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Abstract

Background Frailty is a multidimensional geriatric condition that increases vulnerability to stressors, increases

the risk of negative health outcomes, and lowers quality of life in older people. However, little attention has been
paid to frailty in developing countries, particularly in Ethiopia. Therefore, the aim of the study was to investigate the
prevalence of frailty syndrome and the sociodemographic, lifestyle, and clinical factors associated with it.

Methods A community-based cross-sectional study design was conducted from April to June 2022. A total of 607
study participants were included using a single cluster sampling technique. The Tilburg frailty indicator, which is a
self-reported schedule for assessment of frailty, required respondents to answer ‘yes' or ‘no’and the total attainable
score ranged from 0 to 15. An individual with a score of > 5 considered frail. Data were collected by interviewing the
participants using a structured questionnaire, and the data collection tools were pre-tested before the actual data
collection period to check for the accuracy of responses, language clarity, and appropriateness of the tools. Statistical
analyses were performed using the binary logistic regression model.

Results More than half of the study participants were male, and the median age of the study participants was 70,
with an age range of 60-95 years. The prevalence of frailty was 39% (Cl 95%, 35.51-43.1). In the final multivariate
analysis model, the following factors associated with frailty were obtained: older age (AOR=6.26 Cl (3.41-11.48),
presence of two or more comorbidities (AOR=6.05 Cl (3.51-10.43), activity of daily life dependency (AOR=4.12 Cl
(2.49-6.80), and depression (AOR=2.68 Cl (1.55-4.63) were found to be significant factors.

Conclusion and recommendations Our study provides epidemiological characteristics and the risk factors of frailty
in the study area. Efforts to promote physical, psychological, and social health in older adults are a core objective of
health policy, especially for older adults aged 80 and above years, and those with two or more comorbidities.
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Background

According to the World Health Organization report, the
global population of older adults aged 60 years or more
is expected to rise to around 2 billion by 2050 [1]. This
aging population in Ethiopia in 2015 was 5.2 million,
accounting for more than 5% of the total population, and
is expected to rise to 6.1% in 2030 and 10.4% in 2050 [2].

Human aging is a dynamic and progressive natural pro-
cess which is depends on interacting hereditary, biologi-
cal, social, environmental, historical and cultural factors
that determine the quality of life of an older individual [3].
The concept of frailty is defined by the inability to main-
tain homeostasis in response to even minor stressors,
in which these changes accumulate to the degree where
they may cause increased levels of vulnerability and a
decline in quality of life among the older adult population
[4]. Fried et al. defined frailty as five key areas indicat-
ing compromised energetics, i.e., low grip strength, low
energy, slow walking speed, low physical activity, and/or
unintentional weight loss, for the diagnosis of frailty [4].
Very briefly, frailty means infirmity, weakness, and a lack
of physical and mental strength [5].

Frailty is a multidimensional geriatric condition that
increases vulnerability to stressors, increases the risk of
negative health outcomes, and lowers quality of life, mak-
ing it one of the most difficult challenges for health care
in an aging society [6-8].

Prevalence of frailty is present in millions of older
adults worldwide however, the global prevalence of frailty
is not yet known, partly because frailty research has pre-
dominantly been done in high-income countries [9].
In a systematic review conducted in 2012, the weighted
prevalence of frailty in high income countries was 10.7%
[10]. Another systematic and meta-analysis of studies
from different populations in low and middle-income
countries based on 2007 World Bank income category
has reported that the prevalence of frailty among older
adults varied from 4% in China to 51% in Cuba [11]. A
systematic review and meta-analysis of population-level
studies across 62 countries revealed that the prevalence
of frailty ranged from 75% among those aged >65 years in
Romania and 91% among centenarians in Italy to <1% in
Denmark for individuals aged =250 years [12].

Frail older adults are at increased risk of premature
death and various negative health outcomes, includ-
ing falls, fractures, disability, and dementia, all of which
could result in poor quality of life and increased cost and
use of health care resources, such as emergency depart-
ment visits, hospitalization, and institutionalization [13—
16]. Studies were done among community-dwelling older
adults have showed that the healthcare costs of frail indi-
viduals are sometimes several-fold higher than those of
non-frail counterparts [17, 18].
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Risk factors for the onset of frailty or frailty progression
span a wide range of aspects and conditions, covering
sociodemographic, clinical, lifestyle-related, and bio-
logical domains [19]. Previous studies conducted among
older adults showed that increasing age, female gender,
living alone, low educational level, low income status,
depression, morbidity, and low level of physical activity
are very much associated factors with frailty [20-25].

In fact, frailty is regarded as a pre-disability state and,
therefore, if early detection of frailty and identifying risk
factors on time could guide public health and preventive
strategies, in particular when these risk factors are poten-
tially modifiable by specific interventions [9].

Generally frailty is considered as a dynamic condition,
with proper interventions’ frailty can be altered or pre-
vent much adverse health outcome in the older people
leading to good mental and physical health and satis-
faction quality of life [26, 27], however, without proper
intervention, deterioration for older adults may occur
and become exposed too much adverse health outcome
and poor quality of life among older adults [28].

Most of the research has been conducted in devel-
oped countries and a difference in results exists among
studies and recommends widespread research in this
context, especially in developing countries. However,
studies to determine the prevalence of frailty in develop-
ing countries like Ethiopia is not stated. Therefore, rel-
evant research is required to clearly state the magnitude
and associated factors of frailty among older adults in
Ethiopia. Addressing the burden and factors contributing
to frailty is important to early detection, prevention and
treatment strategy on older populations. Therefore, this
study aims to determine the prevalence and associated
factors of frailty among community-dwelling older adults
living in Gondar town, Northwest Ethiopia.

Methods

Study design and setting

A community based cross-sectional study was conducted
from April to June 2022. The study was conducted in
Gondar town, Amhara regional state, Northwest Ethio-
pia. The city is located in central Gondar zone, Amhara
regional state, 748 km Northwest of Addis Ababa, Ethio-
pia capital, and about 180 km from Bahir Dar, Amhara
regional state’s capital. Gondar is among one of the
ancient and largely populated cities in the country. It has
an altitude of 12°360 N 37°280E and a longitude of 12.60°
N 37.467°E with an elevation of 2133 m above sea level.
Gondar town has 25 kebeles (the smallest administra-
tive units in Ethiopia). According to the Gondar statistics
agency’s 2021/22 projection from 2007 population census
data, the total population of Gondar town was estimated
at 390,000 more than half of the population were women
and, 6879 were older adults [29]. The town has one
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comprehensive specialized hospital and eight health cen-
ters; they are providing health services to the population.

Population and sample size

The source population was all population of commu-
nity dwelling older adult age 60 years and above living
in Gondar town. Older adults, aged 60 years and above
in selected kebeles (which is the smallest administra-
tive unite in Ethiopia) during the study period, has been
the study population. Older adults aged 60 years and
above who were permanent residents (=6 month) in the
selected kebeles were included.

Sample size determination
The sample size was determined using single popula-
tion proportions formula assuming, 50% anticipated
prevalence of frailty, since there was no study conducted
before in Ethiopia, a 95% confidence interval, and a 5%
marginal error.

n=sample size, Z, (1.96)=critical value at 95% confi-
dence interval, p=expected estimates of prevalence value
of frailty (50%), d=Margin of sampling error (5%).

n = (Z,,)* p (1-p)/d* n= (1.96)*%(0.5) (0.5)/ (0.05)* =
384.16=385.
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By considering a design effect of 1.5 and 10% non-
response rate, the minimum adequate final sample size
was 636. But because of the effect of cluster sampling, a
total of 670 older adults were interviewed from a total of
645 household.

Sampling technique and procedure

Gondar town has 25 kebeles. Eight kebeles were selected
by lottery method. A single stage cluster sampling tech-
nique was used to select study participants. All eligible
older adults in the selected cluster were interviewed in
their household (Fig. 1)

Variables

Dependent variables The dependent variable is the self-
reported assessment of frailty. Respondents were required
to answer ‘yes’ or ‘no’ and the total attainable score ranged
from 0 to 15. An individual with a score of >5 considered
frail.

Independent variables Sociodemographic related vari-
ables’ such as sex, age, marital status, educational level,
income status, and living arrangement; clinical related
variables’ hospitalization, multi-morbidity, ADL depen-

Kebeles in Gondar town (25 kebeles)

|

a cluster

Eight kebeles were selected by lottery methods as

} ! | |

} } } !

Kebele 3 Kebele 5 Kebelel6

n=110 n =89 n=75

Kebele20 Keble 21 Keble 17 Keble 18

n =85

n=78 n=73 n=95

n= 674 (all available respondent in the cluster

were sampled)

Fig. 1 Flow chart diagram showing sampling technique and procedure
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dency, and depression; and behavioral-related variables’
smoking, alcohol consumption, and physical activity.

Methods of data collection
After obtained permission from ethical review commit-
tee from university of Gondar collage of medicine and
health science, house to house visit was done. Face to
face interview was taken from study participants using a
predesigned pretested structured schedule with the fol-
lowing domains.

1. Sociodemographic characteristics;

2. Lifestyle related characteristics.

3. Clinical related characteristics.

4. Geriatric depression (Geriatric depression scale,

short form (GDS).

5. Frailty (Tilburg frailty indicator (TFI).

6. Activities of daily life (ADL questionnaire).
The other detailed contents of the questionnaire were
developed from previous literature, and the questionnaire
was modified based on all the variables that directly meet
the objective of the study. It was prepared in an English
version and translated to the Amharic language back to
English to ensure consistency by language experts. Data
collection was done by four trained health extension
workers and two physiotherapist supervisors.

Operational definition

1. Tilburg frailty indicator part B: It is a self-reported
schedule for assessment of frailty through its
three important components, such as physical,
psychological, and social. Eight questions regarding
physical component, four questions on psychological
component, and three questions on social
component were asked. Respondents were required
to answer ‘yes’ or ‘no’ and the total attainable score is
ranged from 0 to 15. An individual with a score of 25
considered to be frail [30].

2. Katz index of independence: is used to assess the
functional status of older adults. The index ranks
adequacy of performance in the six functions of
(bathing, dressing, toileting, transferring, continence,
and feeding). Its interpretation of scored is given
yes=1/no=0 for independence in each of the six
functions of items, and a score of 6/6 indicates
full function, a score of 4/6 indicates moderate
impairment and if its score of 2/6 or less indicates
severe functional impairment and the attainable
score will be 0 to 6. An individual with score of <5
was taken as ADL dependence [31].

3. Geriatric Depression Scale short form (GDS): Was
used to screen for depressive symptoms in this study.
The 15 items in the GDS-SF were extracted from the
original 30-item GDS. Respondents were required to
answer ‘yes’ or ‘no’ to the 15 statements that describe
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either a positive or a negative emotion/condition.
Attainable score ranges from 0 to 15 and an individual
with a score of >5 considered to be depressed [32].

Statically analysis

The collected data was entered into Epidata and exported,
coded and analysis was done using Statistical Package
for the Social Sciences (SPSS) Version 26. An analysis of
binary logistic regression was used to identify the factors
that would predict the outcome variable. For both bivari-
ate and multivariable logistic regression analyses, a cut-
off p-value of 0.25 and 0.05 was considered a significant
level, respectively. Prior to determining the final inde-
pendent predictor variables for frailty, the bivariate logis-
tic regression analysis was done, and variables that were
determined to be statistically significant were included in
the multiple logistic regression analysis. Variables with a
p value of <0.05 at 95% confidence interval (CI) and their
odds ratio (OR) were used to interpret the findings of the
final model.

Results

A total of 607 older adults were included in this study,
making a response rate of 90%. Among the total respon-
dents more than half of the study participants 312
(51.4%), were male and the median age of the study par-
ticipants were 70, an inter-Quartile Range (IQR) 65-80,
age range from 60 to 95 years (See in Table 1).

Clinical related characteristics

More than one third, 219 (36.1%) of study participants
had two or more comorbidities and 161 (26.5%) of study
participants, had a history of hospitalization in the past
one year. Almost one third of study participants 208,
(34.1%) were ADL dependent and 406 (66.9%) were
depressed (See in Table 2).

Lifestyle related characteristics

From total participants, 223 (36.7%) of the study partici-
pants’ were physical inactive. In regard to smoking sta-
tus, 51 (8.4%) of the participants were a smoker, and 142
(23.4%) were alcoholic (See in Table 3).

Prevalence of frailty

The overall prevalence of frailty in this study was found
to be 39% (CI 95%, 35.5-43.1). Among those who had
developed frailty, the majority of study participants
136 (46.1%) were female and regarding age category,
125(75.3%) of them were aged 80 and older. Likewise, the
majority of the study participants 51(56.0%) were Illiter-
ate or Primary educational status, and nearly two thirds
of the study participants 128 (64.3%) were unmarried/
divorced/widowed are (shown in Table 4).
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Table 1 Sociodemographic characteristics of community
dweller older adults living in Gondar town, Northwest, Ethiopia,
2022 (n=607)
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Table 3 lifestyle related characteristics of the study participant
among community dweller older adults living in Gondar town,
Northwest Ethiopia, 2022 (n=607)

Variables Frequency (n)  Per- Variables Frequency(n) Per-
cent- cent-
age age
(%) (%)

Sex Physical activity level (in minutes per

Male 312 514 week)

Female 295 486 <150 223 367

Age(in years) >150 384 63.3

60-69 261 43.0 Current smoker

70-79 180 29.7 Yes 51 84

>80 166 273 No 556 916

Educational status Alcoholic

lliterate or Primary 91 15.0 Yes 142 234

Secondary 307 506 No 465 76.6

Tertiary or higher 207 344

Marital status Table 4 Sociodemographic characteristic and frailty among

Unmarried /divorce/widow 199 328 community dweller older adults living in Gondar town,

Married 408 67.2 Northwest Ethiopia, 2022 (n=607)

Living arrangement Variables Frailty

Living with children/other family 215 354 Yes n (%) Non

Living with spouse only 247 40.7 (%)

Living alone 145 23.9 Sex

Income status Male 101(32.4) 211(67.6)

<1500 291 479 Female 136(46.1) 159(53.9)

1501-3500 112 185 Age category in year

>3501 204 336 60-69 49(18.8) 212(81.2)

70-79 63(35.0) 117(65)

Table 2 Clinical related characteristics of the study participant 280 125(75.3) 41(24.7)

of community dweller older adults living in Gondar town, Educational status

Northwest Ethiopia, 2022 (n=607) llliterate or Primary 51(56.0) 40(44.0)

Variables Frequency (n) Per- Secondary education 133(43.3) 174(56.7)
cent- Tertiary or higher 53(25.4) 156(74.6)
age Marital status
(%) Married 109(26.7) 299(73.3)

Morbidity Unmarried/divorce/widowed 128(64.3) 7135.7)

None 247 40.7 Living arrangement

One 141 232 Living with children/other family 105(48.5) 110(51.2)

Two 219 36.1 With spouse only 48(19.4) 199(80.6)

Hospitalizations Living alone 84(57.9) 61(42.1)

Yes 161 265 Income status

No 446 735 >3501 37(18.1) 167(819)

ADL dependency 1501-3500 35(31.3) 77(68.7)

ves 208 345 <1500 165(56.7) 126(433)

No 65.7

YD:Spressmn 06 66 logistic regression (adjusted) variables such as, age 80 and

No 501 . older (AOR=6.26 CI (3.41-11.48), having two or more

The associated factors of frailty among older adults

In bivariate logistic regression analysis (unadjusted) vari-
ables such as sex, age, marital status, income status, mor-
bidity, hospitalization, ADL dependency and depression
were significantly associated with frailty. In multivariate

morbidity (AOR=6.05 CI (3.51-10.43), ADL dependency
(AOR=4.12 CI (2.49-6.80) and depression (AOR=2.68
CI (1.55-4.63) were significantly associated with frailty
are (Shown in Table 5).
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Table 5 Bivariate and multivariable logistic regression analysis of associated factors among community dweller older adults living in

Gondar town, Northwest Ethiopia, 2022 (n=607)

Frailty OR 95%ClI
Variables Yes No COR(95% Cl) AOR 95%Cl
Sex
Male 101 211 1 1
Female 136 159 1.78(1.28-2.48) 1.03(0.64-1.66)
Age in years
60-69 49 212 1 1
70-79 63 117 2.32(1.5-3.60) 1.47(0.83-2.59)
>80 and older 125 41 13.19(8.24-21.1) 6.26(341-1148) *
Marital status
Unmarried/divorce/widowed 128 71 494(343-7.11) 1.47(0.83-2.59)
Married 109 299 1 1
Income status
<1500 165 126 591(3.86-9.04) 1.64(0.90-2.97)
1501-3500 35 77 2.05(1.20-3.50) 1.45(0.72-2.91)
>3500 37 167 1 1
Morbidity
None 64 183 1 1
One 42 99 1.21(0.76-1.92)  1.43(0.77-2.66)
Two 131 88 4.25(2.87-6.30) 6.05(3.51-1043)*
Hospitalization
Yes 76 85 1.58(2.40-4.80) 1.05(0.61-1.80)
No 161 285 1 1
ADL dependency
Yes 153 55 10.43(7.05- 4.12(2.49-6.80) *

15.42)

No 84 285 1 1
Depression
Yes 208 201 5.38(3.52-8.23) 2.68(1.55-4.63) *
No 32 169 1 1

Note 1=Reference category, Cl=confidence interval * statistically significant at P<0.05

Discussion

The aim of this study was to assess the prevalence and
associated factors of frailty among community dweller
older adult living in Gondar town. The overall prevalence
of frailty among older adults living in Gondar town in
this study was 39% (CI 95%, 35.5—43.1). This finding indi-
cates that frailty is a high public health burden and health
problem among community dweller older adults living in
Gondar town. The results of the present study revealed
that frailty among older adults is significantly associated
with age 80 and older, having two or more morbidity,
being ADL dependent and depression.

The prevalence of frailty in our study (39%) was in line
with a study conducted in West India (38.8%) [5] and
Netherlands (40.2%) [33]. This might be due to similar
study methodology and measuring tool (TFI) used.

However, it was lower compared with studies con-
ducted in Italy among centenarians (91%) [34], in Roma-
nia (75%) [35], Cuba (51%) [36] and south India (63%)
[23]. This discrepancy might be due to a different frailty
measurement tool and the study participant’s age. For

example, the study participants’ ages ranged from 99
to 113 years in Italy and Romania, aged 65 to 95 years.
This is confirmed by the fact that with an ageing popu-
lation, there is a growing interest in frailty [37]. In addi-
tion, unlike our study, where study participants were
recruited from the public, study participants in Cuba
were recruited from a geriatric medical facility. This is
supported by additional research showing that residents
of medical care facilities had a higher prevalence of frailty
than people living in the general population [10, 38]. Sim-
ilarly, the fact that the study population in south India
was made up primarily of rural dweller perhaps be the
cause of the disparity between our study and the study
conducted there. Older people in rural areas are said to
have lower incomes, lower levels of education, and less
access to health care and insurance, all of which contrib-
ute to poorer health [39].

Our study reported higher prevalence of frailty com-
pared with study done in the USA (9.1%) [40], Saudi
Arabia (21.4%) [41] and China (9.9%) [39]. This differ-
ence might be due to the method of identifying frailty
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tool, socioeconomic status, and health service variation
of the study participants. In addition, unlike our study
Fried’s frailty criteria [4], which assess primarily the
physical aspect of the research participants, were used
to measure frailty in the studies conducted in the United
States, Saudi Arabia and China. However, in the current
investigation, frailty was evaluated using (Tilburg’s frailty
indicator) which is a multidimensional method that took
the study participants’ physical, psychological, and social
dimensions into account. Another argument could be
elderly individuals living in high-income countries have
different socioeconomic statuses, are more conscious of
healthy living, are financially secure, and have access to
superior healthcare [42].

According to this study, participants 80 years of age and
older were 6.26 times more likely to experience frailty
than those between the ages of 60 and 69. This study’s
findings were consistent with research from South India,
Colombia, Saudi Arabia, and Indonesia that found signif-
icant association between frailty and age 80 and beyond
[23, 41, 43, 44]. The interactions between particular sys-
tems that raise the risk of frailty, like inflammation and
endocrine dysregulation, and physiologic changes asso-
ciated with advancing age may be the cause of this [45].
In addition, physiologic changes in old age may lead to
sarcopenia and a higher risk of frailty [46].

The results of this study also showed that people who
had two or more comorbidities were 6.05 times more
likely to develop frailty than those who did not. Simi-
lar to this, our study’s finding, were supported by stud-
ies from Brazil, Spain, Singapore, and the United States,
that revealed a substantial relationship between frailty
and comorbidity [40, 47-49]. The accumulating effects of
medical conditions and other deficiencies in old age may
be the cause of unfavorable health outcomes like reduced
quality of life, disability, prolonged hospital admissions,
complex pharmaceutical regimens, and susceptibility to
frailty [50, 51].

This study showed that persons with ADL dependence
were 4.12 times more likely to acquire frailty than par-
ticipants without ADL dependence. Our study’s findings,
which were also corroborated by research from the USA,
Brazil, and West India, showed that the presence of ADL
dependence in older persons was strongly associated
with frailty [5, 40, 52]. This could be because older per-
sons with ADL dependence engage in less physical exer-
cise, which raises their risk of frailty [46].

Furthermore, this study found that persons with
depression were 2.68 times more likely to become fee-
ble than participants without depression to experience
frailty. According to this study’s findings, depression in
older adults was the highest risk factor for frailty, which is
consistent with research from European, China and Iran
[25, 39, 53]. Given that depressed people frequently lose
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weight, become inactive, and subsequently lose muscle
mass, strength, and tolerance to exercise, factors leading
to an increase in cytokines which is closely linked to the
onset of frailty, and could be the hypothesis that depres-
sive symptoms trigger frailty from a biological point of
view [46].

Limitations and the strengths of the study

The findings of our study are unlikely to be transferable
to other contexts because we only enrolled older persons
who resided in metropolitan communities. Because of
the cross-sectional design, the cause of frailty cannot be
proven. Despite these drawbacks, it is a groundbreaking
study that fills a significant evidence vacuum about frailty
in Ethiopia, particular in the study area.

Conclusion

Our study provides epidemiological characteristics and
the risk factors of frailty in the study area; the findings
indicate guiding actions that minimize adverse effects in
the ageing process. Efforts to promote physical, psycho-
logical, and social health in older adults are a core objec-
tive of health policy, especially for older adults aged 80
and above and those with two or more comorbidity.

Abbreviations

ADL Activity of Daily Living

AGS American Geriatrics Society
AOD Adjusted Odd Ratio

BGS British Geriatrics Society

CcDC Communicable Disease Control
CGA Compressive Geriatrics Society
I Confidence Interval

COR Crude Odd Ratio

Fl Frailty Index

GFI Groningen Frailty Index (GFl)
QOF Quality of Life

SPSS  Statistical Package for Social Software
TFI Tilburg Frailty Indicators

USA United States of America

WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-023-16201-w.

[ Supplementary Material 1 J

Acknowledgements

We are gratefully to the University of Gondar, College of Medicine and Health
Science for funding to undertake this research project. We would like to
acknowledge the sub-cities and selected kebele bureau’s their willingness to
collect data, respondents, data collectors, and their voluntary participation
and provision of their time for this study.

Author contributions

MDT involved from conception of the topic, coordinated the data collection
activity, analyzed the data, drafted and approved the manuscript. KS, KG,
DIW, GJ, MG, YA and AKK revised the proposal and participated in the data
collection, analysis and manuscript writing. Finally, all authors read and
approved the final manuscript.


http://dx.doi.org/10.1186/s12889-023-16201-w
http://dx.doi.org/10.1186/s12889-023-16201-w

Takele et al. BMC Public Health (2023) 23:1309

Funding

This work was fully funded by university of Gondar. The funder has no role in
the design of the study, data collection, and analysis, interpretation of data
and in writing the manuscript.

Data Availability

Since this is a funded work, the raw data is the property of the University
of Gondar. The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable request at
mihretdejen2017@gmail.com.

Declarations

Ethics approval and consent to participate

The ethical approval was obtained from the Ethical Review Board of School
of Medicine (Ref No. 1545/2022), College of Medicine and Health Sciences,
University of Gondar in accordance with Helenski declaration and a support
letter from department of physiotherapy. Permission to conduct the study was
obtained from Gondar sub-cities, and selected kebele bureau. The purposes
and importance of the study were explained to the participants in the study,
and written informed consent was obtained from each participant for literate
participants and from a parent and/or legal guardian for illiterate participants.
Confidentiality was maintained at all levels of the study. The investigator

was notifying the participants on behalf of the data collectors that they are
legally liable for any problems that occur in the study participants’privacy.
Participants’involvement in the study was on a voluntary basis; participants
who are unwilling to participate in the study and those who wish to quit their
participation at any stage were informed to do so without any restrictions.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Received: 30 January 2023 / Accepted: 27 June 2023
Published online: 07 July 2023

References

1. Ageing. and health [Internet]2019. https://www.who.int/news-room/
fact-sheets/detail/ageing-and-health.

2. Juergens F. HelpAge International. Coverage of older people in Ethiopia’s
social 2019. https://socialprotection.org/sites/default/files/publications_files/
Coverage%200f%200lder%20people%20in%20Ethiopia%E2%80%995%20
social%20protection%20system.pdf.

3. Maciel ACC, Guerra RO. Influence of biopsychosocial factors on the functional
capacity of the elderly living in Brazil's Northeast. Revista Brasileira de Epide-
miologia. 2007;10:178-89.

4. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al.
Frailty in older adults: evidence for a phenotype. The Journals of Gerontology
Series A: Biological Sciences and Medical Sciences. 2001;56(3):M146-M57.

5. Dasgupta A, Bandyopadhyay S, Bandyopadhyay L, Roy S, Paul B, Mandal
S. How frail are our elderly? An assessment with Tilburg frailty indicator
(TFI) in a rural elderly population of West Bengal. J family Med Prim care.
2019;8(7):2242.

6. Gu D, Feng Q. Frailty still matters to health and survival in centenarians: the
case of China. BMC Geriatr. 2015;15(1):1-11.

7. ZhuY,Liu Z,Wang Y, Wang Z, Shi J, Xie X, et al. Agreement between the frailty
index and phenotype and their associations with falls and overnight hospital-
izations. Arch Gerontol Geriatr. 2016;66:161-5.

8. Rodriguez-Mafas L, Fried LP. Frailty in the clinical scenario. The Lancet.
2015,385(9968):e7-€9.

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

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

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

Page 8 of 9

Siriwardhana DD, Hardoon S, Rait G, Weerasinghe MC, Walters KRJBo.
Prevalence of frailty and prefrailty among community-dwelling older adults
in low-income and middle-income countries: a systematic review and meta-
analysis. 2018;8(3):e018195.

O'Caoimh R, Sezgin D, O'Donovan MR, Molloy DW, Clegg A, Rockwood

K, et al. Prevalence of frailty in 62 countries across the world: a system-

atic review and meta-analysis of population-level studies. Age Ageing.
2021;50(1):96-104.

Stow D, Matthews FE, Barclay S, lliffe S, Clegg A, De Biase S, et al. Evaluating
frailty scores to predict mortality in older adults using data from popula-
tion based electronic health records: case control study. Age Ageing.
2018;47(4):564-9.

Kojima G. Frailty as a predictor of future falls among community-dwelling
older people: a systematic review and meta-analysis. J Am Med Dir Assoc.
2015;16(12):1027-33.

Kojima G. Frailty as a predictor of fractures among community-dwelling older
people: a systematic review and meta-analysis. Bone. 2016,90:116-22.
Kojima G. Frailty as a predictor of nursing home placement among commu-
nity-dwelling older adults: a systematic review and meta-analysis. J Geriatr
Phys Ther.2018:41(1):42-8.

Bock J-O, Konig H-H, Brenner H, Haefeli WE, Quinzler R, Matschinger H, et al.
Associations of frailty with health care costs-results of the ESTHER cohort
study. BMC Health Serv Res. 2016;16(1):1-11.

Salinas-Rodriguez A, Manrique-Espinoza B, Heredia-Pi |, Rivera-Almaraz A,
Avila-Funes JA. Healthcare costs of frailty: implications for long-term care. J
Am Med Dir Assoc. 2019;20(1):102-3. e2.

Feng Z, Lugtenberg M, Franse C, Fang X, Hu S, Jin C, et al. Risk factors and
protective factors associated with incident or increase of frailty among
community-dwelling older adults: a systematic review of longitudinal stud-
ies. PLoS ONE. 2017;12(6):e0178383.

Bandeen-Roche K, Xue Q-L, Ferrucci L, Walston J, Guralnik JM, Chaves P, et al.
Phenotype of frailty: characterization in the women'’s health and aging stud-
ies. The Journals of Gerontology Series A: Biological Sciences and Medical
Sciences. 2006;61(3):262-6.

Kashikar Y, Nagarkar A. Prevalence and Determinants of Frailty in Older Adults
in India. Indian Journal of Gerontology. 2016;30(3):364-81.

Xue Q-L, Bandeen-Roche K, Varadhan R, Zhou J, Fried LP. Initial manifestations
of frailty criteria and the development of frailty phenotype in the Women's
Health and Aging Study II. The Journals of Gerontology Series A: Biological
Sciences and Medical Sciences. 2008:63(9):984-90.

Kendhapedi KK, Devasenapathy N. Prevalence and factors associated with
frailty among community-dwelling older people in rural Thanjavur district of
South India: a cross-sectional study. BMJ open. 2019;9(10):e032904.
Kurnat-Thoma EL, Murray MT, Juneau P. Frailty and determinants of health
among older adults in the United States 2011-2016. Journal of aging and
health. 2022;34(2):233-44.

Saeidimehr S, Delbari A, Zanjari N, Fadaye Vatan R. Factors related to Frailty
among older adults in Khuzestan, Iran. Iran J Ageing. 2021;16(2):202-17.
Auyeung TW, Lee J, Kwok T, Woo J. Physical frailty predicts future cognitive
decline—a four-year prospective study in 2737 cognitively normal older
adults. J Nutr Health Aging. 2011;15(8):690-4.

Kanauchi M, Kubo A, Kanauchi K, Saito Y. Frailty, health-related quality of life
and mental well-being in older adults with cardiometabolic risk factors. Int J
Clin Pract. 2008:62(9):1447-51.

Algahtani BA, Nasser TA. Assessment of frailty in saudi community-

dwelling older adults: validation of measurements. Ann Saudi Med.
2019;39(3):197-204.

macrotrends, Gondar. Ethiopia Metro Area Population 1950-20222021/2022.
https://www.macrotrends.net/cities/20926/gondar/population.

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(5):344-55.

Shelkey M, Wallace M. Katz index of independence in activities of daily living
(ADL). Int J Older People Nurs. 2012,2(3):204-12.

Greenberg SA. How to try this: the geriatric Depression ScaleShort Form. AJN
The American Journal of Nursing. 2007;107(10):60-9.

Metzelthin S, Daniels R, Van Rossum E, De Witte L, van den Heuvel W, Kempen
GJTGG. The psychometric properties of three self-report screening instru-
ments for identifying frail older people in the community. 2011;42(3):120-30.
Arosio B, Ferri E, Casati M, Mari D, Vitale G, Cesari M. The Frailty Index in cente-
narians and their offspring. Aging Clin Exp Res. 2019;31:1685-8.


https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://socialprotection.org/sites/default/files/publications_files/Coverage%20of%20older%20people%20in%20Ethiopia%E2%80%99s%20social%20protection%20system.pdf
https://socialprotection.org/sites/default/files/publications_files/Coverage%20of%20older%20people%20in%20Ethiopia%E2%80%99s%20social%20protection%20system.pdf
https://socialprotection.org/sites/default/files/publications_files/Coverage%20of%20older%20people%20in%20Ethiopia%E2%80%99s%20social%20protection%20system.pdf
https://www.macrotrends.net/cities/20926/gondar/population

Takele et al. BMC Public Health

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

(2023) 23:1309

Pislaru Al, llie AC, Pancu AG, Sandu IA, Alexa ID. Detection and prevention of
frailty in independently living pre-elderly and elderly in northeastern Roma-
nia. Medical-Surgical J. 2016;120(4):909-14.

Alonso Galban P, SanséSoberats F, Diaz-Canel Navarro A, Carrasco Garcia

M. Diagnosis of frailty in urban community-dwelling older adults. Revista
Cubana de Salud Publica. 2009;35(2):2.

Karunananthan S, Wolfson C, Bergman H, Béland F, Hogan DB. A multidisci-
plinary systematic literature review on frailty: overview of the methodology
used by the Canadian Initiative on Frailty and Aging. BMC Med Res Methodol.
2009,9:1-11.

Kojima G, lliffe S, Taniguchi Y, Shimada H, Rakugi H, Walters K. Prevalence

of frailty in Japan: a systematic review and meta-analysis. J Epidemiol.
2017,27(8):347-53.

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(3):559-64.

Kurnat-Thoma EL, Murray MT, Juneau P. Frailty and Determinants of Health
among older adults in the United States 2011-2016. J Aging Health.
2022;34(2):233-44.

Algahtani BA, Alenazi AM, Alshehri MM, Osailan AM, Alsubaie SF, Algahtani
MA. Prevalence of frailty and associated factors among saudi community-
dwelling older adults: a cross-sectional study. BMC Geriatr. 2021;21(1):1-8.
Siriwardhana DD, Hardoon S, Rait G, Weerasinghe MC, Walters KR. Prevalence
of frailty and prefrailty among community-dwelling older adults in low-
income and middle-income countries: a systematic review and meta-analy-
sis. BMJ open. 2018;8(3):12-3.

Pengpid S, Peltzer K. Prevalence and associated factors of frailty in commu-
nity-dwelling older adults in Indonesia, 2014-2015. Int J Environ Res Public
Health. 2020;17(1):10.

Ocampo-Chaparro JM, Reyes-Ortiz CA, Castro-Florez X, Gémez F. Frailty in
older adults and their association with social determinants of Health. The
SABE Colombia Study. Colombia Médica. 2019 Jun;50(2):89-101. https://doi.
0rg/10.25100/cm.v50i2.4121.

Walston J, Hadley EC, Ferrucci L, Guralnik JM, Newman AB, Studenski SA, et
al. Research agenda for frailty in older adults: toward a better understanding

46.

47.

49.

50.

5T

52.

53.

Page 9 of 9

of physiology and etiology: summary from the american Geriatrics Society/
National Institute on Aging Research Conference on Frailty in older adults. J
Am Geriatr Soc. 2006;54(6):991-1001.

Espinoza SE, Fried LP. Risk factors for frailty in the older adult. Clin Geriatr.
2007;15(6):37.

Fhon JRS, Rodrigues RAP, Santos JLF, Diniz MA, Santos EBd, Almeida VC, et al.
Factors associated with frailty in older adults: a longitudinal study. Revista de
saude publica. 2018;52:1-8.

Jurschik P Nunin C, Botigué T, Escobar MA, Lavedan A, Viladrosa M. Prevalence
of frailty and factors associated with frailty in the elderly population of Lleida,
Spain: the FRALLE survey. Arch Gerontol Geriatr. 2012;55(3):625-31.

Merchant RA, Chen MZ, Tan LWL, Lim MY, Ho HK, van Dam RM. Singapore
healthy older people everyday (HOPE) study: prevalence of frailty and associ-
ated factors in older adults. J Am Med Dir Assoc. 2017;18(8):734. €9-. e14.
Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell |, et

al. A global clinical measure of fitness and frailty in elderly people. CMAJ.
2005;173(5):489-95.

Tazzeo C, Rizzuto D, Calderon-Larrafiaga A, Roso-Llorach A, Marengoni

A, Welmer A-K, et al. Multimorbidity patterns and risk of frailty in older
community-dwelling adults: a population-based cohort study. Age Ageing.
2021;50(6):2183-91.

de Albuquerque Sousa ACP, Dias RC, Maciel ACC, Guerra RO. Frailty syndrome
and associated factors in community-dwelling elderly in Northeast Brazil.
Arch Gerontol Geriatr. 2012;54(2):¢95-e101.

Marconcin P, Barak S, Ferrari G, Gouveia ER, de Maio Nascimento M, Willig R, et
al. Prevalence of Frailty and its Association with depressive symptoms among
european older adults from 17 countries: a 5-Year longitudinal study. Int J
Environ Res Public Health. 2022;19(21):14055.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.25100/cm.v50i2.4121
https://doi.org/10.25100/cm.v50i2.4121

	﻿Prevalence and associated factors of frailty among community dweller older adults living in Gondar town, northwest, Ethiopia: a community based cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and setting
	﻿Population and sample size
	﻿Sample size determination
	﻿Sampling technique and procedure
	﻿Variables
	﻿Methods of data collection
	﻿Operational definition
	﻿Statically analysis

	﻿Results
	﻿Clinical related characteristics
	﻿Lifestyle related characteristics
	﻿Prevalence of frailty
	﻿The associated factors of frailty among older adults

	﻿Discussion
	﻿Limitations and the strengths of the study

	﻿Conclusion
	﻿References


