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Özgün Araştırma Validation and Reliability of  Edmonton 
Frail Scale In Community - Dwelling 
Older Adults in Türkiye

Edmonton Kırılganlık Ölçeği’nin 
Türkiye’de Toplumda Yaşayan Yaşlı 
Yetişkinlerde Geçerlik ve Güvenirliği

ABSTRACT
Objective:
The purpose of study was to demonstrate the validity and reliability of the Edmonton Frail 
Scale (EFS) among community-dwelling older adults in Türkiye.

Material and Methods:
One hundred and three participants who applied to the geriatrics outpatient clinic of a 
university hospital were included. The validity of the EFS was tested by its concordance 
with the Clinical Frailty Scale (CFS). 

Results: 
The median EFS score was 4.0 (IQR: 2.0-7.0), and the median CFS score was 3.0 (IQR: 
3.0-4.0). There was substantial concordance between EFS and CFS (Cohen’s kappa: 
0.715, p<0.001). Furthermore, the EFS inter-rater and retest reliability values were ex-
cellent (Cohen’s kappa: 0.846, p<0.001; Cohen’s kappa: 1.000, p<0.001, respectively). 
Calculated based on the reference scale, the EFS specificity was 100.0%, and the sensi-
tivity was 62.96%. 

Conclusion: 
The EFS is a valid and reliable scale for assessing frailty in community-dwelling older 
adults. Its widespread clinical use can help predict adverse health outcomes and enable 
timely interventions.
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ÖZ
Amaç: 
Çalışmada, Edmonton Kırılganlık Ölçeği’nin (EKÖ) Türki-
ye’de toplumda yaşayan yaşlı yetişkinlerde geçerlik ve güve-
nirliğinin gösterilmesi amaçlandı.

Gereç ve Yöntemler: 
Bir üniversite hastanesi geriatri polikliniğine başvuran 
katılımcılar dahil edildi. Edmonton Kırılganlık Ölçeği’nin 
geçerliği Klinik Kırılganlık Skalası (KKS) ile uyumu ile test 
edildi.  

Bulgular: 
Ortanca EKÖ skoru 4,0 (Çeyrekler arası aralık (ÇAA): 2,0-
7,0) ve ortanca KKS skoru 3,0 (ÇAA: 3,0-4,0) idi. Edmonton 
Kırılganlık Ölçeği ile KKS arasında önemli derecede uyum 
vardı (Cohen’s kappa: 0,715, p<0,001). Edmonton Kırılganlık 
Ölçeği’nin gözlemciler arası ve test-tekrar test güvenirlikleri 
mükemmeldi (Cohen’s kappa: 0,846, p<0,001; Cohen’s kap-
pa: 1,0, p<0,001, sırasıyla). Referans ölçeğe göre hesaplanan 
değerlerde, EKÖ’nün seçiciliği %100,0, duyarlılığı %62,96 
olarak saptandı.

Sonuç: 
Edmonton Kırılganlık Ölçeği, toplumda yaşayan yaşlı ye-
tişkinlerde geçerli ve güvenilirdir. Klinikte yaygın olarak 
kullanımı olumsuz sağlık sonuçlarının öngörülmesine ve 
zamanında müdahelelerin yapılmasına yardımcı olabilir.

Anahtar Kelimeler: 
Yaşlı, Kırılganlık, Geriatrik değerlendirme

INTRODUCTION
As life expectancy continues to increase, more people are 
experiencing chronic diseases, cognitive impairments, infec-
tions, falls, and other age-related issues (1). However, even 
among people of the same age, their functional status, risk 
of disability, and life expectancy can differ. The concept of 
frailty has therefore been developed to more accurately assess 
and treat patients (2). Frailty is defined as a loss of resourc-
es across various functional domains, leading to a decreased 
ability to store reserves for handling stressors (3). Frailty is 
related to several negative medical consequences, including 
hospitalization, longer hospital stays, higher healthcare costs, 
institutionalization, functional dependence, falls, and mortal-
ity (4, 5).

As the population of older people grows, the concept of frailty 
is becoming increasingly important. Its evaluation in various 
fields, from primary healthcare to tertiary hospitals, helps 
predict negative health outcomes (6). Consequently, numer-
ous scales have been developed to assess frailty (7). These 
scales evaluate components of frailty, such as physical, cog-
nitive, psychological, social, and disease burden, separately 
or together (8). The Edmonton Frail Scale (EFS) is one such 
scale that assesses the components of frailty together. The 
EFS is designed to identify frailty early in older adults and 

has great promise in frailty evaluation. It is easy to administer 
and suitable for performance by all physicians. The EFS com-
prises nine elements, which query cognition, general health 
status, functional independence, social support, medication 
use, nutrition, mood, continuity, and functional performance 
(9).  Validation and reliability studies of the EFS need to be 
performed cross-culturally (10). Validation studies have been 
conducted in various countries (11-13). The present study 
aims to demonstrate the validity and reliability of the EFS 
among community-dwelling older individuals in Türkiye.

MATERIAL and METHODS
Participants
The study included patients who presented to a geriatric med-
icine outpatient clinic at a university hospital between May 
2, 2022, and June 30, 2022. The inclusion criteria were being 
≥65 years old, not residing in a nursing home, being able to 
cooperate with the tests, and willing to participate in the study. 
Exclusion criteria were being younger than 65, living in a 
nursing home, not being able to cooperate with the tests, and 
not agreeing to participate in the study. One hundred and three 
patients’ demographic properties, chronic diseases, compre-
hensive geriatric assessment (CGA) components, and frailty 
scale scores were recorded. The CGA included the Katz Index 
of Activities of Daily Living (ADL), Lawton-Brody Instru-
mental Activities of Daily Living (IADL), Mini Nutritional 
Assessment-Short Form (MNA-SF), Mini-Mental State Ex-
amination (MMSE), Yesavage Geriatric Depression Scale-15 
(GDS), SARC-F, grip strength, gait speed, number of drugs, 
urinary incontinence, osteoporosis, and fall history. Multimor-
bidity was defined as the coexistence of two or more chronic 
diseases (14). Polypharmacy was defined as the regular use 
of five or more drugs, which is one of the common defini-
tions (15). To perform the frailty screening scales, the neces-
sary medical, social, psychological, and cognitive data were 
collected. The Non-interventional Clinical Researches Ethics 
board of Hacettepe University Faculty of Medicine approved 
the study protocol. The approval number was GO/22/457. 
The principles of the Declaration of Helsinki have been com-
plied with. All participants supplied their informed consent.

Study Tool
The EFS was developed by the University of Alberta in Ed-
monton, Canada, and its validity and reliability were demon-
strated in 2006 (9). It is designed to identify frailty in older 
adults and is a potentially useful screening tool that can be 
used by non-geriatricians. There are nine domains in the EFS, 
and the score ranges from 0 to 17 points. Scores of 0-4 are 
considered not frail, 5-6 points indicate apparent vulnerability, 
7-8 points suggest mild frailty, 9-10 points indicate moder-
ate frailty, and 11 or more points indicate severe frailty. Two 
of the domains are scored based on performance: the clock 
drawing test for cognitive function assessment and the timed 
get up and go test for balance and mobility. Scoring for the 
clock drawing test is 0 for no errors, 1 for minor spacing er-
rors, and 2 for other errors. Scoring for the timed up and go 
test is 0 for a 0-10 second interval, 1 for an 11-20 second in-
terval, and 2 for more than 20 seconds. General health sta-
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tus is evaluated based on the number of times the patient has 
been hospitalized in the last year and the patient’s subjective 
opinion of their health. A minimum of 0 and a maximum of 
2 points are awarded for both subdomains. Functional inde-
pendence is scored according to the Lawton-Brody IADL. It 
is evaluated as 0 points if there is a loss of 0 or 1 function, 1 
point if there is a loss of 2-4 functions, and 2 points if there 
is a loss of 5-8 functions. Social support is evaluated with the 
question “When you need help, can you count on someone 
who is willing and able to meet your needs?” Always gets 0 
points, sometimes gets 1 point, and never gets 2 points.
Evaluation of drugs is made with two questions. The first 
question asks how many regular medications the patient uses, 
and if there are five or more, 1 point is taken. The second 
question is whether the patient forgets to take medication from 
time to time, and a yes answer is 1 point. Nutritional status is 
evaluated with the question “Have you recently lost weight 
such that your clothing has become looser?” A yes answer is 
1 point. In the mood evaluation, the question “Do you often 
feel sad or depressed?” is used, and a yes answer is 1 point. Fi-
nally, the continence status is questioned, and the presence of 
urinary incontinence is 1 point. Eleven patients were retested 
two weeks later for retest reliability, and the EFS was repeated 
by the same physician (performed by Serdar Ceylan). Elev-
en patients, for inter-rater reliability, EFS was reapplied by a 
second physician in another room immediately after the first 
physician performed the EFS.

Translation
The recommendations of the ISPOR Task Force were fol-
lowed during the translation and cultural adaptation process 
(16). Native Turkish speakers who were experts in translation 
and could speak English fluently translated the EFS from En-
glish to Turkish to validate the language. The Turkish transla-
tion was accepted by all authors. After the translation check 
was completed, the Turkish version of the test was translated 
back into English by two academics who were native English 
speakers and who had no knowledge of the original version. 
The “forward-backward” translation technique was used 
to verify the language. Finally, physicians (Serdar Ceylan, 
Merve Guner, Arzu Okyar Bas) performed the test on com-
munity-dwelling older adults to assess cultural adaptation.

Reference Tool
The Clinical Frailty Scale (CFS) was chosen as the reference 
tool. It was developed by Rockwood et al. with patients par-
ticipating in the Canadian Study of Health and Aging (17). 
The CFS is based on clinical judgment by the physician and 
assigns a score between one and nine based on activity, func-
tion, and disability. It can be applied without the need for any 
tools or laboratory tests and can be used by all physicians and 
other health personnel due to its easy and fast-performing fea-
tures. Scores between 1-4 are defined as ‘robust/vulnerable,’ 
while patients who score ≥5 are categorized as ‘living with 
frailty’ (17). Turkish validity and reliability of the CFS has 
been proven by Ozsurekci et al. (18). 

Statistical Analysis
Statistical Package for the Social Sciences 24.0 was used to 
conduct the statistical analysis. According to the normal distri-
bution situation, numerical data were expressed as mean and 
standard deviation or median and interquartile range, while 
categorical variables were expressed as numbers and percent-
ages. As the reference method for assessing the construct va-
lidity of the EFS, the CFS was adopted. Cohen’s Kappa was 
operated to appraise the assessment agreement between cate-
gories. The CFS was classified as robust/vulnerable and frail. 
Cohen’s kappa was also applied to explore inter-rater and re-
test reliabilities. Sensitivity, selectivity, positive and negative 
predictive values were counted up. P-value of <0.05 was con-
sidered as statistically significant.
The sample size was estimated using two rater kappa statistics 
(19) with 90% power to identify the right kappa when two 
categories according to the CFS robust/vulnerable and frail 
frequencies in Türkiye were 0.64 and 0.36 respectively (18). 
The significance value was accepted as 0.05. 

RESULTS
The median age of 103 participants was 72.0 (IQR: 67.3-77.8). 
Of the patients, 65 (63.1%) were female, and 23 (22.3%) were 
illiterate. Additionally, 38.9% (n=38) of the patients were not 
married, and 38 (36.9%) patients had a history of smoking 
(active or ex-smoker). Moreover, 72 (69.9%) patients had 
multimorbidity. Table I provides information on demographic 
characteristics and chronic diseases.

Table I: Demographic and Clinical Characteristics of Patients



Akd Med J 2024;10(2)Ceylan S. et al.

347

Regarding the components of CGA, 4 (3.9%) patients had de-
mentia, and 32 (31.1%) patients had depression. Additionally, 
24.3% (n=25) of the patients had osteoporosis, 22.3% (n=23) 
had a history of falling, 53.4% (n=55) had polypharmacy, and 
40.8% (n=42) had urinary incontinence. The Katz ADL me-
dian was 6.0 (IQR: 5.0-6.0), while the Lawton-Brody IADL 
median was 8.0 (IQR: 8.0-8.0). The MNA-SF median was 
13.5 (IQR: 10.3-14.0), the MMSE median was 28.0 (IQR: 
25.0-29.0), and the Yesavage GDS median was 2.0 (IQR: 2.0-
6.0). The SARC-F median was 1.0 (IQR: 0.0-3.0). The mean 
grip strength was 17.97±5.02 kg for females and 27.39±7.41 
kg for males. The mean gait speed was 0.94±0.35 m/sec. The 
median EFS score was 4.0 (IQR: 2.0-7.0), and the median 

CFS score was 3.0 (IQR: 3.0-4.0) (Table I), indicating frailty 
levels. There was substantial concordance between EFS and 
CFS (Cohen’s kappa: 0.715, p<0.001). Furthermore, the EFS 
inter-rater and retest reliability values were excellent (Co-
hen’s kappa: 0.846, p<0.001; Cohen’s kappa: 1.000, p<0.001, 
respectively) (Table II). Calculated based on the reference 
scale, the EFS specificity was 100.0%, and the sensitivity was 
62.96%. The negative likelihood ratio was 0.37, the positive 
predictive value was 100.0%, and the negative predictive 
value was 88.37% (Table III). The CGA components were 
statistically significantly correlated with the total EFS score. 
The correlations between the total EFS score, EFS domains 
and the components of CGA were indicated in Table IV.

Table II. Edmonton Frail Scale and 
Reference Test Concordance Results

Table III. Diagnostic Test Evaluation of 
Edmonton Frail Scale

Table IV. Correlation of Edmonton Frail Scale with Components of Comprehensive Geriatric Assessment



RE
FE

RE
NC

ES

348

Akd Med J 2024;10(2) Ceylan S. et al.

DISCUSSION
The present study aimed to assess the validity and reliability 
of the EFS in community-dwelling older adults in Türkiye. 
The study found substantial agreement between the EFS and 
the CFS, which was used as a reference scale, indicating that 
the EFS is a valid and reliable tool in this population. Excel-
lence in inter-rater and retest reliability also supports the use 
of EFS in the geriatric Turkish population.
Frailty is a common condition in older adults, and its preva-
lence varies depending on the frailty model and scale used. 
A review study published in 2012 reported a global frailty 
prevalence of 10.7% (20). The prevalence of frailty also var-
ies depending on the model and scale used. In a review study 
that examined data from 62 countries, the prevalence of frail-
ty was 12% according to the physical frailty model and 24% 
according to the deficit accumulation model (21). The frailty 
ratio also varies depending on the frailty scale used. Previous 
studies using different physical frailty scales have reported 
frailty ratios ranging from 1.0% to 7.0% (22). Frailty ratios 
in prior studies with EFS ranged from 11.8 to 36.2% (23-25). 
In the present study, the frailty ratio with the EFS was 25.2%. 
These varying proportions can be attributed to the characteris-
tics of the study population and the setting in which the study 
was conducted (inpatient ward, outpatient clinic, acute care 
ward, nursing home, etc.).
Frailty is a critical concept that should be assessed at every 
stage of healthcare. Treatment should be tailored to the pa-
tient’s frailty, and treatment goals should evolve accordingly 
(26). The CGA is the gold standard for evaluating frailty, but 
it is time-consuming and not feasible for healthcare providers 
other than geriatricians to implement (27). Therefore, there is 
a need for practical, short, and easy-to-use screening scales 
that can be used by all physicians to evaluate frailty. Many 
frailty screening scales have been developed for this purpose, 
including the EFS (28). 

The EFS was developed by Rolfson et al. in 2006 and in-
cludes patients from acute care wards, rehabilitation units, 
day hospitals, and outpatient clinics (9). It takes less than five 
minutes to complete and does not require special equipment. 
The clock drawing test and timed up and go test are used to 
evaluate specific domains, while the healthcare personnel ask 
questions to the patient to evaluate other domains. The scoring 
is based on the presence or absence of the situation described 
in the questions, and the timed up and go test is scored based 
on the test completion time (9, 28). The multi-dimensional 
evaluation of EFS allows for the identification of frailty at an 
earlier stage and the implementation of preventive measures. 
Frailty detected by EFS is associated with adverse health out-
comes such as morbidity, mortality, longer length of hospital 
stay, and unfavorable postoperative outcomes (29-31).
It is crucial to validate EFS in various populations and lan-
guages since it is easy to apply by all physicians and compe-
tent in predicting adverse health outcomes. While its Turkish 
validity and reliability was performed with geriatric patients 
living in nursing homes, its Turkish validity and reliability has 
not yet been demonstrated in older adults living in the com-
munity (23). The present study has found that EFS is a valid 

and reliable tool in the community-dwelling Turkish older 
adult population.  Frailty is a complex, dynamic process that 
encompasses physical, cognitive, social, and psychological 
components (32, 33). However, most frailty assessment tools 
do not comprehensively evaluate all of these aspects. The EFS 
is a multidimensional scale that assesses frailty in various do-
mains, including physical, cognitive, social, psychological, 
general health status, nutrition, and polypharmacy (9). Simi-
larly, the reference scale CFS evaluates frailty across different 
dimensions, such as disease symptoms, function, and cogni-
tion (17). In this study, it is important to consider these com-
prehensive scales as references for evaluating the validity and 
reliability of the EFS.
As the population of older adults in Türkiye continues to 
grow, the prevalence of frailty is also increasing. According to 
the FrailTURK project, which used the FRIED frailty index 
and included 1126 patients, 39.2% of older adults were living 
with frailty (34). Other studies in Türkiye have reported frailty 
rates ranging from 6.5% to 41.2% (35-38). Given the longer 
life expectancy, high illiteracy rate, poor socioeconomic level, 
and rise in multimorbidities in Türkiye, the number of older 
adults living with frailty is likely to increase. Therefore, it is 
crucial to validate frailty assessment tools in the Turkish pop-
ulation to identify frailty and take early action. The validation 
of the EFS in community-dwelling older adults, which can 
be easily applied by all physicians, is particularly important.

CONCLUSION
The EFS is a valid and reliable scale for assessing frailty in 
Turkish community-dwelling older adults. Its widespread 
clinical use can help predict adverse health outcomes and en-
able timely interventions.

Ethical Approval
The study protocol was approved by the Non-intervention-
al Clinical Researches Ethics board of Hacettepe University 
Faculty of Medicine. The approval number was GO/22/457. 
The principles of the Declaration of Helsinki have been com-
plied with. Informed consent was obtained from all partici-
pants. 

Author Contributions
Concept: S.C., C.B.; Design: S.C., C.B.; Supervision: B.B.D., 
M.G.H., M.C.; Data Collection and/or Processing: S.C., 
M.G., A.O.B.; Analysis and/or Interpretation: S.C., M.G., 
A.O.B.; Literature Research: S.C., M.G., A.O.B., C.B.; Writ-
ing Manuscript: S.C., C.B.; Critical Review: B.B.D., M.G.H, 
M.C., C.B.

Conflict of Interest
The authors have no conflict of interest to declare.

Financial Disclosure
The authors declared that there is no financial support.



349

RE
FE

RE
NC

ES
A

kd
 M

ed
 J 

20
24

;1
0(

2)
  C

ey
la

n 
S.

 e
t a

l.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Beard JR, Officer A, de Carvalho IA, Sadana R, 
Pot AM, Michel JP, Lloyd-Sherlock P, Epping-Jor-
dan JE, Peeters G, Mahanani WR, Thiyagarajan 
JA, Chatterji S. The World report on ageing and 
health: a policy framework for healthy ageing. 
Lancet 2016; 387(10033):2145-54.

De Lepeleire J, Iliffe S, Mann E, Degryse JM. 
Frailty: an emerging concept for general practice. 
Br J Gen Pract 2009; 59(562):e177-82.

Schuurmans H, Steverink N, Lindenberg S, 
Frieswijk N, Slaets JP. Old or frail: what tells 
us more? J Gerontol A Biol Sci Med Sci 2004; 
59(9):M962-5.

Vermeiren S, Vella-Azzopardi R, Beckwée D, 
Habbig AK, Scafoglieri A, Jansen B, Bautmans I. 
Frailty and the Prediction of Negative Health Out-
comes: A Meta-Analysis. J Am Med Dir Ass 2016; 
17(12):1163.e1-e17.

Chu W, Chang SF, Ho HY. Adverse Health Effects 
of Frailty: Systematic Review and Meta-Analysis 
of Middle-Aged and Older Adults With Implica-
tions for Evidence-Based Practice. Worldviews 
Evid Based Nurs 2021; 18(4):282-9.

Hoogendijk EO, Afilalo J, Ensrud KE, Kowal 
P, Onder G, Fried LP. Frailty: implications for 
clinical practice and public health. Lancet 2019; 
394(10206):1365-75.

Aguayo GA, Donneau A-F, Vaillant MT, Schritz 
A, Franco OH, Stranges S, Malisoux L, Guillaume 
M, Witte DR. Agreement Between 35 Published 
Frailty Scores in the General Population. Am J Ep-
idemiol 2017; 186(4):420-34.

Dent E, Kowal P, Hoogendijk EO. Frailty mea-
surement in research and clinical practice: A re-
view. Eur J Intern Med 2016; 31:3-10.

Rolfson DB, Majumdar SR, Tsuyuki RT, Tahir A, 
Rockwood K. Validity and reliability of the Edmon-
ton Frail Scale. Age Ageing 2006; 35(5):526-9.

Faller JW, Pereira DDN, de Souza S, Nampo FK, 
Orlandi FS, Matumoto S. Instruments for the de-
tection of frailty syndrome in older adults: A sys-
tematic review. PloS One 2019; 14(4):e0216166.

Ramírez Ramírez JU, Cadena Sanabria MO, 
Ochoa ME. Edmonton Frail Scale in Colombian 
older people. Comparison with the Fried criteria. 
Rev Esp Geriatr Gerontol 2017; 52(6):322-5.

Yang L, Jiang Y, Xu S, Bao L, Parker D, Xu X, Li 
J. Evaluation of frailty status among older people 
living in urban communities by Edmonton Frail 
Scale in Wuhu, China: a cross-sectional study. 
Contemp Nurse 2018; 54(6):630-9.

Fabrício-Wehbe SC, Schiaveto FV, Vendrus-
culo TR, Haas VJ, Dantas RA, Rodrigues RA. 
Cross-cultural adaptation and validity of the 
‘Edmonton Frail Scale - EFS’ in a Brazilian el-
derly sample. Rev Lat Am Enfermagem 2009; 
17(6):1043-9.

Johnston MC, Crilly M, Black C, Prescott GJ, 
Mercer SW. Defining and measuring multimorbid-
ity: a systematic review of systematic reviews. Eur 
J Public Health 2019; 29(1):182-9.

Masnoon N, Shakib S, Kalisch-Ellett L, Caughey 
GE. What is polypharmacy? A systematic review 
of definitions. BMC Geriatr 2017; 17(1):230.

Wild D, Grove A, Martin M, Eremenco S, McEl-
roy S, Verjee-Lorenz A, Erikson P. Principles of 
Good Practice for the Translation and Cultural Ad-
aptation Process for Patient-Reported Outcomes 
(PRO) Measures: report of the ISPOR Task Force 
for Translation and Cultural Adaptation. Value 
Health 2005; 8(2):94-104.

Rockwood K, Song X, MacKnight C, Bergman 
H, Hogan DB, McDowell I, Mitnitski A. A glob-
al clinical measure of fitness and frailty in elderly 
people. CMAJ 2005; 173(5):489-95.

Özsürekci C, Balcı C, Kızılarslanoğlu MC, 
Çalışkan H, Tuna Doğrul R, Ayçiçek G, Sümer 
F, Karabulut E, Yavuz BB, Cankurtaran M, Halil 
MG. An important problem in an aging country: 
identifying the frailty via 9 Point Clinical Frailty 
Scale. Acta Clin Belg 2020; 75(3):200-4.

Flack VF, Afifi AA, Lachenbruch PA, Schouten 
HJA. Sample size determinations for the two rater 
kappa statistic. Psychometrika 1988; 53(3):321-5.

Collard RM, Boter H, Schoevers RA, Oude 
Voshaar RC. Prevalence of frailty in communi-
ty-dwelling older persons: a systematic review. J 
Am Geriatr Soc 2012; 60(8):1487-92.

O’Caoimh R, Sezgin D, O’Donovan MR, Molloy 
DW, Clegg A, Rockwood K, Liew A. Prevalence of 
frailty in 62 countries across the world: a system-
atic review and meta-analysis of population-level 
studies. Age Ageing 2020; 50(1):96-104.



RE
FE

RE
NC

ES

350

A
kd

 M
ed

 J 
20

24
;1

0(
2)

   
C

ey
la

n 
S.

 e
t a

l.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Gagesch M, Chocano-Bedoya PO, Abderhalden 
LA, Freystaetter G, Sadlon A, Kanis JA, Kressig 
RW, Guyonnet S, DaSilva JAP, Felsenberg D, Riz-
zoli R, Blauth M, Orav EJ, Egli A, Bischoff-Fer-
rari HA. Prevalence of Physical Frailty: Results 
from the DO-HEALTH Study. J Frailty Aging 
2022; 11(1):18-25.

Aygör HE, Fadıloğlu Ç, Şahin S, Aykar F, Akçiçek 
F. Validation of Edmonton Frail Scale into Elderly 
Turkish Population. Arch Gerontol Geriatr 2018; 
76:133-7.

He Y, Li LW, Hao Y, Sim EY, Ng KL, Lee R, Lim 
MS, Poopalalingam R, Abdullah HR. Assessment 
of predictive validity and feasibility of Edmonton 
Frail Scale in identifying postoperative complica-
tions among elderly patients: a prospective obser-
vational study. Sci Rep 2020; 10(1):14682.

Varan HD, Kilic MK, Kizilarslanoglu MC, Dogrul 
RT, Arik G, Kara O, Guner G, Aycicek GS, Can B, 
Halil M. Frailty and its Correlates in Older Adults: 
A Challenging and Preventable Geriatric Syn-
drome. Erciyes Medical Journal 2020; 42(2):150-7.

Won CW, Kim S. Use of Frailty in Deciding Clini-
cal Treatment Goals for Chronic Disease in Elder-
ly Patients in the Community. J Am Med Direct 
Ass 2016; 17(11):967-9.

Cesari M, Calvani R, Marzetti E. Frailty in Older 
Persons. Clin Geriatr Med 2017; 33(3):293-303.

Dent E, Kowal P, Hoogendijk EO. Frailty mea-
surement in research and clinical practice: A re-
view. Eur J Intern Med 2016; 31:3-10.

Bautista L, DiDonato RM, Bennett KP, Bautista 
M. The Edmonton Frail Scale as a preoperative as-
sessment tool in elective outpatient surgery. Can J 
Anaesth  2021; 68(6):925-7.

Graham MM, Galbraith PD, O’Neill D, Rolfson 
DB, Dando C, Norris CM. Frailty and outcome 
in elderly patients with acute coronary syndrome. 
Can J Cardiol 2013; 29(12):1610-5.

Partridge JS, Fuller M, Harari D, Taylor PR, 
Martin FC, Dhesi JK. Frailty and poor function-
al status are common in arterial vascular surgical 
patients and affect postoperative outcomes. Int J 
Surg 2015; 18:57-63.

Lang PO, Michel JP, Zekry D. Frailty syndrome: 
a transitional state in a dynamic process. Gerontol 
2009; 55(5):539-49.

Xie B, Larson JL, Gonzalez R, Pressler SJ, Lustig 
C, Arslanian-Engoren C. Components and Indica-
tors of Frailty Measures: A Literature Review. J 
Frailty Aging 2017; 6(2):76-82.

Eyigor S, Kutsal YG, Duran E, Huner B, Paker 
N, Durmus B, Sahin N, Civelek GM, Gokkaya K, 
Doğan A, Günaydın R, Toraman F, Cakir T, Evcik 
D, Aydeniz A, Yildirim AG, Borman P, Okumus 
M, Ceceli E. Frailty prevalence and related factors 
in the older adult-FrailTURK Project. Age 2015; 
37(3):9791.

Tuna Doğrul R, Doğan Varan H, Kizilarslanoğlu 
MC, Kiliç MK, Kara Ö, Arik G, Halil M, Cankur-
taran M, Doğu BB. Association of physical frailty 
with cognitive function and mood in older adults 
without dementia and depression. Turk J Med Sci 
2021; 51(5):2334-40.

Akyol Guner T. Evaluation of frailty, abuse and 
depression among community-dwelling older 
adults in a nortwest city of Turkey. Psychogeriatr 
2022; 22(4):485-92.

Naharci MI, Tasci I. Frailty status and increased 
risk for falls: The role of anticholinergic burden. 
Arch Gerontol Geriatr 2020; 90:104136.

Okyar Baş A, Güner Oytun M, Kahyaoğlu Z, 
Çöteli S, Ceylan S, Boğa İ, Doğu BB, Cankurtaran 
M, Halil MG. Orthostatic intolerance: a frailty 
marker for older adults. Eur Geriatr Med 2022; 
13(3):675-84. 


