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(Abstract \

Introduction: Findings of several studies indicated that chronic obstructive pulmonary disease (COPD) affects patients’ work
ability and everyday life activities.

Aim of the study: To compare frequency and duration of absence from work in workers with COPD and non-COPD controls.

Methods: We performed a cross-sectional study including 114 workers with COPD (63 males and 51 females, mean age 53.2
+ 3.7) and an equal number of non-COPD controls (60 males and 54 females, mean age 52.7 + 3.1), classified by skill level in
four occupation groups. Evaluation of the study subjects consisted of completion of a questionnaire, baseline spirometry, and
bronchodilator reversibility testing.

Results: Frequency of the sick leave episodes was significantly higher in workers with COPD than in non-COPD controls
(44.7% vs. 20.1%; P = 0.004). In addition, frequency of sick leave episodes was higher in all occupation groups of workers
with COPD than in non-COPD controls with significant difference for the workers performing physical or manual tasks (48.3%
vs. 21.2%; P =0.045). In regard to duration of sick leave episodes, the frequency of episodes lasting equal or less than 15 days
and more than 15 days was higher in workers with COPD being significantly higher for episodes longer than 15 days (50.9%
vs. 26.9%; P = 0.045).

Conclusion: Our findings indicated significantly higher frequency of sick leave episodes, as well as significantly higher fre-

quency of sick leave episodes lasting more than 15 days, in workers with COPD than in non-COPD controls.

\Keywords: Absence from work; Occupation; Questionnaire; Spirometry; Worker )

Introduction

COPD remains one of the most important public health prob-
lems in the modern world due to its substantial impact to all as-
pects of the life of the patients, as well as to their families and
to the whole society. Research in COPD has expanded rapidly
in the last decades primarily aimed to unravel the pathobiol-
ogy, to find noninvasive biomarkers that indicate the presence
and severity of inflammation and oxidative stress, and to ana-
lyze shirt- and long-term efficacy of therapeutic interventions.

On the other side, there is a lack of information about the eco-
nomic burden of COPD contributing to the insufficient atten-
tion that governments and policy makers pay to this chronic
condition. According to the National Heart, Lung, and Blood
Institute (NHLBI), the costs of COPD and asthma in the Unit-
ed States (US) in 2008 totaled 68 billion US dollars (USD),
of which 53.7 USD were direct costs, i.e., costs that included
costs for inpatient care, physician services, prescription drugs,
home health care and nursing home care. COPD exacerba-

tions accounted for up to 75% of these direct health care ex-
penditures. In addition, indirect costs, i.e. the costs including
lost wages of the patient, lost wages of family caregivers and
employer-borne costs (absenteeism and sick leave, disability
and impaired work performance), accounted for a significant
proportion of disease’s burden [1-3].

Results from the review of Patel et al. indicated that 13-18%
of patients with COPD were limited in the amount or type of
work they could do and one-third or more experienced general
activity limitation [4]. Furthermore, results from a few studies
indicated that patients with COPD had a 10-fold higher risk
of work disability than members of the general population, as
well as that COPD was associated with greater disability than
other chronic health conditions, such as diabetes or heart dis-
case [5]. On the other hand, the evidence for COPD-related
work absence is still not sufficient. The aim of the present study
was to explore work absence, i.c., the frequency and duration
of sick leave episodes, in workers with COPD.
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Methods

Study design and setting

A cross-sectional study (study of prevalence) was performed at
the Institute for Occupational Health of RN Macedonia, Sko-
pje, in the period September 2022 - June 2023. For the aim
of the study, self-reported frequency of sick leave episodes, as
well as of sick leave episodes lasting more than 15 days, in the
past 12 months were compared between a group of workers
with COPD and a group of non-COPD workers.

Study population

Study population included 228 workers recruited during their
preventive check-ups in the mentioned period at the Institute
for Occupational Health of RN Macedonia, Skopje, divided in
two groups.

The first group included 114 workers with COPD diagnosed by
physician to whom proper therapy has been prescribed.

The second group included an equal number of non-COPD
controls, i.e. workers in whom COPD was excluded, matched
to the workers from the first group by sex, age and occupation
classified by required skill level.

All study subjects were informed about study and their written
consent was obtained.

Study protocol
Study protocol included completion of a questionnaire and
lung function measures.

An interview-led questionnaire was consisted of four parts.
The first part included questions regarding demography of
the study subjects (sex, age, level of education, and smok-
ing status). Smoking status (active smoker, ex-smoker, and
non-smoker) was defined by the World Health Organization
(WHO) criteria [6].

The second part of the questionnaire included questions about
occupation and work characteristics of the study subjects. Oc-
cupations were classified in four groups following the Interna-
tional Standard Classification of Occupations (ISCO-08) based
on the skill level, i.e., on the ability to carry out the tasks and
duties of a given job. Occupations at Skill Level 1 (Group 1)
involved the performance of simple and routine physical or
manual tasks (cleaning, digging, lifting and carrying materi-
als, etc.). Skill Level 2 (Group 2) involved the performance
of tasks such as operating machinery and electronic equip-
ment, maintenance and repair of machinery and electronic
equipment, driving vehicles, etc. (bus drivers, butchers, dress-
makers, hairdressers, etc.), while occupations at Skill Level 3
(Group 3) involved the performance of complex technical and
practical tasks requiring an extensive body of factual, technical
and procedural knowledge in a specialized field (shop manag-
ers, computer support technicians, commercial sales represen-
tatives, etc.).

Occupations at Skill Level 4 (Group 4) involved the perfor-
mance of tasks that require complex problem-solving, deci-
sion-making and creativity based on an extensive body of theo-
retical and factual knowledge in a specialized field (sales and
marketing managers, medical practitioners, computer systems
analysts, etc.) [7].

The third part of the questionnaires included questions on
chronic diseases of the study subjects diagnosed by physician
and their treatment.

The fourth part of the questionnaire included questions on the
sick leaves in the past 12 months. Sick leave was defined as ab-
sence of work for more than two consecutive days not caused
by injury [8]. Based on the sick leave duration, study subjects
were classified in two groups: ones with sick leave lasting less
and more than 15 days. In addition, study subjects with sick
leave episode in the past 12 months were classified by the con-
dition leading to work absence (lung disease, cardiometabolic
disease, osteomuscular disease, gastrointestinal disease and
other condition).

Lung function measurements included baseline (pre-broncho-
dilator) spirometry which was performed in all study subjects
and post-bronchodilator spirometry, which was performed in
subjects with value of the ratio between Forced Expiratory Vol-
ume in 1 second (FEV1) and Forced Vital Capacity (FVC) less
than 0.70.

The baseline spirometry, including measures of FVC, FEV1,
FEV1/FVC, and maximal expiratory flow at 75%, 50%, 25%,
and 25-75% of FVC (MEF75, MEF50, MEF25, and MEF25-
75, respectively), was performed by spirometer Ganshorn
SanoScope LF8 (Ganshorn Medizin Electronic GmbH, Ger-
many) with recording the best result from three measurements
the values of FEV1 of which were within 5% of each other.
The results of spirometry were expressed as percentages of the
predicted values according to the actual recommendations of
ERS and ATS.

The post-bronchodilator spirometry was performed accord-
ing to the actual recommendations, i.e., spirometric measure-
ments were performed 20 minutes after administration of 400
ug salbutamol by metered dose inhaler through spacer. Fixed
airflow narrowing characteristic for COPD was considered if
post-bronchodilator FEV1/FVC remained less than 0.70. In ad-
dition, based on the post-bronchodilator FEV1 value, i.e. on
the airway limitation severity, COPD was classified as mild,
moderate, severe and very severe (GOLD 1-4) [9- 11].

Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS) version 11.0 for Windows. Con-
tinuous variables were expressed as mean values with Standard
Deviation (SD), and the nominal variables as numbers and per-
centages. Due to the aim of the study for analyses of the data
we used univariate statistical models for testing the differences
in prevalence and comparison of the means.

Study variables were checked for normality by the Kol-
mogorov—Smirnov and Shapiro—Wilk W tests, and normal data
distribution was detected. Chi-square test (or Fisher’s exact
test where appropriate) was used for testing difference in the
prevalence. Comparison of spirometric measurements was
performed by independent-samples T-test. A P-value less than
0.05 was considered as statistically significant.

Results
Table 1 is shown the demographic and other characteristics of
the study subjects.
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Table 1: Characteristics of the study subjects.

Variable Workers Non-COPD P value
with COPD controls
m=114) n=114)
Sex
Males 63 (55.3%) 60 (52.6%) 0.690
Females 51 (44.7%) 54 (47.4%) 0.710
Age (yrs.)
Range 46 - 62 44 -63 /
Mean age 532+3.7 52.7+3.1 0.270

Smoking status

Active smoker

59 (51.7%) 51 (44.7%) 0.289

Musculoskeletal disorders

Peptic ulcer

Ex-smoker 28 (24.6%) 24 (21.1%) 0.527
Non-smoker 27 (23.7%) 39 (34.2%) 0.797
Occupation
Group 1 31 (27.2%) 33 (28.9%) 0.768
Group 2 27 (23.7%) 23 (20.2%) 0.522
Group 3 26 (22.8%) 29 (25.4%) 0.642
Group 4 30 (26.3%) 29 (25.4%) 0.879
COPD diagnosed by physician
Mild COPD
Moderate COPD 61 (53.5%) / /

53 (46.5%) / /
Other chronic conditions diagnosed by physician
Arterial hypertension
Ischemic heart disease
Metabolic syndrome 37 (32.4%) 33 (28.9%) 0.566
Diabetes mellitus type 2 16 (14.0%) 14 (12.3%) 0.695

23 (20.2%)
18 (15.8%)

20 (17.5%) 0.612
17 (14.9%) 0.854

29 (25.4%) 22 (19.3%) 0.266
14 (12.3%) 11 (9.6%) 0.569
Spirometric parameters
(% pred.)
FVC 88.3+10.9 95.1+11.7 0.000
FEV, 62.1+8.2 86.6 +9.4 0.000
FEV /FVC ratio 0.64 +£0.04 0.81+0.09 0.000

COPD: chronic obstructive pulmonary disease; FEV1: forced
expiratory volume in 1 second; FVC: forced vital capacity; %
pred.: % of the predicted value; yrs: years.

Difference between self-reported sick leave episodes fre-
quency in the past 12 months in workers with COPD (51/114)
and non-COPD controls (23/114) was statistically significant
(44.7% vs. 20.1%; P = 0.004) (Figure 1). Two episodes of sick
leave were reported by 7 workers with COPD (6.1%), whereas
in the non-COPD controls no one worker reported more than
one episode of sick leave in the past 12 months.

There was not significant difference between males and females
in regard to the frequency of the sick leave episodes in both
workers with COPD and non-COPD controls (28/63 44.4% vs.
23/5145.1%; P=10.965, and 13/60 21.7% vs. 10/54 18.7%; P =
0.733, respectively). The frequency of sick leave episodes was
significantly higher in both males and females with COPD than
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Figure 1: Frequency of the sick leave episodes in workers
with COPD and non-COPD controls.

its frequency in non-COPD males and females (28/63 44.4%
vs. 13/60 21.7%; P =0.046, and 23/51 45.1% vs. 10/54 18.7%;
P = 0.034, respectively) (Figure 2).
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Figure 2: Sex distribution of sick leave episodes in workers
with COPD and non-COPD controls.

Frequency of sick leave episodes was higher among workers
with moderate COPD (29/51; 56.8%) than in the workers with
mild COPD (22/51; 43.2%) but the difference was not statisti-
cally significant (P = 0.423) (Figure 3).
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Figure 3: Sick leave episodes frequency in workers with mild
and moderate COPD.

The highest frequency of sick leave episodes in workers with
COPD was registered in the Group 1 with no significant dif-
ference between other occupation groups. In addition, the fre-
quency of sick leave episodes in non-COPD controls was also
similar in all occupation groups. Significantly higher differ-
ence of sick leave episodes between workers with COPD and
non-COPD controls was found in the Group1 (Table 2).

Table 2: Sick leave episodes frequency in workers with COPD
and non-COPD controls classified by occupation group.

Occupation | Sick leave Sick  leave | P-value
group episodes in episodes in

classified workers non-COPD

by skill | with COPD controls

level (n=>51) (n=23)

Group 1 18/31 (48.3%) 7733 (21.2%) | 0.045
Group 2 12/27 (44.4%) 5/23 (21.7%) | 0.361
Group 3 10/26 (38.4%) 6/29 (20.7%) | 0.284
Group 4 11/30 (46.6%) 529 (17.2%) | 0.321

Regarding the condition leading to absence from work, respi-
ratory symptoms, i.e., lung disease, was the frequent cause in
workers with COPD, following by cardiometabolic and osteo-
muscular disease, gastrointestinal disease, and other condition.
In the group of non-COPD workers, the most frequent condi-

by lung disease, cardiometabolic disease, other condition and
gastrointestinal disease (Table 3).

Table 3: Conditions leading to work absence in workers with
COPD and non-COPD controls.

Sick lIeave | Sick  leave | P-value

Condition episodes episodes in

in workers | non-COPD

with COPD | controls
(n=51) (n=23)
Lung disease 35(68.6%) | 5(21.7%) 0.002

Cardiometa- | 5(9.8%)
bolic

T (17.3%) 0.589

disease
Osteomuscular

5(9.8%) T(30.4%) 0.444

discase
Gastrontestinal | 3 (5.9%)

disease
Other 3(5.9%)

condition

3(13.0%) 0.559

T (17.3%) 0.256

Frequency of sick leave episodes lasting equal or less than 15
days was higher than frequency of sick leave episodes lasting
more than 15 days in both workers with COPD and non-COPD
controls (50.9% vs. 49.1%, and 73.9% vs. 26.1%, respectively)
with statistical significance registered for non-COPD controls
(P =0.048). Frequency of sick leave episodes lasting more than
15 days was non-significantly higher in workers with COPD
(26/51; 50.9%) than in non-COPD controls (6/23; 26.1%) (P =
0.045) (Figure 4).
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Figure 4: Frequency of sick leave episodes by their duration.

Discussion

Although COPD is often considered as a disease of the elderly,
a substantial proportion of patients with COPD are at working
age, i.e., younger than 65 years, and the disease significantly
affects their work ability leading to absence from work or pre-
mature retirement [12,13]. Sickness absence is not a simple
function of ill health and also includes psychosocial factors
and coping behaviors it is a valuable measure to assess the
impact of respiratory complaints or other possible predictors
of a worker’s capacity. In addition, workers with COPD re-
ported that issues affecting their work ability included work
worsening their COPD, problems getting to work, and supe-
riors making negative comments about their disease and not
taking it into consideration enough [14]. In a survey of nearly
2,500 patients in Brazil, China, Germany, Turkey, the United
States, and the United Kingdom, aged 45-67 years, nearly 40%
had retired prematurely because of COPD at an average age of
54 years [15]. As well as leading to stopping workin PD
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leads to increased absenteeism and presenteeism (poor work
performance when at work) [16,17]. Results of the Confront-
ing COPD survey indicated that more than a third of COPD
patients reported that their condition kept them off from work-
ing, limited their ability for work or had caused them work-
ing time loss in the past year [18,19]. People with COPD are
approximately twice as likely to have a short-term disability
and more than four times as likely to have long-term disabil-
ity [20]. In a recent systematic review including 183 studies
published in the last 10 years, Rojanasarot et al. indicated that
the most common conditions leading to productivity loss and
absenteeism was pain due to osteomuscular disorder, followed
by cancer, chronic lung disease, cardiometabolic disease, and
depression [21].

In the present study we investigated the impact of COPD on
work ability of the patients by comparison of frequency and
duration of sick leave episodes in workers with COPD and non-
COPD controls matched by sex, age and occupation classified
by required skill level. Study subjects of examined groups had
similar demographic characteristics. The most common comor-
bidities in workers with COPD were cardiometabolic, muscu-
loskeletal, and gastrointestinal disorders. These disorders were
also the most common chronic conditions in non-COPD con-
trols. In both groups there were a large proportion of active
smokers indicating poor results of anti-smoking activities that
is similar to findings from our previous studies [22,23].

We found significantly higher frequency of sick leave epi-
sodes in workers with COPD than in non-COPD controls, i.e.,
their frequency in workers with COPD was more than twofold
higher. Frequency of sick leave episodes in males and females
within both examined groups was similar. In addition, fre-
quency of sick leave episodes in both males and females with
COPD was significantly higher than its frequency in males and
females without COPD. The studies examining the effect of
COPD on employment and work productivity are not always
consistent and have been conducted in a variety of settings and
populations. Similarly, to our findings, results of the study con-
ducted by Rennard et al. including more than 3,000 patients
with COPD from nine countries in Europe and North America
indicated absence from work in the past year due their disease
in 35.7% of them [18]. On the other hand, in a Greek study in-
vestigating the disease burden of COPD, almost one-fourth of
the participants reported that they had missed work during the
past 12 months due to their respiratory symptoms [24].

Despite some studies showed work absence increase related
to higher stages of COPD, we found similar frequency of sick
leave episodes in workers with mild and moderate COPD [25].
In the present study were not included patients with severe and
very severe COPD as according to the actual national legisla-
tive these patients are not able for work, i.e., they should be
prematurely retired [26,27].

Effects of certain work activities and work exposures on
the course of COPD were indicated in a number of studies
[8,28,29]. Frequency of sick leave episodes in all occupation
groups of workers with COPD was higher than its frequency
in occupation groups of non-COPD controls with statistical-
ly significant difference for the Group 1. Similar results, i.e.,
more frequent and more prolonged absence from work due to
respiratory disorder (COPD or asthma) in blue collar workers
than in white collar workers, were indicated in the longitudinal

study conducted by Alexopoulos and Burdorf. Furthermore,
they indicated that workers with absence due their chronic lung
condition were at higher risk of subsequent sickness absence in
the next year [30].

Around two-thirds of all sick leave episodes in workers with
COPD were due to respiratory complaints (vs. 21.7% in non-
COPD workers), while one-third of them were related to their
comorbidities. As it was mentioned earlier, it was estimated
that exacerbations of COPD, i.e., the acute worsenings of re-
spiratory symptoms, accounted for up to 75% of the direct
costs related to COPD [3].

We found significantly higher frequency of sick leave epi-
sodes lasting more than 15 days in workers with COPD than in
non-COPD controls, i.e., in around a half of the workers with
COPD and in around a quarter of the non-COPD controls the
sick leave episodes lasted more than 15 days. Findings from
other studies that investigated the duration of work absence
are somewhat inconsistent. Results from the Greek study men-
tioned above indicated 10 days as a mean duration of work
absence per year. According to the results of the population-
based study conducted by Dierick et al., the number of days of
the work absence per year was lower in workers with asthma
than in workers with COPD (median: 15 days vs. 39 days). In
a Swedish retrospective cohort study that included more than
17,000 patients with COPD, Lisspers et al. registered a sig-
nificant higher mean number of sick days in COPD patients
(44.3 days) compared with the sex- and age-matched refer-
ence population (30.4 days) [31]. In addition, in their review of
the economic burden of COPD on employers and individuals
in the United States, Patel et al. estimated the mean duration
of sick leave episodes per year in workers with COPD in the
range from 1.3 to 19.4 days [4].

Findings of the present study have to be interpreted in the con-
text of its limitations. Cross-sectional analysis based on self-
report survey not on objective data collected through health
records could have implication on the results obtained and
their interpretation. In addition, classification of occupations
was based on the skill level required for a given job, not on
the workplace exposure, so the impact of certain workplace
exposure on the frequency and duration of sick leave episodes
could not be assessed. Nevertheless, besides these limitations
the present study contributes to the knowledge about impact
of COPD on work ability, the aspect of the disease that is still
understudied.

Conclusion

In a cross-sectional study investigating the impact of COPD
on work ability we found significantly higher frequency and
significantly higher duration of sick leave episodes in workers
with COPD than in non-COPD controls. Ours findings indi-
cated a need of improvement of the measures of primary and
secondary prevention at the workplace in order to maintain
work ability of the patients with COPD for as long as possible.
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