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Abstract

Objective: This study investigated whether Danish construction
workers had an increased prevalence of chronic obstructive
pulmonary disease (COPD) or affected lung function and if the
prevalence differed between types of jobs within construction.

Methods: A cross-sectional study of 899 Danish male workers:
demolition workers, insulators, carpenters and a control group
of hospital porters aged 35-60 years answered a questionnaire
and performed spirometry. Results were tested statistically for
differences between occupational groups, and all analyses were
adjusted for smoking status, age and body mass index.

Results: COPD (Global Initiative on Obstructive Lung Disease
2-4) was found in 2.4% of carpenters, 4.7% of insulators, 7.8%
of demolition workers and 6.1% of hospital porters (P = 0.055).
Compared to hospital porters, demolition workers had significantly
increased odds of coughing more than average [odds ratio (OR)
= 2.2, 95% confidence interval (Cl) 1.2-3.8] and carpenters had
significantly lower odds of forced expiratory volume in one second
below the lower limit of normal (i.e. FEV, < LLN) (OR = 0.5, 95% CI
0.2-0.9). The OR of FEV, < LLN for demolition workers compared
to carpenters was 2.7 (95% Cl 1.3-5.5) and for insulators compared
to carpenters was 1.8 (95% CI 0.8-3.9). Demolition workers had
significantly lower odds compared to all other groups for forced vital
capacity < LLN.

Keywords

COPD, Lung function, Construction workers, Dust exposure

Abbreviations

BMI: Body Mass Index, Cl: Confidence Interval, COPD: Chronic
Obstructive Pulmonary Disease, FEV,: Forced Expiratory Volume
in One Second, FVC: Forced Vital Capacity, GOLD: The Global
Initiative on Obstructive Lung Disease, LLN: Lower Limit of Normal,
OR: Odds Ratio

Introduction

Worldwide, 80 million people suffer from moderate or severe
chronic obstructive pulmonary disease (COPD) and, according to
the World Health Organization, COPD is expected to become the
third leading cause of death by 2030 [1]. Apart from smoking, risk
factors for COPD include occupational dust and chemicals including

vapours, irritants and fumes [2-5].

One of the larger trades in which workers historically have been
subjected to considerable dust exposure is construction, which
employs about 6% of the workforce in Denmark. The number
of occupational lung diseases reported to the National Board of
Industrial Injuries in Denmark has remained constant at around
660 each year. In 2013, 127 of these cases (19%) were reported in
construction workers as related to dust, fibres, smoke and exhaust
fumes [6] but few of these were compensated as work-related.

In a cohort of 317,629 Swedish male construction workers
followed in the period 1971-2011, increased mortality from COPD
was found among those exposed to inorganic dust, especially among
those who never smoked [7].

In a longitudinal study from the US, including 7200 male
construction workers followed for 10 years, there was an increased risk
of chronic lung disorders at follow-up when compared to white-collar
workers, but no differences compared to other blue-collar workers
[8]. Although there has been a focus on limiting occupational dust
exposure in Denmark, the current exposure level in the construction
industry is unknown and workers may still be subject to occupational
dust exposure at levels that can cause COPD.

The purpose of this study was to investigate the prevalence of
COPD among Danish construction workers. Based on historical
knowledge of dust levels generated by different work tasks [9-11], the
following groups of workers were chosen to participate: demolition
workers, insulation workers and carpenters.

Demolition work is unskilled and consists of manual and
mechanized demolition tasks including sorting of building materials
for recycling. Based on previous dust measurements we expect
demolition workers to have a high level of dust exposure in their daily
work [9,12,13].

Older insulation workers are unskilled, while the younger
are skilled. Their work tasks consist of technical insulation of, for
example, pipes, air ducts and storage tanks using mainly mineral
wool. We consider, based on previous dust measurements, the group
as a whole to be moderately exposed to dust at work [14,15].

Carpenters are skilled workers. Their primary work tasks are
installation of windows and doors, constructing or repairing walls
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and ceilings with gypsum boards, roof and floor work plus minor
insulation work. Based on previous dust measurements, carpenters
were expected to have a low level of exposure to dust [9,12,16].

Hospital porters were chosen as a control group. They are
unskilled workers and their daily tasks consist of transporting
patients, laundry, mail, blood samples and equipment, as well as
other jobs around the hospital. The hospital porters are not exposed
to any considerable level of industrial dust or chemicals.

We wanted to examine the two following research questions.
(1) Do construction workers in Denmark have a higher prevalence
of COPD than a control group without dusty work? (2) Is COPD
prevalence related to the type of job in the construction industry,
e.g. do carpenters experience a lower prevalence of COPD than other
construction workers?

Methods
Study population

The study population comprised demolition workers, insulation
workers and carpenters in construction companies mainly from
the Copenhagen area, as well as hospital porters from hospitals on
Zealand. All groups consisted of males between 35 and 60 years of
age. The workers had been asked to participate in the investigation
through their employer and all participants gave informed consent.

The study consisted of a questionnaire and a spirometry. The
questionnaires were delivered to the firm prior to the workplace visit
by the project staff and were collected on the day that the spirometries
were carried out. The questionnaire included questions about work
tasks, seniority, dust exposure, use of protective equipment and
smoking habits. It also included questions concerning respiratory
symptoms, allergy and physician-diagnosed asthma. We defined
chronic bronchitis as coughing daily for at least three consecutive
months for more than two consecutive years according to The British
Medical Research Council (BMRC) guidelines [17].

Spirometric tests were performed at the workplace using a
transportable spirometer (EasyOne Diagnostic Spirometry System,
Model 2010, Zirich, Switzerland) according to the European
Respiratory Society (ERS) guidelines [18]. The highest forced vital

capacity (FVC) and forced expiratory volume in one second (FEV,)
measured in up to eight trials were used to calculate FEV /FVC.
The ERS guidelines as adopted from the European Community for
Steel and Coal report [19,20] were used as a reference for predicted
values, and interpretation of the trials was determined by the Global
Initiative on Obstructive Lung Disease (GOLD) principles [1,21,22].
Participants with FEV /FVC < 0.7 performed a reversibility test
where a bronchodilator (Bricanyl 0.5 mg/dose and two doses) was
administered and the measurement repeated after 15 min. COPD
was defined if the post-bronchodilator FEV /FVC value was also <
0.7 [18]. Subjects with FEV /FVC < 0.7 and FEV and FVC > 80% did
not perform the post-bronchodilator test and were defined as GOLD
1 (i.e. mild COPD).

The lower limit of normal (LLN) for FEV, and FVC was defined
as the lower fifth percentile of the predicted value [23].

Statistical analysis

Data were analysed using SAS Enterprise Guide statistical software
(version 5.1). One-way ANOVA was used to test for equal means [of
age, height, weight and body mass index (BMI)] across occupational
groups, and a chi-square test was used to test for equal proportions
(of age group and smoking status). Occupational group differences
with respect to outcomes from questionnaires and spirometries were
investigated in logistic regression models for categorical outcomes,
and in linear regression models for continuous outcomes. All
analyses were adjusted for smoking status (current, never and former
smokers), age (< 49 and > 50 years) and BMI = weight/height? (in kg/
m?). Two-way interactions between occupational group, age group
and smoking status were included in the initial model and removed if
not significant at the 5% level.

Results

Table 1 shows the distribution of the study population across
occupational groups. The response rates (including corresponding
questionnaires and spirometries) were 83.4% for demolition workers,
71.3% for insulators, 82.9% for carpenters and 60.7% for hospital
porters.

Table 2 shows the characteristics of the participants in the

Table 1: Study population and final study sample for questionnaires and spirometries distributed according to occupational group.

Demolition workers
N (%)
Study population 169
Questionnaire responders 151 (89.3)
Questionnaires and spirometries 141 (83.4)

*percentage of study population for each occupational group

Table 2: Characteristics of the study population distributed on occupational groups.

Demolition workers

N =141

Age, years, Mean (SD) 44.2 (7)
Height, cm, Mean (SD) 180.8 (7)
Weight, kg, Mean (SD) 87.8 (15)
BMI’, Mean (SD) 26.9 (4)
<49 years, n (%) 108 (77)
= 50 years, n (%) 33 (23)
Current smokers, n (%) 79 (56)
Former smokers, n (%) 37 (26)
Never smokers, n (%) 24 (17)
Pack-year of tobacco

None, n (%) 24 (17)

<20, n (%) 32 (23)

220, n (%) 81 (59)
GOLD 1 (FEV, 2 80 % predicted), n (%) 10 (7)
GOLD 2 (50 % < FEV, < 80 % predicted), n (%) 9 (6)
GOLD 3 (30 % < FEV, < 50 % predicted), n (%) 2(1.4)
GOLD 4 (FEV, < 30 % predicted), n (%) 0(0)

‘BMl is calculated as weight /height? (kg/m?)

Insulators Carpenters Hospital porters Total

N (%) N (%) N (%) N (%)

209 357 516 1251

204 (97.6) 321 (89.9) 360 (69.8) 1036 (82.8)

149 (71.3) 296 (82.9) 313 (60.7) 899 (71.9)
Insulators | Carpenters | Hospital porters Total
N =149 N =296 N =313 N =899 P-value
49.9 (7) 45.3 (7) 48.5 (7) 47.0 (7) < 0.0001
179.8 (7) 181.3 (7) 181.0 (6) 180.9 (7) 0.1709
86.8 (14) 86.6 (12) 89.0 (15) 87.7 (14) 0.1734
26.8 (4) 26.3 (3) 271 (4) 26.8 (4) 0.0797
63 (42) 203 (69) 153 (49) 527 (59) < 0.0001
87 (58) 93 (31) 160 (51) 373 (41) < 0.0001
56 (38) 64 (22) 100 (32) 299 (34) 0.0018
54 (36) 92 (32) 110 (36) 293 (33) < 0.0001
39 (26) 135 (46) 100 (32) 298 (33) < 0.0001
39 (26) 135 (46) 100 (32) 298 (33) < 0.0001
44 (30) 66 (23) 93 (30) 235 (27)
66 (44) 91 (31) 115 (37) 353 (40)
14 (9) 19 (6) 21(7) 64 (7) 0.3050
7 (5) 6(2) 14 (5) 36 (4)
0(0) 1(0.3) 3(1.0) 6 (0.7)
0(0) 0(0) 2(0.6) 2(0.2)
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Table 3: Self-reported lung symptoms among demolition workers, insulators and carpenters compared to hospital porters. Adjusted odds ratio* (OR) and 95 %

confidence interval (Cl)

n = number of persons who

answered ‘yes’ (% of answers) Demolition workers Insulators Carpenters Hospital porters Total
N =141 N =149 N =296 N =313 N =899
n%) OR 95%Cl n(%) OR9%Cl n(%) OR 95%Cl n(%) OR  n(%)
Coughing more than average 38(28) 2.2 1.2-38 22(15) 1.2 0.7-22 37(13) 1.5 0.9-25 35(11) 1 132 (15)
Cough and sputum daily for three months per year for two years 22 (16) 2.0 1.0-3.9 14(10) 1.5 0.7-3.0 22(8) 1.7 0.9-33 19(6) 1 77 (9)
Breathlessness walking fast or uphill 46 (34) 1.5 0.9-2.4 51(34) 1.7 1.1-2.6 53(18) 0.9 0.6-1.4 74(24) 1 224 (25)

*OR is adjusted for smoking status, age group and BMI

Table 4: Spirometry. FEV,, FVC and FEV,/FVC among demolition workers, insulators, carpenters and hospital porters. Adjusted odds ratios’ (OR) with 95% confidence

interval (Cl).

Demolition workers Insulators

N =141 N =149

n (%) OR [95% CI] n (%) OR [95% CI]
FEV,/FVC<0.7 29 (21) 1.1[0.6-1.9] 27 (18) 0.9[0.5-1.5]
FEV, <LLN 24 (17) 1.3[0.7-2.3] 16 (11) 0.8 [0.4-1.6]
FVC < LLN 9 (6) 1.1[0.5-2.6] 7 (5) 0.7 [0.3-1.6]

*OR is adjusted for smoking status, age group and BMI

respective occupational groups. The P-values in the last column refer
to a test for overall differences between the four groups. Insulators
and hospital porters were significantly older (P < 0.0001). More
carpenters had never been smokers and more demolition workers
were current smokers (P < 0.0001).

Self-reported lung symptoms

Table 3 shows the questionnaire items related to self-reported
symptoms of potential lung disease. Participants had the option of
answering ‘yes’ or ‘no’ and table 3 shows the distribution of the ‘yes’
answers in the different groups of construction workers compared to
hospital porters.

Compared to hospital porters, all groups of construction workers
were estimated to have increased odds of coughing more than
average, but the odds ratio (OR) was only significant for demolition
workers (OR = 2.2, 95% CI 1.2-3.8).

The ORs for self-reported lung symptoms were generally higher
for demolition workers and insulators compared to hospital porters,
although not significantly. The estimated interaction with age group
for ‘Coughing more than average’ showed the odds of coughing being
greater among demolition workers > 50 years of age (OR = 8.3, 95%
CI 2.3-30.2) and carpenters (OR = 5.3, 95% CI 1.8-15.4) compared to
hospital porters, whereas there was no significant difference among
younger workers. The estimated interaction with smoking status
showed a tendency of increased odds of coughing among smokers
for all groups of construction workers compared to hospital porters:
demolition workers (OR = 11.0, 95% CI 4.2-29.0), insulators (OR =
7.6, 95% CI 2.6-21.8) and carpenters (OR = 7.5, 95% CI 2.7-20.7).
There were no significant differences between construction workers
compared to hospital porters when separately comparing those who
never smoked and former smokers.

Spirometry

Table 4 shows results from the comparison of spirometry
outcomes of groups. The number of participants and cases in all
groups are reported along with ORs for each of the three groups of
construction workers compared to hospital porters.

With respect to FEV /FVC < 0.7, no significant differences in odds
were found between occupational groups. Compared to those who
never smoked, odds were significantly increased for current smokers
(OR = 2.7, 95% CI 1.7-4.4) and former smokers (OR = 1.5, 95% CI
0.9-2.5) and slightly decreased for workers with higher BMI. The OR
for older (= 50 years) compared to younger workers (< 49 years) was
borderline significant (OR = 1.5, 95% CI 1.0-2.16, P = 0.04).

A total of 148 participants (17%) showed pre-bronchodilator

Carpenters Hospital porters Total

N =296 N =313 N =899
n (%) OR [95% CI] n (%) OR n (%)
37 (13) 0.8 [0.5-1.3] 55 (18) 1 148 (17)
14 (5) 0.5[0.2-0.9] 37 (12) 1 91 (10)
2(1) 0.1 [0.0-0.6] 21 (7) 1 39 (4)

FEV /FVC<0.7; of these, 29 had both FEV, and FVC values > 80%
and were not administered a bronchodilator - they were classified
as GOLD 1. In total, 45 of the participants had normal post-
bronchodilator values and were therefore diagnosed with asthma.
In total, 26 carpenters (8.8%), 21 insulators (14%), 21 demolition
workers (14.9%) and 40 hospital porters (12.8%) had COPD (GOLD
1-4) (P = 0.305). GOLD 2-4 was found in seven carpenters (2.4%),
seven insulators (4.7%), 11 demolition workers (7.8%) and 19 hospital
porters (6.1%) (P = 0.055). Two demolition workers (1.4%) and five
hospital porters (1.6%) had GOLD 3-4.

An overall test for occupational group differences in FEV, < LLN
was significant (P = 0.03). The estimated odds of FEV, < LLN were
highest for demolition workers, and lowest for carpenters. Demolition
workers and insulators had higher odds than hospital porters, but
the difference was not significant. Carpenters had significantly lower
odds than hospital porters (OR = 0.5, 95% CI 0.2-0.9). Within the
group of construction workers, the OR for demolition workers versus
carpenters was 2.7 (95% CI 1.3-5.5) and for insulators compared
to carpenters it was 1.8 (95% CI 0.8-3.9). A significant association
was found between smoking status and FEV, < LLN, with higher
prevalence for current and former smokers compared to those who
never smoked (OR = 5.2, 95% CI 2.5-10.7 and OR = 3.1, 95% CI 1.5-
6.5, respectively). The odds of FEV, < LLN were significantly increased
for workers with higher compared to lower BMI.

A significant overall difference in odds of FVC < LLN was found
between the four occupational groups (P = 0.003), with lowest
prevalence among carpenters who had significantly lower odds
compared to all other groups. There were no differences between
the other groups. Within the group of construction workers, the
OR for demolition workers versus carpenters was 8.7 (95% CI 1.8-
41.9) and for insulators compared to carpenters it was 5.1 (95% CI
1.9-25.4). The analyses showed no effect of age or smoking status,
but an increased prevalence of FVC < LLN for workers with higher
compared to lower BMIL.

In table 5, mean values are reported for measured FEV,, FVC,
FEV /FVC and lung function measures defined as the ratios of
measured/expected values of FEV and FVC, respectively. Results are
distributed according to occupational group, smoking status and age
group. Within all smoking groups, demolition workers > 50 years had
the lowest FEV and FVC values compared to all other occupations.

The difference between younger and older participants with
respect to values standardized to expected values for FEV, and FVC
was also largest in the group of demolition workers, where average
FEV, ratios were < 90% for the older participants.

Linear regression analyses comparing the ratio of measured and
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Table 5: Average values of spirometric parameters distributed on occupational group, age group and smoking status.

<49 years 2 50 years

Demolition Hospital Demolition

workers Insulators |Carpenters porters workers Insulators |Carpenters  Hospital porters

N =108 N =63 N=203 N =153 N=33 N =87 N =93 N =160
Never smokers n=20 n=11 n =96 n =58 n=4 n=28 n=39 n=42
Measured FEV, (litres) 4.11 413 418 3.91 3.01 3.80 3.83 3.69
Measured FVC (litres) 5.31 5.31 5.35 4.98 4.03 4.85 5.00 4.79
FEV.,/FVC 0.78 0.78 0.78 0.79 0.74 0.79 0.77 0.77
Measured FEV, /expected FEV, 98.93 102.33 101.81 96.41 87.32 102.24 104.03 98.55
Measured FVC/expected FVC 104.45 107.73 106.67 99.71 93.15 103.82 107.90 101.71
Former smokers n=22 n=20 n =58 n=44 n=15 n=34 n=34 n =66
Measured FEV, (litres) 3.89 3.82 4.14 3.87 3.29 3.37 3.65 3.51
Measured FVC (litres) 5.06 4.93 5.37 5.13 4.40 4.47 4.90 4.70
FEV,/FVC 0.77 0.78 0.77 0.76 0.74 0.75 0.75 0.74
Measured FEV /expected FEV, 94.83 96.66 99.28 95.70 89.18 94.01 98.61 94.49
Measured FVC/expected FVC 100.90 101.48 104.83 103.32 94.94 99.25 105.18 100.80
Current smokers n =65 n=31 n=45 n=51 n=14 n=25 n=19 n=49
Measured FEV, (litres) 3.81 3.81 4.04 3.76 3.1 3.29 3.17 3.35
Measured FVC (litres) 5.18 5.21 5.39 5.02 4.32 4.67 4.43 4.63
FEV,/FVC 0.74 0.73 0.75 0.75 0.72 0.71 0.72 0.72
Measured FEV /expected FEV, 92.53 94.23 97.43 91.32 85.28 91.82 88.67 91.09
Measured FVC/expected FVC 102.84 104.97 106.12 99.69 94.44 103.41 98.35 100.24

N = All in age and workgroup.

n = total in smoking sub-group.

expected lung function across occupation, adjusted for age group,
smoking status and BMI found differences between the occupational
groups. For FEV , there was a significant overall difference (P =
0.004), and carpenters had significantly higher values than demolition
workers and hospital porters. Current and former smoking was
associated with a significant difference in standardized FEV, (P <
0.0001 for smoking status), and larger values of BMI were associated
with a lower value in standardized FEV | (P = 0.0014).

The interaction between occupation and age group was borderline
significant (P = 0.08) for standardized FVC, indicating that differences
between occupational groups were not the same for younger and
older workers. Table 5 shows that for any smoking status, the older
demolition workers have the lowest ratio of measured vs. expected
FVC.

Discussion

The results in this study did not support the research hypothesis
of Danish construction workers having a higher prevalence of COPD
defined as GOLD 1-4 or GOLD 2-4 when compared to a group of
hospital porters.

Self-reported symptoms of chronic bronchitis (cough and
sputum daily for three months per year for two years) were higher
for all groups of construction workers compared to hospital porters,
but only significantly for demolition workers. Demolition workers
also had the highest prevalence of FEV, < LLN and FVC < LLN,
insulators had slightly lower prevalence and carpenters had the lowest
prevalence among the three groups within the construction industry.
While the construction workers did not seem to be worse off than
the hospital porters with respect to these two measures, there were
significant differences between demolition workers and carpenters,
who were assumed to have a high and low dust exposure, respectively.

The results concerning symptoms of bronchitis are consistent
with other studies on construction workers. Vermeulen et al. [24]
found that working in construction increased the risk of developing
symptoms of bronchitis and that the risk increased with prolonged
employment. Rothenbacher et al. [25] found a non-significantly
elevated prevalence of chronic respiratory diseases in construction
workers. In a Swedish cohort study by Bergdahl and Torén, a
significantly increased risk of COPD-mortality was associated with
exposure to inorganic dust among construction workers [26].

Kennedy et al. [27] found an increased risk of lung disease in 1991

insulators, corresponding to the results of Clausen [28]. We did not
obtain similar results; and this is in accordance with Albin et al. [29],
who found no relationship between exposure to mineral wool and
decreased lung function. This discrepancy could be due to changes in
occupational exposure over time and associated with both cessation
of asbestos use, better protection and more frequent use of protective
equipment.

Another explanation for the lack of a high prevalence of COPD
among construction workers in this study could be that working
conditions in the Danish construction industry have improved
significantly, resulting in a reduced risk of developing COPD. This
explanation corresponds with the findings of the studies by Tiichsen
[30] that showed a decline in standardized hospitalisation ratio during
1981-2009, which could indicate that the problems are decreasing.

Zock et al. [31] found an association between FEV, and high
exposure to vapours, gas, dust or fumes, as predicted by the job
exposure matrix in current smokers. The few positive results may be
due to the young age of the participants. The association was unrelated
to the level of cigarette consumption, similar to results of the present
study. Rothenbacher et al. [25] found a non-significantly elevated
prevalence of chronic respiratory disease in construction workers.

In this study, lung function values were higher in the age group
< 49 years compared to > 50 years, which was expected, since lung
function normally decreases with increasing age [1,32]. High BMI
was associated with lower absolute values of both FEV, and FVC.
No differences were found with regards to age and BMI between
occupational groups that could explain the differences in lung
function values.

As expected, those who never smoked were significantly less
likely to have FEV, < LLN, coughing with sputum and breathlessness
compared to both current and former smokers. The interaction
between age and smoking status made the differences larger in the
older age category, where we found significantly increased odds of
coughing among current smokers in all groups of older construction
workers compared to hospital porters [33].

Surprisingly, carpenters seemed to be healthier as defined by lung
function tests than hospital porters, whom we expected to have jobs
without dust exposure. Previous findings show a lower risk among
carpenters to be hospitalized with COPD compared with other
workers in the construction industry [30]. Even though there were
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significantly more that never smoked and fewer current smokers
among carpenters compared to the other occupational groups, the
carpenters’ results remained significantly better after adjusting for
smoking status. Therefore the difference in lung function between the
groups cannot be explained by smoking habits alone. It is possible
that carpenters are generally healthier than workers from other
occupations in the construction industry because of the specific
physical demands of the work, and thereby may be selected for
carpentry (healthy-worker effect).

The strengths of our study were the high participation rate among
construction workers, the relatively high number of participants and
that the COPD diagnoses were based on lung function tests including
post-bronchodilator values [34].

In this study, only employment was used as a proxy for dust
exposure, not seniority or level of dust exposure. This may lead to
a misclassification and thereby a risk of not detecting an association
between COPD and occupational groups among construction
workers. Another explanation for the lack of association between the
occupational groups among construction workers and COPD may be
too few participants with diagnosed COPD.

There were fewer responders (60.7%) among hospital porters
compared to carpenters (82.9%). If hospital porters with lung
problems were over-represented among the participants then
the effect of working in construction on the prevalence of COPD
would be underestimated. The problem would be increased if the
recruiting pattern in this regard was different between hospital
porters and construction workers. Among hospital porters, there
was no difference in self-reported respiratory symptoms among
those who participated - and did not - in the lung function test.
We have no further description of non-responders to clarify this
potential selection bias. Among construction workers we had quite
high response rates and the majority of those not participating were
due to logistic problems, caused by changing workplaces, sickness or
vacation. Therefore, it is unlikely that differences in response rates
caused selection bias for the construction workers but it could affect
the relationship to the control group.

Conclusions

Our results showed no overall differences in the prevalence of
COPD among construction workers compared to hospital porters.
There was a tendency toward more self-reported symptoms of
bronchitis in male Danish construction workers than comparable
hospital porters and a tendency toward higher prevalence of FEV, <
LLN in demolition workers compared to insulators and carpenters.
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