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Abstract 
 

Background: Dementia, Alzheimer’s disease and vascular dementia, are the most frequent cause of chronic 
cognitive decline. The purpose of the study  was to explore the perspectives and the possible causal relationships 
between medical, environmental and socio-demographic factors and cognitive decline in Greek island 
population. 
Methodology: The study population   comprised 100 individuals followed up at the outpatient clinics of 
Salamina’s Heath Center. Patients were tested with the Mini Mental State Examination and the Geriatric 
Depression Scale.  
Results : Arterial hypertension was the most common disorder (71%), followed by dyslipidemia (50%) and 
diabetes mellitus (43%). The frequency of the coronary disease was 25% The MMSE score was positively 
associated with educational level and physical activity (p<0.05). Patients with the coronary disease had higher 
score at GDS.A higher score at MMSE correlated with lower score at GDS (p<0.05).  
Conclusion: The findings of this study confirm the coexistence  of cognitive disorders with depression and that 
both of the them can be investigated early at primary health care level. The frequency of the dementia is 
underestimated at primary health care.  
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Introduction 

One of the major public health problems of our 
time is the aging population. The percentage of 
older people is increasing along with the number 
of cognitive impaired persons.  The dementia 
diseases are the most frequent causes of chronic 
cognitive impairment in the elderly. However, 
the multifactorial etiology of these diseases has 
not been fully  elucidated (Iqbal & Grundke-
Iqbal 2010). 

The dementia development risk is not limited to 
a single period of life but is influenced by 
complex interactions of genetic, environmental 
and morbid factors over lifespan (Borenstein et 

al., 2006). While the correlation between 
physical illness and mental disorders appear to be 
interactive (Mailis, 2013). The incidence of 
clinically overt depression in aging persons 
exceeds 25% among persons suffering from 
chronic diseases and in particular ischemic heart 
disease, stroke, cancer, arthritis, chronic lung 
diseases, Alzheimer's and Parkinson's disease. 

The general practitioner must promptly recognize 
dementia but also be able to expect or delay 
disease progression (Argyriadou et al., 2001). 
Mild cognitive impairment may be preceded by 
five years of clinical onset of dementia 
(Eschweiler, 2010).However, a large proportion 
of dementia cases will never be diagnosed or 
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diagnosed in a late stage,  because the diagnosis 
in Primary Health Care is based primarily on 
clinical suspicion. Thus the prevalence of such 
cases is unknown but estimated high (Rosenblatt, 
2005).  

In Greece, research on dementia based on self -
report questionnaires in community settings is 
limited.  

The aim of this study was to explore the 
perspectives and the possible causal relationships 
between medical, environmental and socio-
demographic factors and cognitive decline in 
Greek island population. 

Materials and methods  

Dementia disorders were searched in outpatients 
visiting the chronic diseases outpatient clinics of 
the Health Centre of Salamina for diabetes, 
hypertension, coronary artery diseases, chronic 
obstructive pulmonary disease and 
dyslipidaemia. The present study aimed at the 
investigation of the prevalence of cognitive 
dysfunction among chronic ill patients over 65 
years and the severity of the cognitive 
dysfunction according to specific questionnaires 
score. We also studied dementia disorders in 
relation to demographic, social and other 
characteristics of the patient (smoking, personal 
and family history, physical activity, alcohol 
consumption) as well as to depressive disorders 

Study population  

This was a cross-sectionals study. The study 
included 100 patients who used to visit the three 
outpatient chronic diseases clinics (cardiac, 
diabetic, chronic diseases) operating at the 
Health Centre of Salamina. 

Participants had to provide a written consent or, 
where this was not possible, a written consent 
was provided by their informal caregivers. The 
survey included patients over 65 years old with 
adequate vision and hearing. As for 
randomization, the first five patients that came in 
daily at the outpatients clinics of the Health 
Centre of Salamina. The survey was anonymous 
and the patients' privacy was not violated. It was 
explained that the results of the study will be 
used only for academic purposes.  

Research procedure and tools 

Initially, the patients were asked to  filled in a 
structured questionnaire with closed -type 

questionnaires  regarding their demographics, 
and their personal and family history. The 
patient's medical records were studied and 
emphasis was put on medication taken to reveal 
the existence of chronic diseases. This was 
followed by selective clinical examination that 
included a rough neurological examination. Then 
the patients were then tested with MMSE (mini 
mental state examination) which is a useful and 
widely used examination, with 69% specificity 
and 90% sensitivity (Folstein et al., 1975). A 
score below 24 points indicates cognitive 
decline, while 24 to 27 points indicate mild 
cognitive disorder. A score between 19-24 
indicates moderate disturbance and 10-18 
indicate serious disturbance, while, when the 
score is less than 10, the cognitive impairment is 
considered very serious. The Mini Mental State 
Examination (MMSE) is a screening tool for 
dementia.  

The Geriatric Depression Scale (GDS) was also 
used which is designed specifically for use in the 
elderly, to detect depressive symptoms 
(Fountoulakis et al., 1999). In this scale the 
normal result is considered to be less or equal to 
5 points. Over 5 is indicative of depressive 
disorder (moderate depression) and over 10 
indicates severe disorder (severe depression).  

These methods were chosen as they are quick, 
reliable, widely used as screening tests and are 
therefore suitable for application at primary 
health care level. 

Results 

Women were 51%, while most of the participants 
were between 65-74 years old (62%). Primary 
school graduates were 70% of the sample  and 
2% of tertiary level education. Nineteen persons 
lived alone (Table 1). Arterial hypertension was 
the commonest comorbidity (71%), followed by 
dyslipidemia (50%) and diabetes mellitus (43%). 
CHD frequency reached 25% (Table 2). Other 
comorbidities included cancer (9%), osteoporosis 
(8%), thyroidopathies (15%) and renal failure 
(2%). Epilepsy, Parkinson Disease, Stroke and 
othe neurological diseases were present in the 
10% of the sample. Depression had been 
diagnosed in 7% and dementia in the 3%. 
Smokers were the 13% of the sample, while 48% 
of the participants reported some physical 
exercise, while 9% reported alcohol use.  
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Table 1. Demographic characteristics of the sample 

N=100 % 
Gender  
Men 48 
Women 51 
Age groups  
65-74 years old 62 
75-84 years old 32 
85-94 years old 3 
≥95 years old 3 
Educational level  
Illiterate  1 
Primary school 69 
Junior High School  17 
High school 10 
Tertiary level 3 
Living alone  
Yes 19 
No  81 
  

 
 

Table 2. Distribution of the most frequent medical comorbidities 

N=100 % 
Arterial Hypertension  
Yes 71 
No 29 
Diabetes Mellitus  
Yes 43 
No 57 
Dyslipidemia  
Yes 50 
No 50 
COPD  
Yes 12 
No 88 
CHD  
Yes 25 
No 75 
COPD: Chronic Obstructive Pulmonary Disease 
CHD: Coronary Heart Disease 
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Table 3. Differences in GDS and MMSE scores depending on gender  and habits 
 

  Ν GDS p MMSE p 
Gender Men  4.25±2.46 0.265 25.33±4.25 0.025 
 Women  4.84±2.78  23.56±3.36  
       
Living alone Yes  5.68±4.36 0.102 23.63±4.58 0.368 
 No  4.36±2.41  24.54±3.74  
       
Physical 
exercise 

Yes  4.04±2.21 0.052 24.89±3.7 0.240 
No  5.04±2.89 23.90±4.03 

       
Smoking  Yes  5.00±2.73 0.529 24.76±4.30 0.730 

No  4.50±2.61 24.36±3.84 
       
Alcohol  Yes  4.87±3.60 0.748 23.62±6.84 0.733 

No  4.56±2.55 24.49±3.59 
t-test       
  
 

Fig 1. MMSE scale according to educational level 
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Those with CHD had a statistically significantly 
higher GDS score compared with those who 
reported no CHD. They also had a mean value 
greater than 5, indicating that some depressive 
disorder might be present in elderly patients with 
CHD (5.52±3.25 vs 4.25±2.31. p=0.036). No 
statistically significant differences were observed 
in regard to other comorbidities. Demented 
patients had a very low MMSE score compared 
with the remaining participants (16.66±2.08 vs 
24.65±3.61, p<0.001).Women had a worse 
MMSE performance (mean score<24) compared  
with men,  while living alone  was associated 
with a higher GDS score (>5, p=0.102). 
Participants reporting some kind of physical 
exercise had better scores on both scales, 
difference being statistically significant in the 
case of GDS. Of note, the mean value of those 
with a sedentary life was above the cut off value 
5, indicating a probable depressive disorder 
(Table 3). 
Based on the GDS, 27% showed symptoms 
indicative of depressive disorder, while severe 
depression was present in the 5%. Based on 
MMSE, most participants exhibited  normal 
mental function or mild dysfunction, while 7%  
showed probable dementia.  
Those participants with  higher educational level 
differed statistically significantly in terms of 
MMSE score[ F (4,95)=6,49,  p<0,001) from 
elementary graduates. Especially in the case of 
tertiary education, the score was above  the cut 
off value 27, indicating an  adequate mental 
function ( Fig 1. ). A higher MMSE score 
correlated statistically significantly with a lower 
GDS score ( Spearman’s rho=-0,339, p<0,001). 

Discussion 

The findings of this study confirm the 
coexistence of dementia and depressive disorders 
and suggest that both disorders can relatively 
easily be detected in primary health care level 
using appropriate tools. It was found that the 
prevalence of dementia tends to be 
underestimated in primary health care, as there is 
a significant discrepancy between the number of 
diagnosed cases and the detected with 
psychometric tools cases. In addition, the 
importance of demographic and social factors in 
the onset of dementia disorders is highlighted. 

The prevalence of dementia is often 
underestimated, and it is believed to range from 
1.3% at ages 60-64 to over 35% in people older 
than 85 years of age, with Alzheimer's disease 

being the most frequent cause (Chen et al., 
2009). It has been found that about 10% of the 
elderly suffer from dementia while 10 to 20% of 
the elderly suffer from depression. The annual 
incidence of Alzheimer's disease is estimated  
between 2.7%  and 3.4%, while that of vascular 
dementia is very low, close to 0.3% (Cho et al., 
2011). The prevalence of major depressive 
disorder in the elderly ranges from 4.2 to 9.1%, 
while the prevalence of clinically significant 
symptoms is estimated between 9.1% and 33%, 
with an average rate of 30-40% for dementia 
patients (Bayres & Yaffe, 2011). Depression and 
dementia coexist and a probable common 
pathophysiological substrate  is considered 
(Hermida et al., 2012). 

In this study, higher educational level was 
associated with better cognitive function. The 
cognitive reservoir in the brain probably explains 
why people with higher IQ, higher educational 
level or higher professional performance are at 
lower risk of developing dementia, either 
vascular dementia or Alzheimer's disease. It is 
believed that the mental alertness helps to 
establish neural connections, reducing the 
incidence of dementia. Regardless of 
neuropathological criteria, the educational level 
is a predictor of dementia and people with 
greater cognitive reservoir deal with the 
developing brain pathology better, even without 
apparent cognitive loss (Chen et al.,2009; Meng 
& D'Arcy 2012; Fleg, 2012). 

Regarding the role of gender in dementia, it is 
noted that dementia is more common in women, 
which cannot be simply attributed to the higher 
life expectancy of women, but seems to be 
associated with hormonal systems, such as the 
renin-angiotensin-aldosterone system, which 
regulates blood pressure and its interaction with 
oestrogen (O'Hagan et al., 2012), but also the 
viability of the mitochondria of neurons, which is 
reduced in older women (Viña & Lloret, 2010). 

Physical activity can also reduce the risk of 
cognitive decline in the elderly and can also 
improve some manifestations of dementia, such 
as night sleep disorder and depressive mood. 
Exercise may be beneficial to a wide range of 
dementia manifestations including anxiety and 
apathy. At the same time, it improves the 
physical functionality and it has an overall 
positive impact on the living standards of the 
elderly. Dementia patients benefit from exercise, 
as it improves the flow of blood and oxygen 
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supply to the brain, thus enhancing cognitive 
function and memory improvement. For this 
reason, exercise is an important intervention 
instrument for treatment of the disease. 
Nevertheless, more data is needed to precisely 
identify the benefits of the general life of the 
elderly (Ahlskog et al., 2011; Potter et al., 2011; 
Thuné-Boyle et al., 2012; Lövdén et al, 2013).  

 Regarding the relationship of heart disease and 
depression, it has been found that people 
suffering from depression are more likely to 
develop coronary artery disease. This risk occurs 
independently of any other risk factor for heart 
disease that the patient, who experiences 
depression, might have. Moreover, evidence 
show that people who suffer from depression are 
more likely to die from any other cause 
compared with similar patients without 
depression (Vieweg et al., 2010; Yeager et al., 
2011). It is estimated roughly that 9% of heart 
patients show symptoms indicative of depressive 
assistance and 7% suffer from clinical major 
depression (Sowden et al., 2010). The depression 
and heart disease combination has been found to 
triple the risk of death from any cause and 
quadruple the risk of death from heart attack or 
stroke (Nabi et al., 2010). It is argued that 
depression promotes organic pathological 
changes in the body with inflammation, clotting, 
impaired metabolism and cellular malfunctions. 
Depression and cardiovascular disease act 
synergistically, increasing the morbidity of the 
one and the mortality of the other (Kent & 
Shapiro, 2009; Nabi et al., 2010). 

Regarding the limitations of this study, the 
sample came from one health centre of the island 
region with specific socioeconomic 
characteristics and generalization of the results 
should be done cautiously. 

The results of this study highlight the 
contribution of modifiable risk factors in the 
prevention of mental disorders and depression 
and stress the coexistence of heart disease and 
depression. At the same time, they point out that 
the prevalence of dementia disorders tends to be 
underestimated. The risks posed by depression in 
patients with heart disease and in other people 
who are healthy or suffering from other diseases, 
imperatively require the detection, diagnosis and 
proper treatment of the condition.  
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