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Research Article

Dyspnea, Care Dependency, and Frailty in Older Adults with Chronic Obstructive
Pulmonary Disease: A Correlational Study

1Ankara Medipol University, Health Sciences Abstract

Faculty, Department of Nursing, Ankara,

Tirkiye, merve.cakici@ankaramedipol.edu.tr Objective: As chronic obstructive pulmonary disease (COPD) progresses, older
2 Hacettepe University, Nursing Faculty, adults have an increased symptom burden, including severe dyspnea. The present

M;dical I}‘(‘g}?i“g Departdme“tr Ankara, Turkiye study aimed to investigate the relationship between dyspnea, care dependency, and
zZenra.go acettepe.edu.tr
& ) frailty in older adults with COPD.

Methods: The current study was a descriptive-correlational study. One hundred and
five participants were included. Data were collected face-to-face using the Dyspnea-
12 Scale, Care Dependency Scale, and Edmonton Frailty Scale. Correlation and
regression analysis were performed.
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Results: The median score for dyspnea was 24 (moderate to high), 61 (low) for care
dependency, and 10 (moderate) for frailty. Age ($=0.171, p=.013), COPD stage
(B=0.465, p<.001), and income status ($=0.907, p=.049) were the predictors of
dyspnea and explained 67.1% of the variance. Age ($=-0.43, p<.001), COPD stage
(B=0.506, p<0.001), and income status (f3=-0.147, p<.001) were also identified as
the predictors of care dependency. Besides age and COPD stage, educational status
(B=0.172, p<.049) were the predictors of frailty.

Conclusions: This study implied that older adults who had advanced stage COPD,
were lower educated, had low-income levels, and comorbidities perceived higher
care dependency and frailty. Nurses should assess both dyspnea and care
dependency to identify older adults with COPD at risk for increased frailty. Studies
considering COPD stage, education level, income status, and comorbidities on
dyspnea management, and alleviating care dependency and frailty are warranted.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a preventable and treatable chronic disease with a
high prevalence, associated with progressive airflow obstruction that interferes with normal breathing
and is responsible for serious morbidity and mortality worldwide (1). World Health Organization has
announced that more than three million people die from COPD each year worldwide (2). COPD is also
the fourth most common cause of death in Tiirkiye (3).

Recent clinical and cellular evidence has shown that accelerated (lung) aging is a significant
predisposing factor for the development of COPD. COPD brings breathing difficulty, cough, mucus
(sputum) production and wheezing due to a common inflammatory cascade and causes comorbidities
including muscle wasting, osteoporosis, lung cancer, cardiovascular diseases, and metabolic disorders
(4). Nutrition problems, anxiety, and depression that trigger frailty are also common in older adults with
COPD (5). As COPD progresses, older adults have a higher symptom burden including fatigue, coughing,
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sputum production, weakness in muscles, loss of appetite, anxiety, depression, sleep disturbance, and
shortness of breath or severe dyspnea (6).

Considering the relationship between advanced age and COPD, and the trend toward aging in the world
(7), itis crucial to address potential factors that may influence increasing symptom burden, care-related
problems, and frailty syndrome, and develop comprehensive disease management, self-care or self-
efficacy programs to alleviate COPD burden among the older population (8). Both physical symptoms
such as dyspnea, fatigue, cough, increased sputum production, anorexia, weight loss, and cognitive and
psychosocial symptoms including weakening in cognitive functions, attention changes, anxiety, and
depression among adults with COPD restrict individuals’ daily living activities, also deteriorates the
health, well-being, and quality of life (9, 10). The most prominent symptom in adults with COPD is
chronic and progressive dyspnea, which initially appears with heavy effort, but becomes evident over
time even with mild or low effort (11,12). The increase in the severity of dyspnea should be considered
as an indicator of poor prognosis for COPD (13). Severe dyspnea, especially during exercise and in acute
exacerbation reduces the physical activities of adults who can perform independently, causes them to
get assistance from family members even in self-care, and thus brings care dependency problems (14).
COPD with progressive decline in pulmonary function and acute exacerbations plays a facilitating role
in frailty, which is one of the important geriatric syndromes in older adults, in addition to the severe
symptom burden and increasing care needs, as well as care dependency (15, 16). Frailty is defined as
the depletion of reserves in many systems in the human body and increased sensitivity to external
stresses, including all negative health consequences such as reduced physiological reserves due to age,
decreased body mass index, weakness, slowness, lower physical activity, stress intolerance, and burnout
(17, 18). The risk of progress frailty has risen in older adults with chronic lung disease, for COPD (frailty
50.3%, prefrailty 35.3%) compared with those without chronic lung problems (19, 20). Multiple factors
including lower pulmonary function, severe dyspnea, poorer exercise capacity, diminished quality of life
and higher mortality may contribute to the deepening of frailty in adults with chronic lung disease.
Roughly, one in five people with COPD is estimated to experience frailty (21, 22). Frailty and COPD are
associated with common risk factors including aging, increased chronic inflammation, endocrine
dysfunctions, and smoking (1, 10). The onset of COPD symptoms after the age of 40 and the increase in
repeated hospitalizations, together with the increase in exacerbations at later ages, may make older
individuals more vulnerable. Besides, adults with COPD constitute a risky population for frailty in terms
of accompanying common symptoms such as refractory dyspnea, fatigue, anorexia, exercise intolerance,
reduced walking distance, muscle weakness, and balance problems (23, 24). Frailty independently
predicts many health-related adverse outcomes, including frequent hospitalizations, longer hospital
stays, and increased mortality, and is related to higher symptom burdens both physical and
psychological (22).

The literature confirms that the severity of dyspnea is an important factor in daily living, functional
capacity, quality of life, and disease stage in adults with COPD (25). Limited studies pointed out the
importance of care dependency and frailty in the COPD population (15, 16). Although COPD is an
important cause of mortality and morbidity, no study has focused on care dependency in older adults
with COPD, and few studies have compared care dependency levels in adults with COPD and other
chronic conditions (25, 26). Jannsen et al. (2014) compared the changes in care dependency over one-
year among adults with advanced COPD, heart failure, and chronic renal failure, and specified that older
adults, who experienced frequent hospitalizations, had higher comorbidities, and were diagnosed with
advanced COPD had an increased risk of care dependency (25). Unlike this study, Kéberich et al. (2014)
reported no difference in levels of care dependency among adults with COPD and heart failure (26).
However, there have been no studies that address dyspnea, care dependency, and frailty levels in a
specific sample that included only older adults with COPD, simultaneously. Moving from this literature
gap, this study aimed to determine sociodemographic and clinical characteristics that may have an
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impact on dyspnea, care dependency, and frailty, and define the relationship between these three
variables in older adults with COPD. Following research questions were developed:

How socio-demographic and clinical features may affect dyspnea, care dependency, and frailty in older
adults with COPD?

What is the correlation between dyspnea, care dependency, and frailty in older adults with COPD?

2. Methods
2.1. Study design

This study had a descriptive-correlational design.
2.2. Participants and sampling

The participants were older adults with COPD. A convenience sampling was used to recruit participants.
Eligibility criteria were as follows: (1) being literate, (2) being older than 65 years, (3) having stage I-IV
COPD according to the GOLD 2020 criteria, (4) not having a cognitive and communication problems, and
(5) being volunteered to participate in the study. Participants were excluded if they (1) were admitted
to emergency or intensive care units with a COPD exacerbation during the study, and (2) refused to
participate.

G Power 3.1.9.4 software program was utilized to determine the sample size (27). Estimating the
correlation coefficient value between the Dyspnea-12 Scale and the Care Dependency Scale as 0.50, the
sample size was determined to be atleast 105 older adults in the study with 0.90 power and 0.05 margin
of error (28). A total of 150 older people were evaluated for eligibility criteria during the study,. Among
those, illiterate (n=30), under 65 years (n=5), had cognitive problems (n=5), and refused to participate
(n =5) were excluded. Finally, 105 older participants with COPD were included (Fig. 1).

Participants screened (n =150)

Participants with COPD excluded (»n= 45)

- Iliterate {n= 30)

- <65 years (n=5)

- Cognitive problems (n=5)
- Refuse to participate (n=5)

Screening for cliihil

Participants enrolled (n =105)

é Participants analyzed (n =105)

Figure 1. Flow Diagram of the Study Sample
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2.3. Data Collection

Data were collected between October 1, 2019, and April 1, 2020, from three different centers: The Chest
Diseases Clinic of Gazi University Health Research and Application Center, the Internal Medicine Clinics
of Hacettepe University Adult Hospital, and the Chest Diseases Clinics and Outpatient Clinics of Health
Sciences University Gulhane Training and Research Hospital. The questionnaires were applied face-to-
face. It took approximately 30 min for each participant to complete all the instruments.

2.4. Measurements
2.4.1. Patient information form

This form was developed based on the relevant literature (6, 9, 10), and included nine questions: age,
gender, marital status, educational level, employment status, income status, COPD stage, comorbidities,
and the number of medications used.

2.4.2. Dyspnea-12 scale

The scale is a 12-item tool developed to evaluate the multidimensional aspects of dyspnea (28). The
scale has two sub-dimensions: physical (1-7 items) and emotional (8-12 items). The physical sub-
dimension of the scale includes items such as my breathing does not go in all the way, my breathing
takes more effort, I fell short of breath, I have difficulty catching my breath, etc. Regarding the emotional
sub-dimension, the scale includes the following items: my breathing makes me feel depressed, my
breathing makes me feel miserable, my breathing is distressing, my breathing makes me agitated, and
my breathing is irritating are placed on the scale. The scale items are scored on a four-point Likert scale
described as “O=none”, “1=mild”, “2=moderate”, and “3=severe”. The total score ranges from 0 to 36,
with higher scores indicating higher levels of dyspnea. Gok Metin and Helvaci (2018) investigated the
Turkish reliability and validity of the scale, reporting the Cronbach's alpha value to be 0.97, and the test-
retest reliability to be 0.94 (29). In the present study, Cronbach’s alpha value wascalculated to be 0.97.

2.4.3. Care dependency scale

The scale was developed by Dijkstra et al. (1998) based on Virginia Henderson’s Basic Human Needs
(30) and helps to assess the care dependency level regarding eating, mobility, incontinence, body
temperature, drinking, dressing, body posture, day/night pattern, undressing, hygiene, communication
contact with others, daily activities, recreational activities, avoidance of danger, etc. among people with
chronic diseases. Yont et al. (2010) (31) conducted its’ Turkish reliability and validity, the Cronbach’s
alpha value was reported as 0.91. The Turkish version includes 17 items, and two new items are
cognitive abilities and worship. Each item is scored on a five-point Likert scale ranging from
“l=complete dependency” to “S=complete independence.” The total scores of the scale may vary
between 17 and 85. Lower scores indicate that people are completely dependent on care, higher scores
mean that people are almost independent of care. The Cronbach’s alpha value was calculated as 0.91 in
this study.

2.4.4. Edmonton frailty scale

Rolfson et al. (2006) (32) developed the Edmonton Frailty Scale, and the internal consistency of this
scale was reported as 0.62. The Edmonton Frailty Scale measures a total of nine domains of frailty
including general health status, nutrition, cognition, mood, functional performance, medication use,
social support, functional independence, and continence. Total scores on the scale can range from 0 to
17. The participants are classified into five categories, with higher scores meaning higher frailty.
According to the Edmonton Frailty Scale, 0 to 4 points are categorized as “not frail.” Those with 5 to 6
points are categorized as “vulnerable;” those who score 7 to 8 points are categorized as “mild.” At 9 to
10 points, their condition is “moderate,” and at 11 to 17 points, their condition is “severe”. The Turkish
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validity and reliability of the scale was performed by Aygor et al. (2018) and Cronbach’s alpha value was
0.75 (33). The Cronbach’s alpha value was found as 0.75 in the current study.

2.5. Data analysis

SPSS IBM 25.0 software (IBM Corp., Chicago, IL, USA) was used for data analysis. Descriptive statistics
were utilized to present the socio-demographics and clinical characteristics of older adults. Chi-square
analysis was used to assess the associations between categorical variables. The Shapiro-Wilks test,
Kolmogorov-Smirnov test, and the graphical test were used to check compliance with normal
distribution. As dyspnea, care dependency, and frailty scores were not normally distributed, the median,
first, and third quartiles were presented. Group differences were defined based on Mann-Whitney U
(two groups), or Kruskal Wallis (more than two groups). Pairwise comparisons with Bonferroni
correction were applied if there was a significant difference between more than two groups. The
Spearman correlation test was used to measure the correlation between the Dyspnea-12, Care
Dependency Scale, and Edmonton Frailty Scale scores. p values <0.05 were accepted as statistically
significant.

The multiple regression model was carried out to examine the effect of socio-demographic and clinical
characteristics on dyspnea, care dependency, and frailty. Total Dyspnea-12, Care Dependency Scale, and
Edmonton Frailty Scale scores were used as dependent variables in the linear regression model. Age
(categorized as 65-70 and >70 years), COPD stage, educational status (university vs high school), income
status (middle vs high), comorbidities (hyperlipidemia vs coronary artery disease), and treatment for
other comorbidities (present (yes)-not present (no) were modeled as independent variables. In
multivariate analysis, variables found to be statistically significant were included in the regression
model. Subsequently, separate analyses were carried out for Dyspnea-12, Care Dependency, and
Edmonton Frailty Scales.

2.6. Ethical considerations

Hacettepe University Non-Interventional Clinical Research Ethics Committee (Approval Number: GO
19/841, 2019/20-57, Approval date: 03.09.2019) approved the study. The institutional permissions
were obtained from all study settings. The study aim was explained to each participant, and verbal and
written informed consent was obtained. Participants were clearly informed that they could withdraw
from the study at any point in time without stating a reason. They were informed that there was no cost
to participate in this study. The study adhered to the tenets of the Declaration of Helsinki. Information
including name and participant identification number was not requested to preserve anonymity, and
each participant was given a unique code to ensure confidentiality. The authors obtained permission for
all utilized scales, which were validated for the Turkish population.

3. Results

The mean age was 73.71(SD=6.17) years, and most of the participants were male (59%), married (79%),
retired (65.7%), had primary school graduates (75.2%), and 56.2% of those had moderate income.
Considering smoking status, 11.4% of participants were current smokers and the vast majority (61.9%)
of them were former smokers. 86.7% of them had comorbidities, and those were frequently listed as
hypertension (59%), diabetes mellitus (41%), coronary artery disease (37.1%), asthma (15.2%), and
hyperlipidemia (15.2%) (Table 1). The vast majority (45.7%) of the participants were diagnosed with
stage Il COPD and most of them (94.3%) were receiving COPD treatments. COPD treatments were Beta-
2 agonists (51.4%), anticholinergics (41%), combined inhalers (34.3%), corticosteroids (27.6%), and
methyl xanthine (12.4%) (Table 1).
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Table 1. Participants’ Characteristics (n=105)

Characteristic
Age (year) (Mean, SD)> 73.71,6.17

n %
Age
65-70 38 36.2
71+ 67 63.8
Gender
Female 43 41.0
Male 62 59.0
Marital status
Married 83 79.0
Single 22 21.0
Educational status
Primary school 79 75.2
High school 21 20.0
University 5 4.8
Working status
Employed 1 1.0
Unemployed 35 333
Retired 69 65.7
Income status
Low 45 42.8
Middle 59 56.2
High 1 1.0
Smoking status
Current smoker 12 11.4
Former smoker 64 61.0
Never smoked 29 27.6
Pack-years
1-20 1 8.3
21-40 6 50.0
41-60 5 41.7
Co-morbidities
Yes 91 86.7
No 14 13.3
HT 62 59.0
CAD 39 37.1
DM 43 41.0
Asthma 16 15.2
HL 16 15.2
Others 45 42.9
GOLD stage
Stage | 9 8.6
Stage 11 48 45.7
Stage II1 29 27.6
Stage IV 19 18.1
Use of treatments
Yes 99 94.3
No 6 5.7
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Beta-2 agonists 54 51.4
Anticholinergics 43 41.0
Combine inhaler 36 34.3
Steroids 29 27.6
Methylxanthine 13 12.4

aSD, Standard deviation. b Valid percentage. ¢n folded.
Abbreviation: DM, Diabetes Mellitus, CAD, Coronary Artery Disease, GOLD, Global Obstructive Lung Disease,
HT, Hypertension, HL, Hyperlipidemia, 25.p, 25. Percentage, 75.p 75. Percentage, CI, Confidence interval.

The median scores of the Dyspnea-12 Scale were 24 (moderate to high), 14 for the physical subscale,
and 10 for the emotional subscale. A positive, and moderate correlation was found between age and the
Dyspnea-12 Scale scores (r=0.561, p<.05; Table 2).

In univariate analyses, according to the characteristics of the participants, a statistically significant
difference was found between age, marital status, educational level, employment status, income level,
COPD stage, presence of comorbid conditions, and the total number of treatments used for other
comorbid conditions in terms of Dyspnea-12 scores (p<.05). By analyzing the tolerance and variance
inflation factor (VIF), the multicollinearity of the independent variables was tested. The tolerance was
above 0.1 and the VIF was below 10 (1.079-1.197), confirming the absence of multicollinearity. The
Durbin-Watson statistic of the multiple regression model was 1.463, confirming the absence of
correlations among the residuals. The regression model was statistically significant (F=43.390, p<.001),
and age ($=0.171, p=.013), COPD stage ($=0.465, p<.001), and income status ($=.907, p=.049) were
identified as the predictors of dyspnea and these variables explained 67.1% of the variance (Table 5).
The median scores of the Care Dependency Scale were found to be 61, at a low level. No significant
difference was found between gender, employment status, smoking, cigarette pack/year, and
medication use for COPD and the Care Dependency Scale scores (p>.05; Table 3). A strong and negative
correlation was also found between age and Care Dependency Scale scores (r=-0.716; p<.05; Table 3).
According to univariate analyses, a significant difference was observed between age, marital status,
educational level, income status, COPD stage, the total number of drugs used per day, and Care
Dependency Scale scores (Table 5, p<.05). The regression model was statistically significant (F=57.824,
p<.001), and age (B=-0.43, p<.001), COPD stage (=0.506, p<.001), and income status (=-0.147,
p<.001) were identified as the predictors of care dependency and these variables explained 68.6% of
the variance. When comparing the age groups 65-70 and over 70, the Care Dependency Scale score of
participants over the age of 70 is 12.996 points lower than that of the 65-70 age group (Table 5).
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Table 2. Comparison of Dyspnea-12 Scale Scores by Sample Characteristics (n=105)

Physical Emotional Dyspnea-12
Characteristic Sub-scale :tzsttis tics p sub-scale ':t(;itistics p Scale :tzsttistics p Difference
(25.p-75.p) (25.p-75.p) (25.p-75.p)
Age(year) ) b b
(Mean, SD)2 0.540 .001 0.516 .001 0.561 <.001
Gender
Female 14(12-18) 1077.5¢ 093 8 (>-11) 1071.5¢ 0.85 2101829 | 4475 000c 88 -
Male 15 (13-21) ' ’ 10 (7-15) ' ' 26 (19-33) ) '
Marital status
Married 14 (12-19) . 9 (5-11) . 23 (18-30) .
Educational status
Primary school 15 (13-20) 10 (7-14) 24 (19-33)
High school 13(10-15) 9.7204 .008 5 (5-10) 13.029¢ .001 18(15-24) 13.025¢ .001 1-2,3
University 7 (7-14) 5(3-6) 12(10-19)
Working status
Employed 7 (7-7) 1(1-1) 8 (8-8)
Unemployed 14 (12-15) 892.5¢ .029 8 (5-10) 962.5¢ .008 21(17-36) 911.00¢ .041 3-2
Retired 15 (13-21) 10 (6-15) 25 (19-35)
Income status
Low 16 (14-21) 10 (8-15) 26 (23-36)
Middle 13 (11-18) 873.0¢ 0.03 7 (5-11) 868.0¢ .002 20 (17-30) 820.0¢ .001 1-2
Highe 21 (21-21) 12 (12-12) 33 (33-33)
Smoking status
Smoked 14 (13-20) 9 (7-14) 24 (19-35)
Never smoked 14 (12.5-20) 0.1284 938 10 (4.5-13.5) 0.0744 963 24(18-32) 0.1484 929 -
Former smoker | 14 (12.5-18.5) 10 (5-12) 24(18-32)
Pack-years
1-20¢ 57 (48-68) .662 15 (15-15) 36 (36-36)
21-40 63 (57-74) 12.0¢ 6.5 (4-11) 11.5¢ .537 21(16-30) 12.0¢ 662 -
41-60 61 (51-79) 10 (10-12) 24 (24-24)
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COPD stage
Stage | 7 (6-9) 3(0-7) 12 (7-14) 1-3
Stage Il 13 (12-14) . 7 (5-10) d 20 (17-24) . 1-4
Stage 111 20 (15-21) 64.889 <.001 11(10-15) 53.443 <.001 30 (26-36) 63.016 <.001 23
Stage IV 21(19-21) 15 (15-15) 36 (33-36) 2-4
Comorbidities
Yes 14 (13-21) 10 (6-14) 24 (19-34)
c d c -
No 12.5 (9-13) 289.5 <.001 5 (5-8) 300.5 .001 18 (14-20) 276.0 .001 1-2
COPD treatment
Yes 14 (13-20) 10 (5-14) 24 (18-33) 204.0¢
93.0d 147 234.0d 379 197 -
No 13.5 (9-14) 8 (6-10) 21.5 (15-24)
Treatment for other comorbidities
Yes 15 (13-21) 10 (6-15) 24 (19-34)
1311.00¢ .885 1260.0c .631 1330.5¢ .987 -
No 12 (9-13) 5(4-8) 18 (14-19)
Number of drugs used per day
1-3 14 (12-16) 8 (5-10) 21(17-29)
4-5 16.5 (13.5-21) 4.306¢ 116 11 (9.5-15) 8.6574 0.13 26(23-36) 6.7784 .034 2-1
6 and over 18 (13-21) 10 (7-12) 29(18-33)

aSD, Standard deviation, » Spearman correlation test value, c Mann Whitney U test value, 4 Kruskal Wallis test value, ¢ Only one participant in the group, *p<.05, 25.p, 25. Percentage,

75.p 75. Percentage, CI, Confidence interval.
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Table 3. Comparison of Care Dependency Scale Scores by Sample Characteristics (n=105)

Characteristic Median (25.p-75.p) Test statistic p Difference

Age (year 73.71,6.17

(ﬁeg' sn))a -0.716" .001 -

Gender

Female 65 (52-78) 1186.500¢ 340 i

Male 58 (51-76) ' '

Marital status

Married 65 (52-79) -

Single 54 (47-62) 660.500¢ <.047

Educational status

Primary school 57 (46-68)

High School 78 (57-83) 20.0714 <.001 1-2

University 81 (79-84)

Working status

Employed 81 (81-81)

Unemployed 61 (53-73) 1198.500¢ 951 :

Retired 59 (50-79)

Income status

Low 57 (44-68)

Middle 65 (53-82) 859.500¢ <.002 1-2

Highe 52 (52-52)

Smoking status

Never smoked 57 (48-68)

Current Smoker 63 (57-74) 1.5984 450 -

Former smoker 61 (51-79)

Pack-years

1-20e 60 (60-60)

21-40 69 (56-80) 11.000¢ .537 -

41-60 59 (58-68)

COPD stage

Stage | 81 (76-83) 1-3

Stage 11 73 (61-82) £t 9o <001 1-4

Stage 111 54 (47-87) ’ ’ 2-3

Stage IV 45 (37-52) 2-4

Co-morbidities

Yes 57 (48-73

No 82 E76-83% 190.500¢ <.001 )

COPD treatment

Yes 60 (50-76)

No 66.50 (57-81) 219.500¢ 284 )

Treatment for other co-morbidities

Yes 57 (48-70) -
118.00¢ <.001

No 82 (80-83)

Number of drugs

1-3 66 (56-76)

4-5 54 (43-62) 11.414¢ <.003 2-1

6 and over 54 (47-75)

aSD, Standard deviation, PSpearman correlation test value, ¢ Mann Whitney U test value, 4 Kruskal Wallis test value,
eOnly one participant in the group, 25.p, 25. Percentage, 75.p 75. Percentage, CI, Confidence interval.

103



Sakarya Universitesi Holistik Saglik Dergisi, 7(2) 2024, 94-112

Table 4. Comparison of Edmonton Frailty Scale Scores by Sample Characteristics (n=105)

Characteristic (21\;.;‘_1,17351.1” Test Statistic p Difference
Age (year

(lﬁeg' sn))a 0.659b <.001 -
Gender¢

Female 10 (7-12) .

Male 11(7-13) 1157.000 250 -
Marital status¢

Married 10 (6-12) .

Single 12 (10-13) 571.000 <.007 1-2
Educational status

Primary school 11(8-13)

High school 6 (4-10) 22.8314 <.001 1-2,3
University 2(2-3)

Working status

Employed 2(2-2)

Unemployed 10(7-12) 1077.5004 0.369 -
Retired 10(7-13)

Income status

Low 11(9-13)

Middle 9 (4-12) 791.500¢ <.001 1-2
High 12 (12-12)

Smoking status

Never Smoked 11(10-13)

Current smoker 10 (7-12) 2.9004 .0235 -
Ex-smoker 10 (6-12)

Pack-years

1-20 11(11-11)

21-40 11 (5-13) 12.5004 .662 -
41-60 8 (8-10)

GOLD stage

Stage | 4 (3-7)

Stage Il 8 (5-10)

Stage 0 2 (1113) 60.110¢ <.001 1,2-3,4
Stage IV 13 (11-14)

Co-morbidities®

Yes 11(8-13) .

No 4 (4°5) 178.000 <.001 1-2
COPD treatmente

Yes 10 (7-13) .

No 8 (7-10) 1203.500 264 -
Treatment for other co-morbidities®

Yes 11 (8-13)

No 4 (3-6) 189.500¢ <.001 1-2
Number of drugs (per day)

1-3 8 (6-11)

4-5 12 (10-14) 16.9894 <.001 2-1
6 and over 11 (9-13)

aSD standard deviation, b Spearman correlation test value, ¢ Mann Whitney U test value, d Kruskal Wallis test value.

GOLD, Global Obstructive Lung Diseases, 25.p, 25. Percentage, 75.p 75. Percentage, CI, Confidence interval.

The median Edmonton Frailty Scale score was 10 (moderate). While 45.7% of the participants were
severely frail, and 15.3% were not frail. According to univariate analyses, a statistically significant
difference was found between age, marital status, educational status, income status, COPD stage,
presence of comorbidities, treatment for other comorbid conditions, total number of medications taken
per day, and the Edmonton Frailty Scale scores (Table 4; p<.05). The regression model was statistically
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significant (F=37.157,p<.001), and age (= 0.229, p<.002), COPD stage ([ = 0.462, p<.001), educational
status (f=0.172, p<.011), comorbid conditions ($=0.172, p<.011), and treatment for other comorbid
conditions (B =0.126, p<.049) were identified as the predictors of frailty and these variables explained
67.6% of the variance. Considering the standardized beta coefficients, the most significant independent
variable on the Edmonton Frailty Scale total score is stage [V COPD, and the least significant one is
treatments used for comorbid conditions (Table 5).

Table 5. Multiple Regression Model for Predictors of Dyspnea, Dare Dependency, and Frailty (n=105)

Dyspnea-12 Total Scores
lndfependent Beta SE Std. Beta Lower 95% | Upper 95% p
variables CI CI
Age 0.231 0.092 0.171 0.049 0.413 0.013
COPD stage
Stage II (ref. Stage I) 7.712 1.906 0.465 3.929 11.495 <.001
Stage I1I (ref. Stage ) | 15.621 2.111 0.848 11.430 19.811 <.001
Stage 1V (ref. Stage I) 19.399 2.229 0.907 0.049 0.413 <.001
Income status
Middle-high (ref.low) | 1.989 | 1000 [ 0119 | 0005 | 3972 | .049
Adjusted R? = 0.671 F= 43.390, p<.001
Independent DS TOtiloisz::es Upper
variables Beta SE Std. Beta 95% CI 95% CI p
Age
>70 (ref. 65-70) 12996 | 1989 | -0403 | -16941 | 9051 | <001
COPD stage
Stage I1I (ref. Stage ) | -12.094 | 2.187 -0.349 -16.432 -7.756 <.001
Stage IV (ref. Stage I) -20.393 2.454 -0.506 -25.261 -15.525 <.001
Income status
Middle-high (ref.low) | -6.511 [ 2729 | -0147 | -11.926 | -1.097 | <019
Adjusted R = 0.686 F= 57.824, p<.001
Independent EFS Tot:;‘losvt(;:es Uoper
variables Beta SE Std. Beta 95% CI 95%2 CI p
Age
>70 (ref. 65-70) | 1768 | 0546 | 0229 | 0684 | 2851 | .00z
COPD stage
Stage III (ref. Stage I) 3.682 0.531 0.444 2.627 4.736 <.001
Stage IV (ref. Stage I) 4.454 0.598 0.462 3.267 5.641 <.001
Educational status
Primary school (ref.
university and high 1.479 0.572 0.172 0.343 2.615 <.011
school)
Comorbidities
Co-morbid conditions
(ref. no comorbid 1.526 0.572 0.172 0.343 2.615 <.011
condition) HL
Treatment for other comorbidities
Using treatments for
other co-morbid 1339 | 0673 0.126 0.003 2.675 049
conditions
(ref. any)
Adjusted R2=0.676 F= 37.157, p<.001

GOLD, Global Obstructive Lung Disease, SE, Standard Error. Generalized stepwise regression model, not normal distribution
with identity link. ref, referent CAD, Coronary Artery Disease, HL, Hyperlipidemia, CI, Confidence interval.

A negative and strong correlation was found between dyspnea and care dependency (r=-0.754, p<0.05).
A positive and strong correlation was determined between dyspnea and frailty (r=0.765, p<0.05). Care
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dependency and frailty scores have showed a negative, and very strong correlation (r=-0.838, p<0.05,
Fig. 2).
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Figure 2. The Correlation Between Dyspnea, Care Dependency, and Frailty Scores
4. Discussion

This study identified factors affecting sociodemographic and clinical variables dyspnea, care
dependency, and frailty in older adults with COPD. As a result, the dyspnea, and care dependency were
seen as influenced by age, COPD stage, and income status, while care dependency was affected by age,
COPD stage, educational status, comorbid conditions, and used treatments for comorbid conditions.
Chronic and progressive dyspnea experienced by individuals with COPD reduces the number of
activities performed independently and leads to care dependency (34, 35). Therefore, it is important to
evaluate the impact of dyspnea on the lives of people with COPD in a multidimensional approach. In our
study, the Dyspena-12 scale scores were found as 24 (moderate-high). Like our findings, the mean
scores of the Dyspena-12 scale were reported to be 18, and 26 in two recent studies conducted on the
COPD population (35, 36). It is reported that variables such as age, gender, health status, comorbidities,
decreased FEV1 value, COPD stage, and smoking status may affect the perceived severity of dyspnea in
COPD (12). Confirming previous reports, our findings in the multivariate analyses showed a significant
difference between variables including age, advanced stage of COPD, presence of comorbidities, lower
income, and the severity of dyspnea. In this study, age, COPD stage, and income status explained 67.1%
of the change in the Dyspena-12 scale total score. Our findings stated that an increase of >15 points in
the Dyspena-12 scale total score of participants with stage III-IV COPD in the multivariable analyses,
which is the estimated significant clinically important difference.

In parallel with our findings, Sharma et al. (2019) (12) reported a significant, and positive correlation
between age, the severity of dyspnea, and health status, and emphasized that the severity of dyspnea
and the health status worsened in older adults with COPD. The authors assumed that this finding may
be associated with the fact that older adults with COPD those who have higher dyspnea severity, either
do not work or have low income due to retirement, and they cannot benefit from healthcare
opportunities effectively, and generally cannot fully control their disease symptoms, and meet their self-
care needs. Discovering additional factors related to dyspnea severity and designing new clinical
interventions for better symptom management in older adults may be helpful.

As mentioned earlier, people with COPD experience limitations while performing their daily living
activities, have difficulty, and are highly dependent on other people, and their dependency levels vary
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with the interaction of multiple factors (37, 38). Age, COPD stage, educational status, income level,
presence of comorbid conditions, and the number of treatments used are reported as affecting factors
for care dependency (26, 37, 38). Tiirk and Ustiin (2018) (38), and Janssen et al. (2014) (25) identified
that care dependency is associated with the increasing age of people with COPD. In our study, the level
of care dependency increased as the age increased. Especially, advanced statistical analysis showed that
care dependency increased among people older than 70 years compared with adults aged 65-70 years
in this study. Considering these findings, it can be inferred that advanced age may be the main predictor
for an increase in care dependency in older adults with COPD.

Previous reports have also highlighted a significant association between lower educational status, lower
income level, and higher care dependency level (37-39). In line with the literature, care dependency was
significantly higher in older adults with stage III and IV COPD (decrease of <12 points), who received
treatment for comorbidities (decrease of < 6 points) in our study (26, 37, 38). The authors assume that
as the majority of older adults with COPD had primary school graduates and had a low-income level in
this study, an individual’s knowledge about COPD and its management, used treatments, exacerbations,
and symptom reduction may not be sufficient, all of these may lead to a decrease in treatment adherence,
and inadequate financial status may negatively affect the situation regarding daily life and self-care and
leading to an increase in care dependency.

Our analyses indicated that older adults with COPD had low care dependency scores, however, those
with advanced-stage COPD, other comorbidities in addition to COPD, and were using a higher number
of treatments had significantly higher care dependency scores. Furthermore, age, stage I1I-IV COPD, and
treatments used for comorbid conditions seem to be significant predictors in care dependency among
older adults considering correlational and regression model analysis, and these variables explained a
total variance of 68.6% of care dependency scores. Previous studies published similar results that care
dependency increased with the progression of the COPD stage (37, 39). Kara (2019) also reported that
individuals who continuously received treatments for chronic diseases were more dependent than
those who did not receive treatments (37). Khdour et al. (2009) emphasized that medication
management problems negatively affected daily life, functional status, and quality of life in people with
COPD (40). The lower level of care dependency in our study may be related to the fact that the
participants (45.7%) were diagnosed with stage Il COPD. However, our results also indicated that care
dependency may increase due to conditions such as comorbidities and polypharmacy with the aging
process and that higher symptom burden is associated with worse general and disease-specific health
status in COPD. Furthermore, inadequate knowledge about the use and management of COPD
treatments due to the low education level, increase in drug-drug interactions with aging, changes in
cognitive level, cognitive problems, living alone, nutritional deficiencies, increased vulnerability, and
lack of self-care may also increase the level of care dependency and emphasizes the importance of
addressing symptom burden in the older population with COPD again.

With the aging of the world’s population, an important problem that we encounter is the frailty
syndrome. Chronic diseases are among the important risk factors for frailty (16, 17). Due to its
increasing prevalence in older individuals, COPD is likewise an important risk factor for frailty (17).
Uchmanowicz et al. (2016) (41) found that 75% of the participants with COPD were frail. Galizia et al.
(2011) (42) investigating the effect of frailty on mortality in people with and without COPD with a 12-
year follow-up reported that frailty increased the mortality rate from 41.5% to 75.1% in people without
COPD and from 54.3% to 97% in people with COPD. Bernabeu-Mora et al. (2017) (22) reported that
18.4% of adults with COPD were severely frail and 44.7% were vulnerable to repeated hospitalizations
within 90 days after hospitalization following acute exacerbations of COPD. It is striking that 45.7% of
older participants with COPD in our study were also severely frail and our results revealed a higher level
of frailty than the previous studies. Age, advanced stage of COPD, lower educational status,
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comorbidities, and medication use were the main predictors of care dependency in older adults with
COPD, and these variables explained 0.67% of the change in care dependency scores of our sample. The
differences in these findings may result from advanced-stage of COPD, nutritional problems, the severity
of dyspnea, comorbidities, polypharmacy, limitations in physical activity, and all the physiological
changes that may occur in old age.

In the literature, it is stated that the triggers for frailty are aging, smoking, being single, lack of physical
activity, female gender, sarcopenia, multiple medication use, chronic progressive dyspnea, lack of
activity, malnutrition, anemia, cachexia, decrease in muscle strength and mass (43, 44). lerodiakonou et
al. (2019) (23) indicated that the prevalence of frailty in adults with COPD was significantly associated
with age, COPD stage, ineffective control of the disease, high symptom burden, number of exacerbations,
smoking status, and accompanying comorbidities. Confirming the outcomes in the literature, our study
demonstrated that advanced-stage COPD, being single, lower-income level, lower educational status,
presence of comorbidities, and multiple medication use affected the severity of frailty in older adults
with COPD. Besides, stage [V COPD was determined as the most significant variable in the severe frailty
in our study. Additionally, the advanced analysis showed that those people over 70 years, had a lower
educational level, and were diagnosed with HL had higher frailty in the present study. In addition, frailty
may also increase due to reasons including weakening of functional capacity, shortening of walking
distance, decrease in muscle strength, decrease in quality of life, repeated hospitalizations, and
increased frequency of exacerbations in older adults with COPD. Therefore, disease management and
self-care programs aimed at minimizing the care dependency in older adults with COPD are needed in
clinical practice.

5. Conclusions and Recommendations

The relationship between dyspnea, care dependency, and frailty in older adults with COPD was assessed
in the current study, and dyspnea, care dependency, and frailty were significantly correlated, and three
of those increased, as the age increased. It is important to note that, evaluating the triad of dyspnea, care
dependency, and frailty simultaneously, and using a holistic care approach while providing care to older
adults with COPD. Further studies that consider advanced age, advanced stage of COPD, education level,
income status, and comorbid conditions on dyspnea management, and alleviating care dependency and
frailty are needed with a larger sample size for older adults with COPD.

Limitations

Our study has several limitations that need to be considered. The multiple linear regression models
established for dyspnea, care dependency, and frailty variables explained more than 65% of the
variation in scale scores. However, other variables that may influence these variables need to be studied
in older adults with COPD. Our findings were based on a cross-sectional analysis rather than on
longitudinal assessment of these variables. Thus, our findings are limited in terms of generalizability to
a larger population. A longitudinal follow-up study is needed to further elucidate how dyspnea, care
dependency, and frailty interact with each other over time in older adults with COPD.

Despite the limitations, the findings make an important contribution to the literature by reflecting the
perceived severity of dyspnea, care dependency, and frailty among older adults with COPD, and multiple
predictive factors for these three variables.
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