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ABSTRACT

It has been hypothesized that musculo
skeletal disorders could be found in the diabetes
in a variety of ways, for instance, glycosylation of
protein, microvascular abnormalities with damage
to blood vessels and nerves, and collagen
accumulation in skin and periarticular structures.
And this results in changes in the connective
tissue and may lead to gain musculoskeletal
disorders finally. Due to lacking of the information
in terms of the prevalence of musculoskeletal
disorders in diabetes in Thailand, the aim of this
study was to investigate the prevalence of
musculoskeletal disorders in the diabetic patients
in Khon Kaen province, Thailand. Three-hundred
diabetes, aged 35-73 years, from five
communities in Khon Kaen province, were
participated in this study. Five most common
musculoskeletal disorders in diabetes:
cheiroarthropathy, frozen shoulder, shoulder hand
syndrome, trigger finger and carpal tunnel
syndrome, found in the diabetes from the other
countries were examined by the principal
investigator. In addition to, the correlation between
the prevalence of musculoskeletal disorders and
the duration of the diabetic illness was also
studied. This study demonstrated that the
prevalence of cheiroarthopathy, frozen shoulder,
shoulder hand syndrome, trigger finger and carpal
tunnel syndrome were 15.67% (95% Cl = 11.53 -
19.80), 47.33% (95% Cl = 41.65 - 53.02), 2.67%
(95% CI = 0.83 - 4.50), 12.0% (95% CI = 8.30 —
15.69) and 35.33% (95% Cl = 29.89-40.77),

respectively. And the simple logistic revealed that
the prevalence of musculoskeletal disorders had a
significant correlation with the duration of the
diabetic illness (p < 0.05). In conclusion, the
findings in this study showed that the prevalence
of musculoskeletal disorders in the diabetes is
relatively high, therefore it would be worth to
further investigate the risk factors for the
musculoskeletal complications in diabetic patients

in order to prevent them suffering to the disorders.

Key words: musculoskeletal disorders, diabetes

mellitus, prevalence
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ABSTRACT

The present study aimed to investigate the
correlation between level of lumbar stability, leg
strength and vertical jump height. Twenty healthy
males aged 18 to 25 years participated in this
study. All subjects performed leg muscle strength
test, lumbar stability and vertical jump, with 2
minutes rest between each test. The leg muscle
strength was measured by leg dynamometer. The
lumbar stability was recorded as level one to six
using biofeedback stabilizer.

The results showed positive correlation
between lumbar stability and vertical jump height
(r=0.485, p=0.03). The positive correlation was
also demonstrated between leg strength and
vertical jump height (r=0.466, p=0.038). The
results indicated that the lumbar stability and leg
strength are factors which could affect vertical
jump height. Therefore, an increase in lumbar
stability and leg strength may improve vertical

jump performance.
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INTRODUCTION

The lumbar stability has been used to
connote core stability and trunk stability.1 The
lumbar stability incorporates three subsystems;
passive subsystem, active subsystem and neural
control subsystem.z’6

Trunk stability occurs from combination of
global and local muscles. The global muscle
refers to the large, superficial muscles around
abdominal and lumbar, such as rectus abdominis,
external abdominis oblique and paraspinals. The
local muscle refers to the deep muscles of
abdominal and lumbar, such as the transversus
abdominis and multifidus.”™"® Especially, the
transversus abdominis is the first muscle
activated automatically to control trunk stability
before prime mover of limbs movement.”*"°

Vertical jumping is one of the most frequent
movement in many spor‘[s.”'13 There are several
factors affecting on the performance of vertical
jump, such as leg power, countermovement
technique, arm swing, physical characteristic
(age, height, weight) and trunk stability.m'15 Having
good trunk stability could provide solid posture to
protect unsuitable movement during jumping. The
forces are generated by lower limb movement can
transfer efficiently with little force dissipates,
giving both great power potential and more
efficient movement.'* "

From the literature review, many studies

reported the effects of Iumbar stabilization

exercise, leg power, countermovement, arm
swing and physical characteristics on the vertical

14-16 .
The correlations between lumbar

jump.
stabilization exercise and vertical jump height
were also reported in both healthy and athlete
subjects. However, the previous studies
measured the lumbar stability by recording the
endurance of trunk muscles. This method did not
represent the performance of transversus
abdominis and multifidus muscles. In the present
study, the level of lumbar stability was measured
by using the pressure biofeedback which could

indirectly represent performance of transversus

abdominis and multifidus muscles.

METHODS

Twenty healthy male subjects aged between
18 and 25 vyears with BMI 18.5-23 kg/m2
participated in this study. After being explained
the objectives and the testing procedure, each
subject signed an informed consent before
testing. This study was approved by Ethical
Committee on Research Involving Human Subject,
Mahidol University.

Level of lumbar stability was tested by lumbar
stabilization exercise levels using biofeedback
stabilizer (Stabilizer, Chattanooga).5 The subjects
lied supine with knee flexion. The pressure
biofeedback was placed at lumbar region. If the
subject was able to perform each test level by
stabilizing back during breathing and maintain
pressure at 40+4 mmHg for three breathing
cycles, the test level was considered successful

and the subject passed with that level. Then the
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subjects performed next test level until the subject
could not perform the higher level.” There were
totally six levels of exercise.’

For the leg strength, the subjects stood on leg
dynamometer platform with their feet apart
approximately as the shoulder width. Their knees
flexed 70 degrees and their hands grasped the
ends of the dynamometer bar. The back was kept
straight and the hips were positioned directly over
the ankle joints. The subject was instructed to
extend their knees smoothly and as forcefully as
pos,s,ible.24 This test was performed three times
with two minutes rest between each trial. The
maximum force was recorded.

In vertical jump test, the subjects put their
right and left middle fingers on a stamp pad. They
stood facing the plastic board with both arms
straight and hands over head. Each subject
performed three countermovement jumps without
arm swing (hands over head through movement)
as high as possible and touched the plastic board
when reaching the highest position during each

test. Each subject was allowed to rest two minutes

between each jump. The jump distance of the
highest jumping was recorded.

All data were analyzed using Kolmogorov-
Sminov Goodness of fit test for data distribution.
Spearman Rank Order Correlation was used to
calculate correlation between the level of lumbar
stability and the vertical jump height. Pearson
Product-Moment Correlation was used to calculate
correlation between the leg strength and the
vertical jump height. Statistical significance was

set at p-value less than 0.05.

RESULTS

The characteristics of subjects are shown in
Table 1. The values of leg strength and vertical
jump height are demonstrated as means and
standard deviations (see Table 2). The levels of
lumbar stability for all subjects are presented in
Table 3. The scatter plots between vertical jump
height and lumbar stability is presented in Figure
1 with a significant correlation r=0.485, p=0.03.
The values of vertical jump height were plotted
against leg strength as presented in Figure 2 with

a significant correlation r=0.466, p=0.038.

Table 1 Means and standard deviations of age, weight, height and body mass index of subjects (n=20)

Mean | Standard Deviation | Minimum | Maximum
Age (yrs) 20 1.89 18 25
Weight (kg) | 59.59 6.36 48 70.50
Height (cm) | 171.37 6.24 160 185
BMI (kg/m?) | 20.26 1.62 18.5 22.83
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Table 2 Means and standard deviations, minimum and maximum values of leg strength and vertical

jump height (n=20)

Variables Mean | Standard Deviation | Minimum | Maximum
Leg strength (kg) 154.7 32.39 246.5 101
Vertical jump height (cm) | 45.34 6.19 34.2 59.75

Table 3 Level of lumbar stability (n=20) DISCUSSION
Level of lumbar stability | n The stability of trunk is essential for effective
1 1 movement especially specific movement of limbs
2 4 such as strike, throwing, kicking and jumping.m’ K
3 10 The contraction of stabilizer muscles provides
4 4 solid trunk. It supports athlete’s high jump
5 ] because the little force depletes, transferring force
efficiently from the trunk to limbs without unsuited
. movement and give powerful movement.” "” "' The
60 . . result in this study showed correlation between
g 50] . i : lumbar stability and vertical jump height (r=0.485,
% 40 . ' ' p=0.03), which confirmed the theory. However,

E adl r=0.485, p=0.03
E Ny this study found mild correlation between these
1dl two variables. The finding of this study supported
0 the study of Mills et al in 2005 and Butcher et al in
0 1 2 3 4 5 6
Lumbar stability (levels)

Figure 1 Lumbar stability and vertical jump height

in healthy male subjects (n=20).
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= 20
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Leg strength (kg)

Figure 2 Leg strength and vertical jump height in

healthy male subjects (n=20)

2007. They found that the subjects in the lumbar
stabilization exercise group gained more vertical
jump height and improved level of lumbar stability
at the end of the program.12' "

Moreover, the present study also found mild
correlation between leg strength and vertical jump
height (r=0.466, p=0.038). This study measured
leg strength using leg dynamometer which
employed a closed kinetic chain method and the
measured position was used to test leg extensor
muscles in squat position which was the major

component  for jumping.18 Blackburd and

Morvisseyw9 found that closed kinetic chain
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strength for the lower extremity extensors
correlated with vertical jump performance, while
open kinetic chain strength did not show any
correlation. The finding of this study supported the
results of previous studies even though a different
method of leg strength measurement was used.
Dowling and Vamos in 1993 suggested that lower
extremity power was an excellent predictor of
jump displacement.20 Mathew in 1996 and Vanezis
in 2005 demonstrated that the leg strength was
related to vertical jump height and the muscle
strength of lower limb was the main determinant of
vertical jump performance.m' In  addition,
Rousanoglou in 2008 found moderate relationship
between knee extensor strength and jumping

. 23
performance in volleyball players.

CONCLUSION

The findings of this study showed mild
correlation between lumbar stability and vertical
jump height. There was also mild correlation
between leg strength and vertical jump height.
The results indicated that lumbar stability and leg
strength could be the factors affecting the vertical
jump height.

For further study, it is interesting to investigate
the effect of lumbar stability training on jump
performance in athletes with low level of lumbar
stability. EMG of transversus abdominis muscle
should be investigated to verify the main muscle
work during vertical jump. Besides, the subjects in
the further study would be the athletes to be more

applicable for the results in training programs.
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ABSTRACT

The purposes of this study were to investigate
knowledge and frequency of behaviors of major
caregivers on promoting the child development in
preschoolers. Sixty two major caregivers of
preschoolers at the Khlong Nong Lek
development of childhood center and Ban Khlong
Nong Lek school, Tah Poe subdistrict, Muang
district, Phitsanulok Province, participated in this
study. Knowledge and frequency of behaviors of
major caregivers on promoting the child
development in preschoolers were evaluated by
the questionnaire. The collected data were
analyzed using percentage. The result showed
that most of major caregivers had the high
knowledge level (85.48%). Findings about
developmental sub-area were as following;
physical development (median scores 88.10),
cognitive development (median scores 91.13),
psycho-emotional development (median scores
88.30) and social developments (median scores
86.29). The frequency of behaviors on promoting

four sub-areas of child development (physical

development, cognitive development, psycho-
emotional development and social developments)
were at “almost every day” level with a percentage
as following;, 62.50%, 66.73%, 67.94% and
60.08% respectively. Findings in this study can be
a fundamental information referred to local
agencies related preschool settings as a guideline

concerning child development advice and training
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Immediate effect of pulley exercise on the frozen shoulder in diabetic patients
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ABSTRACT

Frozen shoulder is commonly found in
diabetic patients. This problem can disturb
patients’ resting time and in some cases, it
impedes the patients from their normal activities
due to limitation of shoulder movements. The aim
of this study was to determine the immediate
effect of pulley exercise on range of motion of
shoulder joint in diabetes patients with frozen
shoulder. Cross-over design was selected thirty
volunteers, 10 males and 20 females aged
58.47+9.64 years participated in this study. The
volunteers were randomly divided into two groups.
Group one received first treatment by the
application of hot pack only and for the second

treatment, the hot pack was used together with the

pulley exercise. Group two received treatment
through the application of hot pack plus pulley
exercise for the first treatment and of hot pack
only for the second treatment. The interval
between the first and second treatments was a
week. The shoulder's range of motions; flexion,
abduction, internal rotation and external rotation,
were measured before and after each treatment.
The findings demonstrated that the treatment by
pulley exercise plus hot pack provided
significantly greater increases of shoulder’'s range
of motion in flexion (p < 0.001), abduction (p <
0.001), internal rotation (p < 0.001) and external
rotation (p < 0.005) than those provided by hot
pack only. In conclusion, the pulley exercise plus

hot pack treatment can increase the shoulder’s

* Corresponding author: Back, Neck and Other Joint Pain Research Group, Faculty of Associated Medical

Science, Khon Kaen University, Khon Kaen, 40002, THAILAND, Email : rungthip45@yahoo.com
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range of motions in the directions of flexion,
abduction, internal rotation and external rotation

than the hot pack treatment only.
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ABSTRACT

Lung cancer is the most common cancer
found in men, the third most common in women,
and the leading cause of cancer-related death for
both genders at Maharaj Hospital. Although
chemotherapy is a common therapy for treating
advanced lung cancer, studies on the effects of
chemotherapy on cardiorespiratory fitness (CRF)
and quality of life (QoL) in lung cancer patients
have remained limited. The aim of this study was
to investigate the effects of chemotherapy on CRF
and QoL in newly diagnosed patients with an
advanced stage of small cell lung cancer (SCLC)
or non-small cell lung cancer (NSCLC). Seventeen
patients participated in this prospective case
series study. The CRF parameters, including
exercise capacity and cardiovascular variables,
were measured by the six minute walk test
(6BMWT). Pulmonary function was measured by
pulmonary function tests (PFTs) and QoL was
measured by using the core questionnaire
(EORTC QLQ C-30) and supplementary module
questionnaire (LC-13). All measurements were
measured before, after receiving the 2nd, and the
4" courses of chemotherapy. Data were analyzed

by using repeated measure ANOVA with the

Bonferroni correction method, except for QoL
items, which were analyzed using the Friedman
test. The Wilcoxon Signed Ranks test was applied
as the post hoc test. The results showed twelve
patients (age mean 63 + 8 yrs) completed the final
assessed program (71%). All patients were
NSCLC types. There was no change of the six
minute walk distance after receiving the 4" course
of chemotherapy. There were increases of post-
heart rate and leg-fatigue immediately after
performing the 6MWT after receiving the 4" and
the 2™ courses of chemotherapy, respectively.
However, there was no change in other
cardiovascular variables. There was no change of
pulmonary function, except that PEFR, . .
increased after receiving the 4" course of
chemotherapy. The QoL score did not change,
except that the hair loss and peripheral
neuropathy items were worse after receiving the

nd

2" and the 4" courses of chemotherapy,
respectively. Therefore, chemotherapy did not
affect CRF and QoL in the newly diagnosed
patients with an advanced stage of NSCLC.
However, the health professionals should still pay
attention and be careful when prescribing
chemotherapy as a remedy for advanced lung
cancer patients. In a future study, the health
professionals could apply other interventions such
as an exercise program to improve CRF and QoL
in advanced lung cancer patients who receive
chemotherapy.

Key words: Exercise capacity, six minute walk test
(6BMWT), pulmonary function test (PFT), quality of
life questionnaire (EORTC QLQ C-30 and LC-13),

advanced lung cancer
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INTRODUCTION

Lung cancer is the most common cancer
found in men, the third most common in women,
and leading cause of cancer-related death for
both genders at Maharaj Hospitalw. Currently, the
most common option for treatment in advanced
lung cancer patients is chemotherapy, both for
Non-Small Cell Lung Cancer (NSCLC) and Small
Cell Lung Cancer (SCLC)2’3. Previous studies
reported that chemotherapy was the most
effective treatment in terms of increasing survival
rates, decreasing symptoms, and improving
quality of life (QoL) “’. However, there are reports
of adverse effects of chemotherapy toxicity from
the micro level of the molecules of tissue to the
macro level of physical and psychological health”
® In addition, there are adverse effects of
chemotherapy on cardiorespiratory fitness (CRF)
caused by cardiotoxicity and changes in lung

. 9,12 13
properties

. Previous studies have consistently
demonstrated the decreased diffusion capacity of
lungs after chemotherapywm. However,
pulmonary function tests (PFTs) such as FEV,,
FVC, FEV,/FVC have demonstrated ambiguous

SIS Moreover, the effect of

results
chemotherapy on exercise capacity is unclear.
There are reports of either a decline or no change
of exercise capacity after receiving chemotherapy
> 1% The difference in results might be because
of the differences of study design and outcome
measurements. In addition, previous studies
reported that chemotherapy was related to many
adverse symptoms and limited the physical

function and exercise tolerance of lung cancer

19-22 . .
. However, there is still a lack of

patients
research on the effects of different courses of
chemotherapy on CRF and QoL. Therefore, the
purpose of this study was to investigate the effects
of three difference courses of chemotherapy on
CRF and QoL in the newly diagnosed patients with
an advanced stage of SCLC or NSCLC. This study
hypothesized that CRF and QoL would decline
over time, meaning that those parameters
measured before patients received chemotherapy
would be better than after they received the 2"
course of chemotherapy, and that parameters

measured after the 2" course would be better

than after the 4" course.

METHOD

This study was a prospective case series
study design. Participants were patients who were
recently diagnosed with advanced NSCLC or
SCLC and who had planned to receive
chemotherapy. Patients were recruited by using a
purposive sampling method from Maharaj Nokorn
Chiang Mai Hospital in Chiang Mai. All patients
signed informed consent forms prior to entry into
the study. The study was approved by the Ethics
Committee of the Faculty of Medicine, Chiang Mai
University.

Participant characteristics

Seventeen patients were enrolled in the study.
Al patients were diagnosed with advanced
NSCLC and SCLC and had plans for
chemotherapy within one month after diagnosis.
Male or female patients who were more than 18

years old, had an Eastern Co-operative Oncology
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Group performance status score of 0-1, and
communicated well in Thai were included in the
study. Patients who had any existing
contraindications for exercise testing, had a
history of heart or lung surgery, had a history of
radiotherapy and chemotherapy prior to the study,
had any cardiopulmonary/ neurological and
orthopedic signs or symptoms that limited
ambulation or walking, or had brain or bone
metastasis were excluded. There was one patient
who was diagnosed with SCLC, while the others
had NSCLC. There were five patients who did not
complete the study: one lost contact with the
researchers, one had liver complications, one had
lung effusion after the 2" course of
chemotherapy, one had to do additional
radiotherapy, and one had no time and was tired.
Twelve patients (10 males and 2 females)
completed the study (71%), aged 63 + 8 years
(mean = SD) and all patients had NSCLC. Every
patient received either carboplatin or cisplatin and
one or more of the following drugs: paclitaxel,
gemcitabine, docetaxel and etoposide.
Instruments

A spirometer (Sensor Medics®, Yoba, Linda,
CA, USA) with a mouthpiece was used to perform
the PFTs. A pulse oxymeter, sphygmomanometer,
stethoscope, stopwatch, chair, orange traffic
cone, meter-cassette, thermometer, Borg’'s scale,
and supplemental portable oxygen were used to
perform the 6MTW test. The European
Organization for Research and Treatment of
Cancer Quality-of-life Questionnaires (EORTC
QLQ-C30 and QLQ-LC13) were used to measure
the QoL.

Outcome measures

The outcome measures in this study were
CRF and QoL score. CRF includes 1) PFTs, and 2)
exercise capacity. The PFTs parameters,
including the %predicted FEV,, %predicted FVC,
FEV,/FVC ratio, %predicted FEF25-75% and
%predicted PEFR were achieved by using a
spirometer, according to standard procedures of
the American Thoracic Society’s guidelines for
measurement spirometry % All measurements
were done by one physical therapist who had
experience with the measurements. The 6MWT
measures the distance in meters that patients walk
as fast as possible along a 25-meter track on a flat
and hard surface within 6 minutes, according to
the American Thoracic Society’s guidelines for
measurement of the BMWT . Distance, dyspnea
score, and leg fatigue score were measured by
using the rating of perceived exertion (RPE).
Oxygen saturation, heart rate and blood pressure
were recorded both before and immediately after
performing the 6MWT. The QoL questionnaires
were divided into the core questionnaire EORTC
QLQ C-30 and supplementary module LC-13

25

translated to Thai =. The QLQ C-30 has an
integrated system for evaluating the health-related
QoL specifically for cancer patients. This
questionnaire has been extensively used in
cancer clinical trials and is composed of 30
questions divided into three major groups (global
health status, five subgroups of functional scales
and eight symptom scales). The LC-13 s
commonly used in parallel with the core QLQ C-

30. It is designed for use with patients who receive

chemotherapy or radiotherapy and is composed
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of 13 questions. The questions were about lung
cancer related symptoms, treatment related side
effects, and pain medication. Both questionnaires
were transformed to a 0-100 scale and the
patients had to answer all questions by
themselves. However, assistance could be
provided if necessary.
Procedures

Patients who had been diagnosed with
advanced NSCLC and SCLC by an oncologist
and met the inclusion and exclusion criteria
participated in this study. After the physician set
the day that the patients had to receive the 1°
course of chemotherapy, patients were screened
by the physiotherapist and had an appointment
with the physical therapist. The 1% assessment
was performed one day before receiving the 1°
course of chemotherapy. Patients who agreed to
participate in the study signed informed consent
forms. After that, patients were assessed using the
PFTs, then performed the 6MWT, and concluded
testing with the QoL questionnaires. The 2"
assessment, including the PFTs, 6MWT and the
QoL questionnaires, was performed one day
before patients received the 3" course of
chemotherapy, and the 3" assessment was
performed three to four weeks after patients
received the 4" course of chemotherapy. The total
time frame of the study was around 3-4 months.

Statistical analysis

The 6-minute walk distance (6MWD) and
pulmonary function data were presented in terms

of mean and standard deviation, whereas the QoL

score was presented in terms of median. A one
sample Kolmogorov-Sminov test was used to
determine the normal distribution of all
parameters. One way repeated measured ANOVA
with the Bonferroni correction method was used to
determine the effects of chemotherapy by time on
the 6BMWD and PFTs scores before chemotherapy
and after receiving the 2" and 4" courses of
chemotherapy. The QoL items were analyzed by
using the Friedman test, and the Wilcoxon Signed
Ranks test was applied as the post hoc test. All
statistical tests were undertaken using the
Statistical Package for the Social Sciences (SPSS
version 16.0 for Windows). Statistically significant

difference level was set at p < 0.05.

RESULTS

Exercise capacity

There was no statistically significant
difference of the six minute walk distance after
patients received the 4" course of chemotherapy.

The six minute walk distance is shown in Table 1.

Table 1 Six Minute Walk Distance (Mean * SD)
(n=12), within group comparision using Repeated

measured ANOVA

Period 6MWD (m.)

Pre-1* chemo. | 413.79+70.99

Post-2" chemo. | 415.35+60.92

Post-4" chemo. | 420.63+74.39
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Table 2 Cardiovascular variables responded to 6BMWT (Mean + SD) (n=12); a = significant difference from

pre-1St course of chemotherapy, b = significant difference from post-2”d course of chemotherapy, within group

comparison using Repeated measured ANOVA

Cadiovascular variables | Pre-1% chemo. | Post-2" chemo. | Post-4" chemo.
pre-HR 86.83+11.01 88.75+11.26 93.58+12.29
post-HR 100.75£11.90 | 106.92+14.82 116.00£17.10™°
Y%omax-HR . 8.90+7.47 11.54+6.22 14.3245.92
pre-systolic 118.50+£20.11 113.50+£14.80 115.50+£20.21
post-systolic 127.67+21.82 | 121.08+16.58 126.58+22.05
systolic-change 9.17+9.37 7.58+£10.41 11.08x£8.55
pre-diastolic 82.58+15.20 77.92+6.04 78.0049.71
post-diastolic 84.83+£14.82 77.25+7.25 80.25+11.25
diastolic-change 2.25+3.96 -0.67+6.75 2.25+4.29
pre-Sp0, 96.42+1.56 97.25+1.71 97.08+1.73
post-SpO, 97.00£1.21 97.08+1.38 97.17+2.25
pre-dyspnea 1.42+1.44 1.67+£1.13 1.08+1.00
post-dyspnea 2.67+1.15 2.21+0.84 2.58+1.08
pre-fatigue 0.67+1.05 0.88+1.15 0.58+0.79
post-fatigue 1.04+1.25 2.42+1.44° 2.08+1.16
Response of cardiorespiratory variables to the PEFR after patients received the 4" course

6MWT

There was no significant difference in
cardiorespiratory parameters, except for an
increase of post-heart rate and post-leg fatigue
after patients received the 4" and the 2" courses
of chemotherapy, respectively (p = 0.007 and p =
0.029, respectively) (Table 2).

Pulmonary function tests

There was no significant difference in lung

function parameters, except for an increase of

%predicted

of chemotherapy (p = 0.033) (Table 3).

Quality of life items

For the QLQ-C30 questionnaire, there was no
change of QoL after patients received the 4"
course of chemotherapy. The QoL scores are
shown in Table 4. There was no change of the LC-
13 questionnaire, except hair loss and peripheral
neuropathy items were worse after the 2" and 4"
courses of chemotherapy, respectively. (p = 0.003

and p = 0.000, respectively) (Table 4).
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Table 3 Pulmonary function tests (Mean + SD) (n=12); a = significant difference from pre-1St course of

chemotherapy, within group comparision using Repeated measured ANOVA

Parameters Pre-1* chemo. | Post-2" chemo. | Post-4" chemo.
FEV1, edictea 73.08+20.40 75.25+24.90 78.25+25.10
FVC,, redioted 82.58+22.91 88.42+23.30 91.17+22.53
FEV1/FVC 74.08+10.08 70.08+12.55 70.50+13.21
FEF )5 7svpredioted 51.67+23.43 49.00+24.42 51.08+21.78
PEFR,, edictea 83.08+31.03 96.17+23.15 100.25+20.84°

DISCUSSION

The aim of this study was to investigate the
effects of chemotherapy on CRF and QoL in newly
diagnosed patients with advanced stages of
SCLC or NSCLC. This study found that
chemotherapy did not affect CRF and QoL in
advanced stage lung cancer patients. Therefore,
exercise capacity, cardiovascular variables,
pulmonary lung functions and the QoL scores did
not change after patients received four courses of

chemotherapy.

Exercise Capacity

Exercise capacity in this study did not decline

after patients received four courses of
chemotherapy. The results of this study contrast
with previous studies. A study by Shin et al.'
showed significantly reduced maximal oxygen
uptake (VO,max) after receiving three cycles of
chemotherapy in locally advanced NSCLC
patients. Moreover, a study by Kasymjanova et
al.”® showed a decrease of BMWD after advanced
NSCLC patients received two courses of
chemotherapy. Similar to this study, a study by

Mohan et al. ° showed that there was no change of

6MWD after four courses of chemotherapy in

advanced NSCLC patients. The increase of
exercise capacity in this study might possibly be
explained by the fact that the patients had higher
physical fitness levels at the beginning of the
study. The results of the functioning item of the
core QoL form (QLQ C-30) were equal to or
greater than 80 percent. Moreover, approximately
50% of patients were still working and some
patients reported that they exercised. In addition,
it might be possible that the patients in this study
had a good response to chemotherapy, which
could have been responsible for the lack of
decline in the 6MWD. However, there was one
patient who felt more tired, and one patient that
had lung effusion after receiving two courses of
chemotherapy. After having those problems, they
were excluded from the study. These symptoms
might have been caused by the adverse effects of
chemotherapy, which are dyspnea, fatigue, heart
and lung complications (e.g., lung effusion and
tachycardia), and could be related to a reduction

11,13,21,22
. These

in the patients’ daily activities
findings supported the results of increased post-
heart rate after the 4" course and leg fatigue after

the 2™ course of chemotherapy. Therefore, this
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study could not verify that chemotherapy did not no change of the 6MWD after patients received

affect exercise capacity, even though there was four courses of chemotherapy.

Table 4 Quality of life items [QLQ C-30 & LC-13] (Median ) (n=12), a = significant difference from pre-1St
course of chemotherapy, b = significant difference from pos,t—2nd course of chemotherapy, within group

comparision using Friedman Test, post hoc test using Wilcoxon Signed Ranks Test.

QoL items Pre-1" chemo. Post-2" chemo. Post-4" chemo.
QLQ C-30
GH 50.00 62.50 58.34
PF 86.67 80.00 80.00
RF 91.67 91.67 100.00
EF 91.67 95.84 95.84
CF 91.67 100.00 83.33
SF 100.00 100.00 100.00
FA 33.33 33.33 33.33
NV 0 0 0
PA 16.67 16.67 16.67
DY 33.33 33.33 33.33
SL 0 0 0
AP 0 33.33 0
co 0 33.33 0
DI 0 0 0
Fi 16.67 33.33 33.33
LC-13
LCDY 33.33 22.22 22.22
LCCO 33.33 33.33 33.33
LCHA 0 0 0
LCSM 0 0 0
LCDS 0 0 0
LCPN 0 33.33° 33.33°
LCHR 0 50.00° 83.34™"
LCPC 16.67 33.33 33.33
LCPA 16.67 33.33 33.33
LCPO 0 33.33 16.67
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Response of cardiovascular variables to the

6MWT

The patients had normal cardiovascular
responses to the exercise test (6MWT), which
were no decrease of systolic blood pressure and
no drop in oxygen saturation; exceptions were that
after the 2™ course of chemotherapy. There was
also an increase of heart rate and leg fatigue
measured after the 6MWT after the 4" and 2™
courses of chemotherapy. The percent change of
the maximum heart rate tended to increase after
the 4" course of chemotherapy. These might be
caused by the effects of chemotherapy, which
caused patients to feel more dyspnea and fatigue
level or have heart and lung complications (e.g.,
lung effusion and tachycardia) and could reduce

13

patients’ daily activity“‘ “*' However, the BMWT
in this study did not cause any serious adverse
effects on cardiovascular variables and patient
safety, even though these patients were in the

advanced stages of the disease.

Pulmonary function test

The results of the present study showed
PEFR% predicted increased significantly after
patients received the 4" course of chemotherapy,
whereas the other variables did not show any
significant change. The results of this study were
similar to previous studies™.  Pinson and
Klastersky15 studied the effects of chemotherapy
after the first three courses, and the results did not
show a statistically significant improvement of
FEV, and VC in the responders group but showed
stable values in the non-responders group. A

study by Mohan et al.’, whose design was similar

to the present study, showed no change in
pulmonary function. In contrast, Maas et al"
studied the effects of three courses of
chemotherapy, and the results showed significant
increases of FEV, and FEV,/VC. However, the
patients in the Maas et al. study were in stage Il
of NSCLC, which is different from the present
study that focused on advanced stages of NSCLC
and SCLC. Leo et al."” studied patients with stage
Illa of NSCLC after they received three courses of
chemotherapy, and the results showed significant
increases of FEV, and FVC. The results of this
study did not support the hypothesis. We
hypothesized that PFTs would decline after
patients completed four courses of chemotherapy
because many previous studies demonstrated
that a side effect of chemotherapy is destruction
of lung properties%' 7 n addition, the previous
studies showed that chemotherapy could be
directly involved in reducing patients’ daily

activities”" ** and limiting physical function'® *°

. All
of these reasons might cause pulmonary function
to decrease after chemotherapy. Conversely, the
results of this study showed no decline in these
variables. Therefore, chemotherapy might not
have affected the lung properties of patients in
this study because the patients did not have any
serious side effects from chemotherapy and could
still carry on work, exercise, and many other
physical activities. Moreover, all patients stopped
smoking after discovering that they had lung
cancer. In addition, it might possible that the

tumors responded to the chemotherapy.

Therefore, all these reasons might have improved
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or delayed the decline of lung function while
patients received four courses of chemotherapy.
Quality of life questionnaires (EORTC QLQ C-30
and LC-13)

The results showed the QoL items including

the core questionnaires (EORCE QLQ C-30) and
supplementary module (LC-13) did not change
after receiving four courses of chemotherapy,
except that hair loss and peripheral neuropathy
significantly increased after the 4" and 2™
courses of chemotherapy, respectively. In contrast
to this study, prior studies showed improvements
on global QoL, relief of some symptoms, and
aggravation of other symptoms” * However, in
part of QLQ C-30 questionnaire, the common
symptoms  that occur before receiving
chemotherapy were fatigue, dyspnea, pain and
financial problems. After receiving four courses of
chemotherapy, patients still had these problems.
For the LC-13 questionnaire, the symptoms
dyspnea, coughing, and pain were obviously
more common before receiving chemotherapy
than other symptoms. After receiving four courses
of chemotherapy, patients still had these
problems, as well. New symptoms that were
present after receiving chemotherapy were the
hair loss items and peripheral neuropathy items,
which were significantly worse after receiving the
4" and 2" courses of chemotherapy, respectively.
The functioning item of the QLQ C-30
questionnaire before receiving chemotherapy was
higher than 80%, and this item was still higher
than 80% after receiving four courses of
chemotherapy. These results indicated that all

patients have a very high level of functioning. In

addition, as mentioned above, many patients can
work, do many physical activities or even
exercise, which, consequently, might
counterbalance  the  adverse effects  of
chemotherapy. Therefore, the majority items of
QoL did not decline after four courses of

chemotherapy in advanced stage lung cancer

patients.

CONCLUSIONS

The main finding of this study is that
chemotherapy did not affect CRF, namely
exercise capacity and pulmonary function, after
patients received four courses of chemotherapy.
In addition, the cardiovascular variables did not
change after four courses of chemotherapy,
except that post-heart rate and leg-fatigue
increased after immediately performing the 6MWT,
after the 4" and the 2™ courses of chemotherapy,
respectively. There were no adverse effects
during and after performing the 6MWT, which
indicated that the 6MWT is appropriately used in
this patient group even though the patients were
in the advanced stage of the disease. For the QoL
part of the core questionnaire (EORTC QLQ C-30),
there was no change of any items. In the
supplementary module (LC-13), there was also no
change in any items, except that hair loss and
peripheral neuropathy were worse after the 4" and
2" courses of chemotherapy, respectively.
Moreover, most patients in this study could keep
their physical functions, work, and exercise after
receiving the 4" course of chemotherapy.
Therefore, CRF and QoL did not change after

receiving four courses of chemotherapy in
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advanced stage lung cancer patients who were
receiving chemotherapy.

Clinical application and future study

This study showed that there was no change
of the CRF and QoL after advanced stage lung
cancer patients received four courses of
chemotherapy. The 6MWT in this study did not
have any adverse effects on cardiovascular
variables and safety for all patients, even though
these patients were in the advanced stages of the
disease. In a future study, health professionals
should add other interventions  during
chemotherapy such as an exercise program, and
then study the effects of exercise training to
improve the CRF and QoL in this patient group.

Limitations and suggestions

There were limitations on this study. First,
there were a small number of subjects. More
subjects are recommended for future studies.
Second, this study only had NSCLC patients, so
the results do not apply in SCLC patients.
Consequently, more studies of SCLC patients
need to be done. Finally, this study had no data
from the lung area that is affected by lung cancer
in each patient. More data will allow a greater
understanding of the response to chemotherapy
of each individual patient. A future study should
apply intervention such as an exercise program
and study the effects of exercise on CRF and QoL
in advanced lung cancer patients who are
receiving chemotherapy.
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