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Abstract: Frailty is an aging-associated state that increases patients’ vulnerability to disease, and
can lead to various adverse outcomes. It is classified as either physical frailty alone or physical
frailty in combination with cognitive impairment (cognitive frailty). There are currently limited
data available regarding the prevalence and adverse outcomes of frailty in Thailand. This was a
cross-sectional study aimed at determining the prevalence of physical and cognitive frailty and
their effects on hospitalization and quality of life. Participants were older patients who attended
an internal medicine outpatient clinic. Frailty was diagnosed using the Thai Frailty Index. The
Thai version of the MoCA was used to evaluate cognitive status. Univariate and multivariate
analyses were performed to compare adverse outcomes in terms of poor quality of life and history of
admission to hospital between patients with frailty and non-frail patients, and among patients with
physical frailty, cognitive frailty, cognitive impairment, and robust (non-frail and non-cognitively
impaired) patients. We enrolled 198 participants. The prevalence of physical and cognitive frailty
was 28.78% and 20.70%, respectively. When compared with non-frail patients, frailty was associated
with hospitalization (adjusted OR 3.01, p = 0.002) but was not significantly related to quality of life
(adjusted OR = 1.98, p = 0.09). However, physical and cognitive frailty were associated with fair
quality of life when compared with normal patients (adjusted OR = 4.34, p = 0.04 and adjusted
OR = 4.28, p = 0.03, respectively). The prevalence of frailty—particularly cognitive frailty—was high.
Frailty was associated with adverse outcomes in terms of hospitalization and quality of life.

Keywords: frail; frail olders; functionally impaired; older adult

1. Introduction

Frailty is a geriatric syndrome that that can lead to vulnerability and suffering in
older adults. Patients with frailty are more likely to have a lower physiologic reserve
than normal older adults [1], possibly leading to poor outcomes after conditions such as
infection and trauma.

Previous studies have found frailty to be associated with various diseases such as
cardiovascular disease, diabetes mellitus, COPD, asthma, stroke, foot pain, cognitive im-
pairment, and depression [2–5]. These comorbidities are usually found in older people, so
frailty status should be evaluated in these patients. Moreover, frailty could increase the risk
of several adverse outcomes such as hospitalization, prolonged hospital stay, readmission
after discharge, falling, dependency, decreased quality of life, and mortality [6–10].

Despite lacking a gold standard for diagnosing frailty, several criteria or assessment
methods have been developed to define and identify the condition such as the pheno-
typic definition of frailty, the frailty index, the FRAIL scale, and the Edmonton frailty
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scale [11–14]. In previous studies, the prevalence of frailty in older adults has varied
from 4 to 59.1%, depending on the frailty assessment method used and the geographic
region [15–17]. In addition, some factors such as nutritional status (both low body weight
and obesity), low medication adherence, and gender might influence frailty status [17,18].
A systematic review of a community-based cohort found that the prevalence of frailty
was higher in women than in men [17]. However, the results of a prior study in a Span-
ish population showed that gender did not affect frailty status in older patients with
foot pain [19].

The prevalence of frailty was explored in many countries. For example, a study from
Australia found the prevalence of frailty was 15.2% based on the FRAIL scale [20]. A
study from Taiwan determined frailty by using the Fried Frailty Index and found that the
prevalence of frailty in community-dwelling Taiwanese was 4.9% [21]. Another previous
study in Thailand (an aging society) found the prevalence of frailty in a community setting
to be 22.1%, based on the Thai Frailty Index (TFI) [15]. Therefore, different cultures and
socioeconomic status might have an effect on the prevalence of frailty.

Additionally, many studies have found frailty to be closely related to cognitive im-
pairment. The term “cognitive frailty” has been proposed as a new geriatric syndrome
that describes a combination of physical frailty and mild cognitive impairment (MCI; a
condition between normal aging and dementia characterized by cognitive impairment
that is not severe enough to impact activities of daily living) [22,23]. Older patients with
cognitive frailty have a higher risk of mortality and adverse outcomes compared with their
healthy counterparts or patients with physical frailty alone. The reason is that MCI alone
could impact patients’ quality of life because a patient with impaired cognition might feel
insecure about living independently [24], so MCI in combination with frailty (cognitive
frailty) might have higher risk of adverse outcomes than physical frailty alone.

The prevalence of cognitive frailty is still unclear. The results of a systematic review
and meta-analysis showed that the estimated prevalence of cognitive frailty might be
6% or 16% [25]. Although previous studies have found the prevalence of cognitive frailty
in the Thai community to be about 3–5% [26–28], the prevalence might be lower than
estimated. This hypothesis could be explained by how participants in prior studies were
evaluated regarding their cognitive status by using the Mini Mental Status Examination
(MMSE), but this tool was not appropriate for distinguishing MCI patients from normal
older adults [29,30]. Data on the differences and a comparison of the adverse outcomes
between robust people and those with cognitive and physical frailty are limited.

As mentioned above, frailty is associated with many diseases, so older patients in an
ambulatory medicine department who usually have many comorbidities may have a high
prevalence of frailty. However, its prevalence and adverse outcomes in ambulatory settings
in Thailand have not been examined.

Therefore, the primary objective of this study was to determine the prevalence of
frailty in older patients in an internal medicine outpatient clinic. The secondary objective
was to determine the prevalence of cognitive frailty and to compare related hospitalization
and quality-of-life outcomes in the studied population.

2. Materials and Methods
2.1. Participants and Setting

This study was part of a research project entitled “Prevalence of Frailty and Associated
Adverse Events in Older Patients of an Outpatient Medicine Clinic: A Cross-sectional
Study”. Data were collected between 1 October 2019 and 31 January 2022 at the internal
medicine outpatient clinic of Khon Kaen University Srinagarind Hospital (Thailand). Par-
ticipants who met the following criteria were enrolled: (1) age ≥ 60 years and (2) having
attended Srinagarind Hospital’s Internal Medicine outpatient clinic. The study excluded
older patients who fit any of the following criteria: (1) inability to speak the Thai lan-
guage, (2) dementia or acute psychosis, (3) aphasia with an inability to communicate with
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others, (4) inability to stand upright or acute arthritis, (5) acute infection, or (6) severe
visual impairment.

2.2. Operational Definitions

Frailty: The Thai Frailty Index (TFI), which has been validated in the Thai population,
was used to identify frailty in older adults. This tool consists of 30 variables to determine
current health status, medical comorbidities, and emotional and physical function. The
total possible score is 1, calculated as the number of items that apply to the patient (defined
as deficits) divided by 30 [15]. Older adults with a TFI greater than 0.25 are considered
to have frailty.

Cognitive frailty was defined as the coexistence of physical frailty and mild cogni-
tive impairment (MCI) [31]. Patients with MCI usually present with the following signs:
(1) concern regarding a change in cognition on the part of the patient, someone who knows
the patient well, or a skilled clinician observing the patient; (2) evidence of lower perfor-
mance than what would be expected for the patient’s age and educational background in
one or more cognitive domains; (3) preservation of independence in functional abilities;
and (4) no evidence of dementia.

For this study, the Thai version of Montreal Cognitive Assessment test (MoCA-T)
was used to evaluate the participants’ cognitive status. A previous study conducted at
the Internal Medicine outpatient clinic of Srinagarind Hospital revealed that a MoCA-T
score < 20 was an appropriate cut-off point to indicate MCI in older patients in this setting,
with a sensitivity of 0.76 and specificity of 0.71 [32].

Physical frailty was defined as meeting the criteria of frailty (TFI > 0.25) with a
MoCA-T score ≥ 20.

Robust patient refers to participants who were non-frail (TFI≤ 0.25) and non-cognitively
impaired (MoCA-T ≥ 20).

Quality of life was determined based on the Thai version of the World Health Or-
ganization Quality of Life Brief—Old (WHOQOL-Old), a self-report questionnaire with
a satisfactory level of internal consistency (Cronbach’s alpha coefficient = 0.8) [33]. The
questionnaire contains 24 items divided into six domains: (1) perceptive ability, (2) auton-
omy, (3) social activity, (4) intimacy, (5) activities of daily living, and (6) fear of death. The
score ranges from 24–120. A score of 24–55 indicates poor quality of life, 56–88 indicates
fair quality of life, and 89–120 indicates good quality of life.

Depression: Participants’ depressive status was evaluated using the Thai version
of the Patient Health Questionnaire-9 [PHQ-9]. This depression screening tool consists
of nine items with a total score of 27. A cut-off score of ≥9 has a sensitivity of 0.84 and
specificity of 0.77 [34].

Adverse events: Adverse events in this study included poor and fair quality of life
and a history of admission within the past year.

2.3. Data Collection

This study was approved by the Khon Kaen University Faculty of Medicine Ethics
Committee for Human Research in accordance with the Declaration of Helsinki. All
participants provided written informed consent prior to data collection. This study is
reported following the STROBE guidelines [35].

Demographic data, including age, sex, education level, marital status, number of fam-
ily members, household income, underlying diseases, number of medications used, sedative
drug use, depression, number of hospitalizations within one year, and tobacco consump-
tion, were collected from patient medical records and the questionnaires. Subsequently, a
trained clinical researcher administered the TFI, WHOQOL-Old, PHQ-9, and MoCA-T.

2.4. Statistical Analysis

Regarding the demographic data, categorical variables were presented as numbers
and percentages, whereas continuous variables were presented as means and standard
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deviations. If the data were not normally distributed, the median and interquartile range
were used instead. The prevalence of frailty and cognitive frailty were presented as
percentages. Quality of life and history of admission within one year were compared
between frail and non-frail patients, and between frail and normal patients. Univariate
analysis was used to assess the proportional differences in the categorical variables between
the two groups of participants. The results were presented as crude odds ratios (ORs) with
a 95% confidence interval (CI). A p-value < 0.05 was considered to indicate a statistically
significant difference. For multivariate analysis, the results were adjusted for depression,
marital status, income, age, and education level. The adjusted odds ratio (AOR) and 95% CI
were used to determine the effect size. Missing data were analyzed as missing. Data
analysis was performed using R version 4.1.2.

2.5. Sample Size Calculation

The formula for estimating an infinite population proportion was used to estimate the
sample size. Based on a previous study in Japan, the prevalence of frailty in an ambulatory
setting was estimated to be 24% [36]. With an estimated error of about 6%, the required
sample size for this study was 198.

3. Results
3.1. Participant Characteristics and Prevalence of Frailty

One hundred ninety-eight patients were enrolled in this study, 124 (62.63%) of whom
were female. The prevalence of frailty was 28.78% (57/198). Of the 57 frail participants,
41 were determined to suffer from cognitive frailty, making the overall prevalence of
physical and cognitive frailty 8.08% (16/198) and 20.7% (41/198), respectively.

Demographic and clinical data are presented in Table 1. Frail participants were more
likely to be older and have comorbidities than those in the non-frail group. With regard to
socioeconomic status, most of the patients with frailty had fewer than 6 years of education
(77.19%) and had a household income less than THB20,000/month (89.47%).

Table 1. Demographic data of the studied population.

Baseline Characteristics Frail
n = 57

Non-Frail
n = 141 p Value

Sex, n (%)

Female, n (%) 36 (63.15) 88 (62.41) 1

Male, n (%) 21 (36.84) 53 (37.59)

Age (years), med (IQR) 71 (67, 74) 67 (63, 70) 0.06

BMI < 18.5 (kg/m2), n (%) 4 (7.02) 9 (6.38) 1

Years of education, n (%)

<6 44 (77.19) 69 (48.94) <0.01

≥6 13 (22.81) 72 (51.06)

Marital status, n (%)

Married 36 (63.16) 93 (65.96) 0.83

Other * 21 (36.84) 48 (34.04)

Family members, n (%)

None 4 (7.02) 9 (6.38) 1

>1 member 53 (92.98) 132 (93.62)

Household income/month, n (%)

≤20,000 baht 51 (89.47) 100 (70.92) <0.001

>20,000 baht 6 (10.53) 61 (29.08)
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Table 1. Cont.

Baseline Characteristics Frail
n = 57

Non-Frail
n = 141 p Value

Underlying disease, n (%)

Hypertension 48 (84.21) 80 (56.74) <0.001

Diabetes mellitus 27 (47.37) 46 (32.62) 0.07

Stroke 10 (17.54) 6 (4.26) 0.003

COPD/asthma 5 (8.77) 7 (4.96) 0.33

CKD 20 (35.09) 14 (9.93) <0.001

Depression, n (%) 8 (14.04) 4 (2.84) 0.06

Falls within 6 months, n (%) 12 (21.05) 16 (11.34) 0.12

Polypharmacy, n (%) 33 (57.89) 60 (42.55) 0.07

Current alcohol consumption, n (%) 5 (8.74) 21 (14.89) 0.35

Current/previous smoking, n (%) 17 (29.83) 27.66) 0.89

History of admission within past year, n (%) 30 (52.63) 39 (27.65) 0.002

Quality of life, n (%)

Good 38 (66.67) 119 (84.39) 0.01

Fair 19 (33.33) 22 (15.6)

Poor 0 0
Note: n: total number of participants, med: median, IQR: interquartile range, BMI: body mass index (obese,
25 kg/m2; overweight, 23–24.9 kg/m2; normal 18.5–22.9 kg/m2; underweight < 18.5 kg/m2), HT: hyperten-
sion, DM: diabetes mellitus, CVA: cerebrovascular accident, COPD: chronic obstructive pulmonary disease,
CKD: chronic kidney disease. Depression was defined as a Patient Health Questionnaire (PHQ)-9 score ≥ 9.
* Other marital statuses included single, divorced, and widowed.

3.2. Adverse Events Related to Physical and Cognitive Frailty
3.2.1. Comparison between Frail and Non-Frail Participants

Table 2 compares related adverse events between frail and non-frail older adults.
No participants in this study had poor quality of life, but a higher percentage of pa-
tients with frailty had fair quality of life compared with those in the non-frail group
(OR 2.70 (1.32–5.54), p = 0.01). However, these results were not statistically significant after
adjustment for depressive status, marital status, income, age, education level, and history
of admission. The frail group had a significantly higher rate of hospitalization within the
past year, with an AOR of 3.01 (1.51–6.12, p = 0.002).

Table 2. Comparison of related adverse events between frail and non-frail older adults.

Related
Adverse Events

Frail n,
(%)

Non-Frail
n, (%)

Crude OR
(95%CI) p Value AOR *

(95% CI) p Value

Fair quality
of life 19 (33.33) 22 (15.60) 2.70

(1.32–5.54) 0.01 1.98
(0.88–4.43) 0.09

Admission
within 1 year 30 (52.63) 39 (27.65) 2.91

(1.54–5.53) 0.001 3.01
(1.51–6.12) 0.002

Note: n: total number of participants, AOR: adjusted odds ratio, 95% CI: 95% confidence interval. * Adjusted for
depression, marital status, income, age, and education level.

3.2.2. Comparison of History of Admission among Participants, Depending on Frail and
Cognitive Status

A comparison of related adverse events among robust, physical frail, and cognitive
frail participants is presented in Table 3. The patients with frailty (both physical and
cognitive frailty) had poorer quality of life than those in the robust group, with AOR
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4.34 [1.02–17.7], p = 0.04 and AOR 4.28 [1.18–16.59], p = 0.03, respectively. Conversely, a
history of admission within the past year did not differ significantly between groups.

Table 3. Comparison of adverse outcomes among participants, depending on frailty and cognitive status.

History of Admission within
Past Year Fair Quality of Life

n (%) COR
(95%CI)

p
Value

AOR *
(95%CI)

p
Value n (%) COR

(95%CI)
p

Value
AOR *

(95%CI)
p

Value

Robust 24
(29.6) Ref - - - 7

(8.64) Ref - - -

Physical
frailty

9
(56.3)

3.05
(1.02–9.5) 0.04 2.75

(0.9–8.9) 0.08 5
(31.3)

4.81
(1.2–17.9) 0.019 4.34

(1.02–17.7) 0.04

Cognitive
frailty

21
(51.2)

2.49
(1.2–5.5) 0.02 2.28

(2.8–6.6) 0.12 14
(34.2)

5.48
(2.1–15.9) 0.001 4.28

(1.17–16.9) 0.03

Note: n: total number of participants, COR: crude odds ratio, AOR: adjusted odds ratio, 95% CI: 95% confidence
interval. * Adjusted for depression, marital status, income, age, and education level.

4. Discussion

Frailty is a disorder frequently found in older adults. It not only reduces their ability
to cope with stress but also increases the risk of unwanted complications such as mental
and physical illness. The prevalence of frailty varies by geographic region, socioeconomic
background, and the assessment tools used. This study found that older patients who came
to the outpatient department at Srinagarind Hospital had a frailty prevalence of 28.78%,
with physical frailty accounting for 8.08% and cognitive frailty accounting for 20.70%.
The prevalence of frailty in this study was higher than the 22.1% found in a previous
study conducted at Siriraj Hospital of Mahidol University in Bangkok, Thailand, which
used the Thai frailty index to study patients aged >60 years in a community setting [15].
In the present study, most of the patients had multiple risk factors for frailty such as
chronic disease, polypharmacy, and frequent hospital stays. Furthermore, other factors,
such as socioeconomic status, education, culture, and degree of social support, can also
affect frailty status.

Cognitive frailty is defined as the coexistence of frailty and mild cognitive impairment.
This study found cognitive frailty in 20.70% of participants. This is much higher than the
3–5% prevalence found in another study conducted at Siriraj Hospital in Bangkok [28].
There are several possible reasons for this difference. One is that the prior study used the
modified MINI-COG-PS to detect cognitive impairment, while we used the Thai version of
the MoCA, which may have a higher sensitivity for detecting cognitive impairment in older
patients. Prior studies conducted in Srinagarind Hospital found that a MoCA score < 20 can
diagnose MCI in an outpatient population with 76.2% sensitivity and 71.3% specificity,
while the Mini-COG provided only 69% sensitivity and 73% specificity [32,37]. Another
possible reason for this discrepancy may be the differences in the studied populations. For
example, most of the patients in our study had fewer than 6 years’ education, a household
income less than THB20,000/month, and multiple underlying diseases. These factors
indicate that socioeconomic differences may play a role in the prevalence of cognitive frailty.
Moreover, our study showed that the prevalence of cognitive frailty in patients with frailty
was 71.92%. This result could encourage physicians to conduct cognitive evaluations in
patients with frailty.

We found that a greater percentage of patients with frailty had a fair quality of life
compared with non-frail patients (33.33% vs. 15.60%). This is consistent with a previous
study conducted in a group of patients with frailty in a geriatric medicine outpatient clinic
in Italy, which used the OPQOL questionnaire to assess quality of life and found that frailty
was associated with poor quality of life [38]. This may be because frailty tends to negatively
impact all four quality-of-life domains (physical, psychological, social relationships, and
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environment). However, the association between frailty and quality of life in the current
study was not statistically significant after adjustment for other variables (p = 0.09). This
may be because some of the non-frail participants in this study had cognitive impairment,
which could result in poorer quality of life [39]. However, the difference in quality of
life was significant when compared between robust patients (non-frail and non-MCI) and
patients with frailty (physical frailty: p = 0.04; cognitive frailty: p = 0.03).

Compared with robust participants, our results showed that patients with cognitive
frailty had a lower risk of fair quality of life than patients with physical frailty alone (AOR
4.28 and 4.34, consequently). These results slightly differed from our expectation because
patients with both conditions (impaired cognition and physical frailty) should have poorer
quality of life than patients with physical frailty alone. Our results might be explained by a
previous study which explored the association between MCI and quality of life. The author
emphasized that MCI decreased patients’ quality of life in terms of autonomy, which meant
that MCI patients felt nervous about their cognitive and functional worsening in the future
would affect their ability to make decisions, but MCI did not impact to other facets of
quality of life such as sensory abilities, intimacy, and social participation [24]. In the current
study, the results might be different if we specifically explored the facets of quality of life.

In addition, we found that frailty increased the risk of hospitalization, which is con-
sistent with the findings of several previous studies [40–42]. For example, a meta-analysis
in chronic heart failure patients showed that frailty was a predictor of all-cause mortality
and hospitalization [40]. Another study from Brazil found an association between frailty
and hospital or nursing home admission [41]. Older patients with frailty are more likely
to be hospitalized due to decreases in their physiologic reserves and deterioration in their
overall body function. Consequently, their clinical status is likely to worsen when they are
faced with stress [43].

This study had several limitations. One is that it was conducted at an outpatient
clinic, so the results might not be generalizable to other settings. Another is that this
study did not explore the facet of quality of life deeply. In addition, some factors, such as
reasons for hospitalization, were not evaluated. Further studies should thus be conducted
to confirm these results.

5. Conclusions

This study showed a high prevalence of frailty—especially cognitive frailty—among
older patients in an outpatient clinic. Frailty (both physical and cognitive frailty) is asso-
ciated with adverse events, so frailty screening might help predict outcomes in terms of
hospitalization and quality of life.

Author Contributions: P.L. and M.M. contributed to study design, data acquisition, analysis, and
interpretation, drafting of the manuscript, and revision of the manuscript for intellectual content.
A.S.-n. contributed to the study design and drafting and revision of the manuscript for intellectual
content. C.K. contributed to acquisition of data and drafting and revision of the manuscript for
intellectual content. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the Khon Kaen University
Faculty of Medicine Ethics Committee for Human Research in accordance with the Declaration
of Helsinki. Approval from the Khon Kaen University Institutional Review Board was obtained
(reference number HE631065). All participants provided written informed consent prior to data
collection. This study was reported in accordance with STROBE guidelines.

Informed Consent Statement: All participants provided written informed consent prior to
data collection.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.



Geriatrics 2022, 7, 89 8 of 9

Acknowledgments: We would like to acknowledge Dylan Southard for editing this manuscript via
the KKU Publication Clinic (Thailand).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Xue, Q.L. The frailty syndrome: Definition and natural history. Clin. Geriatr. Med. 2011, 27, 1–15. [CrossRef]
2. Kelly, S.G.; Wu, K.; Tassiopoulos, K.; Erlandson, K.M.; Koletar, S.L.; Palella, F.J. Frailty Is an Independent Risk Factor for Mortality,

Cardiovascular Disease, Bone Disease, and Diabetes among Aging Adults with Human Immunodeficiency Virus. Clin. Infect. Dis.
2019, 69, 1370–1376. [CrossRef]

3. Jurschik, P.; Nunin, C.; Botigue, T.; Escobar, M.A.; 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, 625–631. [CrossRef]

4. Chang, C.I.; Chan, D.C.; Kuo, K.N.; Hsiung, C.A.; Chen, C.Y. Prevalence and correlates of geriatric frailty in a northern Taiwan
community. J. Formos. Med. Assoc. 2011, 110, 247–257. [CrossRef]

5. Navarro-Flores, E.; Becerro-de-Bengoa-Vallejo, R.; Calvo-Lobo, C.; Losa-Iglesias, M.E.; Palomo-Lopez, P.; Mazoteras-Pardo, V.;
Romero-Morales, C.; Lopez-Lopez, D. Influence of foot pain on frailty symptoms in an elderly population: A case-control study.
Sao Paulo Med. J. 2021, 139, 319–324. [CrossRef]

6. Li, Y.; Pederson, J.L.; Churchill, T.A.; Wagg, A.S.; Holroyd-Leduc, J.M.; Alagiakrishnan, K.; Padwal, R.S.; Khadaroo, R.G. Impact of
frailty on outcomes after discharge in older surgical patients: A prospective cohort study. CMAJ 2018, 190, E184–E190. [CrossRef]

7. Muscedere, J.; Waters, B.; Varambally, A.; Bagshaw, S.M.; Boyd, J.G.; Maslove, D.; Sibley, S.; Rockwood, K. The impact of frailty on
intensive care unit outcomes: A systematic review and meta-analysis. Intensiv. Care Med. 2017, 43, 1105–1122. [CrossRef]

8. So, R.K.L.; Bannard-Smith, J.; Subbe, C.P.; Jones, D.A.; van Rosmalen, J.; Lighthall, G.K.; The METHOD Study Investigators.
The association of clinical frailty with outcomes of patients reviewed by rapid response teams: An international prospective
observational cohort study. Crit. Care 2018, 22, 227. [CrossRef]

9. Cheng, M.H.; Chang, S.F. Frailty as a Risk Factor for Falls among Community Dwelling People: Evidence from a Meta-Analysis.
J. Nurs. Sch. 2017, 49, 529–536. [CrossRef]

10. Navarro Flores, E.; Pérez-Ros, P.; Martinez-Arnau, F.; Julián-Rochina, I.; Cauli, O. Neuro-Psychiatric Alterations in Patients with
Diabetic Foot Syndrome. CNS Neurol. Disord.-Drug Targets 2019, 18, 598–608. [CrossRef]

11. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.; Burke, G.; et al.
Frailty in older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001, 56, M146–M156. [CrossRef] [PubMed]

12. Rockwood, K.; Mitnitski, A. Frailty defined by deficit accumulation and geriatric medicine defined by frailty. Clin. Geriatr. Med.
2011, 27, 17–26. [CrossRef]

13. Gardiner, P.A.; Mishra, G.D.; Dobson, A.J. Validity and responsiveness of the FRAIL scale in a longitudinal cohort study of older
Australian women. J. Am. Med. Dir. Assoc. 2015, 16, 781–783. [CrossRef]

14. Rolfson, D.B.; Majumdar, S.R.; Tsuyuki, R.T.; Tahir, A.; Rockwood, K. Validity and reliability of the Edmonton Frail Scale.
Age Ageing 2006, 35, 526–529. [CrossRef]

15. Srinonprasert, V.; Chalermsri, C.; Aekplakorn, W. Frailty index to predict all-cause mortality in Thai community-dwelling older
population: A result from a National Health Examination Survey cohort. Arch. Gerontol. Geriatr. 2018, 77, 124–128. [CrossRef]
[PubMed]

16. Siriwardhana, D.D.; Hardoon, S.; Rait, G.; Weerasinghe, M.C.; Walters, K.R. Prevalence of frailty and prefrailty among
community-dwelling older adults in low-income and middle-income countries: A systematic review and meta-analysis. BMJ Open
2018, 8, e018195. [CrossRef]

17. Collard, R.M.; Boter, H.; Schoevers, R.A.; Oude Voshaar, R.C. Prevalence of frailty in community-dwelling older persons: A
systematic review. J. Am. Geriatr. Soc. 2012, 60, 1487–1492. [CrossRef] [PubMed]

18. Barbosa da Silva, A.; Queiroz de Souza, I.; da Silva, I.K.; Borges Lopes Tavares da Silva, M.; Oliveira Dos Santos, A.C. Factors
Associated with Frailty Syndrome in Older Adults. J. Nutr. Health Aging 2020, 24, 218–222. [CrossRef]

19. Navarro-Flores, E.; Romero-Morales, C.; Becerro de Bengoa-Vallejo, R.; Rodríguez-Sanz, D.; Palomo-López, P.; López-López, D.;
Losa-Iglesias, M.E.; Calvo-Lobo, C. Sex Differences in Frail Older Adults with Foot Pain in a Spanish Population: An Observational
Study. Int. J. Environ. Res. Public Health 2020, 17, 6141. [CrossRef]

20. Schuurmans, H.; Steverink, N.; Lindenberg, S.; Frieswijk, N.; Slaets, J.P. Old or frail: What tells us more? J. Gerontol. A Biol. Sci.
Med. Sci. 2004, 59, M962–M965. [CrossRef]

21. Gobbens, R.J.; van Assen, M.A.; Luijkx, K.G.; Wijnen-Sponselee, M.T.; Schols, J.M. The Tilburg Frailty Indicator: Psychometric
properties. J. Am. Med. Dir. Assoc. 2010, 11, 344–355. [CrossRef] [PubMed]

22. Sanford, A.M. Mild Cognitive Impairment. Clin. Geriatr. Med. 2017, 33, 325–337. [CrossRef]
23. Jongsiriyanyong, S.; Limpawattana, P. Mild Cognitive Impairment in Clinical Practice: A Review Article. Am. J. Alzheimers Dis.

Other Dement. 2018, 33, 500–507. [CrossRef] [PubMed]
24. Hussenoeder, F.S.; Conrad, I.; Roehr, S.; Fuchs, A.; Pentzek, M.; Bickel, H.; Moesch, E.; Weyerer, S.; Werle, J.; Wiese, B.; et al. Mild

cognitive impairment and quality of life in the oldest old: A closer look. Qual. Life Res. 2020, 29, 1675–1683. [CrossRef] [PubMed]

http://doi.org/10.1016/j.cger.2010.08.009
http://doi.org/10.1093/cid/ciy1101
http://doi.org/10.1016/j.archger.2012.07.002
http://doi.org/10.1016/S0929-6646(11)60037-5
http://doi.org/10.1590/1516-3180.2020.0492.r1.0802021
http://doi.org/10.1503/cmaj.161403
http://doi.org/10.1007/s00134-017-4867-0
http://doi.org/10.1186/s13054-018-2136-4
http://doi.org/10.1111/jnu.12322
http://doi.org/10.2174/1871527318666191002094406
http://doi.org/10.1093/gerona/56.3.M146
http://www.ncbi.nlm.nih.gov/pubmed/11253156
http://doi.org/10.1016/j.cger.2010.08.008
http://doi.org/10.1016/j.jamda.2015.05.005
http://doi.org/10.1093/ageing/afl041
http://doi.org/10.1016/j.archger.2018.05.002
http://www.ncbi.nlm.nih.gov/pubmed/29751290
http://doi.org/10.1136/bmjopen-2017-018195
http://doi.org/10.1111/j.1532-5415.2012.04054.x
http://www.ncbi.nlm.nih.gov/pubmed/22881367
http://doi.org/10.1007/s12603-020-1310-y
http://doi.org/10.3390/ijerph17176141
http://doi.org/10.1093/gerona/59.9.M962
http://doi.org/10.1016/j.jamda.2009.11.003
http://www.ncbi.nlm.nih.gov/pubmed/20511102
http://doi.org/10.1016/j.cger.2017.02.005
http://doi.org/10.1177/1533317518791401
http://www.ncbi.nlm.nih.gov/pubmed/30068225
http://doi.org/10.1007/s11136-020-02425-5
http://www.ncbi.nlm.nih.gov/pubmed/31993915


Geriatrics 2022, 7, 89 9 of 9

25. Zhang, T.; Ren, Y.; Shen, P.; Jiang, S.; Yang, Y.; Wang, Y.; Li, Z.; Yang, Y. Prevalence and Associated Risk Factors of Cognitive
Frailty: A Systematic Review and Meta-Analysis. Front. Aging Neurosci. 2021, 13, 755926. [CrossRef]

26. Ma, L.; Zhang, L.; Zhang, Y.; Li, Y.; Tang, Z.; Chan, P. Cognitive Frailty in China: Results from China Comprehensive Geriatric
Assessment Study. Front. Med. 2017, 4, 174. [CrossRef]

27. Roppolo, M.; Mulasso, A.; Rabaglietti, E. Cognitive Frailty in Italian Community-Dwelling Older Adults: Prevalence Rate and Its
Association with Disability. J. Nutr. Health Aging 2017, 21, 631–636. [CrossRef]

28. Wanaratna, K.; Muangpaisan, W.; Kuptniratsaikul, V.; Chalermsri, C.; Nuttamonwarakul, A. Prevalence and Factors Associ-
ated with Frailty and Cognitive Frailty among Community-Dwelling Elderly with Knee Osteoarthritis. J. Community Health
2019, 44, 587–595. [CrossRef]

29. Mitchell, A.J. A meta-analysis of the accuracy of the mini-mental state examination in the detection of dementia and mild
cognitive impairment. J. Psychiatr. Res. 2009, 43, 411–431. [CrossRef]

30. Arevalo-Rodriguez, I.; Smailagic, N.; Roque, I.F.M.; Ciapponi, A.; Sanchez-Perez, E.; Giannakou, A.; Pedraza, O.L.;
Bonfill Cosp, X.; Cullum, S. Mini-Mental State Examination (MMSE) for the detection of Alzheimer’s disease and other dementias
in people with mild cognitive impairment (MCI). Cochrane Database Syst. Rev. 2015, CD010783. [CrossRef]

31. Albert, M.S.; DeKosky, S.T.; Dickson, D.; Dubois, B.; Feldman, H.H.; Fox, N.C.; Gamst, A.; Holtzman, D.M.; Jagust, W.J.;
Petersen, R.C.; et al. The diagnosis of mild cognitive impairment due to Alzheimer’s disease: Recommendations from the National
Institute on Aging-Alzheimer’s Association workgroups on diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement.
2011, 7, 270–279. [CrossRef]

32. Manjavong, M.; Limpawattana, P.; Sawanyawisuth, K. Can RUDAS Be an Alternate Test for Detecting Mild Cognitive Impairment
in Older Adults, Thailand? Geriatrics 2021, 6, 117. [CrossRef] [PubMed]

33. Somrongthong, R.; Wongchalee, S.; Yodmai, K.; Kuhirunyaratn, P.; Sihapark, S.; Mureed, S. Quality of Life and Health Status
among Thai Elderly after Economic Crisis, Khon Kaen Province, Thailand. Eur. J. Sci. Res. 2013, 112, 314–324.

34. Lotrakul, M.; Sumrithe, S.; Saipanish, R. Reliability and validity of the Thai version of the PHQ-9. BMC Psychiatry 2008, 8, 46.
[CrossRef] [PubMed]

35. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gotzsche, P.C.; Vandenbroucke, J.P.; Initiative, S. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies.
J. Clin. Epidemiol. 2008, 61, 344–349. [CrossRef]

36. Tamura, Y.; Ishikawa, J.; Fujiwara, Y.; Tanaka, M.; Kanazawa, N.; Chiba, Y.; Iizuka, A.; Kaito, S.; Tanaka, J.; Sugie, M.; et al.
Prevalence of frailty, cognitive impairment, and sarcopenia in outpatients with cardiometabolic disease in a frailty clinic.
BMC Geriatr. 2018, 18, 264. [CrossRef]

37. Limpawattana, P.; Manjavong, M. The Mini-Cog, Clock Drawing Test, and Three-Item Recall Test: Rapid Cognitive Screening
Tools with Comparable Performance in Detecting Mild NCD in Older Patients. Geriatrics 2021, 6, 91. [CrossRef]

38. Bilotta, C.; Bowling, A.; Nicolini, P.; Case, A.; Pina, G.; Rossi, S.V.; Vergani, C. Older People’s Quality of Life (OPQOL) scores and
adverse health outcomes at a one-year follow-up. A prospective cohort study on older outpatients living in the community in
Italy. Health Qual. Life Outcomes 2011, 9, 72. [CrossRef]

39. Stites, S.D.; Harkins, K.; Rubright, J.D.; Karlawish, J. Relationships between Cognitive Complaints and Quality of Life in Older
Adults with Mild Cognitive Impairment, Mild Alzheimer Disease Dementia, and Normal Cognition. Alzheimer Dis. Assoc. Disord.
2018, 32, 276–283. [CrossRef]

40. Uchmanowicz, I.; Lee, C.S.; Vitale, C.; Manulik, S.; Denfeld, Q.E.; Uchmanowicz, B.; Rosińczuk, J.; Drozd, M.; Jaroch, J.;
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