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Abstract
Objective: Dementia is a neurodegenerative disease characterized by a decline in cognition involving one or more cognitive domains (learning and
memory, language, executive function, complex attention, perceptual-motor, social cognition). We aimed to assess the relationship of dementia
with falls, urinary incontinence, polypharmacy, malnutrition, frailty and sleep disorders.
Materials and Methods: Two hundred and five individuals with the diagnosis of dementia and with no signs of dementia, who attended Istanbul
University Faculty of Medicine geriatrics outpatient clinic, were retrospectively evaluated. Univariate and multivariate regression analyses were
performed to investigate the association between dementia and other Geriatric syndromes.
Results: The mean age was 77.9±6.47 years and 72.7% of the patients were female and 27.3% were male. The prevalence of dementia was 39.5%
(n=81). In univariate analysis, dementia was found to be associated with malnutrition (p=0.024), sleep disorders (p=0.032), falls (p=0.001), frailty
(p=0.037), male gender (p=0.001) and polypharmacy (p=0.001). In multivariate analysis, dementia was found to be independently associated with
malnutrition (p=0.028, odds ratio=5.106, 95% confidence interval=1.189-21.932) and male gender (p=0.001, odds ratio=3.407, 95% confidence
interval=1.786-6.500).
Conclusion: In our study, it was found that malnutrition and male gender were independently associated with dementia. Patients with
neurodegenerative diseases are at risk of malnutrition, while reduced food intake is associated with disease symptoms. Geriatric syndromes increase
mortality and morbidity in dementia patients. Therefore, clinicians should be aware of Geriatric syndromes in dementia patients.
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Introduction
Dementia is a neuropsychiatric syndrome characterized by
cognitive decline and progressive deterioration of daily function,
often associated with behavioral disturbances. Neurological
disorders are now responsible for the largest number of
disability-adjusted life years (a combined index of early
mortality and years spent in disability). They now account for
10% of the global burden of disease. The prevalence of dementia
in older participants is reported to be nearly 6% worldwide (1).
It is probable that dementia is being underestimated, since in
some parts of the world, patients with dementia never come to
clinical attention. Dementia being considered as an inevitable
consequence of aging (2) and, with global population ageing, it

is expected to rise, although some recent studies have suggested
declining trends in dementia frequency (3).
Dementia is any disorder where significant decline from one’s previous
level of cognition causes interference in occupational, domestic, or
social functioning. Generally, dementia should be considered to be
an acquired syndrome, with multiple possible causes, rather than
a specific disease itself. For example, the dementia syndrome of
progressive decline in language can be caused by various diseases,
such as Alzheimer’s disease (AD), a tumor in the language cortex, or
frontotemporal lobar degeneration. Global estimates of dementia
prevalence are up to 7% of individuals above the age of 65, with
a slightly higher prevalence (8-10%) in developed countries due to
longer life spans (1).
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AD is the most common form of dementia in older people,
accounting for 60% of cases. Numbers likely to increase
given our ageing population. There are lots of concomitant
problems progressing with dementia, like polypharmacy,
malnutrition, sleep disorders, frailty, falls etc. Polypharmacy, the
co-prescription of multiple drugs, is common and a particular
concern amongst patients with dementia (4,5).
According to the World Alzheimer Report 2018, about 50 million
people worldwide lived with dementia in 2018, with the number
projected to increase to 152 million by 2050 (6).
There are extensive range of risk factors associated with
dementia such as smoking, alcohol abuse, and other noncommunicable diseases like diabetes mellitus, hypertension,
hypercholesterolemia, metabolic syndrome, obesity which are
listed as cardiometabolic risk factors and atrial fibrillation,
chronic kidney disease etc. The risk of having dementia increased
in older groups especially from the age of 65 or above (7).
Turkish Statistical Institute shows that life expectancy keeps
growing in Turkey. So, we have to be prepared the problems of
aging like dementia as well. This may lead to excessive health
care cost in government budget. There is obvious relationship
between dementia and other geriatric syndromes. If we know
the association between them, we can avoid complications
such as fall related fractures, malnutrition related prolonged
hospitalization, incontinence related urinary infections etc. In
that way increased living comfort level, reduced number of
hospitalization, lowered number of medication usage for the
patient to be sustained. The aim of the study to assess the
relationship between dementia and falls, urinary incontinence
(UI), polypharmacy, malnutrition, frailty and sleep disorders in
our population.

Materials and Methods
Study participants were recruited among older adults ≥65 years
of age admitted to Istanbul University Faculty of Medicine,
Department of Geriatrics outpatient clinic for the first time
between a period of September 2015- August 2016 were evaluated
retrospectively. Between study participants there were patients
who have been medically diagnosed with dementia or showing
signs and symptoms of dementia. Patients were evaluated
retrospectively by a geriatrician using the patients’ records on
admission. Patients’ data about number of chronic diseases and
prescribed drugs; falls (in the preceding year); the presence
of UI, frailty; nutritional status; sleep disorders; and dementia
were noted. Dementia was diagnosed according to diagnostic
and statistical manual of mental disorders, fifth edition criteria.
UI was defined as “a complaint of any involuntary leakage of
urine in the past 12 months” (8). Nutritional status was assessed
by Mini Nutritional Assessment short form, which indicates
the presence of malnutrition, malnutrition risk, and normal
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nutritional state when the score is 0-7 points, 8-11 points, and
>11 points, respectively (9). Polypharmacy was defined as the
daily use of five or more medications (10). Frailty was assessed
by The International Association of Nutrition and Aging’s FRAIL
scale which includes five components; fatigue, resistance,
ambulation, illness and loss of weight. FRAIL scale scores range
0-5; ≥3 represents frail, 1-2 pre-frail and zero for robust health
status (11). In our study FRAIL score ≥3 was accepted frail and
scores <3 non-frail. Sleep disorders components are insomnia
and restless leg syndrome (RLS). Insomnia was assessed by asking
the patients if they have experienced any difficulty in falling
sleep and/or maintaining sleep (12). For evaluating RLS a single
question was asked; do you experience unpleasant and restless
feeling in your legs which is relieved by walking or movement
(13). The study protocol has been evaluated and approved by
Istanbul University Faculty of Medicine Ethics Committee
(decision no: 90562, date: 05.06.2020). Informed consent was
obtained from all the patients.
Statistics
The variables were assessed in terms of the normality of their
distribution using the Kolmogorov-Smirnov test. Numerical
variables with normal distribution were presented as mean
± standard deviation and those with skewed distribution
were presented as median (minimum-maximum). Categorical
variables were shown as frequencies. For comparison of two
groups, we used independent sample t-test or Mann-Whitney
U test where appropriate. Chi-square test and Fisher’s Exact
test were used for comparison of non-numerical data. P
values less than 0.05 were accepted as statistically significant.
Binary logistic regression models were used to investigate the
association between variables. The factors found significantly
associated with dementia in univariate analysis were further
evaluated by logistic regression analysis. The IBM SPSS for
Windows, version 22.0 (IBM Corp., Armonk, NY, USA) was used
for statistical analysis.

Results
Among a total of 1.034 patients, 205 participants aged ≥65 were
included in this study. The sample was composed of women 149
(72.7%) and men 56 (27.3%). Mean age was 77.9±6.47 years.
Eighty-one patients (39.5%) have a diagnosis of dementia. One
hundred and eighty-eight (88.3%) patients reported at least
one fall in the previous year and 101 (48.8%) patients have one
of the sleep disorders. The frequency of UI is 58%. 6.3% of the
patients have malnutrition.
The characteristics of the study population including the age,
number of drugs, dementia, nutritional status, UI, falls, and
frailty are given in Table 1.
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Univariate Analysis for the Association of Geriatric Syndromes
and Dementia

older adult patients with dementia. Globally, an estimated 47
million people are affected by dementia (14).

In univariate analysis dementia was not associated with UI
(p=0.149). In the other hand, dementia was found associated
with malnutrition (p=0.024), sleep disorders (p=0.032), falls
(p=0.001), frailty (p=0.037), male gender (p=0.001) and
polypharmacy (p=0.001) (Table 2).

AD is the most common cause of dementia from middle age to
the elderly and has a prevalence of 5-6% of all individuals age
65 and above, and up to 30% in those over age 85 (15). In our
study the frequency of dementia is 39.5%. Our study population
consist mainly from old subjects. Mean age was 77.9±6.47 years.
Therefore, our dementia prevalence is in accordance with the
literature. In a Turkish study the prevalence of dementia was
found 21.6% (16). This may be due to the presence of more
advanced and older patients.

Multivariate Analysis for the Association of Geriatric Syndromes
and Dementia
Regression analysis was performed to find independent factors
associated factors with dementia. Dementia was our dependent
variable, and the independent variables were falls, sleep
disorders, malnutrition, polypharmacy, frailty and male gender.
A statistically significant relationship was found between
malnutrition [p=0.028, odds ratio (OR)=5.106, 95% confidence
interval (CI)=1.189-21.932] and male gender (p=0.001,
OR=3.407, 95% Cl=1.786-6.500) (Table 3) in regression analysis.

Discussion
As the population ages worldwide, the overall burden of dementia
is increasing simultaneously. Dementia may have more than one
cause, particularly as the condition progresses and especially in
older people. In addition, medical illnesses, comorbidities also
some medications exacerbating poor cognition are common in
Table 1. General demographic data and geriatric syndrome
data of the study population

Advanced age and gender, two of the most prominent risk
factors for dementia. Lifestyle factors such as smoking, excessive
alcohol use and poor diet modulate sensitivity to dementia in
both males and females. Depending on the subtype of dementia,
the ratio of male to female prevalence differs. Females are at
greater risk of developing AD dementia, whereas males are
at greater risk of developing vascular dementia or Parkinson
disease dementia. Data from the Framingham study, which
enrolled a total of 2.611 cognitively intact participants (1.550
women and 1.061 men) and followed-up on many for 20 years,
indicated that for a 65-year-old man, remaining lifetime risk of
AD was 6.3% (95% CI, 3.9 to 8.7) and remaining lifetime risk of
developing any dementing illness was 10.9% (95% CI, 8 to 13.8);
corresponding risks for a 65-year-old woman were 12% (95%
CI, 9.2 to 14.8) and 19% (95% CI, 17.2 to 22.5), almost twice
that of men (17). This can be particularly valid for subjects over
the age of 85 years, due to differences in life expectancy.

Male

56 (27.3%)

Female

149 (72.7%)

Age (years)

77.9±6.47

Dementia

81 (39.5%)

Table 3. Logistic regression analysis for factors associated
with dementia

Malnutrition

13 (6.3%)

Factor

p

Odds ratio

Frailty

68 (33.2%)

95% confidence
interval

Polypharmacy

183 (89.3%)

Malnutrition

0.028

5.106

1.189-21.932

Falls

181 (88.3%)

Male gender

0.001

3.407

1.786-6.500

Sleep disorders

100 (48.8%)

Urinary incontinence

119 (58%)

Dependent variable was the presence of dementia; independent variables were female
gender and malnutrition (Factors included in the multivariate analysis are sleep
disorders, falls, frailty, polypharmacy, malnutrition and male gender)

Table 2. Univariate analysis for dementia and related factors
Variables

Total

Dementia (+)

Dementia (-)

p

Male gender [n, (%)]

56 (27.3%)

34 (60.8%)

22 (39.2%)

p<0.01*

Age (years)

77.9±6.47

78.7±6.6

77.3±6.3

p=0.45

Malnutrition [n, (%)]

13 (100%)

9 (69.2%)

4 (30.8%)

p=0.024*

Falls [n, (%)]

181 (100%)

57 (31.5%)

124 (68.5%)

p<0.01*

Frailty [n, (%)]

68 (100%)

20 (29.4%)

48 (70.6%)

p=0.037*

Urinary incontinence [n, (%)]

119 (100%)

52 (43.7%)

67 (56.3%)

p=0.149

Sleep disorders [n, (%)]

100 (100%)

32 (32%)

68 (68%)

p=0.032*

Polypharmacy [n, (%)]

183 (100%)

59 (32.2%)

124 (57.8%)

p<0.01*

n: Number, *: Statistically significant
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On the other hand, ın our study male gender is highly associated
with dementia (p=0.001). We know that men with a Lewy
body dementia and Parkinson disease dementia have a higher
incidence of dementia than women across the age spectrum.
It is common for Alzheimer pathology to coexist with
other processes, including vascular lesions, cortical Lewy
bodies, argyrophilic grain disease, and Parkinson disease. The
combination of two pathologies could influence the clinical
presentation and course of the disease and present diagnostic
challenges (18). The most common combination is that of AD
and vascular dementia. Mixed dementia is more common in
males than females (19) and also in older age groups, such as
those over 75 years. Although we do not know the dementia
subtype of our patients, if we consider that the mean age of our
patient population is high, we can interpret that the results are
compatible.
We have found the malnutrition frequency is 6.3%. In a study
which was conducted in Japan, the prevalence of those with
malnutrition in early-stage AD 8.2% and were higher among
those with early-stage AD and the people who have normal
cognition (p<0.001) (20). In another Turkish prevalence study,
the malnutrition prevalence is 9.6% (16). So, our results
were also similar with the literature. In our study we found a
significant relationship between malnutrition and dementia
in both univariate analysis and bivariate analysis (p=0.024,
p=0.028). Inadequate nutrition is very common in patients
with dementia and is associated with increased mortality (21).
Decreased sense of smell is also common in dementia patients
and can exhibit itself as weight loss and poor appetite. As a
result, malnutrition develops in dementia patients. A few
studies recently reported that nutritional problems, which are
likely appetite changes, weight loss, and sarcopenia, start with
mild cognitive impairment and early-stage AD (22-25). There is
no need for advanced dementia.
In our study the frequency of frailty was 33.2%. Frailty is a
common geriatric syndrome. Frailty is defined as a clinical state
in which there is an increase in an individual’s vulnerability to
developing negative health-related events (including disability,
hospitalizations, institutionalizations, and death) when exposed
to endogenous or exogenous stressors (26). In most studies’
frailty prevalence was 3.5%-27.5% (27). Frailty prevalence
varies according to tool used. Also, we found a relationship
between frailty and dementia in univariate analysis. Dementia is
a progressive, debilitating disease which affects approximately
half the residents in aged care impacting significantly on their
care needs. Due to the inherent cognitive and physical decline
over time, residents become increasingly dependent on care
from others. Therefore, our frailty prevalence is close to upper
limit. Also, we can explain the relationship between frailty and
dementia by this.
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Other important issue in the geriatric group is a number of a
medication. Optimizing drug therapy is an important goal of
caring for the older adult population. Polypharmacy is defined as
the use of multiple medications and generally ranges from five
to ten medications (10). Polypharmacy has been independently
associated with an increased risk for an adverse drug event, and
increased risk of hospital admission and length of stay (28).
In our study the frequency of polypharmacy was 89.3%. And
we found a relationship between dementia and polypharmacy
(p<0.01). Also, we found a relationship between dementia
and sleep disorders (p=0.032). Vascular risk factors have been
linked to increased risk of cognitive decline and dementia.
These risk factors are diabetes mellitus, hypercholesterolemia,
hypertension, metabolic syndrome and obesity. Therefore, the
comorbidities of dementia patients are quite much and the
number of drugs they use has increased. Our study population is
older. The number of comorbidities of the patients with whose
comorbidity data we had access to was high. On the other
hand, sleep disorders and disturbances are common complaints
among patients with dementia. Multiple factors contribute to
sleep impairment in this population. Such as; age and dementia
related changes in sleep and circadian rhythms, primary sleep
disorders, comorbid illnesses and medications (29). Hypnotic use
or sedating medication has also increased due to the frequent
occurrence of sleep disorders in dementia patients, and this
causes an increase in the number of drugs used by patients.
UI is more common in the elderly populations with dementia
than without dementia. UI may complicate dementia morbidity
and mortality. In our population UI frequency is 58%. In most
of the studies prevalence rates over 50 percent have been
reported (30). In a Turkish study the prevalence of UI was found
47.6% (16). As a result, rates are at quite similar. We couldn’t
find a relationship between UI and dementia (p=0.149). This
is a surprising result. Although UI is a critical symptom and
prevalent concomitant in patients with dementia, study about
the association between UI and dementia is rare maybe because
of the difficult assessment of UI in patients with severe cognitive
and physical deterioration. This result may be due to the low
number of dementia patients.
Study Limitations
There are a number of limitations in this study. The sample size
was not very large and especially we had few patients with
dementia. This is a retrospective population-based study, so we
did not have objective data including questionnaire, Dementia
rating scale such as mini mental state examination. Therefore,
the data did not provide information on stage and severity of
dementia. Besides, we did not separate and analyze patients
with dementia according to dementia subtype. This situation
may affect the results. On the other hand, there are few studies
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evaluating the prevalence of dementia and possible related
factors among community-dwelling older persons in Eastern
Europe. Our study is one of the few studies in this area.

Conclusion
In our study we found high frequency of dementia among
older adults in Turkey as much as 39.5%. And dementia was
highly associated with male gender and malnutrition. We
have suggested the importance of screening other geriatric
syndromes in dementia patients. It’s known that, morbidity and
mortality tend to increase due to these concomitant geriatric
syndromes in dementia patients. If we screen specifically for
these syndromes, we can prevent them faster. Therefore, more
attention shall be paid to screening activities.
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