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ABSTRACT

Introduction: Chronic Obstructive Pulmonary Disease (COPD) has a significant impact on quality of life-related health. Aim: It was the detection of Chronic
Obstructive Pulmonary Disease by using telemetric methods and the investigation of the quality of life for people working in Shipbuilding Industry compared
with a control group. Methods: A group of one hundred men working in the shipbuilding industry aged 51.8 + 8.2 years old and a control group of one hundred
men of the general population aged 51.1 + 6.4 years were studied. All participants completed the General Health Questionnaire — 28, the Fagerstrom test and
a form with demographic characteristics. Pulmonary function test results were electronically sent to a specialist for evaluation. Results: People working in
the shipbuilding zone had significantly lower values (p<0.001) in FVC, FEV1 and FEV1/FVC compared with the general population participants. Worse social
functionality was exhibited by workers in the shipbuilding zone, people with elementary education, unemployed and by those suffering from comorbidities
(p <0.001). Conclusions: Health level and its individual dimensions are both assaciated with health self-assessment and occupational and economic status.

The coexistence of chronic diseases and smoking dependence affects emotion and social functioning of individuals.
Key words: Chronic Obstructive Pulmonary Disease, Quality of life, Telemetry.

1. INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a
life-threatening disease characterized by airflow limitation,
which is not fully reversible. The World Health Organization
(WHO) estimates that 210 million people worldwide suffer
from COPD. Despite prevention efforts, the disease appears
to be increasing and predictions show that in 2030 it will
be the third cause of death. COPD is responsible for a large
number of visits to doctors, outpatient departments and hos-
pitals. It has been recorded as the 8th leading cause of years
lived with disability in men and 7th in women in the United
States of America (1). Reduction in expiratory flow is slow,
progressive and associated with an abnormal inflammatory
response of the lungs to irritating particles or gases (2).

COPD affects the entire body and nowadays is considered
a multi systemic disease, since it is one of the leading causes
of death in the world with high levels of hospitalization and
significant financial cost (3). Smoking is the main causative
factor of COPD, while other factors deemed to act aggra-
vatingly and contribute to its occurrence is air pollution and
occupational exposure to industrial pollutants (dust, chem-
icals, fumes, irritant gases, smoke). Hnizdo E. et al., found
that COPD percentage caused by the working environment
was calculated as 19.2% overall and 31.1% among those who

never smoked (4). The diagnosis of COPD is done by spirom-
etry which is a simple but basic examination in the context of
respiratory function testing. The use of spirometry with tele-
metric data transmission may allow early diagnosis of the dis-
ease and facilitate the initiation of medication (5). In patients
with chronic diseases such as asthma, diabetes and COPD,
the use of telehealth methods can reduce hospital admissions
without increasing mortality, but with increasing people’s
quality of life (6)

Quality of life is a highly individualized concept associ-
ated with health and formed mainly by health status (phys-
ical and psychological), functionality, knowledge of the dis-
ease, health habits, use of services, social support system and
by the individual’s adaptive capacity, financial situation and
educational level (7). We can quantify it by using measure-
ment tools, such as questionnaires, and find the correlation
that probably exists between the objective laboratory data
on the health status of people with COPD and the subjective
perception that affects one’s personality. The purpose of this
study was the detection of Chronic Obstructive Pulmonary
Disease by using telemetric methods and investigation of the
quality of life for people working in Shipbuilding Industry
by a control group.
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2. METHODS

Sample — Participants

A group of one hundred people working in the Ship-
building Industry (SI) was studied as well as a control group
of one hundred people of the general population. All were
middle aged men and constituted a convenience sample.

Data were collected on demographic characteristics, educa-
tion, marital status, smoking dependence and personal med-
ical history. Additionally, data were collected on employment
status, self-assessment of health and use of health services. In-
dependence in everyday life activities and quality of life were
assessed by using St. George's Respiratory Questionnaire and
smoking habit by using Fagerstrom test (8, 9). St. George's
Respiratory Questionnaire is a questionnaire designed to as-
sess the relationship of pulmonary disease with quality of life
associated with health and wellbeing. The average time to fill
it out ranges from 10 to 15 minutes depending on age and
educational level of the individual. The questionnaire pro-
vides a sum total and scores for individual symptoms (cough,
sputum, wheezing, dyspnea, their frequency and duration),
activities (which cause or are limited by dyspnea) and impacts
(in a wide range of social functioning and mental disorders as
a result of airway obstruction). The lowest score represents a
better quality of life.

The questionnaire assessing the degree of nicotine depen-
dence (Fagerstrom test) was used to provide a meaningful pic-
ture of smoking habit. It is a questionnaire easy to fill out,
with its composite score of 10 points indicating the max-
imum nicotine dependence.

Study Design —Research Tools

All individuals underwent spirometry and wireless med-
ical devices were used in conjunction with means of web ac-
cess and software for biomedical parameters telemetry ser-
vice. The telemetry system used is a web application based
on the new generation telemedical devices of automatic mea-
surement and wireless transmission of biological signals.

Data were stored in an electronic page which was accessed
by the specialist physician who recorded the COPD diag-
nosis. Diagnosis was based on symptoms and spirometry find-
ings and airway obstruction was staged according to GOLD
guidelines. Participants were asked to make at least three at-
tempts and the highest values of FEV1 and FVC were used to
classify the severity of the degree of airway obstruction.

Statistical analysis

Descriptive and inferential analysis was performed De-
pending on indications, Student’s t-test or Mann-Whitney
nonparametric test was used to compare quantitative vari-
ables between two groups. Respec-

quantitative variables. The level of statistical significance was
set at 0.05 and SPSS 17.0 statistical software was used in the
analysis.

3. RESULTS

Characteristics of Participants

The mean age of workers and general population group
was 51.8 £+ 8.2 and 51.1 + 6.4 years with 25.1 + 11.5 and 25.46
+ 10 years duration of smoking, respectively. There was a sig-
nificantly higher percentage of workers in the general pop-
ulation (75%) compared with the corresponding percentage
in the group of people who worked in the shipbuilding zone
(62%). The working years in the two groups were 10 + 3 and
25.4 + 8.7 respectively.

Fagerstrom score of participants did not differ between the
two groups, as well as their smoking dependence level.

The following diseases were found in the general popula-
tion in order of frequency: arterial hypertension 12%, COPD
10%, heart diseases 9%, orthopedic problems 2%, diabetes
mellitus 6% and other 7%. Respectively, in the shipbuilding
industry workers were found: arterial hypertension 7%,
COPD 13%, heart diseases 4%, orthopedic problems 7%, dia-
betes mellitus 4% and other 7%.

No participant was found in stage IV in the general popula-
tion group and 3 persons respectively were found in the group
of people working in the shipbuilding industry, according
to GOLD guidelines. The workers in the shipbuilding zone
had significantly lower values (p < 0.001) in FVC, FEV1 and
FEV1/FVC compared with the participants of the general
population. There was no significant difference in COPD
stage of participants depending on their workplace, although
most workers in the zone had advanced-stage COPD com-
pared with the general population (Table 1).

Quality of life

Signiﬁcantly higher score in “Symptoms and Activity” dimen-
sions was found in the workers in the shipbuilding industry,
those with basic education and non-actively working during
this period. Health evaluation as moderate/poor and comor-
bidity are also associated with high score in these particular
dimensions of life quality (p < 0.001). Also, people who were
hospitalized during the last year and those diagnosed with
III-IV COPD stage had significantly higher values in Symp-
toms and Activity score, compared to participants with I-1I
stage. There was a significant difference in Symptoms score
depending on smoking dependence. Participants with low
smoking dependence had significantly lower scores compared
with participants with high smoking dependence (p = 0.016).

tively, parametric analysis of variance
(ANOVA) or Kruskal-Wallis nonpara-
metric test was used to compare quan-
titative variables between more than

Group

. S P
General population People working in Shipbuild

two groups. Bonferroni correction was
used to counteract type I error Pear-

son’s chi-squared test or Fisher’s exact
test was used to compare proportions

where necessary. Spearman’s or Pear-
son’s (r) correlation coeflicient was used

+SD Median (int. range)

ing Industry Mann-
mean Median mean Median Whitney
score +SD (int. range) score +SD (int. range)
FVC +SD
; mmean seore = 4151 39(35-46)  34:14  32(22-44)  <0.001%
Median (int. range)
FEV1 +SD
V1, mean score £5 0.8:03  0.9(0.8-1) 0.8+0.2 0.8 (0.6-1) 0.003
Median (int. range)
FEV1/FVC
> mean seore 0.9:01  0.9(0.8-0.9)  0.8:0.1  0.8(0.8-0.9)  <0.001

to control the relationship between two

Table 1. Spirometric findings in cases and controls. *Student’s t-test **Pearson’s x test +Fisher’s exact test
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Participants who visited a general prac-

Symptoms score

Activity score

titioner more than 3 times during the P P
o . Median M Median M

last year had significantly higher values (int. range) Wha'ltm- (inc. range) Whaf:ﬂ'
in Activity score compared to participants | | 1ty Hney

. . h G i 21.2(5.9-43.3 0.003 17.4(5.3-39 0.041
who visited him/her 1-2 times and to G Pme;a P OP; aton ( ) ( )

. . . .. . roup cople working in B .

participants who did not visit him/her Shipbuilding Industry 35.3 (18.1-47.7) 23.2 (11.5-41.7)
at all (p = 0.002 and p = 0.008 respec- Educational level Basic/Primary 32.2(15.5-50.9)  0.048  24.4(12.4-47.6)  0.002
. ucational leve.
tively) (Table 2). Secondary & Tertiary 24 (7.1-39.2) 14.3 (6-36.1)

In “Impact score” dimension, a signifi- Current employ- Working 24.9 (6.4-38.2) 0.020 18.2 (6.2-36.4) 0.145
cantly higher score (p < 0.001), corre-  ment status Unemployed 35.3 (15.2-54.6) 23.4 (7.5-48.6)
sponding to more problems of social  According to vou Moderate/poor 43.1(32.1-60.5)  <0.001  41.4(23.3-59.5)  <0.001

g to you, P
conciliation, was exhibited by those your healthis: Good / excellent 21.2(6.2-33.3) 11.2 (5.3-24.4)
who considered their health as mod-  Other chronic No 17.4(5.1-33.3)  <0.001  11.8(5.9-23.4)  <0.001
erate/poor, suffered from a chronic dis- ~ diseases: Yes 37 (24.3-56) 35.4 (12.5-49.3)
ease and were diagnosed with III-IV  Contact frequency 0 22.1(5.9-36.9)  0.003*  18.1(6.9-36.4)  0.005*
COPD stage. In “Total score”, partici- °f participants 1-2 dimes 28.9 (10.3-38.8) 17.4(6-36.2)
. with a GP in the
pants who had visited a general prac- 1, 6 10 12 months Over 3 times 43 (27-64.1) 35.4 (12.5-54.4)
titioner more than three times during Hospital admission No 24.7 (6.4-45.3) 0.001 17.4 (6.2-41.4) 0.004
the last year had signiﬁcantly higher last year: Yes 37.5(35.3-50.6) 35.4(17.4-78.9)
values in Total score compared both to Low 18.1(4.9-35.3)  0.045*  17.4(6-35.4)  0.223*
participants who had visited him/her Smoking addiction Moderate 24.7 (9-45.3) 20.9 (6.3-47.7)
1-2 times and to those who had not vis- High 32.1(14.1-53.7 18.7 (11.1-39.5
g
ited him/her at all (p = 0.004 and p = I-I1 36.9 (24.7-50.6)  <0.001  30.3(17.4-47.7)  <0.001
P P COPD
stage
0.001 respectively) (Table 3). A signifi- & -1V 60.5 (43-69.5) 66.2 (44.3-92.5)
cant positive correlation was observed T,ple 2. Symptoms score, Activity score, self-reported health and use of health services indicators.
between the score of participants in di-  *Kyuskal-Wallis est
mensions under study of quality of life
with age, years of smoking and values Impact score Total score
of FVC, FEV1, FEV1/FVC and Fager- Median v Median e
. ann- . ann-
strom score (p < 0.001) (Table 4). (int. range)  Gpiney (inc. range)  hitney
eneral population 2(0-19.3 0.147 11.8 (5.6-25.4 0.048
Gi 1 popul 5 1 4
4. DISCUSSION Group People working in
. . RGN 7.8 (0.5-24.1) 18.6 (10.2-35.5)

Health professionals have recognized Shipbuilding Industry
the need for early detection of COPD gy ional lovel Ba:{ic/Primary» 8.6(2.1-25.1)  0.031 18.9(9.1-355)  0.004
and introduced new ways to facilitate Secondary & Tertlary 4.6 (0-16.7) 12 (4.5-23.9)
its diagnosis by using modern telehealth ~ Current employment Worklmg . 46(0-17.6) 0.023 13 (6.1225.1) 0.041

. status U 10.8 (1.9-22.8 20.7 (8.5-35.5
methods such as telemetric data transfer " zemp jye 5 (5 10 4) ool 266 (16 ; 502) o001
. . A di s oderate/poor . .8—40. <0. . .8-50. <0.

(10). Masa et al. argue that, if high _°0"8 foyou P ( ) ( )

i ] b P d your health is: Good / excellent 4.1(0-11.3) 10.7 (4.6-19.1)
qui ity ;Plrorr}lletry could be p;r}i)rme Other chronic dis- No 1.9 (0-8.5) <0.001  9.5(4.6-18.7)  <0.001
oniine through a connection of the spe- cages: Yes 15.5 (4.3-34.4) 22.5 (12.5-46.5)
cialist to the Pulmonary Laboratory and "¢ cr frequency 0 4.3(0-9) 0.001*  12.1(6.1-20.4)  0.002%
the patient in a PHC structure by quali- of parti;iplants with a 1-2 times 6.1(0-26.7) 162 (5.7-29.1)

: . . GP in the last 6 to 12

fied persoglnel }i‘nd thlh q“?htYfSPIrom' months Over 3 times 17.9 (6.2-29.9) 26.6 (13-37.7)
eter, possibly the problem of performin

,II’) bl Y d P licati P . & Hospital admission No 6 (0-18.6) 0.003 12.6 (5.8-27) 0.001
a reliable and qualitative spirometry |, ye. Yes 17.6(4.3-38.9) 217 (14.5-59.3)
would be resolved (11). Low 7.8 (0-18.1) 0.772*  11.1(2.1-26.6)  0.249*

Spirometry with telemetric data  g.,oking addiction Moderate 8.4 (0-22.8) 17.9 (6.2-31.7)
transmission method was used in the High 5.2 (1.4-23.9) 16.8 (8-28.1)
present study and it was found that the I-1I 15.8(4.6-27.8)  <0.001  22.1(17.6-36.4)  <0.001
prevalence of COPD in the general COPD stage P 45.4(15.3— 57.2.(30.1-80.6)
population was 10%. Similarly, in their 73.1)

study Tzanakis et al., found a prevalence
of 11.6% in men and in an epidemiolog-
ical study conducted by Sichleridis et al

Table 3. Impact score, Total score, self-reported health and use of health services indicators. *Kruskal-

Wallis test

the prevalence of COPD was also estimated at 8.2% among
men (12, 13).
The results of an epidemiological study conducted in Ire-

lung disease was 6.3% (14). In order to estimate the prevalence
of COPD in this study, medical history, spirometry, a special
respiratory symptoms questionnaire as in ours and dermal
tests were used (15). Also, the BOLD (Burden of Obstruc-
tive Lung Disease) study that attempted to identify the preva-

land from 1999 to 2001 on a sample of the general population
aged 40-69 years showed that the prevalence of obstructive
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Symptoms  Activity ~ Impact Total
score score score score
r 0,29 0,35 0,39 0,38
Age
P <0,001 <0,001 <0,001 <0,001
r 0,33 0,37 0,26 0,35
Years of smoking
P <0,001 <0,001 <0,001 <0,001
r -0,40 -0,51 -0,46 -0,51
FVC
P <0,001 <0,001 <0,001 <0,001
r -0,37 -0,46 -0,44 -0,47
FEV1
P <0,001 <0,001 <0,001 <0,001
r -0,27 -0,24 -0,31 -0,28
FEV1/FVC
P <0,001 0,001 <0,001 <0,001
FAGERSTROM r 0,17 0,10 0,08 0,12
SCORE P 0,019 0,178 0,288 0,105

Table 4. Demograhic and spirometric correlations

lence of COPD by using population sample from 12 different
countries found that the prevalence of COPD was 11.8 + 7.9%
in men (16). It is noted that in our study the prevalence of
COPD was estimated at 10% in the general population and
13% in people working in the shipbuilding industry and no
statistically significant difference was observed between the
two groups. It is well known that there are many factors re-
sponsible for COPD such as environmental pollution, occu-
pation, place of residence and respiratory infections during
childhood. In this study, it was not possible to study the ef-
fects of each of these factors, but probably the highest preva-
lence of COPD in the group of people working in the ship-
building industry is due to overburdened environment be-
cause of occupational exposure. Although it is known that
air pollution has a serious impact on respiratory symptoms,
the relationship between pollution and COPD remains to be
elucidated (17).

The results of our research showed that there was a sig-
nificant positive correlation of the participants’ score in the
SGRQ scales with age, years of smoking and Fagerstrom
Score. Regarding the presence of respiratory symptoms, lim-
itation of activities and their impacts which affect the field
of social functioning, results were similar in a research of
Xydeas-Kikemenis et al. in a sample of 203 people working
in the construction industry. It was observed that age and
duration of working activity were strong determinants of
mental problems incidence affected by the workload and the
negative characteristics of the workplace (18). Pierrakos et al.,
in their work concerning the quality of life related to smokers
and non-smokers health, find that high smoking dependence
negatively affects the quality of life which is exacerbated
when tobacco consumption increases (19).

In contrast, SGRQ scales showed a high negative corre-
lation with spirometric results (FEV1%, FVC% and FEV1/
FVC) and thus, as values of the above measurements of the
participants increase, the respective score implying better
quality of life decreases. The studies of Stdhl K. and Kete-
laars CA., in patients with COPD also demonstrate that the
quality of life is positively correlated with good respiratory
function while it is burdened with advancing age and disease
(20, 21). A moderate correlation of FEV1 values with health
level and life quality emerges from the studies of Aibar Ar-
regui et al., (22) and Pereira et al. (23).

ORIGINAL PAPER / ACTA INFORM MED. 2014 OCT 22(5): 315-319

In our study, comorbidities showed a significant posi-
tive correlation with all subscales of quality of life, as sup-
ported by many researchers, to the extent that the disease
has physical and psychosocial impacts on the overall situa-
tion of the individual and chronic patient is observed living
under conditions acting bindingly as to his/her quality of life
(24). Overall, the coexistence of chronic diseases burdens the
person mainly with organic and functional problems, fre-
quent hospitalizations, continuous medical visits and exami-
nations and secondarily with social, psychological and occu-
pational problems that affect his/her quality of life (25).

Educational level and occupational status have significant
positive correlation with all SGRQ scales. Participants with
basic educational level had higher scores in scales of symp-
toms, impacts, activities and overall, as in the study of Dimit-
ropoulos et al., in which people with lower educational level
had a more aggravated symptoms scale compared to the more
educated participants (26). Based on that, people with low ed-
ucational level tend to occupy lower-paid jobs in the labor
market and often those associated with exposure to harmful
for health factors (27).

In our study, admission to hospital during the last year is
significantly correlated with the quality of life scales and is
partially consistent with the studies of Dimitropoulos et al.,
and Miravitlles et al., where patients with more than two ad-
missions to hospital during the last year had worse scores in
all scales, but without statistical correlation (26, 28).

The contact frequency of participants (> 3 times) with a
general practitioner in the last 6 to 12 months was positively
correlated with the quality of life scales and is consistent with
the results of the study of Tountas et al., of whom 37% of the
sample under study had visited a doctor >1 time in the pre-
vious month (29).

The loss of employment (unemployment) and self-assess-
ment of health as moderate/poor in our study were statisti-
cally significantly associated with higher score in almost all
scales of the quality of life questionnaire. Our findings are
consistent with those of Zimmer et al., who argue that ac-
tive employment is a determinant of subjective evaluation of

health status (30).

5. CONCLUSION

Educational level, occupational status and presence of
chronic diseases affect the quality of life of individuals, while
“low” self-assessment of health, increased frequency of visits
to a general practitioner and repeated admissions to hospital
are associated with social dysfunction and reduced quality of
life. Telemetric diagnosis of COPD can become a method of
choice in a community environment, but requires enhance-
ment of education and training of health professionals that
are going to perform it.

CONFLICT OF INTEREST: NONE DECLARED.
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