
Original Article

This work is licensed under a Creative Commons Attribution 4.0 International License.

KASTAMONU
MEDICAL JOURNAL

DOI: 10.51271/KMJ-0179
Kastamonu Med J. 2025;5(1):30-34

The prevalence of frailty and its relation to other geriatric 
syndromes in the oldest old age: from Turkiye’s 

second oldest populated region

Sultan Keskin Demircan1, Hilal Yıldırım2
1Department of Geriatrics, Kastamonu Training and Research Hospital, Kastamonu, Turkiye

2General Practitioner, Kastamonu Training and Research Hospital, Kastamonu, Turkiye

Cite this article as: Keskin Demircan S, Yıldırım H. The prevalence of frailty and its relation to other geriatric syndromes in the oldest old age: 
from Turkiye’s second oldest populated region. Kastamonu Med J. 2025;5(1):30-34.

Received: 21.10.2024                  ◆                  Accepted: 05.12.2024                  ◆                  Published: 04.03.2025

ABSTRACT
Aims: Geriatric syndromes may cause unfavorable outcomes in old age population and the prevalence of geriatric syndromes 
varies in oldest old age group. The influence of gender and other geriatric syndromes on these variation in the oldest old remains 
unclear. This study aims to investigate the prevalence of geriatric syndromes and the factors that influence frailty in oldest old.
Methods: This study was conducted retrospectively by using records of non-bedridden patients aged 80 years and over obtained 
through home visits carried out by the geriatric unit. Frailty was assessed via the Clinical Frailty Scale, with scores of 4 or higher 
indicating frailty. Depression was evaluated using the Yesavage Geriatric Depression Scale, and undernutrition was diagnosed 
using the Mini Nutritional Assessment. Physical performance was evaluated using the five times sit-to-stand test (STS) and time 
up go (TUG) test. Activities of daily living (ADL) and instrumental activities of daily living (IADL) were assessed.
Results: The mean age of the study population was 85.48±4.4, 21.2% were nonagenarian and 64% were female patients. Frailty 
was detected in 70% of the patients, depression in 59.9%, and malnutrition in 30%. Nonagenarians were significantly more frail 
compared to octogenarians (p=0.010) and more failure on TUG test (p=0.009), while there was no significant difference between 
the two groups in terms of depression and undernutrition (p=0.693, p=0.133, respectively). The prevalence of frailty in women 
was significantly higher compared to men (p<0.001). Similarly, females showed significantly poorer performance in the ADL, 
IADL, TUG and STS (p=0.016, p=0.026, p<0.001, p=0.001, respectively).  In the univariate regression analyses, female gender, 
depression, undernutrition, and the presence of dementia increased the risk of frailty significantly by 3.1, 2.56, 5.86 and 2.73 
times (p<0.001, p=0.003, p<0.001, p=0.015, respectively).
Conclusion: The prevalence of frailty and depression is markedly elevated in the oldest old age group. Furthermore, women 
reach advanced ages more frequently and experience increased frailty compare to men. Considering the adverse outcomes that 
frailty can cause in oldest old, it is critical for clinicians to be attentive to modifiable factors such as depression and malnutrition.
Keywords: Oldest old, depression, frailty, female, malnutrition

INTRODUCTION
The increasing life expectancy and advancements in 
healthcare worldwide have led to a significant rise in the 
elderly population. The “oldest old” group, particularly 
those aged 80 and above, is a rapidly growing demographic. 
Individuals in this age group often face multiple chronic 
diseases and health problems as a result of the biological aging 
process. Additionally, this age group is frequently affected 
by geriatric syndromes-such as malnutrition, dependency, 
frailty, depression, and cognitive impairments-which are 
complex and multidimensional health issues that significantly 
impact the quality of life in older adults.
Geriatric syndromes are clinical conditions that arise from 
the interaction of multiple factors, rather than being confined 

to a single organ system. By way of example, depression, 
which is common among younger elderly (65-74 years) and 
middle elderly (75-84 years), may present differently in the 
“oldest old.” Factors such as the living conditions of this age 
group, physical and social losses, loneliness, and increased 
dependency may elevate the risk of depression. However, 
studies also suggest that in advanced old age, individuals 
may adapt better to functional losses and feel better about 
themselves, a phenomenon known as the “paradox of 
aging”.1-4 On the other hand, malnutrition in older adults can 
develop due to decreased appetite, depression, polypharmacy, 
lack of care, and comorbidities. In the “oldest old” group, 
malnutrition may decrease due to reduced polypharmacy 
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and the social care support often received in extreme old 
age. Conversely, hospitalizations due to comorbidities 
and a decline in functionality may increase the risk of 
malnutrition. Another significant geriatric syndrome, frailty, 
its prevalence in individuals increases aged 85 and over 
increases by 50%,5 leading to higher rates of hospitalizations 
or institutionalization.6,7 Therefore, the assessment of frailty 
plays a critical role in this age group. 

The prevalence of malnutrition, depression, frailty, 
and cognitive dysfunction in oldest old age, along with 
their interrelationships, will be important in predicting 
hospitalizations, mortality, and institutionalization. We aim 
to investigate the prevalence of these significant geriatric 
syndromes particularly frailty and their interrelationships in 
the increasingly aging population.

METHODS
Ethics
The ethics approval for this study was obtained from the 
Karabük University Non-interventional Clinical Researches 
Ethics Committee (Date: 10.09.2024, Decision No: 2024-
1878). Throughout the study, adherence to the Declaration of 
Helsinki was maintained. Due to the retrospective nature of 
the study, patient consent was not obtained.

Participants
Individuals aged 80 years and older, who were not bedridden 
and had undergone a comprehensive geriatric assessment 
during home visits, were included in the study. The geriatric 
assessments conducted during the home visits of the patients 
had been documented and evaluated by us as geriatrics clinic 
of tertiary care hospital. Our study was conducted through 
a retrospective review of these records of these patients. 
Patients with urinary catheters, pressure ulcers, paralysis, or 
those using home ventilators, were excluded from the study.

Comprehensive Geriatric Assessment
Frailty of patients was assessed using the Clinical Frailty 
Scale (CFS),8 with a score above 4 considered as frail. 
Cognitive function was evaluated using the mini-mental state 
examination (MMSE).9 Nutritional deficiencies were assessed 
using the mini nutritional assessment (MNA),10 with a score 
below 12 considered as undernutrition. Yesavage Geriatric 
Depression Scale (YGDS) 11 was utilized to assess depression 
and with a score of 5 or higher considered as depression.12 
Physical performance was evaluated using the five times sit-
to-stand test (STS) and time up go (TUG) test.13,14 Activities 
of daily living (ADL) were assessed using the Katz Index,15 
and instrumental activities of daily living (IADL)16 were 
assessed using the Lawton-Brody scale. Comorbidities such as 
hypertension (HT), diabetes mellitus (DM), congestive heart 
failure, coroner artery disease (CAD), stroke, dementia and 
parkinsonism of the patients were recorded.

Statistical Analysis
Data analyses were performed using IBM SPSS version 22.0 
(IBM Corp., Armonk, NY, USA). Continuous variables were 
presented as mean±standard deviation, and categorical 
variables were presented as frequency and percentage. 
The normality of data distribution was assessed using 
the Kolmogorov-Smirnov test. For the comparison of the 
octogenarian and nonagenarian, as well as male and female 

genders, the independent samples t-test or Mann-Whitney U 
test was used. The chi-square (X2) test was used for categorical 
variables. Normally distributed data were presented as 
mean±standard deviation, while non-normally distributed 
data were presented as median (min and max). The association 
between frailty and geriatric syndromes was evaluated using 
univariate regression analysis. The analysis was conducted 
by considering frailty as the dependent variable, while age, 
gender, depression, undernutrition, HT, DM, dementia, 
and cerebrovascular disease were included as independent 
variables, and odds ratios (OR) were provided. The reliability 
of the logistic regression analysis was determined using the 
Omnibus test. A p-value of <0.05 was considered statistically 
significant.

RESULTS
A total of 250 patients were enrolled in the study and 
categorized into two groups based on age: octogenarians and 
nonagenarians. 79.2% of the patients were octogenarians, 
and 64% were female. Mean age of the study population was 
85.48±4.4. In nonagenarian group, the prevalence of female 
patients was 71.15%. Frailty was detected in 70% of the 
patients, depression in 51.59%, and undernutrition in 37.2% 
among all patients. The most commonly observed chronic 
comorbidity was HT, present in 61.2% of the patients. The 
second most common comorbid condition was dementia, 
observed in 30% of the patients, followed by CAD as the third 
most common condition (19.8%).

In the nonagenarian group, the prevalence of frailty was 
significantly higher compared to the octogenarian group, 
and failure on the “TUG” test was also significantly more 
common (p=0.010, p=0.009, respectively). ADL, IADL and 
MMSE scores were significantly higher in the octogenarian 
group (p=0.001, p<0.001, p=0.037). There was no significant 
difference between the two groups in YGDS and MNA scores, 
and depression presence (p=0.740, p=0.693). There were no 
significant differences between the two groups in chronic 
diseases such as diabetes mellitus (DM), HT, COPD, CAD, 
congestive heart failure, stroke, and Parkinson’s disease 
(p=0.610, p=0.445, p=0.367, p=0.767, p=0.143, p=0.527, 
p=0.293, p=0.358, respectively) (Table 1).

When patients were categorized by gender, frailty prevalence 
was significantly higher in female patients (p=0.010). Similarly, 
females showed significantly poorer performance in the ADL, 
IADL, TUG and STS (p=0.016, p=0.026, p<0.001, p=0.001, 
respectively). No significant differences were observed 
between genders in terms of undernutrition, depression, 
dementia, diabetes mellitus, HT, COPD, CAD, congestive 
heart failure, stroke, or Parkinson’s disease (p=0.133, p=0.693, 
p=0.270, p=0.361, p=0.108, p=0.132, p=0.062, p=0.425, 
p=0.315, p=0.447, respectively) (Table 2).

In univariate analyses, age, female gender, presence of 
depression, undernutrition, and dementia significantly 
increased the risk of frailty (OR: 1.15, CI: 1.06-1.26; OR: 3.10, 
CI: 1.76-5.43; OR: 2.56, CI: 1.39-4.70; OR: 5.86, CI: 2.83-12.55, 
respectively). However, hypertension, diabetes mellitus, 
and stroke did not have a significant effect on the risk of 
frailty (OR: 0.62, CI: 0.36-1.08; OR: 1.91, CI: 0.69-5.20; OR: 
1.18, CI: 0.42-3.27, respectively) (p=0.96, p=0.212, p=0.749, 
respectively) (Table 3).
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Table 3. Association of geriatric syndromes and comorbid disease with 
frailty

  OR (Cl) p

Age 1.15 (1.06-1.26) <0.001

Gender (female) 3.10 (1.76-5.43) <0.001

Depression (yes) 2.56 (1.39-4.70) 0.003

Undernutrition (yes) 5.86 (2.83-12.55) <0.001

HT (yes) 0.62 (0.36-1.08) 0.960

DM (yes) 1.91 (0.69-5.20) 0.212

Dementia (yes) 2.73 (1.17-4.39) 0.015

CVO (yes) 1.18 (0.42-3.27) 0.749
OR: Odds ratio, CI: Confidence interval, HT: Hypertension, DM: Diabetes mellitus, CVO: 
Cerebrovascular occlusion

DISCUSSION
The higher prevalence observed among women in our study 
supports the widely accepted notion that women are more 
likely than men to reach advanced ages.17,18 This gender 
difference persisted within the nonagenarian age group. 
Furthermore, the prevalence of geriatric syndromes was 
found to increase with advancing age, and this increase varied 
between genders.

Our study revealed a high prevalence of frailty, affecting 
approximately two-thirds of older adults, with a particularly 
marked rise among nonagenarians. This prevalence aligns 
with the elevated rates reported in extensive sample studies 
of octogenarians and nonagenarians conducted by Sharma et 
al.19 and Hao et al.20 When examining the etiopathogenesis of 
frailty, the observed increase in frailty with age correspond 
anticipated findings.21 In addition to the higher prevalence of 
frailty among nonagenarians, in our study, the risk of frailty 
was found to be 3.1 times greater in women compared to men, 
and the prevalence of frailty in women was higher than that 
in men, corroborating findings from other studies.17,22 The 
higher prevalence of frailty in women, despite their longer life 
expectancy compared to men, has generated the frailty gender 
paradox in the scientific community.17,23 Sex differences in 
behavior may contribute to women having greater prevalence 
of frailty than men. Women are more proactive than men in 
reporting health issues and accessing healthcare services.24,25 
These tendencies might contribute to a higher identification 
of frailty among women, especially if self-reported data is 
used in evaluating frailty. Interestingly, men showed higher 
frailty scores than women when frailty was determined 
using laboratory measures (Frailty Index-lab) as opposed to 
self-reported health (Frailty Index-clinical).26,27 The frailty-
mortality conundrum and sex differences in frailty are 
probably caused by biological reasons as well, despite obvious 
sex differences in socio-behavioral factors. Ultimately, 
frailty has been attributed to various mechanisms, including 
alterations in inflammation and immune cell function, 
hormonal imbalances, cellular senescence, dysfunction of 
mitochondria, and epigenetic modifications.28,29

Malnutrition and frailty are interrelated concepts that share 
a common etiopathogenesis. In a large-scale study involving 
patients aged 65 and older, malnutrition and the risk of 
malnutrition were found to increase frailty by approximately 
3.5 times.30 In our study, undernutrition was associated with 
a 5.86-fold increase in frailty. Consistent with our findings, 
Çalapkorur et al.31 reported that each increment in MNA   

Table 1. Comparation of geriatric syndromes and comorbid diseases 
according to age group

 
Total Octogenarian Nonagenarian

p(n: 250) (n: 198) (n: 52)

Age 85.48±4.4 83.67±2.63 92.38±2.59 <0.001
Gender (female) (%) 160 (64) 123 (62.12) 37 (71.15) 0.258
Geriatric syndromes
   CFS 4.47±1.61 4.28±1.6 5.21±1.45 <0.001
   Frailty (%) 175 (70) 131 (66.16) 44 (84.62) 0.010
   MNA 11.43±1.96 11.60±1.81 10.90±2.55 0.081
   Undernutrition (%) 93 (37.20) 69 (34.85) 24 (84.62) 0.133
   YGDS 4.56±2.74 4.54±2.90 4.67±1.73 0.740
   Depression (%) 97 (51.60) 80 (50.96) 17 (54.84) 0.693
   ADL 4.51±1.85 4.70±1.78 3.78±1.96 0.001
   IADL 5.25±2.78 5.59±2.61 3.98±3.03 <0.001
   MMSE 22.06±5.58 22.34±5.66 19.79±6.30 0.037
   TUG (%) 123 (49.20) 89 (44.95) 34 (65.38) 0.009
   STS (%) 154 (61.60) 116 (58.59) 38 (73.08) 0.056
Comorbid diseases
   Dementia (%) 74 (29.60) 57 (28.79) 17 (32.69) 0.610
   DM (%) 26 (10.40) 19 (9.60) 7 (13.46) 0.445
   HT (%) 153 (61.20) 124 (62.63) 29 (55.77) 0.367
   COPD (%) 35 (14.06) 27 (13.78) 8 (15.38) 0.767
   CAD (%) 52 (20.80) 45 (22.73) 7 (13.46) 0.143
   CCF (%) 45 (18.07) 36 (18.37) 9 (17.31) 0.527
   CVO (%) 18 (7.20) 16 (8.08) 2 (3.85) 0.293
   Parkinson (%) 33 (13.20) 24 (12.12) 9 (17.13) 0.358
CFS: Clinical Frailty Scale, MNA: Mini nutrition assessment, YGDS: Yesavage geriatric 
depression scale, ADL: Activity daily living, IADL: Instrumental activity daily living, MMSE: 
mini mental state examination, TUG: Time up to go; STS: Sit to stand, DM: Diabetes mellitus, 
HT: Hypertension, COPD: Chronic obstructive pulmonary disease, CAD: Cardiovascular arterial 
disease, CCF: Congestive cardiac failure, CVO: Cerebrovascular occlusion

Table 2. Comparation of geriatric syndromes and comorbid diseases 
according to gender
  Total Male Female

p  (n: 250) (n: 90) (n: 160)

Age groups (nonagenarians) (%) 52 (20.80) 15 (16.67) 37 (23.13) 0.148
Geriatric syndromes
   CFS 4.47±1.61 3.93±1.73 4.78±1.46 <0.001
   Frailty (%) 175 (70.00) 49 (54.44) 126 (78.75) <0.001
   MNA 11.43±1.96 11.56±2.08 11.35±1.89 0.417
   Undernutrition (%) 93 (37.20) 30 (33.33) 63 (39.38) 0.209
   YGDS 4.56±2.74 4.41±2.76 4.65±2.73 0.555
   Depression (%) 97 (51.60) 32 (47.06) 65 (54.17) 0.216
   ADL 4.51±1.85 4.89±1.81 4.30±1.84 0.016
   IADL 5.25±2.78 5.76±2.76 4.96±2.75 0.026
   MMSE 22.06±5.58 22.83±5.51 21.62±5.58 0.160
   TUG (%) 123 (49.20) 30 (33.33) 93 (58.13) <0.001
   STS (%) 154 (61.60) 43 (47.78) 111 (69.38) 0.001
Comorbid diseases
   Dementia (%) 74 (29.60) 24 (26.67) 50 (31.25) 0.270
   DM (%) 26 (10.40) 8 (8.89) 18 (11.25) 0.361
   HT (%) 153 (61.20) 50 (55.56) 103 (64.38) 0.108
   COPD (%) 35 (14.11) 9 (10.23) 26 (16.25) 0.132
   CAD (%) 52 (20.80) 24 (26.67) 28 (17.50) 0.062
   CCF (%) 45 (18.07) 15 (16.85) 30 (18.75) 0.425
   CVO (%) 18 (7.20) 5 (5.56) 13 (8.13) 0.315
   Parkinson (%) 33 (13.20) 11 (12.22) 22 (13.75) 0.447
CFS: Clinical frailty scale, MNA: Mini nutrition assessment, YGDS: Yesavage Geriatric Depression 
Scale, ADL: Activity daily living, IADL: Instrumental activity daily living, MMSE: mini mental state 
examination, TUG: Time up to go, STS: Sit to stand, DM: Diabetes mellitus, HT: Hypertension, 
COPD: Chronic obstructive pulmonary disease, CAD: Cardiovascular arterial disease, CCF: 
Congestive cardiac failure, CVO: Cerebrovascular occlusion
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(mini nutritional assessment) score was associated with a 
reduction in frailty. Malnutrition leads to poor outcomes 
in older adults, such as increased hospitalization rates and 
duration, higher incidence of surgical complications, and a 
greater risk of falls. Given that the prevalence of malnutrition 
in our study was 37.2%, it is evident that there is a need for 
increased awareness among clinicians regarding the diagnosis 
and management of malnutrition.

Although depression is a commonly observed health issue 
in older adults, yet there is no consensus on its progression 
in the oldest old age group. Our study found no significant 
difference in depression prevalence between octogenarians 
and nonagenarians, suggesting that depression may reach 
a plateau in oldest old age. This observation might indicate 
that oldest old adults have adapted to their current situations 
in terms of social support, comorbidities, and dependence. 
Nevertheless, our study revealed that approximately 50% of 
the participants were depressed, and depression was associated 
with a 2.56-fold increased risk of frailty. These findings align 
with results from a meta-analysis involving patients aged 65 
and older. In that meta-analysis, the presence of depression 
increased frailty by 4.76 times in older men and by 2.25 times 
in older women.32

Limitations
Our study is significant as it is one of the rare investigations 
assessing major geriatric syndromes in oldest old age across 
different age groups and gender differences. The region where 
the study was conducted has been recorded as having the 
second-largest older population in the country. However, 
our study has some limitation such as small sample size 
and the lack of a more detailed assessment of other geriatric 
syndromes such as polypharmacy, fall history and demgraphic 
characteristics such as patients’ marital status, education level, 
and income level. Thus, in light of our findings, longitudinal 
studies could further investigate the factors influencing frailty 
in oldest old age in greater detail, particularly considering the 
influence of gender.

CONCLUSION
Our study observed that women reach advanced ages more 
frequently and experience increased frailty than men. 
The impact of modifiable factors such as depression and 
malnutrition on frailty in oldest old age was found to be 
substantial. Given that frailty exacerbates adverse outcomes 
in older adults, it is essential for clinicians to remain vigilant 
about treatable factors that influence frailty, such as depression 
and inadequate nutrition. Furthermore, health policies should 
be shaped to promote increased screening geriatric assessment 
for the “oldest-old” population.
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