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Past studies have demonstrated that cleaning in a variety of work settings is a risk factor for 

adverse respiratory health effects, most notably asthma (1, 2). Excess asthma and respiratory 

symptoms have also been documented in persons cleaning at home (2, 3). In this issue of the 

Journal, Svanes and colleagues (pp. 1157 – 1163) examine the long-term effects of cleaning, 

using data from the European Community Respiratory Health Survey (ECRHS) (4). The 

authors showed that for women, but not men, both occupational and domestic cleaning were 

associated with accelerated declines in spirometric parameters over the course of 20 years. 

They found that the size of the effect was comparable to smoking 10 to 20 cigarettes daily 

during the study period.

ECRHS is a large, multicenter, population-based cohort study that began in the 1990s to 

address the increasing burden of asthma and its potential environmental causes (5). In their 

study, Svanes and colleagues included more than 6,000 adults recruited in 1992–1994 at 

ages 20 to 44 years (ECRHS I) and followed-up in 1998–2002 (ECRHS II) and 2010–2012 

(ECRHS III) (4). Interviews and spirometry were conducted at each of the three time points, 

and self-reported cleaning activity information wascollected during ECRHS II. Serial 

spirometric data were available for more than 85% of the participants.

At baseline, the study population was relatively young and healthy, with a mean age of 34 

years, doctor-diagnosed asthma prevalence of 6%, and mean spirometric parameters 

exceeding 100% of predicted. Women, who made up 53% of the participants, were more 

likely than men to report cleaning occupationally (9% vs. 2%) or at home (85% vs. 47%). In 

models accounting for potential confounders, women who cleaned had accelerated declines 

in FEV1 and FVC compared with women who did not. Occupational cleaning was 

associated with an additional loss of 3.9 ml/yr for FEV1 and 7.1 ml/yr for FVC; cleaning at 

home was associated with an additional loss of 3.6 ml/yr for FEV1 and 4.3 ml/yr for FVC. 

Similar accelerated declines were noted for at least weekly use of spray cleaners (for FEV1) 

and other types of cleaners (for both FEV1 and FVC). As the authors note, differential 

sensitivity to respiratory toxins or methodological issues might explain the absence of effect 

for men. The study may not have been sufficiently powered (just 57 men reported 

occupational cleaning), or the male reference group may have had other hazardous 

exposures that contributed to their rates of decline. Indeed, contrary to expectation (6), the 

rates of decline for noncleaners were considerably higher in men (26.4 ml/yr for FEV1 and 

Author disclosures are available with the text of this article at www.atsjournals.org.

HHS Public Access
Author manuscript
Am J Respir Crit Care Med. Author manuscript; available in PMC 2019 September 04.

Published in final edited form as:
Am J Respir Crit Care Med. 2018 May 01; 197(9): 1099–1101. doi:10.1164/rccm.201801-0138ED.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.atsjournals.org/


17.8 ml/yr for FVC) than women (18.5 ml/yr for FEV1 and 8.8 ml/yr for FVC), suggesting 

that the effects of cleaning may have been underestimated for men.

Changes in spirometric parameters are nonspecific, so this study cannot determine the 

underlying disease process. Women who cleaned reported more doctor-diagnosed asthma in 

ECRHS II than women who did not (up to 13.7%vs. 9.6%). However, women with and 

without asthma had the same relationships between cleaning and spirometric parameters. 

Asthma may go undiagnosed, so inclusion of asthma symptoms might have been 

illuminating. Recently, occupational cleaning has been identified as a risk factor for chronic 

obstructive pulmonary disease (7, 8). Odds ratios for incident chronic airway obstruction 

were elevated among female cleaners, but there were few cases, and differences were 

nonsignificant. Furthermore, declines in FEV1 and FVC occurred in parallel, raising the 

possibility that cleaning led to interstitial changes, as occurred with humidifier disinfectant 

(9). In addition, bronchiolitis has been reported with some cleaning chemicals, and protean 

spirometric findings are possible (10). Tools such as oscillometry, specific inhalation 

challenge testing, analysis of particles in exhaled air, and quantitative chest computed 

tomography may complement spirometry in future studies.

Cleaning exposures include chemicals that are known sensitizers and irritants, chemicals 

with poorly characterized respiratory effects, and mixtures of all three, in addition to indoor 

allergens and pollutants (11). In this study, cleaners likely used a range of cleaning products 

for variable frequency and duration. This spectrum of exposures might have resulted in a 

spectrum of outcomes, with some participants’ accelerated decline related to airway 

obstruction and others’ to interstitial changes, as with other complex inhalational exposures 

(12). That such a blunt exposure metric performed as well as it did is remarkable, and 

highlights the tremendous value of a well-designed prospective observational study such as 

ECRHS to detect associations that would not be evident using a cross-sectional approach or 

with a smaller cohort. Nonetheless, many questions about exposures remain unanswered, 

and Svanes and colleagues’ findings provide strong support for expanded exposure 

assessment in future studies (4).

Most studies of cleaners face similar exposure assessment challenges. Contributing to these 

challenges are incomplete information on products used and their ingredients, an abundance 

of cleaning products on the market, and a lack of methods to simultaneously measure 

multiple chemicals (2). Yet quantitative exposure assessment is critical not only to identify 

causative chemicals and inform the development of exposure limits but also to identify 

effective strategies to prevent or manage adverse respiratory health effects. Product 

substitution or elimination requires knowledge of the causative agents and a mechanism to 

certify the safety of alternative products. Although Green Seal certifies products as 

asthmagen-free, numerous other “green” or “eco-friendly” labels do not necessarily shield 

against adverse respiratory health effects (13). For example, a new peroxygen-containing 

product promoted as a safer alternative to other sporicidal disinfectants was nonetheless 

associated with symptoms among cleaners and healthcare workers (14). Effective 

engineering or administrative controls require knowledge of exposure levels and the specific 

tasks, tools, and workplace or home characteristics leading to exposures. Efforts to raise 

awareness among workers, employers, and the public about the risks of cleaning, and among 
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healthcare professionals to recognize cleaning-related respiratory disease, would also benefit 

from knowledge of causative agents and exposures. Future studies could incorporate direct 

reading instruments with advanced sensors now in development for simultaneous 

measurement of multiple chemicals (15).

Although more certainty about pathophysiology and exposure is welcome, it would be a 

mistake simply to wait for the results of future investigations. These results should prompt 

prudent actions to prevent long-term lung damage among cleaners, including modifying 

cleaning practices, such as eliminating the use of spray products;mixing products in 

ventilated areas or purchasing ready-to-use products; judicious and selective use of cleaning 

products for specific applications; increasing public awareness about hazards and dispelling 

misperceptions that cleaning agents for home use or “green” cleaners are “safe”; training 

workers, employers, and healthcare professionals about the effects of cleaning; forming 

stakeholder committees to make cleaning product purchasing policies; incorporating 

questions on use of cleaning products in population-based respiratory disease surveillance; 

and where other control measures are not feasible, considering the use of appropriate 

respiratory protection (1, 2). The time to act is now.
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