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Background: Geriatric syndromes are complex clinical manifestations that are not an isolated
disease in older adults and have common risk factors within themselves. The syndromes are
significant causes of mortality, morbidity, and increased health care costs.
Objective: To determine the frequency of geriatric syndromes such as malnutrition, dementia,
depression, falls, polypharmacy, urinary incontinence, pressure ulcer, sarcopenia, and frailty in
community-dwelling older adults.
Methods: A total of 2,816 patients, who applied to geriatric outpatient clinic and were evaluated by comprehensive geriatric assessment, were included in this cross-sectional retrospective
study. Falls in the last year and urinary incontinence were recorded. Polypharmacy was accepted
as concurrent use of more than four drugs. Diagnosis of dementia and depression was defined
according to Diagnostic and Statistical Manual of Mental Disorders Fifth Edition diagnostic
criteria. In addition, frailty and sarcopenia were evaluated according to Fried’s physical frailty
scale and European Working Group on Sarcopenia criteria, respectively.
Results: The frequency of polypharmacy was 54.5%, urinary incontinence 47.6%, malnutrition
9.6%, depression 35.1%, dementia 21.6%, falls 33.6%, sarcopenia 31.7%, and frailty 28.3%.
When all the participants were divided into three groups (60–69, 70–79, 80 years), all syndromes were significantly increased with age, except for depression. While 20% of cases in
60–69 years age group did not have any syndromes, 48% of cases in 80 years had more than
four syndromes simultaneously.
Conclusion: The frequency and coincidence of geriatric syndromes, except for depression,
increases with age. Therefore, clinicians other than geriatricians taking care of older people
should be aware of these syndromes as well as their treatment mechanisms.
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Geriatric syndromes are quite common clinical conditions in older adults that do
not fall into specific disease categories. Different from the traditional definition of a
“syndrome”, they are further a symptom, or a fixed combination of several symptoms,
and all the approaches for the management should consist of both search for a single or
more diseases that precipitated the symptom(s) and of a multiple risk factor assessment;
however, the pathogenesis, screening, and diagnostic tools of these heterogeneous situations have not been clearly defined.1 In addition, they are associated with increased
morbidity, mortality, and health care utilization. In clinical practice, these conditions,
such as cognitive impairment, falls, frailty, delirium, gait disturbances, incontinence,
malnutrition, pain, polypharmacy, pressure ulcers, sarcopenia, sleep problems, and
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tremor, are named geriatric syndromes, and geriatricians play
an important role in diagnoses and management of them.2,3
On the other hand, clinicians other than geriatricians taking
care of older people, such as primary physicians, cardiologists, oncologists, and neurologists, should be aware of these
syndromes.
Due to both development in the geriatric medicine and
rapidly growing proportion of older people in the world,
new geriatric syndromes have been defined, two of which
are frailty and sarcopenia described in the last decade.
While frailty is described as inadequate response to acute
stressors due to decreased organ reserve and functions,4,5
sarcopenia is a geriatric syndrome that is associated with a
decrease in muscle mass and function or strength.6 Frailty
that has increased frequency with age is closely related to
sarcopenia. Both syndromes have major adverse effects on
activities of daily living and quality of life; furthermore,
they increase hospitalization, morbidity, mortality, and
risk of falls and fracture.7,8 Their pathogenesis has not been
clearly elucidated and there is no diagnostic criteria that is
universally accepted. Malnutrition, which is regarded as a
separate syndrome, also presents as a risk factor for frailty
and sarcopenia.9 Falls, one of the most important geriatric
syndromes, cause severe disability and loss of functionality
in the geriatric population. There are several risk factors for
falls, such as polypharmacy, urinary incontinence, depression, and mobility disorders. Repeated falls contribute to
the development of sarcopenia and frailty as they induce
immobility and loss of muscle strength.10 Urinary incontinence has negative effects on quality of life, causing psychological problems in older adults. Urinary incontinence
is one of the major reasons for referral to nursing homes,11
which increases caregiver burden, especially in patients
with dementia as well as a risk factor for decubitus ulcers.12
Dementia has become a common diagnosis in aging populations, which is associated with a considerably increased
risk of premature mortality, facilitating development of
other geriatric syndromes such as malnutrition, delirium,
incontinence, etc.13–16
Geriatric syndromes have common risk factors that are
linked to each other within the cause and effect relationship.
It is important to determine the changes that develop in the
systems with aging, to predict which syndrome may develop
in which patient, and to develop person-based protection and
treatment options. The frequency of geriatric syndromes
should be known according to age groups to enable the health
care services to recognize the cases and refer patients to the
necessary centers.17
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The aim of this study was to show the frequency of malnutrition, dementia, depression, pressure ulcers, falls, polypharmacy, urinary incontinence, sarcopenia, and frailty according
to age groups in community-dwelling older adults.

Patients and methods
The records of patients, who applied to the Dokuz Eylul
University geriatric outpatient clinics between January 2013
and January 2017, were retrospectively reviewed. The study
was designed as a retrospective cross-sectional study. The
patients 60 years of age, without exclusion criteria, were
included in the study. The investigation was approved by the
Dokuz Eylul University Ethics Committee for Non-Interventional Studies as a retrospective study. All participants provided written informed consent to use their medical records.

Exclusion criteria
1. Patients with severe osteoarthritis or neuromuscular
disease, which causes obstacle to walking and immobile
patients.
2. Patients who have a history of severe illness that may
impair general health status, such as acute cerebrovascular event, gastrointestinal bleeding, sepsis, acute coronary
syndrome, and acute respiratory failure.
3. Patients with alcohol and substance abuse.
4. Patients with malignancy (except patients who are in
complete remission for at least 5 years).
5. Patients 60 years of age.

Patients’ characteristics
Patients’ information regarding age, gender, education level,
accompanying systemic diseases, and number of drugs used
was recorded. The patients were investigated for the presence
of history of hypertension, coronary artery disease, diabetes
mellitus, peripheral arterial disease, and cerebrovascular
disease. The patients who used antihypertensive medication
or had two separate blood pressure values 140/90 mmHg
on appropriate measurement were accepted to have hypertension. Diabetes mellitus was defined as fasting plasma
glucose levels 126 mg/dL or HbA1c 6.5%. The patients
were finally divided into three groups according to their age:
60–69 years, 70–79 years, and 80 years.

Comprehensive geriatric assessment
All the patients underwent comprehensive geriatric
assessment,18 which included cognitive function,19 mood,20
activities of daily living, gait and balance functions, and
nutritional evaluation. In an attempt to evaluate the global
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cognitive function, the Mini-Mental State Examination and
the Montreal Cognitive Assessment scales were given to
patients according to educational level. Geriatric Depression
Scale was used to evaluate mood. Activities of daily living
were assessed by Basic Activities of Daily Living Scale and
Instrumental Activities of Daily Living scales. For nutritional
status evaluation, the Mini Nutritional Assessment (MNA)
test was carried out.

Diagnosis of geriatric syndromes
Dementia and depression

These syndromes were diagnosed according to Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-V) criteria.

Falls
It was accepted positive if the patient had fallen in the previous year except for tripping on a rug and slipping on wet
floor.

Frailty
A modified Fried physical frailty scale was used to evaluate
the frailty, which was defined according to physical model
and the presence of three or more of the following criteria:
weight loss, exhaustion, low physical activity, slowness, and
weakness.4 Low physical activity was considered positive in
patients who spend majority of their time sitting or rarely
have short walks in the past year, instead of using Minnesota
Leisure Time Questionnaire.21

Malnutrition
The European Society of Clinical Nutrition and Metabolism
recommends MNA as a screening tool for malnutrition in
older adults.22 Patients with MNA short-form score 7 points
are considered as having malnutrition.

Polypharmacy
It is stated as concomitant five or more drug usage.18

Pressure ulcers
This is defined as localized damage to the skin and/or underlying tissue that usually occurs over a bony prominence as a
result of pressure, or pressure in combination with shear and/
or friction that generally occurs in immobile patients.

Sarcopenia
For the evaluation of walking speed, muscle strength, and
muscle mass in patients, Four-Meter Walking Test, handgrip
test, and bioimpedance were performed for each patient,
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respectively. Handgrip test was measured by Jamar hydrolic
hand dynamometer (Model J00105; Lafayette Instruments,
Lafayette, IN, USA), and bioimpedance was established by
Tanita (MC-780U; Multi Frequency Segmental Body Composition, Tokyo, Japan). We accepted slow walking speed
as ,0.8 m/sec, and weakness, assessed by grip strength of
the dominant hand with dynamometer, was accepted to be
less than 20 kg in females and 30 kg in males.4 Based on
muscle mass bioimpedance values, skeletal muscle (kg) =
(height2/R × 0.401) + (sex × 3.825) + (age × -0.071) + 5.102
is formulated.23 Values in terms of resistance (R) 50 Hz
hand-leg (body), length in centimeters, female gender 0,
male gender 1, and age in years are accepted and replaced
in formula. The skeletal muscle mass index (SMI = muscle
mass/height2) was calculated by dividing the muscle mass in
kg by length in square meters, which was obtained to prevent
the muscle mass from varying according to the height. SMI
was regarded as low when muscle mass was 8.87 kg/m2
for males and 6.42 kg/m2 for females.6 Decreased muscular strength and/or walking speed together with decreased
muscle mass were evaluated as sarcopenia.6

Urinary incontinence
It was considered to be present in cases having involuntary
urinary leakage in the last 3 months except for urinary tract
infection.24

Statistical analysis
Analysis of the data was done in SPSS for Windows 22 package
program (SPSS Inc., Chicago, IL, USA). Descriptive statistics
are shown as mean ± SD for variables with normal distribution,
median (minimum to maximum) for non-normal distributions,
and the number of cases and percentage (%) for nominal variables. When the number of groups involved was two, the significance of differences between the groups in terms of averages was
investigated by Student’s t-test and in terms of median values was
investigated by Mann–Whitney test. When the number of groups
was more than two, the significance of differences between the
groups in terms of averages was investigated by the ANOVA
variance analysis test and the significance of medians was
determined by the Kruskal–Wallis test. Nominal variables
were assessed by Pearson’s chi-squared or Fisher’s exact test.
Results for P0.05 were considered statistically significant.
Although the total number of patients included in this study
was 2,816, there were 1,017 patients who had bioimpedance
analysis. Therefore, estimated frailty and sarcopenia rates are
calculated with an acceptable error of 5% and a 95% CI in
all age groups separately.
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Results
A total of 2,816 patients were included in the study. Median
age of patients was 76 years, minimum age was 60 years,
and maximum age was 105 years. The average age of
females and males was 75.42±8.34 and 75.88±8.12 years,
respectively. Among them, 65% of the patients were female.
The demographic characteristics of the patients are shown
in Table 1.
The patients were divided into three groups according
to age: 60–69, 70–79, and 80 years. A total of 728, 1137,
and 951 patients were included in the groups, respectively.
Urinary incontinence, falls, depression, dementia, polypharmacy, malnutrition, sarcopenia, frailty, and pressure ulcers
were evaluated. Prevalence was 54.5% for polypharmacy,
47.6% for urinary incontinence, 9.6% for malnutrition, 35.1%
for depression, 21.6% for dementia, 33.6% for falls, 31.7%
for sarcopenia, 28.3% for frailty, and 1.1% for pressure
ulcers. All geriatric syndromes, except for depression and
pressure ulcers, were found to be significantly more common
with advancing age. When we analyzed geriatric syndromes
according to both sex and age groups, while depression and
frailty were frequent in females, dementia was frequent in
males in all age groups. Figure 1 shows the frequency of
geriatric syndrome according to age groups.
Frailty and sarcopenia status were evaluated in
1,017 patients whose bioimpedance, muscle strength, walking speed data were complete. Of them, 218 were frail and
313 were sarcopenic, and 53% of the patients who were frail
were also sarcopenic. We calculated the estimated frequency
of frailty in 60–69 years group (6%–11%), 70–79 years
(26%–35%), 80 years (41%–54%); sarcopenia in 60–69 years
group (7%–14%), 70–79 years (26%–35%), 80 years

(50%–63%) with an acceptable error of 5% and a 95%
confidence level.
While the rate of having four or more syndromes in the
same person was 27.1%, 12% had no geriatric syndrome,
22.9% had one syndrome, and 21% had two syndromes.
In particular, the frequency of having three or more syndromes in the same age group at 80 years was calculated
as 68.8%. Figure 2 shows the coincidence of syndromes
according to age groups.

Discussion
Geriatric medicine has some dissimilarities from the usual
Hippocratic medicine. Individual targets are important to
achieve instead of reference intervals in older adults. Geriatric syndromes are also different from the usual syndromes
that have many common etiological factors or diseases,
and geriatric patients usually suffer from more than one
geriatric syndrome simultaneously.25 This study shows the
frequency of nine different geriatric syndromes at the same
time according to age groups. It was seen that the frequency
of all syndromes and coincidence increased with aging except
for pressure ulcers and depression.
The prevalence of frailty and sarcopenia in this study
was found to be consistent with community-dwelling older
adults in the literature. The rates of sarcopenia and frailty
were reported to be 24%7 and 26%8 in other studies from
Turkey. The prevalence of frailty varies by 30%–40% and the
frequency increases with age and ethnical differences may be
seen.4,26 Also, their frequent coincidence suggests the common pathogenetic mechanisms in the etiology. Even in the
literature, these two syndromes were described as “two sides
of the same coin”.27 There are many changes with aging such

Table 1 Demographic characteristics of patients
Patients’ characteristics

60–69 years
N=728

70–79 years
N=1,137

80 years
N=951

P-value

Sex (female %)
Marital status (married %)
Education 11 years (%)
Comorbid diseases (%)
Diabetes mellitus
Hypertension
Cerebrovascular disease
Coronary artery disease
Peripheral arterial disease
Congestive heart failure
Chronic Obstructive Pulmonary Disease
Charlson comorbidity index

68
73
48

64
59
34

65
38
30

0.22
0.01
0.01

25
54
5
12
3
3
8
0.71±0.94

30
69
8
18
5
7
10
1.11±1.21

26
73
11
22
5
12
10
1.34±1.25

0.01
0.01
0.01
0.01
0.05
0.01
0.23
0.01

Note: Bold text indicates p,0.05.
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Figure 1 Frequency of geriatric syndromes according to age groups (%).

as decreasing muscle mass in body composition, neuronal
plasticity, cellular regeneration capacity, and response to
stressors. The resultant vulnerable state may give rise to
decompensation and unhealthy state. 28 Accordingly, the
studies also showed that frailty and sarcopenia are closely
related to falls, cognitive impairment, polypharmacy, and
malnutrition, and are thought to result in a vicious cycle in

the cause-and-effect relationship with common pathogenetic
mechanisms.29
The prevalence of polypharmacy, dementia, and urinary
incontinence was seen to be consistent with that reported in
the literature.30–33 In the studies mentioned earlier, it is stated
that the syndromes are seen more frequently with increasing
age. The risk of malnutrition and malnutrition rates assessed
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Figure 2 Total number of geriatric syndromes according to age groups (%).
Note: Bar chart shows total number of geriatric syndromes one on the top of the other in each age group as percentage.
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by MNA in another study was pointed to be 15% and 40%,
respectively. Malnutrition rate was reported to be 13% in
a Turkish study.34 The malnutrition rate in our study was
similar with the literature.35 The prevalence of pressure ulcers
was reported to be 4.5%–18% in hospitalized and nursing
homes.36,37 It is estimated that our frequency is lower due to
the exclusion of hospitalized acute care patients.
Geriatric depression is a frequent syndrome associated
with increased disability, mortality, and worsening of medical illness in patients. Progressive age, female gender, loss
of spouse, changes in social and business life, low income,
educational level, and increased comorbidity are associated
with depressive mood.38 Prevalence is indicated to be between
7% and 49% in the literature.39 In this study, prevalence
was 36% and no relation was observed with increasing age,
which may be explained by Blazer and Jorm’s suggestions
that frequency of depression reduces with age because of a
multitude of factors, such as decreased emotional responsiveness, increased emotional control, and psychological
immunization.40,41
Many cumulative molecular and biochemical changes
take place from cells to organ systems with aging process.
As a result, the regeneration reserve of organs and functional capacity decline. Patients are susceptible to increased
comorbidity, polypharmacy, nutritional deficiencies, visual
and auditory disorders, decreased muscle mass, balance problems, and cognitive impairment.42 Multimorbidity and related
comorbidity indexes help to predict health care admission,
mortality, and physical function. In this study, it is also shown
that comorbid diseases’ frequency as well as comorbidity
index score increase with aging.43 Detection and treatment of
these situations in the early period prevent adverse outcomes
in older adults. As seen in the study, at least four syndromes
are seen in one of two patients aged 80 years. Multiple
comorbidities are difficult to manage in these patients, and
patients are predisposed to geriatric syndromes and atypical
presentations.
The strengths of this study are large sample size and
a detailed examination of geriatric syndromes. Previous
prevalence studies have generally examined only three
or four syndromes at the same time. When we look at the
limitations, only outpatients were included in the study and
cross-sectional data were used. The delirium frequency could
not be checked due to exclusion of the acute care patients
in the hospital and there were not enough samples for the
pressure ulcers; thus, the frequency of these two important
syndromes could not be obtained.
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Conclusion
In brief, we aimed to show the frequency of geriatric syndromes in the older adults in community according to age
groups. Together with the aging population, we would like to
emphasize that these patients and associated syndromes are
of interest not only for geriatricians but should also be recognized at all levels of health centers and by all of the clinicians
who have to evaluate and treat older patients. Therefore, all
educational programs related to older adults should include
these main topics. Geriatric syndromes cause serious mortality and morbidity and increase health care costs. Identification
of the underlying etiopathogenesis, accurate diagnosis, and
appropriate treatment guidelines are necessary, and integrated
health systems should be established for the prevention and
treatment of these syndromes.
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