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Abstract
Objectives This community-based cross-sectional study aimed to identify the frailty prevalence and associated socio-
demographic factors among older adults in five cities of the south west of Iran.
Methods We selected a random sample of adults aged 60 years and above from five Southwest cities in Iran. Data for this study
were retrospectively collected from 540 community-dwelling older adults. To measure frailty, we utilized the frailty index of
cumulative deficit (FICD). Data were collected from medical records and socio-demographic factors, including gender, age,
marital status, education level, lifestyle, income, and job status. The chi-square test and Spearman’s correlation coefficient test
were used to assess the relationship between the demographic variables and frailty status (SPSS version 22). Also, multiple binary
logistic regression models were used to estimate the effects of demographic characteristics on the frailty recurrence.
Results The overall frailty prevalence was as follows: 77 (14.3%) frail, 139 (25.7%) pre-frail, and 324 (60%) not frail. The
findings showed that all variables except education level and marital status are significantly associated with frailty status
(P < 0.05). Multiple ridge logistic regression model indicated that age, gender, marital status, job status have significant, and
education level, living arrangement, and economic status have no considerable effect on the frailty.
Conclusions This study has shown that age and gender significantly contributed to the frailty process in older adults. The research
also has shown the syndrome’s occurrence affected by the aging process, and it supports the biological characteristics of frailty.
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Introduction

Due to economic and social development, the enhanced life
expectancy, and improvements in medical treatment methods
and technologies for most chronic diseases, the world’s inhab-
itants are aging fast. Unlike the developed countries, the de-
veloping countries have a higher aging rate so that half of the
world’s older population inhabits these territories [1].

Nowadays, 9.3% of Iran’s inhabitants comprise older adults,
and this figure is estimated to reach 26% by 2050 [2]. This
trend led to significant outcomes for the population and older
adults. A very challenging consequence is the growing prev-
alence of frailty amongst older adults [3].

Frailty is considered an increasing physiological weaken-
ing in multiple body systems and specifies by function loss,
physiologic reserve loss, and intensified exposure to poor
health outcomes [4]. Frailty develops as a consequence of
physiological changes that are typically associated with aging,
absence of physical activities, and malnutrition and can raise
the risk of adverse effects such as disability, institutionaliza-
tion, and death, as well as lowering the life quality of the
affected older adults [5].

There are two leading attitudes to define frailty. One of these
two approaches is the Frailty Phenotype (FP), which focuses on
physical manifestations. Frailty appears when there are three or
more criteria: an unintentional loss of weight, a weak strength
of grip, self-reported exhaustion, slowness, and a low level of
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physical activity [6]. The cumulative deficit model is based on
mathematics so that frailty is the ratio of deficits in a person and
is characterized as a frailty index [7]. There are severalmethods
reported in the literature that are quick and easy to assess frailty
[8]. Most of these proposed tools are time-consuming, costly,
and need complex equipment and healthcare experts to assess
frailty. Most of these screening tools are self-reported, validated
and non-health professionals can interpret the result. However,
the diagnostic accuracy and value of some of these screening
tools have not yet been validated. No research has accurately
introduced an ideal screening tool that would help healthcare
professionals assess frailty so far. Screening should be done to
identify the risk and suggest the best intervention for people at
frailty risk. From this viewpoint, using a screening tool that is
not time-consuming, costly, and easy to use would guide
healthcare professionals to develop the best interventions for
people who are at risk of frailty. Among several screening tools
proposed so far, the frailty index of cumulative deficit (FICD) is
considered a more sensitive and multidimensional predictor.
Using the deficit approach is more challenging due to more
significant number of variables required. However, it was ar-
gued that, compared to Fried’s frailty index, a FICD is a more
sensitive tool for adverse health outcomes due to its more suf-
ficient graded scale and multidimensionality [9].

Research on frailty and its related factors is growing rapid-
ly. Although psychosocial vulnerability has been linked to
frailty [10], socio-demographic factors are also essential to
assess. Exploring socio-demographic risk factors and their
impact on frailty will be very useful to help healthcare profes-
sionals develop effective strategies to reduce medical costs in
older adults and plan interventions to prevent mortality risk
and morbidity [11]. Some socio-demographic factors are
prominent amongst the factors affecting the development of
frailty, even though the healthcare team often disregards them.
In evaluating older adults, these factors should be systemati-
cally considered. The greater frailty rates in older adults have
been detected in developing countries [12]. For instance, in
Mexico and Peru, studies have shown the association between
frailty and socio-demographic variables, such as gender and
age [13]. Studies conducted on the frailty in the older adults
population have been mostly in Western countries; however,
similar studies have rarely been conducted in developing
countries, including Iran, and the health conditions have been
somewhat neglected in older age. Considering that the popu-
lation of different countries could experience different levels
of frailty due to cultural, regional, or political distinctions [14],
older adults in Iran have low education and cannot gain
adequate facilities and income. Therefore, considering the
importance of old age and the growing trend of this group in
the country, detecting frailty and related factors can help clar-
ify the situation and better planning for older adults [15].

There are very few studies on frailty in Iran, and only two
studies have been conducted in this field so far [16]. Thus, this

study aimed to investigate the prevalence of frailty in the
Iranian population, and the association between frailty syn-
drome and socio-demographic characteristics in them.

Materials and methods

Study design, setting, and population

This cross-sectional study was conducted on a proportional
stratified sample consisting of 540 community-dwelling older
adults (≥60 years) in five southwestern cities in Iran (Ahvaz,
Bandar-e Mahshahr, Susangerd, Dezful, and Masjed
Soleyman). We selected those old adults living in both the
metropolitan and rural areas and had health-condition and
medical records at healthcare centers. Older adults were ran-
domly selected and invited to centers for interview. To mea-
sure frailty, the Accumulative Deficits Frailty Index (FI) was
utilized. Data were collected from medical records and socio-
demographics such as gender, age, marital status, education
level, living arrangement, income, and job status. All partici-
pants were interviewed for the Reported Index of
Accumulative Deficits (details are presented in Frailty defini-
tion). The participants read and signed the informed consent
before participating and agreed to be available for further re-
search. Well-trained interviewers conducted interviews with
participants to reduce interviewer bias.

Inclusion criteria

Community-dwelling older people age 60 years and above,
those who were willing to participate in the study, those who
were able to provide voluntary informed consent, and those
who were able to communicate were included.

Exclusion criteria

Those individuals who were dissatisfied with continuing to
study, individuals with a terminal illness, individuals with
the bed or wheelchair restrictions, individuals having a severe
hearing loss or visual impairment, and other acute disease at
the time of examination were excluded.

Sample size estimation

The following formula was used to calculate the sample size

n ¼ Z2P 1−Pð Þ
d2

¼
�
1:96 2ð Þ � 10:7 1−10:7ð Þ= 0:3ð Þ 2ð Þ

¼ 408

602 J Diabetes Metab Disord (2021) 20:601–610



Given the global prevalence of 10.7 and the power of 97%,
we needed at least 408 samples. So, by adding 10%, samples
selected for shedding were 449; however, 540 samples were
finally selected.

Measurement of frailty

To measure frailty, we utilized the Accumulative Deficits
Frailty Index (FI). The frailty instrument was the “Index of
Accumulative Deficits” developed by Kenneth Rockwood. A
frailty index counts deficits in health. These deficits were de-
fined as symptoms, signs, disabilities, and diseases. All health
deficits, including Activities Daily Living (ADL, is a term
used in healthcare to refer to people’s daily self-care activities)
[17] and Instrumental ADL (IADL, include more complex
activities that are related to the ability to live independently
in the community. This would include activities such as e.g.,
managing finances and medications, food preparation, house-
keeping, laundry) [18], impairments in general cognition (a
person has trouble remembering, learning new things, concen-
trating, or making decisions that affect their everyday life)
[19], physical performance (such as walk speed, grip strength,
and chair rise time are useful as part of the frailty assessments
and powerful individual predictors of adverse outcomes in a
wide range of older populations) [20], co-morbidity (two or
more disorders or illnesses occurring in the same person) [21],
self-rated health (also called Self-reported health, self-
assessed health, or perceived health refers to both a single
question such as “in general, would you say that your health
is excellent, very good, good, fair, or poor?”) [22], and
depression/mood (is a state of low mood and aversion to ac-
tivity. It can affect a person’s thoughts, behavior, motivation,
feelings, and sense of well-being) [22] were evaluated [8].

All binary variables were recorded using the convention
that ‘0’ indicated the absence of the deficit, and ‘1’ was the
presence of a deficit. For variables that included a single in-
termediate response (e.g. ‘sometimes’ or ‘maybe’), the addi-
tional value of ‘0.5’ was used. Frailty index variables can also
accommodate ordinal and continuous variables as deficits.

To do so requires grading the continuum or rank into a
score between 0 (where no deficit is present) and 1 (where
the given variable maximally expresses the deficit). For some
variables, this re-coding is self-evident. Consider the widely
used Self-rated Health Question (“How would you rate your
health? Excellent, Very Good, Good, Fair, Poor”). To grade
this between ‘0’ and ‘1’, each lower self-rating of health was
coded to represent a larger deficit (“Excellent = 0”, “Very
Good = 0.25”, “Good = 0.5”, “Fair = 0.75” and “Poor = 1”).
Similarly, recognized cut-points can be used for ordinal and
continuous variables, such as the rapid walk test. For the
MMSE, we recorded deficits, according to the severity of
impairment. We assigned 1 for scores less than 10, denoting
severe dementia, 0.75 for scores ≥10 and ≤ 17, denoting

moderate dementia, 0.5 for scores ≥18 and ≤ 20, denoting
mild dementia, 0.25 for scores >20 and < 24, denoting mild
cognitive impairment (MCI), 0 for scores ≥24, and denoting
no cognitive impairment. Some readers might object that a
score of ‘1’ seems something of a discount (not a sufficiently
high count) for severe dementia and that losing only one point
for it, compared with 0.25 points for MCI, is not valid on its
face. It was considered that a person with severe dementia is
likely to have many more deficits than a person with MCI,
e.g., more disability, poorer physical performance, higher de-
grees of behavioral problems, and so forth [8].

Statistical analysis

The demographic characteristics are presented as frequencies
in the contingency table. The chi-square test and Spearman’s
correlation coefficient test were used to assess the relationship
between the demographic variables and frailty status. Multiple
binary logistic regression models were used to estimate the
effects of demographic characteristics on the frailty’s recur-
rence. For modeling, multicollinearity between predictor var-
iables was assessed using the variance inflation factor (VIF).
Owing to this problem,multiple ridge logistic regressionmod-
el is used instead of traditional multiple binary logistic regres-
sion model for estimating the adjusted effects of demographic
characteristics on the occurrence of the frailty (frailty was
categorized as a binary outcome variable based on two cate-
gories: nonfrail and prefrail/frail). Hosmer-Lemeshow good-
ness of fit (GOF) test was used to assess the goodness of fit of
the logistic regression model. Discrimination performance
measures such as sensitivity, specificity, positive and negative
predictive value, Youden’s Index, accuracy, area under the
curve (AUC) were used to determine the discrimination power
of the logistic regressionmodel. This model has good discrim-
ination performance, if it has sensitivity, specificity, positive
and negative predictive value, Youden’s Index, and accuracy
near to one. Also, the receiver operating characteristic curve
analysis was used to calculate the AUC of the model. AUC
indicates an overall good performance measure, and a perfect
diagnostic discrimination model has an AUC equal to one.
Differences were regarded as statistically significant when
p < 0.05. Data analysis was done using SPSS version 22 and
R3.5.3 software.

Ethical issues

The study is based on the approval of the Medical
Ethics Committee of University of Social Welfare and
Rehabilitation Sciences, Iran (reference number:
IR.USWR.REC.1398.365). All study subjects signed in-
formed consent. All methods were performed in accor-
dance with the relevant guidelines and the institution
regulations.
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Results

Total 540 older adults with a mean (±SD) age of 72.61 ± 8.72
with an age range of 60 to 93 participated in this study. Also,
302 (55.93%) and 238 (44.07%) of patients were women and
men, respectively (Fig. 1). The prevalence of frailty in older
adults was 77 (14.3%), and 139 (25.7%) of the participants
were pre-frail and 324 (60%) of them were not frail. The
characteristics of the study participants are shown in
(Table 1). A total of 62.59% of the participants were married.
A total of 58.7% of the participants had a middle school or
high school degree, and 6.7% of themwere living alone. Also,
57.1% of the participants reported an income average
(Table 1). Spearman’s correlation coefficient test showed that
there is a statistically significant positive weak correlation
between age and frailty status (r = 0.435, P < 0.001)
(Table 1). This test also indicated a non-significant negative
correlation between economic status and frailty status (r =
−0.02, P = 0.645). Table 1 indicated that there is no significant
association between marital status (χ2(1) = 0.02, P = 0.887)
and education level (r = −0.084, P = 0.051) with frailty status.
Also, this table showed that there is a statistically significant
association between some variables such as gender (χ2(1) =
9.605, P = 0.002), job status (χ2(1) = 15.024, P < 0.001) and
living arrangement status (χ2(1) = 7.323, P = 0.007) with
frailty status.

The results of univariate binary logistic regression andmul-
tiple ridge binary logistic regression for estimating unadjusted
and adjusted odds ratios (ORs) are shown in Table 2. Table 2
indicated that the age variable has a significant effect on the
occurrence of frailty. The occurrence of frailty is equal to
1.625 times for participants with an age range of 74–85 com-
pared to participants with an age range of 60–74 (OR =
1.625,95%CI: 1.08–2.83, P < 0.001). The occurrence of frail-
ty is equal to 2.719 times for participants with age higher than
85 compared to participants with an age range of 60–74
(OR = 2.719, P < 0.001). According to this table, OR of oc-
currence of frailty is equal to 1.202 times for women as com-
pared to men, and the variable gender has no significant effect
on OR of occurrence of frailty (OR = 1.202, 95%CI: 0.98–
2.21, P = 0.051). The findings in Table 2 indicated that home-
maker older adults are more likely to be frailer than part−/full-
time employment persons (OR = 1.178, 95%CI: 0.42–0.97,
P = 0.052) and OR of occurrence of frailty in unemployed/
retired persons is significantly more than persons with part
−/full-time employment (OR = 1.303, 95%CI: 1.49–3.39,
P = 0.002). Single older adults are significantly more vulner-
able than married persons (OR = 1.175, P = 0.042) and OR of
occurrence of frailty is equal to 1.011 times for single Elderly
as compared to widow persons (OR = 1.202, P = 0.051). Also,
multiple ridge logistic regression model indicated that other
predictor variables such as education level, living arrangement

Table 1 Association between frailty and sociodemographic characteristics in participants by levels of frailty

Variable Category n (%) no frailty(%) pre-
frailty(%)

frailty(%) p value

Age 60–74 308 (57.04) 232 (71.6) 64 (46) 12 (15.6) < 0.001*

75–84 157 (29.07) 75 (23.1) 54 (38.8) 28 (36.4)

>=85 75(13.89) 17 (5.2) 21 (15.1) 37 (48.1)

Gender Female 302(55.93) 170 (52.5) 74 (53.2) 58 (75.3) 0.002**

male 238(44.07) 154 (47.5) 65 (46.8) 19 (24.7)

Marital status Married 338(62.59) 216 (67.7) 90 (64.7) 32 (41.6) 0.887**

Single 38(7.04) 16 (4.9) 8 (5.8) 14 (18.2)

Widowed 164(30.37) 92 (28.4) 41 (29.5) 31 (40.3)

Education level Elementary or below 112(20.7) 63 (19.4) 29 (20.9) 20 (26) 0.051*

Middle school or high school 317(58.7) 187 (57.7) 81 (58.3) 49 (63.6)

College or above 111(20.6) 74 (22.8) 29 (20.9) 8 (10.4)

Living arrangement Alone 36(6.7) 16 (4.9) 9 (6.5) 11 (14.3) 0.007**

Living with others 504(93.3) 308 (95.1) 130 (93.5) 66 (85.7)

Economic status Weak 129 (23.9) 74 (22.8) 33 (23.7) 22 (28.6) 0.645
Average 198(36.7) 121 (37.3) 54 (38.8) 23 (29.9)

Good 213(39.4) 129 (39.8) 52 (37.4) 32 (41.6)

Job status Part−/full-time employment 90(16.7) 73 (22.5) 15 (10.8) 2 (2.6) < 0.001*
Homemaker 245(45.4) 141 (43.5) 62 (44.6) 42 (54.5)

Unemployed/retired 205(38) 110 (34) 62 (44.7) 33 (42.9)

* Trend chi-square test

** Spearman’s coefficient correlation test
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and economic status have not significant effect on the occur-
rence of the frailty (P > 0.05) (Table 2).

Hosmer-Lemeshow goodness of fit test showed that good-
ness of fit of model is established (χ2(8) = 10.001, P = 0.265).
Discrimination performance measures such as sensitivity,
specificity, positive and negative predictive value, Youden’s
Index, Accuracy, area under the curve (AUC) for determining
the discrimination power of the logistic regression model are
shown in Table 3 and according to AUC value, the model has
good discrimination power. Also, Fig. 2 indicates the ROC
curve for multiple ridge logistic regression models.

Discussion

The present study results indicated that the prevalence rates of
frailty and pre-frailty in the Iranian population were equal to
14.3% and 25.7%, respectively. Frailty is the main topic of the

health care systems of older adults in an aging population, and
this outcome has a negative effect on the quality of life of
these people [23]. Frailty is related to increased risk of some
adverse events such as disability, falls, dependency, hospital-
ization, institutionalization, and death [24–26]. Diagnosis of
frailty is essential because it is a prevalent cause of death in
community-dwelling [27].

Evidence from the latest systematic reviews and meta-
analyses suggested a wide range of interventions, from phys-
ical activity, nutrition, geriatric assessment, or a combination
of these delivered in community settings, and reported studies
that integrated a physical activity element were reliably the
most effective at improving frailty status or functional ability
[28].

As a result of the exploration of effective factors on the
occurrence of frailty is an important topic. Several studies
have been conducted about frailty, but little is known about
this problem in Iran. Therefore, the present study’s main aim

Fig. 1 Flow diagram for patient selection
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was to estimate the prevalence of the level of frailty and ex-
amine the association between frailty status and demographic
factors in the Iranian older population.

Different tools are defined to measure frailty status, and the
present study used Rockwood’s frailty index for classifying
frailty. According to this definition, the current study results
indicated that the prevalence of frailty and pre-frailty were
found equal to 14.3% and 25.7% in the Iranian population,
respectively. Also, the prevalence of frailty levels has different

values in different people due to various tools to measure
frailty, differences between the study populations (inclusion

Table 2 Ridge binary logistic regression model to assess the effects of socio-demographic characteristics on the occurrence of frailty (OR: Odds Ratio,
CI: Confidence Interval)

Variable Categories Unadjusted Adjusted

β OR
(95% CI)

P value** β OR
(95% CI)

P value***

Age 75–84 1.205 3.338 (2.23–5.03) < 0.001 0.486 1.625 (1.08–2.83) < 0.001

>85 2.343 10.415 (5.84–19.46) < 0.001 1.0004 2.719 (2.60–4.11) < 0.001

60–74*

Gender Female 0.353 1.424 (1.01–2.02) 0.048 0.184 1.202 (0.98–2.21) 0.051
*Male

Marital Status Married - 0.889 0.411 (0.21–0.81) 0.011 - 0.162 0.851 (0.42–0.97) 0.042

Widow - 0.564 0.569 (0.28–1.16) 0.122 - 0.011 0.989 (0.43–1.21) 0.896

Single*

Education Level Middle school or high school - 0.112 0.894 (0.58–1.39) 0.613 - 0.009 0.991 (0.56–1.49) 0.923

College or above - 0.442 0.643 (0.37–1.10) 0.111 - 0.088 0.916 (0.54–1.86) 0.419

Elementary or below*

Living arrangement Living with others - 0.675 0.509 (0.25–1) 0.052 - 0.248 0.781 (0.37–1.81) 0.187
*Alone

Economic status Average - 0.155 0.856 (0.55–1.35) 0.499 - 0.039 0.961 (0.53–1.47) 0.664

Good - 0.132 0.876 (0.56–1.37) 0.559 - 0.031 0.969 (0.56–1.55) 0.729

Weak*

Job status Homemaker 1.153 3.167 (1.79–5.84) < 0.001 0.164 1.178 (0.92–3.16) 0.052

Unemployed/retired 1.311 3.709 (2.09–6.89) < 0.001 0.265 1.303 (1.49–3.39) 0.002

Part−/full-time employment*

*: Reference category; **: Unadjusted effects are obtained from binary logistic regression model; ***: Adjusted effects are obtained frommultiple ridge
binary logistic regression model

Table 3 Discrimination performance measures with a 95% confidence
interval for multiple binary logistic regression model

Discrimination performance measures Value 95% CI

Area Under Curve (AUC) 0.738 0.693 −0.782
Sensitivity 0.560 0.491 −0.628
Specificity 0.827 0.782 −0.867
Positive Predictive Value (PPV) 0.684 0.609 −0.751
Negative Predictive Value (NPV) 0.738 0.689−0.783
Youden’s Index 0.387 0.273 − 0.494

Accuracy 0.720 0.680 − 0.758
Fig. 2 ROC curve for multiple ridge logistic regression model
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and exclusion criteria), different study designs, sample sizes,
and geographic regions. A systematic review and meta-
analysis studies about the prevalence of frailty showed that
frailty prevalence was from 8.6% to 50.9% [29] or 3.9% to
51.4%, and pre-frailty prevalence was from 13.4% to 71.6%
[30].

It is not easy to compare the present study findings with
other studies because each study reported different values for
frailty prevalence using various tools to measure frailty. For
example, Cedillo et al. estimated the frailty phenotype preva-
lence equal to 15.7% among 1933 older adults Mexican adults
aged 60 years or older. Like the present study, their study
indicated that female adults, older age, less educated, living
alone, less income level, and live with others increase the
incidence of frailty [31]. Also, using the Comprehensive
Geriatric Assessment Frailty Index, Tang et al. indicated that
the prevalence of frailty was equal to 9.9% among China’s
5844 dwelling peoples [32].

Simultaneous adjustment using multiple binary logistic re-
gression models in the present study indicated that the only
age predictor variable has a statistically significant effect on
the occurrence of frailty, and indeed, the frequency of frail
older adults significantly increases with age. This result was
supported by other studies [31–33]. For example, in a cross-
sectional survey, Kolankiewicz et al. showed that adjusting
only the age variable has a statistically significant effect on
frailty occurrence. They also showed that frailty prevalence
using Fried’s criteria was equal to 17.7% among 555 Brazilian
older adults aged ≥60 years [33]. Also, a longitudinal study on
German adults showed this finding [34]. Association between
age and frailty status supports the biological characteristics of
frailty. Unlike other studies, Grden et al. showed that age is
not significantly associated with frailty status among 243
Brazilian older adults. The prevalence of frailty in their study
was reported equal to 14.8% [35].

Furthermore, Bergman et al. showed that the association
between frailty status and sociodemographic variables (sex,
education level, income level, and marital status) significant
difference after adjusting the age variable [36]. Their study’s
frailty prevalence was equal to 7.4% among 740 older adults
aged 75 years and over. The present study also indicated that
individuals with older age, women living alone, lower-in-
come, and lower education levels increase the frailty. These
findings were reported in other longitudinal studies and cross-
sectional studies [37–39]. Though most of the studies which
showed that individuals with older age, women, living alone,
lower-income and lower education levels may increase risk of
the frailty were cross-sectional, also cohort studies [40], as
well as systematic reviews and meta-analyses [15, 41] con-
firmed it.

The association between education level and frailty status
showed that education level was associated with frailty status,
and these results and the frequency of frail older adults will

increase with a lower level of education [42–44]. However,
other studies did not show this relation [45]. As state in many
previous studies, we found no significant association between
education level and frailty. The association between education
level is somewhat controversial, of which some studies
showed is not associated with a higher number of frailty indi-
cators [46], while some claimed that the education variables
appeared as significant for the group of frail elderlies, frailty
was related to the sociodemographic variables education, fi-
nally patients in the frail group had significantly lowest edu-
cation level [34, 47]. The low education level reflects the
deprivation of opportunities and inequality in people’s health
conditions, especially in elder ages. Unsuitable socioeconom-
ic situations such as a low level of education is a feature that is
present in most debilitated people, who are more susceptible
to health problems such as frailty [48].

Similarly, different studies reported that women are more
vulnerable than men [49]. Unlike the present study, some
studies did not show a significant effect of sex on the occur-
rence of frailty before or after adjusting other predictor vari-
ables [46], whereas other studies showed against this result
[31]. We know that women have less muscle mass than
men, and this problem interferes with functional physical ca-
pacity and other reasons such as hormonal changes and risk of
osteoporosis and sarcopenia. So, women are becoming more
vulnerable than men.

In the same line the other studies, the association between
income level and frailty status showed that low income level
no significantly increases the occurrence of frailty [32, 33], in
contrast, other studies showed that this factor has no signifi-
cant effect on the occurrence of frailty [33]. This could be
explained that greater access to quality of healthcare confer a
lower risk of frailty, which may relatively clarify the disparity
in frailty incidence between low-middle income and high-
income countries, giving chance to prevent or delay the be-
ginning of chronic pathologies related to higher frailty risk
[50].

Our findings showed that the age of participant may signif-
icantly associated with frailty, while Muszalik et al [50], re-
ported non-significant correlation between age and frailty,
hence, another two recent studies suggested a significant cor-
relation between age and frailty [51, 52]. We know that frailty
risk increases in association with age, which could be due to
the biological than the chronological age of individuals. There
is consequent an erosion of the homeostatic reserve and vul-
nerability to disproportionate changes in health status after
relatively minor stress events. There is a continuous loss of
strength and aerobic resistance, which causes a decrease in
functional independence and makes the older adult frail. In
general, frailty is superior to age in identifying at-risk older
people [45, 53].

Similar to other studies, the findings showed that live alone
increases the occurrence of frailty, and this factor has no
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significant effect on the occurrence of frailty [33], whereas
other studies indicated that this variable decreases the occur-
rence of frailty and can explain that these individuals are more
independent [31].All studies present that single persons are
more likely to be frailer than married persons. Several studies
indicated that marital status has a significant effect on the
occurrence of frailty [31–33]; it is in contrast to earlier find-
ings [46].

Limitations

The results of the present study can be useful to identify at-risk
persons. This current survey, like other studies, has some
Limitations. First, other study designs, such as cohort study
or longitudinal study are necessary to obtain valuable infor-
mation about the relationship between demographic charac-
teristics and frailty status. Since this study was a cross-
sectional study, associations between the outcome variable
and predictor variables were assessed simultaneously. So, this
design used in the present study cannot establish causal rela-
tionships. Hence, more studies are required for identifying
frailty prevalence and its association with predictor variables
in the Iranian population. A second and important limitation
that in this study, is the multiple ridge logistic regression mod-
el was used to estimate the effects of adjusted demographic
characteristics on the frailty event. The frailty status was also
defined as a binary variable (non-frail and pre-frail/frail).
Because the number of frail individuals in this study was
low, 77 (14.3%), to estimate the adjusted effects of demo-
graphic characteristics on the occurrence of frailty, pre-frail
individuals 139 (25.7%) and frail individuals in one class were
defined. Otherwise, by defining the outcome variable as a
categorical variable in the fit of the logistic model, the conver-
gence of regression parameters was not possible. Third and
important limitation was assessing conditions that could con-
tribute to findings such as sarcopenia and cancer and their
associated factors for instances energy and protein intake
and physical activity. Considering that none of the included
patients had sarcopenia, and only a very small fraction of
patients (n = 5) had malignancy, therefore, our findings are
likely generalizable to other settings.

Implications for clinical practice

In Iran, frailty has been less studied; so, timely identification
of vulnerable seniors in order to determine the different needs
of these individuals by specialists, physicians, and treatment
staff is absolutely essential [53]. Also, it may hide the light on
their need for a standard tool for designing and planning the
appropriate interventions to prevent frailty in the older adults
[28]. Given the considerable prevalence of frailty and its as-
sociation with falls and fears of falling, it is important to

identify frailty among the older adult population. Moreover,
since frailty is reversible, early screening at the primary care
center is recommended; moreover, planning for preventive
interventions such as nutritional enrichment, regular and
codified exercise program and physical activity, cogni-
tive therapy, or a combination of the above-mentioned
intervent ions is recommended [45] . Therefore,
conducting prospective, national studies with larger
sample size and long-term follow-up to evaluate the
effectiveness of interventions in reducing falls or im-
proving daily activities among the older adults popula-
tion reported in Western populations, to extend in the
Iranian population are recommended.

Conclusion

According to the findings, the prevalence of frailty in the older
adults was close to 15%, which could be a warning sign to
propose frailty as an important risk factor for older adults.
Because the prevalence of frailty in older women is higher
than in men, and this has been proven in most studies, the
need to pay special attention to this group is of particular
importance physiologically, socially and psychologically.
Among other factors that had a significant relationship with
the prevalence of frailty, low income, which should be con-
sidered measures in this regard, may lead to special consider-
ation for strengthening the financial situation of older adults,
as well as attracting the support of legislators and
policymakers. Therefore, considering the undesirable conse-
quences of frailty seems necessary to design interventions to
prevent it. The results of this study can be useful for healthcare
professionals to deliver intervention strategies and to delay the
frailty status. Thus, these results may help to more accurately
diagnose older adults who are at risk for frailty. The findings
indicated that female gender, older age, single marital status,
low income level, job status, and living alone may increase the
incidence of frailty.
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