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Abstract: Frailty is a state of increased risk of unfavorable outcomes when exposed to stressors,
and COPD is one of the several chronic illnesses associated with the condition. However, few studies
have been conducted regarding the prevalence of COPD and its related factors in Southeast Asia.
The objectives of this study were to determine the prevalence of frailty in COPD patients and to
identify the associated factors in these populations. A cross-sectional study of COPD patients who
attended a COPD clinic was conducted from May 2015 to December 2016. Baseline characteristics
were collected, and the diagnosis of frailty was based on the FRAIL (fatigue, resistance, ambula-
tion, illnesses, and loss of weight) scale. Descriptive statistics were used to analyze baseline data.
Factors associated with frailty were analyzed using univariate and multivariate regression analy-
ses. The results showed that the prevalence rates of frailty and pre-frailty were 6.6% (eight out of
121 cases) and 41.3% (50 out of 121 cases), respectively, among COPD patients. Fatigue was the
most common component of the FRAIL scale that was found more frequently in frail patients than
in non-frail patients (odds ratio [OR] 91.9). Factors associated with frailty according to multivariate
analyses were comorbid cancer (adjusted OR [AOR] 45.8), at least two instances of nonelective
admission over the past 12 months (AOR 112.5), high waist circumference (WC) (AOR 1.3), and
presence of sarcopenia (AOR 29.5). In conclusion, frailty affected 6.6% of stable COPD patients.
Cancer, two or more instances of nonelective hospitalization over the past 12 months, high WC,
and presence of sarcopenia were associated with frailty. Early identification and intervention in
high-risk patients is recommended to prevent or delay the adverse outcomes of frailty.
Keywords: frailty syndrome, FRAIL scale, chronic lung disease, sarcopenia

Introduction

Frailty is a part of geriatric syndrome, and has been described as a loss of ability to
adapt to stress due to diminished functional reserves.'” The condition can be considered
a pre-disability state.! In frail patients, exposure to stressors can lead to several serious
outcomes including procedural complications, institutionalization, fractures, disability,
and death. Furthermore, there are adverse consequences associated with other geriatric
syndromes such as falls, mild cognitive impairment, delirium, and incontinence.*”’ The
mechanisms of frailty are related to immune dysfunction, endocrine changes, stress, and
energy response systems.'® Prevalence of frailty in a given population can range from 5%
to 45% and increases with age.%”9-!! In addition, it is more prevalent in women, as well
as in African-American and Latino populations.'? This figure varies depending on the
tool used to define frailty (eg, the physical frailty phenotype or the FRAIL [fatigue,
resistance, ambulation, illnesses, and loss of weight] scale) and the population stud-
ied. In addition to age-related decline, chronic diseases can also accelerate the rate of
deterioration and increase the severity of frailty.”'? The number of chronic diseases
in frail older adults has been shown to be about 1.5 times higher than in those not
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suffering from the condition.'> Chronic diseases reported to
be associated with frailty are hypertension, chronic kidney
disease, osteoarthritis, depression, coronary heart disease,
diabetes mellitus, rheumatoid arthritis, stroke, peripheral
vascular disease, congestive heart failure, and COPD."!?

COPD and frailty share common risk factors including
aging, smoking, endocrine dysfunction, and deregulated
inflammation.® In addition to respiratory tract symptoms,
COPD patients might suffer from fatigue, anorexia, weight
loss, inability to engage in physical activity, muscle weakness,
and osteoporosis which are similar to conditions associated
with the frailty phenotype. Frailty and COPD, thus, appear
to share a common pathophysiology.!® In previous studies,
the prevalence of frailty in COPD patients has varied from
10.2% to 57%, depending on the screening tools used,** 10
and has been found to be related to the severity of COPD
based on the degree of airflow limitation (Global Initiative
for Chronic Obstructive Lung Disease [GOLD] 2007).%®
Frailty also predicts incompletion of pulmonary rehabilita-
tion and mortality.’ Pulmonary rehabilitation, however, has
been found to reverse frailty in patients who respond well
to the treatment.” Likewise, many factors associated with
frailty appear to be preventable or treatable through methods
such as implementing an appropriate exercise program and
adequate nutritional management. Early recognition of frailty
is important, as the introduction of interventions is likely to
prevent or delay functional decline, health care cost, hospi-
talization, disability, and mortality.">7

There are limited studies regarding frailty in COPD
patients, particularly in Southeast Asia where lifestyle and
ethnicity differ from those of other regions. Given the varia-
tion in prevalence rates of frailty among COPD patients in
prior reports, it would be advisable to use a standardized
tool that is validated and practical to evaluate frailty. In this
regard, the FRAIL scale would be acceptable, as it is fea-
sible and can be generalized to suit various clinical settings.
Therefore, the objectives of this study were to determine the
prevalence of frailty in COPD patients and to identify the
associated factors in these populations using this scale.

Methods

Subjects

This was a substudy of “Sarcopenia in COPD: prevalence
and associated factors.” It was a cross-sectional study that
included COPD patients who were 18 years old or over
who visited the COPD clinic at Khon Kaen University’s
Srinagarind Hospital (Thailand) from May 2015 to December
2016. Patients were excluded if they had other active medical

conditions (such as COPD exacerbation) within the preceding
4 weeks, were unable to complete the study due to physical
limitations (such as being bedridden), had hemiparalysis,
were unwilling to participate in this study, or had limitations
with regard to undergoing dual-energy X-ray absorptiometry
(DXA) or conditions that would affect DXA results.

Definitions

COPD

COPD was diagnosed in patients according to the criteria
laid out by the GOLD, which are characterized by persistent
airflow limitation, defined as a post-bronchodilator forced
expiratory volume in 1 second (FEV,) <70% of forced
vital capacity (FVC). Severity of COPD is classified into
three groups: mild (FEV, =80% normal), moderate (FEV,
50%-79% normal), and severe (FEV, =49% normal). Under
“patients with severe COPD” category, this study included
patients with severe COPD (FEV, 30%-49% normal) and
very severe COPD (FEV, <30% normal) based on the GOLD
staging system.'?

Frailty syndrome

Frailty syndrome was defined as a clinical syndrome meeting
three or more of the five phenotypic criteria included in the
five-item FRAIL scale: fatigue (feeling exhausted most of the
time), resistance (limitations climbing 10 flights of stairs),
ambulation (inability to walk alone for >100 m), illness (five
to 11 of these diseases: hypertension, diabetes mellitus, can-
cer, chronic lung disease, heart attack, congesting heart fail-
ure, angina, asthma, arthritis, stroke, kidney disease), and
loss of weight (unintentional weight loss of >5% over a
past year).? One point was assigned for each component (a
total of 0 indicated best and 5 indicated worst). Pre-frail was
defined as a clinical state meeting only one or two of the five
phenotypic criteria.>"!!

Sarcopenia

Criteria for sarcopenia diagnosis were based on the defini-
tion presented by the Asian Working Groups for Sarcopenia
(AWGS), which consists of low muscle mass and low
muscle strength and/or poor physical performance. Skeletal
muscle mass was estimated using DXA (General Electric
[Lunar-Prodigy] model), and appendicular skeletal muscle
mass index (ASMI) was calculated as appendicular skeletal
mass/height.? Handgrip strength was measured using a hand-
held dynamometer (GRIP-D [T.K.K.5401] model), and mea-
surement of physical performance was based on a 6-minute
walk distance (6-MWD). The following cut-off values were
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used to identify sarcopenia: ASMI of =7.0 kg/m? for men
and =5.4 kg/m? for women, handgrip strength of <26 kg for
men and <18 kg for women, or a gait speed of <0.8 m/s.!*

Procedure

After obtaining written informed consent, baseline patient
data were collected by trained clinical researchers. The demo-
graphic information consisted of age, sex, educational level,
smoking status, severity of COPD assessed using the most
recent pulmonary function test report obtained within the past
6 months, underlying diseases and regular medication use
assessed by medical record review and asking the patients,
history of falls over the past 12 months, self-reported base-
line basic and instrumental activities of daily living (ADLs)
assessed using the Barthel ADLs index and Chula index,
history of nonelective admission over the past 12 months,
weight, height, and systolic and diastolic blood pressure at
rest. Weight and height were used to calculate the body mass
index (BMI) and waist circumference (WC), and systolic
and diastolic blood pressures were presented as mean arte-
rial blood pressure. For sarcopenia diagnosis, muscle mass
using DXA, handgrip strength using grip dynamometer, and
physical performance using the 6-MWD were evaluated in
all patients during the same period. Frailty syndrome was
diagnosed using the FRAIL scale.!* '

Sample size calculation

Sample size calculation was based on the primary objective
of this study, which was to ascertain the estimated preva-
lence of frailty in COPD patients using the similar criteria.
An estimated prevalence of 5%—15% was derived from
existing studies.*®!! A formula for estimating a population
proportion with specified absolute precision was used to
calculate this. It was determined that a sample size of at least
80 participants would be sufficient to achieve the required
significance level of 0.05.

Statistical analysis

Descriptive statistics for baseline data were presented as
percentage, mean, and standard deviation. If the distribution
of these data was not normal, then median and interquartile
range were used instead. Effects of factors associated with
frailty were evaluated using univariate and multivariate
regression analyses. In univariate analysis, crude odds ratios
(ORs) and 95% confidence intervals (Cls) were used to con-
sider the strength of association of the factors examined with
frailty. Factors with a P-value of <0.20 were then entered
into a multiple logistic regression model. A P-value of <0.05

was considered to indicate statistically significant differ-
ences, and adjusted ORs (AORs) and 95% Cls were used to
determine the strength of association. All data analyses were
carried out using STATA version 10.0 (StataCorp, College
Station, TX, USA).

Ethical approval was provided by the Khon Kaen
University Faculty of Medicine Ethics Committee as insti-
tuted by the Declaration of Helsinki (Number HE581060).

Results

Prevalence of frailty and pre-frailty in

COPD patients
During the study period, there were 121 COPD patients who

were eligible for enrollment. The prevalence of frailty among
these patients was 6.6% (eight out of 121 cases) according to
the FRAIL scale, and 41.3% of patients were found to be in
a pre-frail state (50 out of 121 cases). The baseline charac-
teristics of the studied population are shown in Table 1.

Distribution of frailty components in
COPD patients

Frail patients exhibited all components of the FRAIL scale
at a greater rate than non-frail patients (P<<0.05) with an OR
0f 91.9 (95% CI 10.0, 841.9) for fatigue, 39.5 (95% CI 4.6,
342.0) for resistance, 39.4 (95% CI 6.8, 227.6) for ambula-
tion, 67.2 (95% CI 5.9, 766.4) for illness, and 9.6 (95% CI
1.8, 50.1) for loss of weight as shown in Figure 1.

Factors associated with frailty in COPD
Following the univariate analysis (Table 1), age, sex, FEV /
FVC, cancer, use of systemic steroids, nonelective admission
over the past 1 year, WC, and sarcopenia were entered into
the multiple regression models, as they have been shown to
be significant factors (P<<0.2) in prior studies. After multi-
collinearity was checked, cancer, at least two instances of
nonelective admission in the past 12 months, high WC, and
presence of sarcopenia were found to have a statistically
significant association with frailty in this study (Table 2).

Discussion

In this study, 6.6% of COPD patients were identified as
suffering from frailty. This is slightly lower than the rate of
10%—-18% found in previous studies.®!*!? This difference
may be attributed to the study setting and assessment tool
used, since the criteria to diagnose frailty in COPD patients
in the prior reports were based on the physical frailty
phenotype.® %12 However, earlier studies showed that the
FRAIL scale could predict physical limitation and mortality
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Table | Baseline characteristics of the studied population and comparison of frail and non-frail subjects using univariate analyses

Variables (n=121) Frail (n=8, 6.6%) Non-frail Unadjusted OR 95% CI P-value
(n=113, 93.4%)
Age (years), mean (sd) 73.5 (8.9) 69.8 (9) 1.1 0.9, 1.1) 0.3
Male, n (%) 8 (100) 104 (92) | - -
Educational level (years), n (%)
=6 5 (62.5) 54 (47.8) | - -
7-12 I (12.5) 27 (23.9) 0.4 (0.4, 3.6) 0.4
>12 2 (25) 32 (28.3) 0.7 0.1,3.7) 0.7
Smoking status, n (%)
No history of smoking 0(0) 7 (6.2) | - -
Ex-smoker 8 (100) 96 (85) | - -
Current smoker 0(0) 10 (8.8) | - -
FEV /FVC, mean (sd) 55.6 (11.7) 56.7 (12.0) 0.9 0.9, 1.1) 0.8
Comorbid diseases, n (%)
Diabetes mellitus 2 (25) 10 (8.6) 34 (0.6, 19.3) 0.2
Hypertension 5 (62.5) 41 (36.3) 29 0.7, 12.9) 0.2
Dyslipidemia I (12.8) 98 1.7 0.2, 14.9) 0.7
Chronic arthritis 0 (0) 10 (8.9) | - -
Cancer 2 (25) 4 (3.5) 9.1 (1.4,59.9) 0.02
Regular medication uses, n (%)
Inhaled corticosteroid 8 (100) 105 (92.9) | - -
Systemic steroid I (12.5) 1 (0.9) 16 (0.9, 283.6) 0.1
Oral hypoglycemic drugs 0(0) 7 (6.2) | - -
Statin 2 (25) I (9.7) 3.1 0.6, 17.2) 0.2
NSAIDs 0(0) I (0.9) | - -
History of fall at least two times over 0(0) 3(2.7) | - -
the past | year, n (%)
Barthel scores, median (min, max) 20 (20, 20) 20 (9, 20) | - -
Chula iADLs scores, median (min, max) 99,9 9(7,9) | - -
Nonelective admission over the past | year, n (%)
No admission 4 (50) 85 (75.2) | - -
One time 2 (25) 21 (18.6) 2 (0.3, 11.8) 0.4
Two times 2 (25) 7(6.2) 6.1 0.9, 39.2) 0.1
BMI (kg/m?), mean (sd) 24 (2.7) 23 (42) 1.1 0.9, 1.3) 0.5
WC (cm), mean (sd) 96.4 (6.2) 88.1 (12.1) 1.1 0.9, 1.1) 0.1
MAP (mmHg), mean (sd) 97.6 (15.8) 95.8 (10.3) | 0.9, 1.1) 0.7
Sarcopenia, n (%) 4 (50) 25 (22.2) 35 (0.8, 15.1) 0.1
Osteoporosis, n (%) I (12.5) 44 (38.9) 0.2 0, 1.9) 0.2

Abbreviations: OR, odds ratio; Cl, confidence interval; sd, standard deviation; FEV‘, forced expiratory volume in | second; FVC, forced vital capacity; NSAIDs, nonsteroidal
anti-inflammatory drugs; Chula iADLs, Chula instrumental activities of daily living; BMI, body mass index; WC, waist circumference; MAP, mean arterial pressure.
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Figure | Distribution of frailty components between frail and non-frail patients by
percentage.

with accuracy similar to that of the frailty phenotype and
multiple deficit model.” A study conducted in the UK found
that frailty was prevalent in about one-fourth of all partici-
pants, a rate much higher than in other studies.” A possible
explanation for this is that the participants in the UK study
appeared to have greater severity of airflow limitation and
required pulmonary rehabilitation, whereas other studies
focused on stable COPD patients in the community or
outpatient setting.®!®1? In this study, the fatigue component
of the FRAIL scale had the highest magnitude of difference
between the frail and non-frail groups. This finding implies
that feeling exhausted most of the time is the most sensitive
question for frailty screening in COPD patients, though it
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Table 2 Factors associated with frailty using multivariate analysis

Variables Adjusted OR 95% ClI P-value
Age 1.1 0.9, 1.3) 0.4
Male | - -
%FEV, 1.0 0.9, 1.03) 0.3
Cancer 45.8 (2.0, 1,050.7) 0.02%
Use of systemic 2253 (0.5, 1,08086.5) 0.1

steroid
Nonelective admission over the past | year

No | - -

admission

One time 0.2 0.01,7.7) 0.4

Two times 112.5 (2.0, 6,331.4) 0.02%*
WC 1.3 (1.1, 1.6) 0.01*
Sarcopenia 29.5 (1.7, 521.0) 0.02*

Note: *P-value <0.05.
Abbreviations: OR, odds ratio; Cl, confidence interval; FEV , force expiratory
volume in | second; WC, waist circumference.

is subjective and nonspecific. We found that about 40% of
patients were non-frail, which is similar to the findings in
former reports of about 18%—52%.71°

Cancer, nonelective admission over the past 12 months,
WC, and presence of sarcopenia were the factors associated
with frailty in this study. The development of frailty among
cancer survivors has been documented in earlier studies,
which propose that a possible pathophysiology could be
iatrogenic damage and residual chronic conditions as the result
of cancer and biological aging, leading to clinical expression
of frailty.!”!8 This study found that two or more nonelective
admissions over the past 12 months increased the risk of devel-
oping frailty. This was the result of both normal changes
associated with aging, such as reduced muscle strength,
aerobic capacity, and bone mineral density, and the effects
of hospitalization such as immobilization and increased bone
loss. These factors could lead to deconditioning, dependency,
and ultimately, frailty." Thus, the more times the patients are
admitted, the greater their risk of becoming frail. This study
found that higher WC escalated the risk of frailty. In general,
frailty is thought of mainly as a wasting disorder. Conversely,
WC, which reflects central obesity, was also related to this
condition, supporting earlier findings that excessive adiposity
could lead to physical frailty. This is particularly true when it
occurs with reduced muscle mass and/or muscle strength or
physical performance, which can be defined as sarcopenia.??!
Importantly, reduced muscle mass might be disregarded in
obese patients, until there is distinct functional loss of muscle
strength, the so-called sarcopenic obesity.?! This study found
sarcopenia to have a positive relationship with frailty. This
confirms the evidence that sarcopenia has been considered
physical frailty, as they both share common pathophysiology

and clinical presentations including the effect on inspiratory
and expiratory respiratory muscles,'!1416.22:23

According to several reports, frailty increases with
age.>>!1° This association was not found in this study,
however, probably due to the small sample size. This study
also could not demonstrate the link between BMI and frailty in
COPD patients. The reason might be that BMI was not a good
predictor of adverse outcomes in COPD patients, as numer-
ous studies have shown that BMI is not associated with
staging of the disease. This is because the increased extra
fat stores result in more severe COPD. Consequently, BMI
remained unchanged.?*?¢ The severity of COPD was not
associated with frailty in this study, which is similar to the
results found in another study conducted in the same setting. '
This might be explained by the study design. It included
stable COPD patients in an outpatient setting, while studies
that showed an association between frailty and the degree of
airflow limitation included more severe patients.®

As frailty and pre-frailty syndrome were common in
COPD patients, and given that clinical outcomes of patients
with frailty could be reversed using multidisciplinary inter-
vention (especially at the pre-frailty stage),”’” early recog-
nition of this syndrome among COPD patients is critical.
Examining for risk factors, such as comorbid cancer, a history
of hospitalization, over-/undernutrition, or sarcopenia (using
handgrip strength and gait speed for screening according to
the AWGS recommendation), would be beneficial in order for
early intervention, such as comprehensive geriatric assess-
ment, physical therapy referral, and nutritional intervention,
to take place.>*!° This could potentially prevent or delay the
progression of frailty.

Limitations

This study has some limitations. First, certain patients who
were likely to be frail but had physical limitations, such
as hemiparalysis or being bedridden, were excluded from
our study. Second, the patients who were included were
ambulatory patients at an outpatient clinic in a tertiary care
hospital. Thus, the results might not be generalizable to other
settings. Third, it was a cross-sectional study, and the FRAIL
scale questionnaires are self-reported, so misclassification
bias could have occurred.

Conclusion

Overall, the prevalence of frailty in COPD patients was 6.6%,
and fatigue was the major component of frailty in these popu-
lations as assessed using the FRAIL scale. This study also
showed that comorbid cancer, sarcopenia, higher WC, and
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at least two instances of nonelective admission over the past
year were associated with frailty syndrome. Therefore, frail
COPD patients might benefit from intervention based on
these associated factors. Likewise, prevention of sarcopenia
and other related factors may have a role in reducing the risk
of frailty and mortality in COPD. These issues should be
taken into consideration in further clinical trials.
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