022) and with the presence of comorbidity(p<0.05). Cognitive impairment was strongly associated with age 
(p<0.001), rural place of living (p=0.007), marital status (p=0.001) and comorbidity (p<0.05). 
Conclusions: Cognitive decline and depressive symptoms are common among the elderly and strongly associated 
with several demographic and socioeconomic risk factors.
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Between 2000 and 2013, deaths from prostate cancer, 
heart disease and stroke decreased by 11%, 14% and 
23%, respectively, whereas deaths from dementia in-
creased by 71% [2]. Dementia is a complex condition 
with many influencing factors and it is often difficult 
to pin down an exact cause. Several demographic and 
socioeconomic characteristics have been associated with 
an increased prevalence of cognitive decline including 
female gender, low educational level, rural place of living 
and the coexistence of other medical conditions such 
as cardiovascular comorbidity [3]. 

Late life depression is estimated to affect one out 
of seven older people above 65 years according to the 
World Health Organization [4]. Despite the lower overall 
percentage in comparison to younger counterparts, the 

IntroduCtIon
The rapid increase in the population of older people 

worldwide renders a focus on mental disorders such as 
depression and dementia, and aging both timely and 
imperative. Dementia is a syndrome characterized by 
difficulties in memory and other cognitive skills, af-
fecting 1 in every 14 of the population aged 65 years 
or older [1]. In 2019, the number of people suffering 
from dementia worldwide was 50 million, whereas this 
number is estimated to reach 152 million in 2050 [2]. 
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consequences of untreated or partially treated depres-
sive symptoms later in life results in higher mortality 
rates both due to suicide and medical illness [5]. The 
clinical features of depression observed in the elderly 
may be different than those seen in early ages, such as 
memory loss, sleeplessness, loss of appetite and somatic 
symptoms, mainly constipation and pain [6]. 

The findings of the studies performed indicate that 
depression in the elderly is the result of a complex multi-
directional interaction of biologic (vascular depression), 
psychological (including personality based), and social 
factors. Sociodemographic parameters that have been 
associated with depressive symptoms later in life are 
the advancing of age, being a female, low educational 
and financial level, and the presence of comorbidities 
especially diseases of the cardiovascular system [7,8]. 

Mild cognitive impairment (MCI) is an early stage 
of memory loss or other cognitive ability loss (such as 
language or visual/spatial perception) and a systematic 
review in 2012 reported a prevalence of MCI ranging from 
0.5 to 42% in different countries [9]. MCI is characterized as 
an intermediate phase between normal cognitive ageing 
and overt dementia and is subcategorized into Amnestic 
MCI that primarily affects memory and Nonamnestic MCI 
that affects thinking skills other than memory [9].

The purpose of the present study was to estimate 
the prevalence of cognitive impairment and depressive 
symptoms in the elderly with chronic diseases who 
visited the General Hospital of the rural city of Krestena 
of the municipality of Elis, West Greece, and to estimate 
possible risk factors.

MAterIALs And Methods
A cross-sectional study was conducted among pa-

tients over 65 years old who visited the General Hos-
pital of Krestena, Εlis, West-Greece, Peloponnese, from 
January to February 2019. During the study period, 
the specialist physicians enrolled a total of 127 elderly, 
excluding patients who had been previously diagnosed 
either with dementia or depression. 

The psychometric measure for patients’ assessment, 
was a structured anonymous questionnaire designed 
and supplied by the researchers and filled by the treat-
ing physician. The questionnaire contained items that 
assessed information regarding sociodemographic 
characteristics (age, gender, educational level, marital 
status, supportive environment: friends and social life), 
comorbid conditions (hypertension, history of myocar-
dial infraction and stroke) and place of living (urban or 

rural; rural is defined as the population of those munici-
palities and communes in which the inhabitants of the 
largest population center is less than 10.000).

The evaluation of cognitive decline was made by the 
treating physicians on the basis of objective cognitive 
test. The Mini Mental State Examination (MMSE), was 
used to assert cognitive status of the elderly. The MMSE 
is a widely used 30- point screening test of cognitive 
function among the elderly; it includes questions of 
orientation, attention, memory, language, visual-spatial 
skills, registration, recall, calculation, language and abil-
ity to draw a complex polygon [10].

MMSE was first published in 1975 by M. F. Folstein et al, 
and the translation and validation in the Greek language 
was made by Fountoulakis et al, [10,11]. The presence of 
dementia is determined by the total score. Traditionally, 
a 23/24 cut‐off has been used to select patients with 
suspected dementia [12]. According to Fountoulakis et al, 
MMSE appeared to be valid during test and at the score 
level of 23/24, sensitivity is 90.80 and specificity 90.62. 
The severity of cognitive impairment was assessed as 
following: Scores 0-10 indicate severe dementia, 10-20 
moderate, 21-24 mild dementia, 25-27 mild cognitive 
impairment (MCI) and 28-30 are considered normal [11].

Τhe Greek validated version [13] of the Geriatric 
Depression Scale-15 (GDS-15) was administered to all 
participants to screen for depressive symptoms. The 
GDS-15 was first developed by Yesavage et al, [14], and 
has been tested and used extensively in many countries 
to assess depression in elderly. It is a brief questionnaire, 
in which participants are asked to respond to 15 yes or 
no questions, in reference to how they felt on the day of 
administration. The GDS-15 has been standardized and 
adapted in a Greek elderly population and was found 
to have 92% sensitivity and 95% specificity. The sever-
ity of depressive symptoms was assessed according to 
Fountoulakis et al. Scores 0-5 are considered normal, 
6-10 indicate moderate depression, and 11-15 indicate 
severe depression [13].

Informed consent explaining the objectives and 
procedures was obtained from all participants before 
the study and they were guaranteed anonymity and 
confidentiality. The study was conducted according 
to the guidelines of the Declaration of Helsinki, and 
approved by the Ethics Committee of the General Hos-
pital of Krestena, Εlis, in West-Greece and every effort 
was made to adhere to recommended best practice 
principles to protect the interests and welfare of the 
participants.
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According to GDS-15, 27.6% of the participants were 
screened positive for depressive symptoms. 21.3% of 
the elderly with moderate type and 6.3% with severe. 

Depressive symptoms as estimated with GDS were 
more frequent (Table 2) in single/ widowed than in 
married individuals (p=0.000), in participants without 
supportive environment (p<0.001), in lower-educated 
(p=0.002), in the elderly with no children (p=0.022) and 
in older people with a history of myocardial infraction 
(p=0.000). 

MMSE results indicate that half of older participants 
do not suffer from cognitive impairment and scored 
in the normal range. Table 3 presents the prevalence 
of cognitive impairment and MCI among the elderly. 

Cognitive decline was strongly associated (Table 
4) with advancing age (p<0.001), rural compared to 
urban living (p=0.007), married/ widowed status in 
comparison to single/divorced status (p=0.001) and a 
history of myocardial infraction (p=0.008). Moreover, 
cognitive impairment was significantly associated with 
depressive symptoms assessed with GDS-15 (Table 5). 

No significant relationship was noticed between 
gender and both the presence of cognitive impairment 
or depressive symptoms (p>0.05).

dIsCussIon
According to our results, half of the older participants 

did not suffer from any type of cognitive impairment 
whereas 4 had moderate and 27 mild dementia (total 
24.4%). Epidemiological data in Greece are sparse and 
show major variations of prevalence depending on 
geographical areas. In a study conducted in different 
settings in the Chrisoupolis health center (HCCh) in 
northern Greece, 37.6% of the men and 41.6% of the 
women showed various degrees of cognitive impairment 
[15]. A recent door-to-door study among 443 partici-
pants in a rural population in Crete showed that 9.2% 
of individuals suffered from dementia with or without 
depression [16]. Another study comprised 1792 adults 
65 years of age or older, with the overall prevalence of 
dementia reaching 5.0% [17]. Moreover, the present 
study supports the findings from the literature, that risk 
factors for cognitive impairment  include older age, and 
modifiable factors include low physical activity, poor 
social life and cardiovascular health problems [3, 17]. 
Although lower education is associated with a greater 
risk for dementia in many studies, no significant asso-
ciation was found in the present study. According to a 
systematic review in 2011, the level of education which 

Data was imported to IBM SPSS, for Windows v.24.0 
Statistical Package (IBM Corp., Armonk, NY, USA), for 
analysis and interpretation. Absolute numbers (N) and 
percentages (N%) were used to express categorical 
variables, while for continuous variables descriptive 
analysis included mean and standard deviation. 

Preliminary analyses (Q-Q plots and Kolmogorov-
Smirnov) were performed to check variables for normal-
ity and outliers, ensuring the adequacy of parametric 
tests. Based on the results, we used t-tests and ANOVA to 
compare mean values of GDS and MMSE scores among 
the different levels of the independent variables. The 
Pearson’s coefficient was used to examine the correlation 
between GDS and MMSE scores. For all tests, statistical 
differences were determined to be significant at p < 0.05. 

resuLts
A total of 127 individuals participated in the study, 

46% living in rural place, 49.6% were women and the 
mean age of all respondents was 71 years. Table 1 pre-
sents the demographic data of the studied population.

Table 1. Demographic characteristics of the studied population. 

Characteristics N or % 

Total recorded participants 127

Male (%)/female (%) 50.4/49.6

Mean age in years ± SD 71 ± 8.1

Place of living  

Urban/ Rural 54.3/45.7

Educational level  

Elementary/Secondary (9-12 years)/
Tertiary (in %)

42.5/43.3/14.2

Financial level (per month)  

<500 Ε/500-1000 Ε/1000-2000 
Ε/>2000

48.0/41.7/8.7/1.6

Marital status  

Married/Not married/Divorced/
Widowed (in %)

58.3/6.3/9.4/26.0

Children  

Yes/No (in %) 92.9/7.1

Supportive Environment (in %)  

Yes /No 88.61/13.4

Co-morbidity  

Yes/ No (in %) 66.4/33.6
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Table 2. Depressive symptoms according to GDS-15 in association to various demographic and socioeconomic characteristics 
(¹Student t-test, ²Analysis of Variance).

Demographic Characteristics (n=127) N Mean SD   Sig.

  Gender        

  Male 64 6.5 3.8 -0.803¹ 0.423

Female 63 7.0 3.9

  Age in years        

  65 – 70 55 6.5 3.7 0.215² 0.930

71 – 75 19 7.2 4.3

  76 – 80 31 6.6 3.7

  81 – 85 11 6.9 4.0

  >86 11 7.5 4.4

  Place of living      

  Urban 69 6.2 3.3 -1.593¹ 0.114

  Rural 58 7.3 4.3

  Marital status      

  Not married 8 12.9 3.0 9.510² 0.000

  Married 74 6.0 3.1

  Divorced 12 6.8 4.0

  Widowed 33 7.0 4.2

  Children      

  Yes 118 6.5 3.6 -2.326¹ 0.022

  No 9 9.6 5.4

Depressive Symptoms (GDS-15) Supportive environment          

  Yes 109 5.9 3.1 -6.675¹ <0.001

No 18 11.6 4.6

  Educational level          

  Elementary school 54 7.4 4.3 3.971² 0.002

  High school 26 8.5 4.6

  Lyceum 29 5.1 1.6

  Technical 

Institute

3 3.7 0.6

  University 12 4.8 0.9

  MS/ PhD 3 6.3 3.2

  Comorbidity          

  Hypertension          

  Yes 105 6.6 3.7 -0.777¹ 0.439

  No 22 7.3 4.6

  Myocardial Infraction          

  Yes 17 9.8 4.4 3.744¹ 0.000

  No 110 6.3 3.5

  Stroke          

  Yes 12 8.4 3.7 1.602¹ 0.112

  No 115 6.6 3.8
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was associated with the risk for dementia varied by 
study population, 51 studies reported significant effects 
of lower education whereas 37 reported no significant 
relationship. The authors concluded that the risk for 
dementia was more consistent in developed compared 
to developing regions [18]. As a screening tool MMSE 
may overestimate or underestimate cognitive deficits 
depending on education and usual cognitive activities.

In the present study, the rates of cognitive impair-
ment were higher in elderly rural residents. A number 
of epidemiologic studies have provided evidence re-
garding rural–urban differences in the prevalence of 
dementia and MCI [19,20]. Geographical differences 
and several sociodemographic factors may explain the 
higher prevalence of cognitive impairment observed in 
rural areas. A low education of rural residents as well as 
low levels of physical, intellectual and social activities 
that are recognized as risks factor for cognitive impair-
ment may be associated with higher rates of dementia 
[19,20,21]. Moreover, the distance and limited access to 
health care providers and community services compared 
to those living in metropolitan areas, may contribute 
to the higher rates of dementia among older adults of 
remote regions [22,23]. Tountas and colleagues con-
ducted a study in which rural patients were more likely 
to receive suboptimal healthcare because contacts with 
health care professionals were less frequent than those 
of urban residents [24]. Another study suggested that 
rural dementia patients may face barriers to effective 
ambulatory care and may experience unnecessary 
hospitalizations [25].

Almost one third of the elderly presented with mild 
cognitive impairment. MCI is a syndrome defined as 
cognitive decline greater than that expected for an 
individual’s age and education level. Prevalence in 
population-based epidemiological studies among the 
elderly is high; it ranges from 3% to 19% [26, 27]. Tsolaki 
et al, in Crete estimated MCI: 15.3% and MCI with depres-
sion 8.6% among the elderly [16]. Some people with MCI 

seems to remain stable but more than half will convert to 
dementia within 2 to 5 years at an accelerated rate [28]. 

Based on our results, depressive symptoms  and 
cognitive impairment appear to be associated, but the 
relationship between the two conditions is complex 
and hard to determine. It remains unclear whether a 
history of depression is a true risk factor for dementia 
or rather represents a prodromal clinical phase of cogni-
tive decline. In a recent retrospective study, 30%-50% 
of dementia cases were accompanied by depression 
[29]. A study reported depression to be a risk factor for 
dementia, and found that treating depression is likely 
to have a great impact on reducing the prevalence of 
dementia [230]. Depression is a treatable mental health 
problem, making it a potentially modifiable factor the 
treatment of which can prevent or delay cognitive 
decline [31]. 

In the present study 1 out of 3 of the elderly was 
estimated to suffer from depressive symptoms. The 
prevalence of depression in people over 65-year-old 
shows high variability depending on study design and 
studied population groups. Compared to the results 
from a previous study that we conducted in Patras and 
Tripolis, Peloponnese [32] in 2015 (overall prevalence 
48%) the score is lower, but in line with our findings in 
older ages in Athens and northern Greece, with a preva-
lence of depression 25% and 35%, respectively [8, 33]. 

Previous studies have identified several stressors that 
serve as risk factors for late-life depressive disorders, 
including death of a spouse or other loved one, injuries, 
disability and functional decline, as well as medical ill-
ness especially diseases of the cardiovascular system [6, 
32, 33]. As noted previously, the loss of a loved one is one 
of the most significant risk factors for late-life depression 
and our elder windowed and not married participants 
were at higher risk for developing depressive symptoms. 
Chronic stressors, such as lower income and education 
level can also influence the development of depressive 
symptoms later in life [34], which is confirmed in the 
present study. In the literature female gender has been 
associated with increased risk of Alzheimer’s disease [16, 
17] and geriatric depression [32,33], but no statistical 
difference was observed among genders regarding 
dementia’s forms and depressive symptoms. 

This is one of the few studies on elderly residents in a  
rural area in Greece. It involves a real-life clinical popula-
tion of patients that attend a general hospital for various 
health problems. While any insight into potential risk 
factors that might improve mental health condition of 

Table 3. Prevalence of cognitive impairment among the elderly.

Ν %

Cognitive 
Impairmnet 

Normal 64 50.4%

MCI 32 25.2%

Mild dementia 27 21.3%

Moderate dementia 4 3.1% 

Total 127 100.0%
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Table 4. Cognitive impairment in association to various demographic and socioeconomic characteristics (¹Student t-test, ²Analysis 
of Variance).

Demographic Characteristics (n=127) N Mean SD   Sig.

  Gender        

  Male 64 26.69 3.1 -.139¹ 0.434

Female 63 26.76 3.0

  Age in years        

  65 – 70 55 28.1 2.4 8.097² <0.001

71 – 75 19 26.9 3.0

  76 – 80 31 25.5 2.7

  81 – 85 11 25.5 2.5

  >86 11 24.2 3.7

  Place of living      

  Urban 69 27.6 2.5 3.95¹ 0.007

  Rural 58 25.6 3.2

  Marital status      

  Not married 8 26.9 2.3 5.517² 0.001

  Married 74 27.4 2.8

  Divorced 12 27.3 3.3

  Widowed 33 25.0 2.8

  Children      

  Yes 118 26.7 3.0 -0.170¹ 0.865

  No 9 26.9 3.4

Cognitive Impairment (MMSE) Supportive environment          

  Yes 109 26.9 2.8 1.539¹ 0.126

  No 18 25.7 4.1

  Educational level          

  Elementary school 54 26.2 2.8 1.909² 0.098

  High school 26 26.3 3.4

  Lyceum 29 27.3 3.0

  Technical Institute 3 28.7 1.2

  University 12 27.5 3.0

  MS/ PhD 3 30.0 0.0

  Comorbidity          

  Hypertension          

  Yes 105 26.9 2.8 1.729¹ 0.086

  No 22 25.7 3.6

  Myocardial Infraction          

  Yes 17 24.9 3.1 -2.700¹ 0.008

  No 110 27.0 2.9

  Stroke          

  Yes 12 25.4 3.2 -1.597¹ 0.113

  No 115 26.9 3.0
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older patients and reduce the number of people affected 
by depressive symptoms and cognitive impairment is 
welcome, it’s important to recognize the limitations of 
this research. This is a cross-sectional study that cannot 
show the direction of cause and effect and no inference 
can be made. MMSE and GDS-15 are screening tests and 
their scores may be indicative but not evidential of the 
diagnoses of dementia /MCI or depression. Furthermore, 
this is not a clinical study and there were no laboratory 
results or neuroimaging data to analyze. Therefore, it 
was impossible to discriminate the type of dementia for 
each participant. Another limitation of the present study 
derives from the fact that, the prevalence of depressive 
symptoms and cognitive impairment depends on the 
cut-off scores which are used to distinguish between 
no depression/dementia, moderate/mild and severe 
form of the disorders respectively, and the validity of 
this threshold against the clinical diagnosis. Moreover, 
this sample compounds a small proportion of a specific 
region of West-Greece and may not be representative 
of the Greek population and cannot be generalized for 
the whole older population. 
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