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Abstract

Purpose Cleaning work has been associated with a wide
range of occupational health hazards. However, little is
known about mortality risks in the cleaning industry. This
study examines differences in cause-specific mortality
between cleaners, manual and non-manual workers.
Methods Using exhaustive census-linked mortality data,
the total Belgian working population aged 30-60 was
selected from the 1991 census. Analyses were based on
202,339 male and 58,592 female deaths between 1 March
1991 and 31 December 2011. Standardized Mortality Ratios
were calculated and indirectly adjusted for smoking (SMR).
In addition, Cox proportional hazards regression models
were used to account for age, educational level, part-time
employment and marital status.

Results Large mortality differences were observed between
cleaners, manual and non-manual workers. In 20012011,
smoking-adjusted SMRs for all-cause mortality were higher
among cleaners than among non-manual workers (Men 1.25
CI 1.22-1.28; women 1.10 CI 1.07-1.13). SMRs also show
cleaners had significantly more deaths due to COPD (men
2.13 CI 1.92-2.37; women 2.03 CI 1.77-2.31); lung cancer
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(men 1.31 CI 1.22-1.39; women 1.21 CI 1.11-1.32); pneu-
monia (men 1.64 CI 1.35-1.97; women 1.31 CI 1.00-1.68);
ischaemic heart diseases (men 1.22 CI 1.13-1.31; women
1.40 CI 1.25-1.57) and cerebrovascular diseases (men 1.19
CI 1.05-1.35; women 1.13 CI 1.00-1.27). Mortality risks
among cleaners remained elevated after adjustment for
education.

Conclusions Respiratory and cardiovascular mortality is
considerably higher for male and female cleaners than for
non-manual workers.

Keywords Occupational health - Census-linked data -
Cause-specific mortality - Cardiovascular diseases -
Respiratory diseases

Introduction

Cause-specific mortality has rarely been investigated for
cleaners, despite considerable knowledge on occupational
health risks. Approximately 3.44 million Europeans were
employed as cleaners in 2012, representing 1.6% of the
EU-28 working population (Eurostat 2015). Working condi-
tions in the industry are characterized by low earnings, high
job demands and low levels of autonomy (Eurofound 2014).
Depending on the specific tasks and work environments,
cleaners may be exposed to chemical products, biological
hazards, difficult physical working conditions and various
psychosocial risk factors (Zock 2005; European Agency for
Safety and Health at Work 2009; Mousaid et al. 2015).
Recent research has drawn attention to a number of
adverse health effects associated with professional clean-
ing. Cleaners report a higher number of health problems
than the general working population (Eurofound 2014). High
prevalence of asthma, musculoskeletal disorders and poor
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mental health has been reported repeatedly among cleaning
personnel (Gamperiene et al. 2006; Jaakkola and Jaakkola
2006; Kumar and Kumar 2008). Current studies on health
risks among cleaners have focused on specific types of mor-
bidity (Charles et al. 2009). However, the mortality pattern
of cleaners has been scarcely investigated (Cucino and Son-
nenberg 2002; Harris et al. 2016).

This study examines differences in cause-specific mortal-
ity among cleaners, manual workers and non-manual work-
ers to identify potential health risks.

Methods

Data were derived from an anonymous record linkage
between the 1991 Belgian census, the population regis-
ter and death certificate information. The census provides
exhaustive demographic and socio-economic information
of the officially registered Belgian population, including

occupational type, industry of employment, type of per-
formed labour (manual or non-manual labour), type of con-
tract (full-time or part-time), educational level and marital
status. The Belgian census was directly linked by Statistics
Belgium at the individual level with the population register.
The population register contains migration and mortality
information for every legal citizen up to 31 December 2011.
Cause-specific mortality data from death certificates were
added covering the periods 1991-1997 and 2001-2011.

Study population

The Belgian working population aged 30-60 was selected
from the 1991 census. The working population consisted
of 1,562,551 men and 953,442 women. All-cause mortal-
ity information was derived from the population register,
including 202,339 male and 58,592 female deaths between
1 March 1991 and 31 December 2011. Table 1 provides an
overview of the characteristics of the study population.

Table 1 Characteristics of the study population with mortality information for 1991-2011

Men Women
N % PY D N % PY D
Total 1,562,551 100 30,400,798 202,339 953,442 100 19,176,798 58,592
Occupational type in 1991

Cleaners 53,140 3 1,022,488 9129 96,914 10 1,953,035 7117
All other workers 1,509,411 97 29,378,310 193,210 856,528 90 17,223,763 51,475

Non-manual workers 854,540 55 16,575,304 105,882 654,287 69 13,150,454 38,416

Manual workers 654,871 42 12,803,006 87,328 202,241 21 4,073,309 13,059
Age category in 1991

30-34 years 348,968 22 6,990,808 16,205 258,987 27 5,270,522 6577

35-39 years 327,530 21 6,516,458 23,900 229,697 24 4,661,019 9245

40-44 years 314,047 20 6,169,554 34,470 196,942 21 3,967,456 11,745

45-49 years 239,743 15 4,613,549 38,656 130,185 14 2,596,931 10,974

50-54 years 199,703 13 3,744,262 45,164 85,989 1,690,871 10,376

55-59 years 132,560 8 2,366,167 43,944 51,642 5 989,999 9675
Educational degree in 1991

No degree 266,836 17 5,100,833 47,132 142,580 15 2,846,602 11,561

Lower education 159,843 10 3,068,941 29,475 83,601 9 1,679,193 6896

Lower middle school 324,719 21 6,378,661 42,131 176,812 19 3,571,674 11,688

Higher middle school and up 727,064 47 14,378,618 73,834 504,177 53 10,215,440 25,611

No information 84,089 5 1,473,745 9767 46,272 5 863,889 2836
Type of contract in 1991

Part-time 37,672 2 714,044 5984 303,727 32 6,141,438 16,950

Full-time 1,484,988 95 28,958,123 188,584 602,782 63 12,116,857 37,499

No information 39,891 3 728,631 7771 46,933 5 918,503 4143
Marital status

Married 1,287,228 82 25,165,962 158,763 746,767 78 15,084,113 42,009

Single, widowed, divorced 275,323 18 5,234,836 43,576 206,675 22 4,092,685 16,583

Number of workers in 1991 (N); percentage of total number of workers (%); total person-time in years in 1991-2011 (PY); observed number of

deaths in 1991-2011 (D)
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Cleaners were identified using the International Statistical
Classification of Occupations (ISCO): domestic cleaners;
cleaners in offices and other establishments; street sweep-
ers and related occupations; building structure cleaners and;
window cleaners and related occupations (Federal Public
Service Employment; Labour and Social Dialogue 2016).
A total of 53,140 male and 96,914 female cleaners were
identified in the 1991 Census.

In addition to cleaners, we distinguished manual and non-
manual workers using information on the type of performed
labour. Without taking cleaners into account, we identified
654,871 male and 202,241 female manual workers. A total
of 854,540 men and 654,287 women performed non-man-
ual work (white-collar, management, etc.) at the time of the
census.

Mortality information

Cause-specific mortality information was based on the
underlying cause of death as recorded on the death certifi-
cate. Data for cause-specific mortality are partially miss-
ing for 1998-2001. As a result, two time periods were con-
sidered for analysis. The first period covered 6 years and
10 months between the census date (1 March 1991) and 31
December 1997, while the second period comprised 10 years
and 3 months from 1 October 2001 to 31 December 2011.
The 9th and 10th revisions of the International Classification
of Diseases (ICD) were used in the periods 1991-1997 and
2001-2011, respectively.

Statistical analyses

First, we examined broad categories of causes of death
for the periods 1991-1997 and 2001-2011 to determine
if cleaners experience elevated mortality. Causes of death
were grouped in broad categories building on the structure
of the International Classification of Diseases. Standardized
Mortality Ratios (SMRs) and 95% confidence intervals (CI)
were calculated for cleaners and manual workers by 5-year
age groups with reference to non-manual workers. Analyses
were performed separately for men and women.

Second, we considered possible effects of smoking, edu-
cation and part-time work on mortality risks among clean-
ers. Analyses were performed for the period 2001-2011
due to the relatively low number of deaths for some specific
causes of death in 1991-1997.

Smoking

Because smoking information was not available in the
dataset, SMRs were indirectly adjusted (Axelson and
Steenland 1988). Smoking prevalence data were derived
from the Belgian Health Interview Survey, containing

health indicators from a large representative sample of
Belgian households (WIV-ISP 2015). Waves 1997, 2001,
2004 and 2008 were pooled. Smoking status (current, for-
mer and never) was obtained for cleaners, manual work-
ers and non-manual workers between the ages of 30 and
60 years. Housekeeping and restaurant services workers;
Domestic and related helpers; Cleaners and launderers;
and Building caretakers, window and related cleaners were
identified using ISCO codes. Information on the type of
performed labour allowed us to distinguish non-manual
and manual workers (excluding cleaners). Relative risk
estimates for the selected smoking-related diseases were
obtained from the 2014 US Surgeon General’s Report
(CDC 2014). Further information on the calculation of
smoking adjusted SMRs (SMR,,) is provided in sup-
plementary Appendix 1.

Education

Hazard ratios (HRs) and corresponding 95% confidence
intervals were calculated using Cox proportional hazards
models. Cleaners and manual workers were compared to
non-manual workers as the reference group. Models were
fit to the attained age as time scale (Korn et al. 1997).
Time was measured continuously as the age until death or
censorship, using the exact date of emigration or mortal-
ity from the population register. Censorship occurred at
emigration or at the end of the follow-up period. Mortality
due to causes of death other than the cause under investi-
gation was censored at time of death. Following Richiardi
and colleagues, both age- and education-adjusted hazard
ratios are presented (Richiardi et al. 2008). Analyses were
performed controlling for age at baseline as a continuous
variable. Highest educational attainment was included as
a categorical variable ranging from no degree to at least a
high school diploma.

Part-time work

Cox proportional hazards models were performed separately
for cleaners to gain insight into exposure duration effects
related to cleaning work. There were distinct differences
between cleaners and the other occupational groups regard-
ing the distribution of part-time employment. Hence, addi-
tional analyses for the cleaning industry were performed to
investigate potential mortality differences by type of con-
tract. Hazard ratios were age-adjusted. We also controlled
for marital status and educational level, as these may influ-
ence the association between part-time work and mortality
risks (Honjo et al. 2015). Part-time cleaners were used as
the reference group.
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Results
Mortality pattern in 1991-1997 and 2001-2011

Mortality risks were higher for cleaners than for non-manual
workers. Table A1 in appendix presents SMRs for clean-
ers and manual workers for the periods 1991-1997 and
2001-2011.

Male cleaners experienced higher mortality risks in both
study periods. SMRs for all causes of death were 36% (SMR
1.36 CI 1.29-1.42) higher in 1991-1997 compared to non-
manual cleaners. In 2001-2011, the difference became even
more pronounced with a SMR of 1.45 (CI 1.41-1.48) among
male cleaners. Elevated mortality risks among female clean-
ers only became apparent in 2001-2011 due to the low num-
ber of deaths in 1991-1997. They experienced 16% (SMR
1.16 CI 1.13-1.19) higher mortality in 2001-2011 compared
to female non-manual workers.

Male cleaners have high SMRs for almost every category
of causes of death. Both male and female cleaners seem
to experience elevated SMRs for respiratory malignancies;
heart diseases; cerebrovascular and other circulatory dis-
eases and respiratory diseases. After further examination
of the specific causes of death, cleaners have high SMRs
for lung cancer, pneumonia, chronic obstructive pulmonary
diseases (COPD), ischaemic heart diseases and cerebrovas-
cular diseases.

Figure 1 presents SMRs and smoking-adjusted SMRs
for all causes of death, lung cancer, pneumonia, chronic
obstructive pulmonary diseases (COPD), ischaemic heart
diseases and cerebrovascular diseases in 2001-2011. Male
and female cleaners experienced higher mortality risks than
non-manual workers, even after adjustment for smoking.

SMRs for all-cause mortality remained elevated among
male cleaners despite a drop from 1.45 (CI 1.41-1.48) to
1.25 (CI 1.22-1.28). For female cleaners, SMRs declined
from 1.16 (CI 1.13-1.19) to 1.10 (CI 1.07-1.13).

COPD mortality ratios were over 2 times higher for
male (SMR 2.45 CI 2.20-2.73) and female (SMR 2.20
CI 1.92-2.51) cleaners compared to non-manual workers.
Smoking-adjusted SMRs for COPD remain around 2 times
higher among cleaners. Results for women show large dif-
ferences in COPD mortality for cleaners and manual workers
in comparison with non-manual workers.

SMRs for lung cancer dropped after adjusting for smok-
ing from 1.72 (CI 1.62-1.84) to 1.30 (CI 1.22-1.39) for
male cleaners and from 1.49 (CI 1.36-1.62) to 1.21 (CI
1.11-1.32) for female cleaners.

Smoking-adjusted SMRs for pneumonia among female
cleaners (SMR ., 1.31 CI 1.00-1.68) were comparable
to those among other manual workers (SMR . 1.28 CI
1.06—1.54). For men, pneumonia risk was considerably
higher for cleaners (cleaners SMR ., 1.64 CI 1.35-1.97;
manual workers (SMR, . 1.06 CI 0.99-1.13).

Fig. 1 Standardized mortal-

| OCleaners  ®Cleaners-smokingadjusted A Manual workers A Manual workers-smoking adjusted

ity ratios and 95% confidence
intervals for cleaners and

manual workers with reference (A) Men
to non-manual workers, by sex, 4
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2 2 ¢
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o Q
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) 5, * zz ® s, ¢z =
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diseases diseases
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4
S 2 3
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1 * s, x . Py Py ¢z i
0.5
All causes Lung cancer Pneumonia COPD Ischemic heart Cerebrovascular
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Male and female cleaners had smoking-adjusted SMRs
for ischaemic heart diseases of 1.22 (CI 1.13-1.31) and 1.40
(CI 1.25-1.57), respectively. Smoking-adjusted SMRs for
cerebrovascular mortality were 20% higher among male
cleaners (SMR,,, 1.20 CI 1.06-1.35) and 13% higher for
female cleaners (SMR, 1.13 CI 1.00-1.27) compared to
non-manual workers.

SMO!

Education

Figure 2 shows the hazard ratios for the five aforementioned
causes with adjustments for educational level. The pattern in
age-adjusted hazard ratios was similar to our findings based
on SMRs unadjusted for smoking. Hazard ratios declined
after controlling for educational level. Nonetheless, results
remained significant except for pneumonia (HR 1.19 CI
0.88-1.61) and cerebrovascular mortality (HR 1.11 CI
0.96-1.28) among female cleaners. Overall, lower educa-
tional levels were associated with increased mortality risks
for all causes of death under investigation. Tables A2 and
A3 in appendix present results for types of cleaners with
reference to non-manual workers. Hazard ratios are higher
for all types of cleaners compared to non-manual workers.

After the inclusion of educational level in the model, hazard
ratios remain elevated.

Part-time work

The group of cleaners was selected for further analyses to
investigate potential mortality differences between part-
time and full-time work. Table 2 presents HRs for mortality
among full-time cleaners with reference to part-time clean-
ers in 2001-2011.

Male cleaners working full-time had lower mortality
ratios than their colleagues in part-time employment. Age-
adjusted HRs for full-time cleaners were lowest for mortal-
ity due to COPD (HR 0.63 CI 0.42-0.95); mortality due
to ischaemic heart diseases (HR 0.70 CI 0.51-0.96); and
all-cause mortality (HR 0.87 CI 0.78-0.96).

Women, on the other hand, had higher HRs for full-
time cleaning work compared to part-time cleaning work.
Age-adjusted HRs were highest for lung cancer (HR
1.18 CI 0.99-1.41); cerebrovascular diseases (HR 1.11
CI 0.86-1.43); ischaemic heart diseases (HR 1.08 CI
0.85-1.35); and all-cause mortality (HR 1.08 CI 1.03-1.14).

Fig. 2 Hazard ratios and 95% | O Cleaners-adjustment for age
A Manual workers-adjustment for age

confidence intervals for cleaners

@ Cleaners-adjustment for age and education
A Manual workers-adjustment for age and education

and manual workers with refer-
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Table 2 Hazard ratios and 95% confidence intervals for full-time cleaners with reference to part-time cleaners in 2001-2011, by sex

Men Part-time cleaners Full-time cleaners (N = 45,271)

(N=2117)

D HR D HR CI HR, CI
All causes of death 308 1 5433 0.87 0.78-0.96 0.91 0.81-1.01
Lung cancer 48 1 869 0.88 0.66-1.18 0.90 0.68-1.21
Pneumonia 5 1 103 - - -
COPD 25 1 306 0.63 0.42-0.95 0.67 0.44-1.00
Ischaemic heart diseases 42 1 583 0.70 0.51-0.96 0.73 0.53-1.00
Cerebrovascular diseases 11 1 240 1.12 0.61-2.06 1.19 0.65-2.19
Women Part-time cleaners (N = 55,104) Full-time cleaners (N = 33,406)

D HR D HR CI HR, CI
All causes of death 2846 1 1846 1.08 1.03-1.14 1.04 0.98-1.10
Lung cancer 297 1 213 1.18 0.99-1.41 1.13 0.95-1.35
Pneumonia 38 1 22 - -
COPD 132 1 81 1.01 0.77-1.34 0.94 0.71-1.24
Ischaemic heart diseases 184 1 120 1.08 0.85-1.35 1.01 0.80-1.27
Cerebrovascular diseases 149 1 100 1.11 0.86-1.43 1.06 0.82-1.37

Absolute number of deaths (D), Hazard ratio adjusted for age (years) at baseline (HR), 95% confidence interval (CI), Hazard ratio adjusted for
age (years) at baseline, educational level and marital status (HR,), Hazard ratios not calculated due to small number of deaths (—)

The results from the multivariate analysis show HRs for
male and female cleaners were slightly modified by low
educational levels and being unmarried. Low educational
level groups had higher mortality risks. Being unmarried
was associated with higher mortality ratios. After adjust-
ment for age, educational level and marital status, HRs for
men and women in full-time cleaning work approximated
the reference group.

Discussion

Working in the Belgian cleaning industry in 1991 was asso-
ciated with higher mortality risks during the subsequent
20-year period. Cleaners experienced significantly more
deaths due to lung cancer, COPD, pneumonia, ischaemic
heart diseases and cerebrovascular diseases than non-manual
workers.

Recent studies suggest an association with occupational
exposure types in the cleaning industry. A potential carcino-
genic effect of chlorinated solvents on lung cancer has been
reported in two large population-based case—control studies
(Vizcaya et al. 2013; Mattei et al. 2014). COPD has been
associated with an abnormal response of the lungs to nox-
ious particles and gases (Salvi and Barnes 2009). Chronic
respiratory symptoms seem to be related to the use of dis-
infectants (Preller et al. 1995). Contrary to previous stud-
ies, we did not find an association between cleaning and
asthma (Jaakkola and Jaakkola 2006; Vandenplas et al. 2013;
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Vizcaya et al. 2015). It is possible that our classification
may have failed to grasp health outcomes due to industry-
specific allergens (Karjalainen et al. 2002). Alternatively,
asthma may have an important intermediate rather than
direct effect in the causal pathway leading to death (Soto-
Campos et al. 2013).

The excess in pneumonia mortality may be an indication
of biological risk factors in cleaning work, such as expo-
sure to Aspergillus fumigatus (European Agency for Safety
and Health at Work 2009). In addition, chronic obstructive
lung disease has been reported as a risk factor for pneumo-
nia, as well as for cardiovascular mortality (Koivula et al.
1994; Huiart et al. 2005; Curkendall et al. 2006). Increased
risks for mortality due to ischaemic heart diseases have been
reported among female cleaners with possible explanations
including low job control, shift work and dust exposure
(Sjogren et al. 2003).

Tobacco consumption is a major risk factor for respira-
tory and cardiovascular mortality (CDC 2014). However,
mortality risks remained higher for cleaners compared to
non-manual workers after indirect adjustment for smoking.
This method is based on hypothesized differences in smok-
ing behaviour and international research on the relative risks
of smoking (Steenland et al. 1984). Smoking prevalence for
cleaners, manual and non-manual workers was similar in
each of the four waves of the national health survey, indicat-
ing consistency in smoking habits by occupational group.
A variety of relative risks have been reported for smoking
due to differences in classification, in the amount smoked
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and in the use of incidence or mortality (van de Mheen and
Gunning-Schepers 1996; Thun et al. 2013). Our adjust-
ment is based on relative risks from the Cancer Prevention
Study II that followed approximately 1.2 million Americans
from 1982 until 1988. According to a recent update of these
smoking-related mortality risks, comparable estimates based
on large cohorts are not available for adults under the age of
55 (CDC 2014).

Considering the strong association between high smok-
ing prevalence and low educational attainment, our results
adjusted for educational level may also provide an indica-
tion of the influence of smoking on mortality risks (Huis-
man et al. 2005). Although mortality differences between
occupational groups declined, excess mortality among
cleaners remained even after controlling for education. Fur-
ther research efforts are required to determine the relation
between smoking, occupational exposures and mortality for
the cleaning industry, but it is highly probable that the abun-
dance of chemical and biological hazards in the cleaning
industry constitutes an important contribution to the excess
mortality among cleaners (Montano 2014).

Excess mortality among female cleaners was not apparent
until the second period under investigation. First, this result
may be explained by different industries of employment for
male and female cleaners. Cleaning practices have developed
largely independently per sector, depending on the specific
requirements (Fryer and Asteriadou 2009). In industrial
settings, more male cleaners were employed. The specific
chemical composition and the use of cleaning products may
lead to increased exposure to hazardous agents (Gerster et al.
2014). Industrial cleaning processes have recently been asso-
ciated with a higher risk of COPD than domestic cleaning
after controlling for sex and lifetime smoking exposure (De
Matteis and Cullinan 2015).

Second, there may be a selection bias prior to the 1991
census. Female cleaners may leave the workforce more eas-
ily than male cleaners when experiencing health problems.
In traditional male-breadwinner households, the salary of
women complements the income of their partners. If house-
holds depend on men as the principal wage earner, it might
be more difficult for them to stop working in case of health
problems. The census data show that more cleaners left
the workforce than other workers. Female cleaners did so
even more than do their male colleagues. For cleaners, we
found that 59% of men and 52% of women were still work-
ing 10 years later. Approximately 66% and 64% of men and
women in all other jobs in 1991 were still at work in 2001.

Results also showed sex differences in the effect of part-
time work. Men employed as full-time cleaners experienced
lower mortality compared to part-time cleaners, whereas
full-time female cleaners had elevated mortality risks. A
Swedish mortality study reported a similar differential effect
of full-time work by sex (Nylen et al. 2001). The explanation

may lie in gender-specific motivations for part-time work, as
supplementary analyses reveal the same pattern among man-
ual and non-manual workers. When experiencing impaired
health, men may be more likely to regard part-time work as
a last resort before quitting their jobs. Men working full-
time compared to part-time in manual and non-manual jobs
had HRs of 0.79 (CI 0.76-0.83) and 0.85 (CI 0.81-0.89)
in 2001-2011, respectively. Although this can also be the
case for women, part-time work is also a means for healthy
women to combine the economic benefits of employment
with traditional household tasks. We found that married
women who worked as cleaners did so more often in part-
time employment than married women in other jobs (65 vs.
32%). The large majority of married men (95%) worked full-
time, regardless of employment in the cleaning industry.

The main advantage of this study was the availability
of census-linked cause-specific mortality data. The large
follow-up period of 20 years made it possible to analyse
changes in the mortality pattern over time. The anonymous
linkage at individual level minimized the nominator-denom-
inator bias. The data provided a snapshot of the occupational
distribution for the total Belgian population in 1991.

The study also has some limitations. First, specific occu-
pational information was only available for one point in time.
Findings may be confounded by exposures during previous
or ensuing jobs. Poor health may have caused cleaners to
leave the work force prior to the 1991 census. Because this
study focuses on the working population, healthy worker
effects may bias our results. It is also possible that former
cleaners are included in the reference population. Cleaners
experiencing health problems may have transitioned to jobs
with fewer health risks such as non-manual labour jobs. Our
results are possibly an underestimation of the true health sit-
uation of cleaners due to the considerable staff turnover and
the importance of undeclared work in the sector. Domestic
cleaners were largely undetected until 2004, when new fiscal
and parafiscal regulations have been introduced to combat
informal work (Mousaid et al. 2015).

Second, specific information on occupational exposure
is not available. Cleaners regularly use different products
depending on their specific tasks, complicating the exposure
profiles even further. Moreover, exposure to cleaning prod-
ucts may have changed over time as a result of the devel-
opment of environmentally friendly cleaning products and
new technologies, such as micro fibre and steam technology
(Garza et al. 2015). In order to better understand the health
effects of cleaning products, detailed exposure information
from past and current working positions is needed.

Third, the study design does not account for health effects
from additional psychosocial, lifestyle or material risk fac-
tors. High psychosocial demands have been associated with
cleaning work, (Mousaid et al. 2017) as well as with elevated
risks for cardiovascular diseases (Strand and Tverdal 2004).
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People in low socio-economic positions tend to engage in
more unhealthy behaviours (Pampel et al. 2010). The ele-
vated SMRs for alcohol-related diseases, suicide and acci-
dents among male cleaners may be an indication of this.
Due to the complex interplay of causal mechanisms, our
results may also reflect health effects from risk factors not
or indirectly related to cleaning work. Future research efforts
should endeavour to understand the risk profile of cleaners
in and out of the workplace.

In conclusion, this study provided a strong indication
of the adverse health effects of professional cleaning on
population level. Male and female cleaners experienced
high mortality due to respiratory cancer and respiratory
diseases, which is potentially associated with exposure to
chemicals in cleaning products. Future research should
target specific respiratory hazards in the cleaning indus-
try. Policy makers should take action to improve existing
prevention strategies. Training expenses regarding healthy
cleaning practices should be fully reimbursed. Easy access
to the Federal Training Fund should be facilitated for
small cleaning companies. Due to the multitude of small
and very small companies, cleaners are difficult to reach.
Social partners should make an effort to inform employers
and cleaners about safe practices of cleaning agents.
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