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Background: As the population ages, the impact of age‑related diseases on health 
is becoming more apparent. Frailty is one of the most important issues faced by 
older adults. Objectives: This study aimed to determine the prevalence of frailty 
and the factors affecting it among older adults admitted to teaching hospitals in 
Ilam in 2020. Methods: This cross‑sectional study was performed on 270 older 
adults admitted to teaching hospitals in Ilam. Participants were selected through 
consecutive sampling. Data were collected using the Tilburg Frailty Indicator and 
analyzed by the Chi‑square test and logistic regression analysis. Results: The mean 
age of the older adults participating in the study was 71.97 ± 8.42 years. Overall, 
18.1% of older adults were frail, and frailty was significantly associated with 
having a chronic disease, being accompanied by a close relative, hospitalization, 
age, sex, marital status, and education level  (P  <  0.05). The most important 
predictors of frailty in older adults were age, sex, history of stroke, and being 
accompanied by a close relative  (P  <  0.05). Conclusion: About one‑fifth of the 
older adults participating in this study were frail. The prevalence of frailty was 
higher among women, those with chronic diseases or a history of stroke, single 
people, and those with low education levels. Therefore, these people need special 
attention.
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in hospitalized frail older adults has reported that 
30%–60% of older patients lose some independence in 
their basic ADLs during hospitalization and that this 
dependence complicates their management.[14] Therefore, 
screening and prevention of frailty in older populations 
are increasingly emphasized[15] and may help provide 
appropriate care to this vulnerable population.[16]

There are conflicting studies on the prevalence of frailty 
among Iranian older adults. In one study, the prevalence 
of frailty in rural areas of East Azerbaijan was reported 
to be 46.7%.[17] In other studies, the prevalence of frailty 

Original Article

Introduction

F railty is generally defined as a clinical syndrome 
characterized by reduced physiological reserve, 

leading to increased sensitivity to stressors, decreased 
stabilization, and impaired physical, mental, and 
social functions.[1] The prevalence of frailty was 
reported at 17% in Spanish older adults,[2] 18.02% 
among hospitalized Chinese older adults,[3] 19.1% in 
Tanzania[4] and Caribbean older adults,[5] 28% in the 
older adults in Saudi Arabia,[6] and 83.4% among those 
over  80  years of age in India.[7] This syndrome is a 
potential health problem due to its multiple clinical 
and social consequences,[8] and is a major cause of 
decreased performance, trauma, disability,[9] recurrent 
hospitalization, and early death.[10,11] It is also associated 
with dependence in activities of daily living  (ADL), 
institutionalization,[12] and increases the costs of the 
health‑care system.[13] A study of “iatrogenic disability” 
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among older adults was 10.4% in Khuzestan,[18] 33.4% in 
northern Iran,[19] and 14.3% in Southwestern regions.[20]

Given the contradictory studies on the prevalence of 
frailty among Iranian older adults and the lack of study 
on hospitalized ones, as well as the fact that frailty may 
be influenced by socioeconomic factors; the question is, 
what is the prevalence of frailty among older adults in 
Ilam?

Objective
This study was conducted to investigate the prevalence 
of frailty among older adults admitted to teaching 
hospitals in Ilam, Iran, in 2020.

Methods
Study design and participants
This cross‑sectional study was conducted in older adults 
(i.e.,  people aged 60  years and over) admitted to the 
medical, surgical, emergency, critical care unit  (CCU), 
post‑CCU and Intensive care unit Departments of Imam 
Khomeini and Shahid Mostafa Khomeini Teaching 
Hospitals in Ilam, Iran.

The sample size was estimated based on the results 
of a previous study,[21] where the prevalence of frailty 
in older adults was 20%. Then, with a type  I error of 
0.05, P  =  0.2, and d  =  0.05, and using the following 
formula  (n=Z2.P(1-P)/d2), and considering a possible 
dropout of 10%, the sample size was calculated at 270. 
Eligible patients were recruited through a consecutive 
sampling during the first half of 2020.

Inclusion criteria were age over  60  years, at least 
48  h elapsing from hospitalization, no cognitive 
impairment (based on the Mini‑Mental State Examination 
questionnaire), ability to communicate, not being in the 
end‑of‑life stage, and inclination to participate in the 
study. A  patient’s decision to withdraw from the study 
and not respond to more than 20% of the questions was 
considered exclusion criterion.

The researcher visited the aforementioned hospitals, 
found older adults that met the inclusion criteria, invited 
them to participate in the study, and if they agreed, 
they were provided with a copy of the study instrument 
and asked to answer it in a private setting. In the case 
of illiterate patients or patients with low literacy, the 
researcher read the questionnaire items and the possible 
responses to them and entered the answers in the related 
questionnaire. Sampling continued until the sample size 
was completed.

Data collection instruments
Data were collected using the Tilburg Frailty Indicator 
(TFI).[22] This questionnaire consists of two parts: 

A  and B. The first part contains 10 questions on the 
determinants of frailty, including age, gender, education 
level, income, marital status, unfortunate events in the 
past year, comorbidities, satisfaction with the living 
environment, and lifestyle. The second part includes 
15 items to assess frailty in the physical, psychological, 
and social domains. The physical domain is assessed 
with eight items about physical health, weight loss, 
difficulty in walking and maintaining balance, tiredness, 
hand strength, and visual and hearing impairments. 
The psychological domain is assessed with four items 
about cognition, depression, feeling anxious, and coping 
problems. The social domain is assessed with three 
items about living alone, social relationships, and social 
support. Eleven of the 15 items are answered either yes 
or no, and the remaining four items are answered yes, 
no, or sometimes. The “yes,” “sometimes,” and “no” 
answers are scored 1, 0.5, and 0, respectively.[22] Scores 
for the physical, psychological, and social domains 
range from 0 to 8, 0 to 4, and 0 to 3, respectively, and 
the total TFI score varies from 0 to 15. A  score of 5 
or higher indicates frailty.[22] The Persian translation of 
the TFI was validated by Jafarian Yazdi et  al., and its 
Cronbach’s alpha was reported at 0.807.[13]

Ethical considerations
This study was approved by the Ethics Committee of 
Ilam University of Medical Sciences, Ilam, Iran  (code: 
IR.MEDILAM.REC.1398.134). Permission to conduct 
the study was also obtained from the authorities in the 
aforementioned hospitals. Participants were informed 
of the aims of the study and their written informed 
consent was obtained. All participants were free to 
participate or voluntarily withdraw from the study and 
were assured that their personal information would be 
kept confidential. Participants were also assured that 
their participation or withdrawal would not affect their 
treatment and that they would not incur any costs.

Data analysis
Data were analyzed using the SPSS version. 16 
software (SPSS Inc., Chicago, IL, USA). The normality 
of quantitative variables was examined using the 
Kolmogorov–Smirnov test, indicating a normal 
distribution of the data. Descriptive statistics (frequency, 
percent, mean and standard deviation) were used to 
describe and classify the data. The Chi‑square test 
was used to examine the relationship between the 
demographic variables and the frailty subscales. Logistic 
regression analysis was used to determine the factors 
associated with frailty. The significance level was 
considered to be < 0.05.
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Results
Totally 270  patients completed the study. The mean 
age of the participants was 71.97  ±  8.42  years. Most 
of the older adults  (85.9%) were male  (75.7%), 
married, illiterate  (78.8%), and lived with their spouses 
and children  (42.6%)  [Table  1]. A  majority of the 
patients and were hospitalized in surgical  (22%) and 
gynecological departments (17%), respectively. More than 
a quarter of the older adults were housewives  (32.2%) 
and farmers  (24.4%). In part  A of the questionnaire, 
there are six questions that examine the important events 
experienced by the elderly during the past year. Among 
these questions, attributing crime to the elderly was the 
least reported  (7.4%). A  majority of the participants 
had experienced the death of a loved one in the past 
year  (40.4%), and 20.7% had a severe illness. More than 
half of the participants  (67.4%) were satisfied with their 
living conditions. In the physical domain of frailty, most 
older adults complained of fatigue  (83%) and hearing 
loss (78.9%). In the psychological domain, the majority of 
participants suffered from nervousness or anxiety (74.4%) 
and homesickness  (67.4%) in the past month. Overall, 
18.1% of older adults were frail and scored the highest 
average in the physical domain [Table 1].

The incidence of frailty was significantly associated with 
chronic diseases, having a relative with the patients, age, 
sex, marital status, and education level. Furthermore, 
the incidence of frailty was significantly higher in older 
adults admitted to Mostafa Khomeini Hospital than in 
those admitted to Imam Khomeini Hospital  [Table  1]. 
The risk of frailty was also significantly associated with 
the death of a loved one  (P  =  0.04), having a severe 
illness  (P  =  0.00), divorce, or separation  (P  =  0.03). 
Frailty was also significantly associated with a history 
of hypertension and stroke  (P < 0.05). The participants' 
scores of the TFI are presented in Table 2.

The accuracy of the logistic regression model was 
confirmed by the Hosmer and Lemeshow test (P = 0.407, 
Chi‑square  =  8.271). Furthermore, for the frail and 
nonfrail groups, the classification of the variables was 
confirmed at 81.9%. According to the regression model, 
age, sex, history of stroke, and being accompanied by a 
relative were the most important predictors of frailty in 
older adults [Table 3].

Discussion
The present study showed that 18.1% of the older 
adults who participated in the study were frail. This 
finding is consistent with the results of some previous 
studies in Tanzania,[4] China,[3] and Latin America and 
the Caribbean,[5] which reported the prevalence of 
frailty in older adults to be between 17% and 19.1%. 

However, there are conflicting reports. Some reports 
from Spain,[2] Saudi Arabia,[6] and the provinces of 
East Azerbaijan[17] and Khuzestan[18] in Iran estimated 
the prevalence of frailty at 83.4%, 28%, 46.7%, and 
10%, respectively. The prevalence of frailty in the 
southern industrial zone of Poland was reported to be 
2.5%, reflecting the acceptable physical and mental 
health of older adults in the area.[11] The prevalence 
of frailty in older German men and women was also 
2.8% and 2.3%, respectively.[23] Although differences 
in the socioeconomic status of older adults in different 
regions and countries may affect the prevalence 
of frailty among them, the observed differences in 
the prevalence of frailty can be partly attributed to 

Table 2: Scores of the Tilburg Frailty Indicator
Domains Mean ± SD Maximum Minimum
Physical 1.82 ± 1.72 8 0
Psychological 1.36 ± 0.66 4 0
Social 0.55 ± 0.48 2.5 0
Total 3.74 ± 2.17 11.5 0.5
SD: Standard deviation

Table 1: Frequency distribution of frailty in terms of 
demographic variables in older adults participating in 

the study
Variable Frailty, n (%) χ2 P

Nonfrail Frail
Age
60-74 156 (85.7) 26 (14.3) 4.68 0.01
75-84 51 (78.5) 14 (21.5)
>85 14 (60.9) 9 (39.1)

Sex
Female 78 (75.7) 25 (24.3) 4.20 0.03
Male 143 (85.6) 24 (14.4)

Marital status
Married 194 (83.6) 38 (16.4) 3.53 0.03
Single 1 (100) 0
Other 26 (70.3) 11 (29.7)

Hospital
Imam Khomeini 157 (86.3) 25 (13.7) 7.31 <0.01
Mustafa Khomeini 64 (72.7) 24 (27.3)

Being accompanied by 
a relative
Yes 195 (83.7) 38 (16.3) 3.87 0.04
No 26 (70.3) 11 (29.7)

Education
Literate 57 (91.1) 5 (8.1) 5.51 0.01
Illiterate 164 (78.8) 44 (21.2)

Insurance
Yes 213 (81.3) 49 (18.7) 1.82 0.19
No 8 (100) 0

Chronic diseases>2
Yes 67 (69.8) 29 (30.2) 14.58 <0.01
No 154 (88.5) 20 (11.5)
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the operational definitions and instruments used in 
different studies. For example, Jiao et  al. in China,[3] 
and Alqahtani and Nasser in Saudi Arabia[6] used the 
FRAIL scale ‑ a clinical frailty screening tool consisting 
of only five self‑reported items  ‑  with a cutoff of 3–4 
for frailty, whereas Abizanda et  al. in Spain[2] and 
Batko‑Szwaczka et  al. in Poland[11] used another frailty 
criteria that assess five criteria of unintentional weight 
loss, weakness, poor endurance, slowness in walking, 
and low activity. However, as we did, Mousavisisi 
et al.[17] in East Azerbaijan, Iran, used the Tilburg Frailty 
Indicator. Nonetheless, frailty in older adults predicts 
dependency and mortality and is a major challenge for 
the health care system in countries with rapidly aging 
populations. For instance, in China, the prevalence of 
frailty has been reported to increase with age and to be 
significantly higher among women and people living 
in rural areas.[9] Given that frailty is a predictable and 
preventable process, health‑care systems are responsible 
to identify frail and prefrail people[13] and develop plans 
to promote the physical, mental, and social health of 
older adults to prevent frailty in vulnerable older adults, 
especially older women and those living in rural areas.[9]

According to our findings, the rate of frailty increased 
significantly with age. Moreover, the rate of frailty was 
higher in women than in men, which is consistent with 
other studies.[3,24‑27] In one study, the prevalence of frailty 
in older adults was found to increase with age between 
4% and 59%, regardless of the assessment tool, and was 
more common in women than in men.[28] Conflicting data 
are available on the association between education and 
frailty. In a study, lower levels of frailty and disability 
have been observed in individuals with higher levels 
of education and wealth. In studies in China, India, 
and Russia, both education and income were protective 
factors against frailty and disability, whereas, in Mexico, 

only income and in South Africa, only education were 
found to be protective factors.[29]

In our study, older adults with chronic diseases reported 
higher levels of frailty, which is consistent with the 
findings of other studies.[7,25,30] In the present study, the 
frequency of frailty was significantly associated with 
hypertension and stroke. Older adults with frailty and 
hypertension were reported to have a poorer physical 
function and higher mortality.[31] In another study, 
weakness and frailty were predictors of mortality, 
hospitalization, and falls in patients with hypertension.[32] 
According to the logistic regression model in the present 
study, the most important predictors of frailty in older 
adults were age, sex, history of stroke, companionship, 
and hospitalization.

Frailty can be possibly prevented or treated by 
appropriate interventions such as physical exercise. In 
particular, aerobic and resistance exercises have been 
shown to improve components of frailty. Exercise can 
prevent or reverse frailty and reduce the risk of nursing 
home admission in older adults.[33] Physical activity has 
also been found to significantly reduce frailty, improve 
muscular strength, physical function, and muscular 
mass[34] and increase the incidence of falls in older 
adults.[35]

The heavy health burden of frailty and disability in older 
adults is a major challenge for health‑care systems in 
low‑  and middle‑income countries.[29] Physicians and 
healthcare professionals can obtain valuable information 
about the prognosis of a disease by examining frailty 
in patients, which helps determine optimal care 
interventions for patients. Ideally, frailty assessment can 
provide a basis for more patient‑centered care.[36]

In this study, we examined only hospitalized older 
adults who typically have inappropriate physical 
conditions or are diagnosed with a disease, so they 
may be diagnosed with frailty more commonly than 
community‑dwelling older adults. Another limitation 
was the lack of cooperation from some of the patients, 
which postponed sampling. In addition, the COVID‑19 
pandemic, which coincided with our study, might have 
limited the presence of older adults in hospitals. We also 
used a self‑report questionnaire. Such instruments may 
increase the possibility of recall and social desirability 
biases. We also used a convenience sampling method 
which might be at risk for selection bias. There is also a 
risk of researcher bias because the researcher reads the 
questionnaire items to illiterate patients. Finally, we used 
a cross‑sectional design. The cause‑effect relationships 
discovered in such studies need to be confirmed by 
longitudinal and more rigorous studies.

Table 3: Logistic regression analysis of frailty predictors 
in terms of demographic variables and diseases in the 

older adults
Variable B P OR 95.0% CI for 

EXP (B)
Lower Upper

Age 0.097 <0.001 1.102 1.051 1.155
Sex (1) 0.993 0.021 2.699 1.158 6.290
Hospital 0.742 0.067 2.099 0.948 4.648
CVA −3.695 <0.001 0.025 0.006 0.107
Being accompanied 
by a relative

1.281 0.010 3.601 1.367 9.490

Education −0.105 0.469 0.900 0.678 1.196
Marriage −0.005 0.984 0.995 0.604 1.639
OR: Odds ratio, CI: Confidence interval, CVA: Cerebral vascular 
accident
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Conclusion
Frailty is relatively common in older adults, but the 
different rates of frailty in different countries might be 
attributed to socioeconomic conditions. In developing 
countries, where the health of older adults has been 
somewhat neglected, research on frailty has received 
less attention. Frailty in old age can lead to adverse 
medical, economic, and social consequences. In this 
study, the prevalence of frailty in older adults was 
higher among women, those with chronic diseases or 
a history of stroke, single people, and those with low 
education levels. Therefore, these people need special 
attention. Given the growing trend of aging in Iran, 
better planning for the aged population seems necessary. 
Screening for frailty in older adults can provide effective 
preventive care to these vulnerable people.

Acknowledgments
We would like to thank the professors of the nursing 
department and the esteemed officials of Ilam University 
of Medical Sciences for their support, as well as the 
older adults who participated in the study.

Financial support and sponsorship
We would like to thank the Vice Chancellor of Research 
and Technology of Ilam University of Medical Sciences 
for financial support.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Romeo  FJ, Smietniansky  M, Cal  M, Garmendia  C, 

Valle Raleigh  JM, Seropian  IM, et  al. Measuring frailty in 
patients with severe aortic stenosis: A  comparison of the 
edmonton frail scale with modified fried frailty assessment 
in patients undergoing transcatheter aortic valve replacement. 
J Geriatr Cardiol 2020;17:441‑6.

2.	 Abizanda  P, Romero  L, Sánchez‑Jurado  PM, Martínez‑Reig M, 
Gómez‑Arnedo  L, Alfonso  SA. Frailty and mortality, disability 
and mobility loss in a Spanish cohort of older adults: The 
FRADEA study. Maturitas 2013;74:54‑60.

3.	 Jiao  J, Wang Y, Zhu C, Li  F, Zhu M, Wen X, et  al. Prevalence 
and associated factors for frailty among elder patients in China: 
A multicentre cross‑sectional study. BMC Geriatr 2020;20:100.

4.	 Lewis EG, Wood G, Howorth K, Shah B, Mulligan L, Kissima J, 
et  al. Prevalence of frailty in older community‑dwelling 
Tanzanians according to comprehensive geriatric assessment. 
J Am Geriatr Soc 2018;66:1484‑90.

5.	 Da Mata FA, Pereira PP, Andrade KR, Figueiredo AC, Silva MT, 
Pereira  MG. Prevalence of frailty in Latin America and the 
Caribbean: A  systematic review and meta‑analysis. PLoS One 
2016;11:e0160019.

6.	 Alqahtani  BA, Nasser  TA. Assessment of frailty in Saudi 
community‑dwelling older adults: Validation of measurements. 
Ann Saudi Med 2019;39:197‑204.

7.	 Sharma  PK, Reddy  BM, Ganguly  E. Frailty syndrome among 
oldest old individuals, aged ≥80 years: Prevalence and correlates. 
J Frailty Sarcopenia Falls 2020;5:92‑101.

8.	 Faller  JW, Pereira  DD, de Souza  S, Nampo  FK, Orlandi  FS, 
Matumoto S. Instruments for the detection of frailty syndrome in 
older adults: A systematic review. PLoS One 2019;14:e0216166.

9.	 Ma  L, Tang  Z, Zhang  L, Sun  F, Li  Y, Chan  P. Prevalence 
of frailty and associated factors in the community‑dwelling 
population of China. J Am Geriatr Soc 2018;66:559‑64.

10.	 Rocco  LL, Fernandes  TG. Validity of the short physical 
performance battery for screening for frailty syndrome among 
older people in the Brazilian Amazon region. A  cross‑sectional 
study. Sao Paulo Med J 2020;138:537‑44.

11.	 Batko‑Szwaczka  A, Dudzińska‑Griszek  J, Hornik  B, 
Janusz‑Jenczeń M, Włodarczyk I, Wnuk  B, et  al. Frailty 
phenotype: Evidence of both physical and mental health 
components in community‑dwelling early‑old adults. Clin Interv 
Aging 2020;15:141‑50.

12.	 Zulfiqar AA. Frailty syndrome: A major concept in the prevention 
of geriatric syndromes. Rev Med Liege 2020;75:816‑21.

13.	 Jafarian Yazdi A, Pashaii sabet F, Moosavi Arfa N, Hasani MM. 
Prevalence of frailty and factors associated with frailty in the 
hospitalized elderly. Iranian J Nurs Res 2021;16:1‑9.

14.	 Lafont  C, Gérard S, Voisin  T, Pahor M, Vellas  B, Members of 
IAGG/AMPA Task Force. Reducing “iatrogenic disability” in the 
hospitalized frail elderly. J Nutr Health Aging 2011;15:645‑60.

15.	 Park H, Jang IY, Lee HY, Jung HW, Lee E, Kim DH. Screening 
value of social frailty and its association with physical frailty and 
disability in community‑dwelling older Koreans: Aging study 
of PyeongChang rural area. Int J Environ Res Public Health 
2019;16:2809.

16.	 Gavazzi  G. Frailty and ageing, concept and definitions. Rev 
Infirm 2017;66:18‑20.

17.	 Mousavisisi M, Shamshirgaran SM, Rezaeipandari H, Matlabi H. 
Multidimensional approach to frailty among rural older 
people: Applying the Tilburg frailty indicator. Elderly Health J 
2019;5:92‑101.

18.	 Saeidimehr  S, Delbari  A, Zanjari  N, Fadaye Vatan  R. Factors 
related to frailty among older adults in Khuzestan, Iran. Salmand 
2021;16:202‑17.

19.	 Talaee Boura  F, Hosseini  SR, Mouodi  S, Ghadimi  R, Bijani A. 
Frailty syndrome in older adults and related sociodemographic 
factors in the North of Iran: A population‑based study. Iran Red 
Crescent Med J 2021;23:e249.

20.	 Delbari  A, Zanjari  N, Momtaz  YA, Rahim  F, Saeidimehr  S. 
Prevalence of frailty and associated socio‑demographic factors 
among community‑dwelling older people in Southwestern Iran: 
A cross‑sectional study. J Diabetes Metab Disord 2021;20:601‑10.

21.	 Evenhuis  HM, Hermans  H, Hilgenkamp  TI, Bastiaanse  LP, 
Echteld  MA. Frailty and disability in older adults with 
intellectual disabilities: Results from the healthy ageing and 
intellectual disability study. J Am Geriatr Soc 2012;60:934‑8.

22.	 Gobbens RJ, van Assen MA, Luijkx KG, Wijnen‑Sponselee MT, 
Schols JM. The Tilburg frailty indicator: Psychometric properties. 
J Am Med Dir Assoc 2010;11:344‑55.

23.	 Buttery AK, Busch MA, Gaertner  B, Scheidt‑Nave  C, Fuchs  J. 
Prevalence and correlates of frailty among older adults: Findings 
from the German health interview and examination survey. BMC 
Geriatr 2015;15:22.

24.	 Siriwardhana  DD, Weerasinghe  MC, Rait  G, Falcaro  M, 
Scholes  S, Walters  KR. Prevalence of frailty in rural 
community‑dwelling older adults in Kegalle district of Sri 
Lanka: A  population‑based cross‑sectional study. BMJ Open 
2019;9:e026314.

25.	 He  B, Ma  Y, Wang  C, Jiang  M, Geng  C, Chang  X, et  al. 
Prevalence and risk factors for frailty among community‑dwelling 

D
ow

nloaded from
 http://journals.lw

w
.com

/nam
s by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 06/14/2023



220 Nursing and Midwifery Studies  ¦  Volume 11  ¦  Issue 3  ¦  July-September 2022

Shohani, et al.: Frailty in the hospitalized elderly

older people in China: A  systematic review and meta‑analysis. 
J Nutr Health Aging 2019;23:442‑50.

26.	 Gu  J, Chen  H, Gu  X, Sun  X, Pan  Z, Zhu  S, et  al. Frailty and 
associated risk factors in elderly people with health examination 
in rural areas of China. Iran J Public Health 2019;48:1663‑70.

27.	 Coelho  T, Paúl C, Gobbens  RJ, Fernandes  L. Determinants of 
frailty: The added value of assessing medication. Front Aging 
Neurosci 2015;7:56.

28.	 Rohrmann  S. Epidemiology of frailty in older people. Adv Exp 
Med Biol 2020;1216:21‑7.

29.	 Biritwum  RB, Minicuci  N, Yawson AE, Theou  O, Mensah  GP, 
Naidoo N, et al. Prevalence of and factors associated with frailty 
and disability in older adults from China, Ghana, India, Mexico, 
Russia and South Africa. Maturitas 2016;91:8‑18.

30.	 Marengoni  A, Vetrano  DL, Manes‑Gravina  E, Bernabei  R, 
Onder G, Palmer K. The relationship between COPD and frailty: 
A  systematic review and meta‑analysis of observational studies. 
Chest 2018;154:21‑40.

31.	 Ma  L, Zhang  L, Sun  F, Li Y, Tang  Z. Frailty in Chinese older 

adults with hypertension: Prevalence, associated factors, and 
prediction for long‑term mortality. J Clin Hypertens (Greenwich) 
2018;20:1595‑602.

32.	 Hu  K, Zhou  Q, Jiang  Y, Shang  Z, Mei  F, Gao  Q, et  al. 
Association between frailty and mortality, falls, and 
hospitalization among patients with hypertension: A  systematic 
review and meta‑analysis. Biomed Res Int 2021;2021:2690296.

33.	 Kojima  G. Frailty as a predictor of nursing home placement 
among community‑dwelling older adults: A  systematic review 
and meta‑analysis. J Geriatr Phys Ther 2018;41:42‑8.

34.	 Haider  S, Grabovac  I, Dorner  TE. Effects of physical activity 
interventions in frail and prefrail community‑dwelling people 
on frailty status, muscle strength, physical performance and 
muscle mass‑a narrative review. Wien Klin Wochenschr 
2019;131:244‑54.

35.	 Stookey  AD, Katzel  LI. Home exercise interventions in frail 
older adults. Curr Geriatr Rep 2020;9:163‑75.

36.	 Afilalo  J, Alexander  KP, Mack  MJ, Maurer  MS, Green  P, 
Allen LA, et al. Frailty assessment in the cardiovascular care of 
older adults. J Am Coll Cardiol 2014;63:747-62.

D
ow

nloaded from
 http://journals.lw

w
.com

/nam
s by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 06/14/2023


