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THE EFFECT OF UPPER EXTREMITY EXERCISES ON DYSPNEA AND LIFE QUALITY IN
PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE

ABSTRACT
Dyspnea 1is the most important symptom of chronic obstructive
pulmonary disease (COPD). Training and exercise in symptom management

improve the physical and psychological condition of patients, increase
their compliance with treatment and quality of life. In this study, it
was aimed to determine the effect of upper extremity exercises
performed by a specialist nurse without using extra tools on dyspnea.
The study was conducted with 78 patients with COPD, including 39
exercise and 39 control group. The patients in exercise group carried
out upper extremity exercise for 30 minutes, 3 times a week throughout
8 weeks and the <clinical course of the control group was not
interfered. At the end of 8 weeks, patients were compared in terms of
their symptom scores and scale point averages. Patient Identification
Form, Saint George Respiratory Questionnaire, Medical Research
Council, Modified Borg Scale, COPD Evaluation Test, 6- minute walk
test distance criteria and oxygen saturation measurements were used in
the collection of data. It was discovered that of the participants
involved in the study, 92.3% of cases were males, the average age in
exercise group was 58.00+5.94 and it was 55.87+8.09 in the control
group. In the 8th week, it was observed that the distance increased
for the majority of patients in exercise group in 6-minute walk and
with regard to COPD evaluation test, Medical Research Council,
Modified Borg Scale dyspnea score average reduced. Upper extremity
exercises that had been regularly applied to patients with COPD for 8
weeks under the supervision of attending nurse were observed to be
effective in elevating patients’ life quality.
Keywords: COPD, Dyspnea, Nursing, Upper Extremity Exercise,
Pulmonary Disease

1. INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 1s a preventable
and treatable disease characterized by permanent respiratory symptoms
and airflow limitation based on airway and/or alveolar abnormalities
developed as a result of significant exposure to mostly harmful gases
and particles [1]. Dyspnea 1in advanced cases 1is the leading cause of
anxiety and labour loss related to COPD. Even though its effect is
different in every patient, the quality of life is impaired depending
on the severity of shortness of breath. The restrictions of dyspnea
and the course of disease on daily 1life activities; change in
emotional, cognitive and physical activities; economical and social
constraints leave patients face to face with difficult and complex
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problems [2]. Particularly shortness of Dbreath, exacerbations and

deterioration of accompanying diseases cause patients to reduce their
daily activities and 1in advancing periods they 1lead to social

isolation, anxiety, depression and deconditioning; as a result,
patient’s life quality and length of life are negatively affected [3,
4, 5, 6, 7 and 8]. Programmes to eliminate ©psychological and

behavioral problems as well as pharmacological treatments in reducing
symptoms and exacerbations of patients with COPD play a substantial
role 1in nonpharmacological approach 1[4, 9, 10, 11, 12 and 13].
Patients experiencing frequent exacerbations are recommended to
participate 1in a complete Pulmonary Rehabilitation (PR) programme
considering their individual and comorbid diseases [14 and 15].

Given pulmonary rehabilitation nonpharmacological interventions,
it has been observed that its application remains inadequate worldwide
despite 1its favourable and cost-effective feature [l16 and 17].
According to a study carried out by Turkish Thorax Association (TTA)
Pulmonary Rehabilitation and Chronic Care Study Group, a total of 35
hospitals and centers are existing for PR application in our country.
Primary ©patient-related restrictions such as 1limited number of
application centers, transportation difficulty, ventilator dependence
or being Dbedbound confine the implementation of controlled PR
programmes in the hospital [14].

The individuals with COPD typically breath through upper airway
and they use accessory respiratory muscles rather than diaphragm.
Therefore, they usually have a difficulty 1in upper extremity
activities [4 and 7]. Although upper extremity activities seem to be
unrelated to dyspnea and respiration, upper extremity exercises are
able to reduce dyspnea by decreasing lung function capacity along with
a change in respiratory functions and chest wall mechanic [4, 7, 16
and 17]. While the ideal exercise programme duration is not accurately
known in persons with COPD, exercise capacity and dyspnea are
dependent on application frequency and time. In literature, pulmonary
rehabilitation programme period must be 8 weeks and every session must
be at least 30 minutes long and 3-5 times a week. Recoveries and
effects in long term programmes are sustained [9, 12, 18, 19 and 20].
The ergometers used in exercise programmes are costly and unavailable
and it forms a disadvantage in every place. Therefore, unsupportive
upper extremity exercises which are more similar to daily 1life
activities are mentioned in literature [20 and 21].

Exercise training, an important part of rehabilitation,
comprises respiratory muscle training, lower extremity and upper
extremity trainings. Upper extremity exercises have been dealt with in
a limited number of studies to date and it is stated in the guideline
prepared by American Cardiovascular and Pulmonary Rehabilitation
Association that controlled studies are required in evaluating their
effectiveness [17 and 20]. Nurse plays a significant role in
sustaining and improving health with his/her “trainer role” among
other contemporary roles and rehabilitation of chronic diseases. Under
the conditions that every patient is not able to reach pulmonary
training programmes in our country, practicing training on the person
with COPD is of great importance for nurse to enhance the functional
condition of the patient [2, 4, 7 and 20]. Reduction of dyspnea and
depending on this, development of life quality must take part in
nursing care. Thus, it was aimed to determine the effect of upper
extremity exercises that had been regularly practiced by a specialist
nurse on dyspnea and life quality and discuss the significance of
specialized COPD care nursing in nonpharmacological approach of COPD
management.
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2. RESEARCH SIGNIFICANCE

The study results in question are of importance in that raising
awareness as an uncostly method (upper extremity exercises) which can
be easily applied to patients with COPD in reducing dyspnea,
increasing the use of it and forming a proof regarding its benefits to
be obtained from patient applications are greatly likely to contribute
to the symptoms and 1life quality of patients as well as health
expenditures in the national economy positively.

3. THE QUESTIONS OF THE RESEARCH

e TIs there an impact of upper extremity exercises carried out for
8 weeks on dyspnea in patients with COPD?

e TIs there an effect of upper extremity exercises performed for 8
weeks on life quality of patients with COPD?

e TIs there an effect of upper extremity exercise on some
physiological parameters applied for 8 weeks 1in patients with
COPD?

4. MATERIAL AND METHODS

4.1. The Purpose Of Research And Its Type

This study was carried out to study the effect of toolles upper
extremity exercise performed for 8 weeks in patients with COPD on life
quality and some physiological parameters and 1is a prospective,
randomized controlled, experimental type <research with ©pretest-
posttest measurements. Power analysis was performed to establish the
sample size of the research and the minimum number of samples was 32
including 16 implementation and 16 control group [16]. Nonetheless,
the research was carried out with 78 patients (39 experiment, 39
control patients) compatible with the inclusion criteria to ensure the
generalizability of sample size research outcomes. The power of study
was 1identified as 97% compared to current data in terms of dyspnea
prevalence with 5% margin of error.

4.2. Outcome Measurements

In the collection of research data; questionnaire developed by
researchers, Saint George’s Respiratory Questionnaire (SGRQ), Medical
Research Council (MRC) and Modified BORG Dyspnea scale to evaluate
dyspnea severity, COPD Evaluation Test (COPD Assessment Test - CAT)
were used and Pulmonary Function Test, 6-Minute Walking test (6MWT)
were applied.

e Question Form: The form in which indicative features of patients
such as their age, sex, residency place, education, income
level, employment status, marital status, the people with whom
they live, the existence of chronic diseases were questioned and
it contained questions (19 questions) [4, 9, 16, 21, 22, 23, 24,
25, 26 and 27].

e St. George Respiratory Questionnaire (SGRQ): It was developed by
P.W. Jones in 1992 to assess the life quality in lung diseases.
SGRQ questions containing 50 articles are divided into 2 parts:
symptoms (8 articles), activities (16 articles) and effects of
the disease (26 articles). 3 parts of the test are scored
separately and total scores are calculated. Total score varies
from 0 (perfect health) to 100 (the most severe disease), score-
change ranging 4 and over Dbased on treatment 1is «clinically
regarded as significant [7, 28 and 29].

e Medical Research Council Dyspnea Scale (MRC): Fletcher (1959) is
a scale with 5 articles formed to group patients according to
their dyspnea severity and based on various physical activities
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that are similar to dyspnea. The articles in the scale range as

following: 1 (no dyspnea except for strenuous exercise) - 5
(there is dyspnea even in daily activities) [26 and 30].

e Modified Borg Scale (MBS): It was developed by Borg in 1970 to
measure the effort during exercise. It 1is composed of 10
articles in accordance with the severity of dyspnea including 0
(no dyspnea) - 10 (the most severe dyspnea) [26 and 30].

e COPD Assessment Test (CAT): It 1is a test consisting of 8
questions measuring the impairment in health condition of COPD
assessment. Its aim 1s to reveal the severity of disease by
showing the impact of COPD with sum of scores obtained from a
patient. If the test score is within 0-10 range, 1t 1is
considered as low; if it is within 21-30, it is high; 1if it is
very high, it is evaluated as effective [28 and 31].

e Six-Minute Walk Test (6MWT): It is an easily achievable test
showing exercise capacity objectively. How far (meter) patient
is able to walk 1in six minutes 1is measured. The patient 1is
rested 10 minutes before the test. In the determination of
treatment efficiency of COPD patients, minimum clinical
alteration value is accepted as 32-71 meters in 95% confidence
interval [21, 22, 23, 24, 25 and 27].

5. INTERFERENCE

Patients who had referred to Chest Polyclinic for routine
control and been diagnosed with COPD were determined to be classified
as exercise/control group in a randomized way, COPD assessment scale
test (CAT) was applied by obtaining informed consent with introductory
information and St. George respiratory questionnaire by interviewing
face to face and dyspnea severity of the patient was evalauted with
MRC at that moment. Patients were rested in sitting position for 15
minutes and after their wvital signs (blood pressure, pulse,
respiratory rate) and oxygen saturation had been measured, respiratory
function test was carried out; 6-min walk test was performed in the
aftermath of 30-min rest and all results were written 1in patient
follow-up form.

Toolles upper extremity exercise was performed to application
group by the researcher for 8 weeks lasting 3 times a week and 20
minutes; on the other hand, no exercise programme was applied to
control group; only measurements were carried out and normal clinical
protocol was not intervened. Exercise and control group patients were
asked to visit polyclinic on determined dates after 8th week of
application ended; St. George’s respiratory questionnaire and COPD
assessment scale test (CAT) were performed in control group and
dyspnea severity of the patient was evaluated with MRC. Patients were
rested in sitting position for 15 minutes and after their wvital signs
(blood pressure, pulse, respiratory rate) and oxygen saturations had
been measured, respiratory function test was carried out; 6-min walk
test was applied following 30-min rest and all results were noted in
patient’s follow-up form.

6. STATISTICAL ANALYSIS
In the evaluation of research data; Statistical Package for the

Social Sciences (SPSS) for Windows 16.0 package programme was
utilized. Introductory information associated with ©patients was
presented as number, percentage and average. The homogeneity of

experiment and control groups was analysed with chi square test and it
was determined that groups were homogenous. Kruskall-Wallis test,
Wilcoxon Sign test and Pearson’s Correlation test were used in the
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analysis of data. Statistical significancy level was accepted as
p<0.05.

7. RESULTS

When distribution of patients included in the study was examined
according to their personal and disease characteristics; it was
discovered that 1in exercise group average age was 58.00+£5.94 (age
range 46-65), it was 55.87+8.09 (age range 40-65), 92.3% of exercise
and control group were male, 53.8% of exercise group and 61.5% of
control group patients were primary school graduates, no difference
was identified in terms of <variables between chi-square test
performed, exercise and control groups, 59.0% of exercise group and
38.5% of control group were employed, 94.9% of exercise group and
89.7% of control group were married. It was identified that patients
had been diagnosed with COPD in exercise group for 1.82+1.50 years and
1.8441.06 vyears 1in control group, they had no additional disease
except for COPD with 71.8% 1in exercise group and 51.3% in control
group. It was found out that 76.9% of exercise group patients smoked
in any period of their 1lifetime and the average age 1in terms of
smoking initiation was 18.96%x1.99 and it was 18.70+1.80 in control
group patients. It was determined that average smoking cessation age
was 51.7317.20 years in exercise group and it was 50.76+6.97 years in
control group. It was identified that the number of average daily
cigarette use for smokers was 13.00%x4.27 in exercise group and it was
13.50+4.18 in control (Table 1).

Table 1. Distribution of patients according to their smoking behaviors

el FlsoEy Exercise Group (n=39) Control Group (n=39)
Mean+SD (min-max) MeantSD (min-max)
Smoking Initiation Age 18.96+1.99 (13-22) 18.70+£1.80(15-22)
Smoking Cessation Age 51.73+7.20 (33-62) 50.76+6.97 (39-60)
Daily Cigarette Use 13.00+4.27 (10-20) 13.50+4.18 (10-20)

It was discovered that score average of patients on the 8th week
of SGRQ evaluating 1life quality of patients in 1lung diseases was
36.57£14.10 in exercise group, 43.65115.58 in control group and the
difference was determined to be statistically significant in Mann-
Whitney U test (MWU=563.0, p=0.048, p<0.05) (Table 2).

Table 2. Distribution of patients according to the difference between
sgrg and subscale mean scores after 8 week

SGRQ Subscale Score Averages (X+SD) Scale Total
Patient Group Symptom Score | Activity Score Effect Score Average
Average Average Score Average (min-max)
Exercise Group X=36.57£14.10
+ + +
(n=39) 47.24+£3.12 43.314£2.36 29.38%£2.56 (10.94-73.79)
= +
Control Group 58.33%£2.96 49.53+2.87 35.70£2.68 X=43.65£15.58
(n=39) (23.03-64.71)
MWU=563.0 P=0.048 P<0.05

The differences on 0th and 8th week; SGRQ, CAT, MRC, BORG score
averages of exercise and control group patients and 6 MWT distances
were found statistically significant with Mann Whitney Test (p<0.05)
(Table 3). In addition, the distance measurements of 6 MWT on Oth and
8th week of exercise group were of clinically importance. While a
reduction was observed in CAT score averages on 8th week compared to
Oth week in 43.6% of control group patients, a decrease was seen in
CAT score averages on 8th week of 84.6% of exercise group patients and
the difference between alterations in Wilcoxon Signed Rank test was
not statistically significant (Z2=-1.241 P=0.215 P>0.05). It was found
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out that partial oxygen saturation of patients in exercise group was
97.48+0.91 on 8th week score average and it was 97.48+0.91 for control
group patients. This difference was not statistically significant in
Mann-Whitney U test (MWU=760.5, P=1.00, P>0.05).

Table 3. Distribution of the patients according to their mean SGRQ,
CAT, MRC, BORG, PFT, 6MWT score difference between 0 and 8 weeks

Exercise Group (n=39) Control Group (n=39) MWU
X+SD (min.-max) X+SD (min.-max) P

SGRQ Difference -7.46+£8.55 -2.28+8.78 220.0
Score Average (-36.52-10.43) (-38.73-0.00) 0.000
CAT Difference -3.00+£2.94 -0.64+£2.41 381.5
Score Average (-11.00-1.00) (-8.00-3.00) 0.000
MRC Difference -1.82+£0.75 -0.05+£0.60 51.5
Score Average (-4.00-0.00) (-1.00-1.00) 0.000
BORG Difference -2.41+£1.09 -0.05+1.14 107.0
Score Average (-5.00-0.00) (-2.00-3.00) 0.000
6MWT Average 34.56+42.96 0.76+9.63 182.0
Distance Difference (-70.00-160.00) (-20.00-20.00) 0.000

8. DISCUSSION

This research was of experimental type and carried out to study
the effect of toolles upper extremity exercise on dyspnea, 1life
quality and some physiological parameters performed for 8 weeks (3
days a week and 30 minutes each time) in COPD patients. It was found
out that upper extremity exercises performed for 8 weeks (3 days a
week regularly) were influential in decreasing dyspnea that patients
had been experiencing. The difference between SGRQ, CAT, MRC, BORG
score averages of 0Oth and 8th week of COPD patients in upper extremity
exercise group and 6 MWT distances was found significant and these
results were determined to be of clinically wvalue.

While there was no statistically and clinically significant
alteration in SGRQ score averages at the end of 8th week of control
group patients, there was a statistically and clinically significant
decrease in SGRQ score averages of exercise group patients and an
increase was observed in the life quality of COPD patients along with
exercise programme. The difference Dbetween 8th week SGRQ score
averages of exercise and control groups was found statistically and
clinically significant and life quality of patients on whom exercise
had been applied increased more compared to that of control group. The
findings obtained from the study show parallelism with other study
findings [10, 25, 32, 33 and 34]. Our study and other study results
emphasize that supportive applications 1in addition to medical
treatment have a favourable effect 1in increasing 1life quality of
patients.

While CAT score average reduced 1in the majority of exercise
group after 8 weeks in the research, it was vice versa in the control
group. However, the difference of 8th week CAT score averages between
groups was statistically identified as insignificant. Our study
findings show similarity with the study of Tilice, et al., (2016) in
which they analyzed the effect of patient coaching on some symptoms of
COPD patients [31]. Although the positive alteration in CAT score
averages of exercise group ©patients in our <research was not

statistically significant, the decrease in disease severity
experienced individually is thought to Dbe caused by regularly
performed exercise programme. CAT aimig to evaluate the disease

individually cannot be compared with different studies since it cannot
be used with other scales. It was found out that the difference
between MRC and BORG Dyspnea Scale score averages after 8th week
related to exercise and control group patients was statistically
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significant and there was a reduction in experienced dyspnea. The
findings obtained from the study display parallelism with study
results performed [23 and 25].

In a study that Goékoglu et al (2006) evaluated the effectiveness
of pulmonary rehabilitation programme in COPD patients; it was found
that the difference between 0th and 8th week measurement results of
BORG dyspnea scale was statistically significant in pulmonary
rehabilitation patient group, however, insignificant in control group
patients [16]. In a study that Alkan et al (2006) conducted with 25
COPD patients to examine the efficiency of home rahabilitation
programme in COPD; it was determined that there was a decrease in the
first and last measurement value of BORG dyspnea scale and this
reduction was significant [22]. In a study carried out by Gigliotti et
al (2005), it was established that BORG dyspnea score was
statistically significant in terms of the difference regarding
averages that was before and after exercise programme [19]. This
study’s results displaying similar findings with our study show that
different exercise and home-assisted programmes in addition to medical
treatment were effective for patients in reducing dyspnea which is the
most important symptom of disease.

The difference of 6 MWT averages on the 8th week in terms of
exercise and control groups 1is found as significant both statistically
and clinically. It is noticed that upper extremity exercise programme
carried out regularly was beneficial 1in decreasing the effect of
disease Dby increasing the walking distance together with medical
treatment. The results of other studies in literature also support our
study findings [21, 22, 23, 24, 25 and 27].

No statistically significant relation was found between partial
oxygen saturation and BORG dyspnea scale in our study. In a study
conducted by Glines et all. (2012), no significant correlation was
determined between partial oxygen saturation wvalue and BORG dyspnea
scale value [26]. While these findings show similarity with each
other, it demonstrates that there 1is no immediate response in the
saturation value despite reduction 1in respiratory distress. The
alterations in these results are thought to be followed with long term
studies in this patient group.

In conclusion, our study results suggest that upper extremity
exercises applied for 8 weeks (3 days a week regularly) in COPD
patients were discovered to be efficient in reducing dyspnea that
patients had gone through. Disease management is substantial in
chronic diseases leading to disability like COPD commonly observed all
over the world. 1In the management of this, specialized health
personnel including not only doctor, but also nurse and
physiotherapist is required in this field. However, we observe that
nursing service is mostly ensured as general health care.
Actualization of post graduate programmes in certain areas following
undergraduate education will directly and indirectly contribute to
reduction of costs owing to improvement in the disease and their 1life
quality.

By educating specialist nurses in the area of pulmonary medicine
by planning certification programs and facilitating their active
participation in nonpharmacological treatment, it is thought that it
will Dbe ©possible to manage the COPD symptoms effectively and
complications, and yield a reduction in the burden of this disease in
health economics. In addition to these results, the effect of
application of upper extremity exercises to COPD patients 1in proper
setting of clinic is recommended to be analyzed for different diseases
depending on dyspnea. This research was supported by University
Scientific Research Projects as ASYO-12001 numbered project. This
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research was presented as oral Dbulletin in 15th National Nursing
Congress organized by Atatlirk University in Erzurum on September 2015
and it was deemed worthy of ™“Oral Bulletin Winner”. There 1is no
conflict of interest.

MAIN POINT

e Dyspnea 1is an important symptom in the life quality of a patient
in COPD, and PR is useful in reducing dyspnea.

e Pulmonary Rehabilitation reported to be effective in the
administration of symptoms appearing along with COPD is a
comprehensive programme and it increases their compliance with
medication, 1life quality by improving patients’ physical and
psychological conditions. However, 1t has Dbeen observed that
these units are absent or inadequate in many health
institutions.

e Under the conditions that every patient is not able to reach
pulmonary training programmes in our country, practicing
training on the person with COPD is of great importance for
nurse to enhance the functional condition of the patient.

e TIn conclusion, our study results suggest that upper extremity
exercises applied by a specialist nurse for 8 weeks (3 days a
week regularly) in COPD patients were discovered to be efficient
in reducing dyspnea that patients had gone through and in
increasing their life quality.
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