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ABSTRACT

Objectives: The aim of the study was to determine whether self-reported occupationaluexpo
cleaning/disinfecting agents in hospital workers is accurategnmparison to expert assessment, taken to be
the gold standard.

Methods: In the Epidemiological study on Genetic and Environment of Asthma (EGi#tjcipants were
interviewed on occupation with a specific questionnaire for hospitakets regarding tasks and
cleaning/disinfecting agents. Two estimates of exposure werdalaleai (1) self-report, (2) expert
assessment. The expert assessment involved a standardised procedure te iettimséy, frequency and
probability of exposure for each job. The present analysis focused on eight cspogifisures:
formaldehyde, glutaraldehyde, bleach/chlorine, alcohol, quaternary ammonium corsparantonia,
sprays, latex gloves. Agreement and differences between self-reported artdestimates were studied by
Kappa and Phi coefficients and McNemar tests, respectively.

Results: In the survey of 1571 adults, 176 ever hospital workers with both self-rdpexigosure to
cleaning/disinfecting products or tasks and expert exposure assessmeatstuebed, totalling 327
occupationsAn underestimation of self-reported exposure was observed especiallynfiatdehyde (26.5%

vs 32.7%, p=0.01), ammonia (7.4% 18.8%, p<0.0001), alcohol (64.9%s 93.0%, p<0.0001), and
guaternary ammonium components (16.68070.9%, p<0.0001), compared to expert assessment. The
associations were confirmed when the analyses were stratified oecmumic level, asthma status, level
of exposure. Asthmatic had fewer missing reports than non asttpadiicipants.

Conclusion: Occupational exposure to disinfecting or cleaning agents is very common and high indiospital
A large underestimation of self-reported exposure, and a lack of knowledgedaict components, was
observed. Our results show the relevance of expert assésameapidemiological studies to limit
measurement bias. This work underlines the necessity for better grafnirealthcare workers to improve
their knowledge about occupational exposures and to develop health educatgicempnes regarding

occupational risks induced by this kind of products.
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INTRODUCTION

There is growing evidence that healthcare workers are atademerisk of asthma.[l, 2] Various
cleaning/disinfecting products for healthcare hygiene are used every day by healtbdeers (nurses,
auxiliary nurses, physicians, cleaners, dental assistants ...). To pratiecitgfrom nosocomial infections,
the frequency of disinfecting or cleaning tasks has increased, as well as theclesamiofy and disinfecting
sprays.[3] New substances, potentially asthmogenic, have recentlyifieeduced into hospitals to

substitute for some suspected carcinogenic products (i.e. formaldé#lyde)

Healthcare workers may be exposed to high levels of a number of pollutants (clesteriiging,
aerosolized medications ...) and particularly to sensitizers (latefqacsudisinfectants, biocides ...).[5]
Disinfecting and cleaning products such as bleach/chlorine, ammonia are iratathies $kin, nose and lung
or are sensitizers (low molecular weight agents), such as biocides.[5] ddtecommon products used in
hospitals are disinfectants (chlorhexidine, glutaraldehyde, quaternary ammonigponents) to sterilise
medical instruments and to clean floors and surfaces. Cleaning/digigfproducts are complex mixtures of
many chemical components and it is difficult to identify which specific tanbss may impact on the
respiratory health of healthcare workers and increase their risk of afhmhe type of products, the
intensity and the frequency of exposure vary according to the type of cleandiginfecting tasks (e.g.,

guaternary ammonium components to clean floors, glutaradehyde taestendioscopic material).

The assessment of exposure of healthcare workers to cleaning/disgfegtints remains a challenge in
occupation epidemiological studies.[6] Occupational exposures, based ore gtes@giption of working
tasks and the cleaning/disinfecting products used, as documentedaific speestionnaires, should be more
precise than estimates based only on job titles. However, self-reported exposuredntaystene degree of
recall and misclassification bias.[6, 7] Assessment of exposure to cleamihglisinfecting products by

experts might be more reliable.

The aim of the present study was to estimate whether self-reported occupatimsalrexo cleaning and
disinfecting agents in hospital workers is accurate, when cathparan expert assessment of exposure, that

is taken as the gold standard.
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METHODS

Population

The French Epidemiological study on Genetic and Environment of Asth@BAJEsurvey is a case
control study with family members of the asthmatic cases. The first sur@GAE) was conducted between
1991 and 1995 with 2047 participants; the protocol and characteristics of the aatticive been
described previously.[8] Around twelve years later (2003 to 2007), in a segorey EGEA2), 92.2% of
the initial population who were still alive, completed a short sedfstjonnaire and 77.1% answered the main
guestionnaire.[9] Detailed information including a description of occupatidiistory and specific
guestionnaires for hospital healthcare and cleaning workersregasded for 1571 adults. Responses to
specific occupational questionnaires on tasks and exposures fidahasg cleaning workers were available
for 294 participants, with 468 jobs (Figure 1). An expert assessment (seebediai) of exposure to
pollutants was made for 198 workers in health or biological activities andeske in hospitals who were
potentially exposed according to their 430 job history descriptions.
The present analysis includes 176 adults and their 327 jobs, withbdevadlatimates of exposure to
pollutants from (i) the specific questionnaires completed by interweh the workers and (ii) the expert
assessment of exposure.

Written consent was obtained from all participants at both surveys. Etpaval to carry out the study
was obtained for both surveys from the relevant commif@eshin Port-Royal Hospital, Paris, for the first

survey (EGEA1L); Necker Enfants-Malades Hospital, Paris, for tlendesurvey (EGEA2)).

Asthma status
In this analysis, a participant was classified as asthmatic ilseaeruited as an asthmatic patient from a
chest clinic, or if he/she answered positively to one of two standardizedogsegii) Have you ever had

attacks of breathlessness at rest with wheezing? (2) Have you everhmad agacks?.
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Estimation of exposure

The EGEA2 survey included an occupational questionnaire, with a detailed descriptientagks for
each job or apprentice period, and there were specific questionnaires faewitegvcleaners and hospital
workers, adapted from those of the European Community Respiratorh ieazey (ECRHS), describing
tasks as well as cleaning and disinfecting agents used. Feasibility and validity pleseeconducted to
obtain a final version of these questionnaires.[10] An individual who had jobs simtiar tasks and
exposures may respond to only one specific questionnaire and information atesusiotifar jobs was
documented (see online supplement). It was the participant who decided esdiap similar tasks, and if
he had worked as a cleaner and also as a healthcare worker he respdratedspecific questionnaires.
From the questionnaires, the potential exposure to cleaning/disinfectingtsradis evaluated. Each job in
the study (n=3746, Figure 1), was classified, according to a descriptiasksf by two experts (JF, NM)
blinded to asthma status, as potentially exposed or non-exposed to cleaning or disitdsk&inGleaners
working outside hospitals have heterogeneous exposure according tmdbsiry, and it was difficult to
find experts with knowledge of these exposures. After discussion with experss decided to conduct an
expert assessment of exposure only for healthcare workers arithhdspners (198 out of 294 participants
with specific questionnaires, Figure 1). The expert assesshimded to asthma status, used a standardized
procedure described below, and the opinions of three experts (CDMRM; occupational hygienist and
occupational physicians in the hospital) were recorded for thesé&diosprkers. The three experts had
worked in various hospital units, for more than 10 years, and gaddknowledge of current and previous
occupational exposures. A structured assessment form was used to doclmeenttypes of
cleaning/disinfecting tasks (disinfecting, cleaning, and both tasks) and 21 smeigng/disinfecting
agents or groupings of these agents. Disinfecting and cleaning agents weifeeddboth by reported
chemical agents or brand names, that allowed the experts to identify the cheomyg@inents. The
standardized expertise procedure was performed by job. Decides were defined, according to the
experts’ knowledge and the data available regarding product components [1fifjn&desthe intensity (non-
exposed, low, moderate, high, environmental), fragugnon-exposed, <1 day/month, <1 day/week, 1-3
days/week, # days/week) and probability (non-exposed, <50%8%, 100%) of exposure. A bibliographic

research provided the experts with the dates of marketing and the componentsgrbdachreported by
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participants, from a French list of cleaning/disinfecting products usedspithls (using all updates from
2000 to 2007).[11] General decision rules for coding the level of exposures were fartehlarge job
categories such as nurses, auxiliary nurses, cleaners andsdtadtorg into account the calendar years and
the hospital units (emergency, surgery, ...). Participants workisgrgery, emergency, and paediatric units
were considered to have a higher probability of exposure than workers frortienitpainpatient units. The
intensity of exposure to alcohol varied according to hospital units and was cedsédethigh’ for nurses
working in an operating room or in an intensive care unit, ‘modefateiurses working in an inpatient unit
or doing blood tests and ‘low’ for nurses working outside the hospili@iiners were considered less
exposed to patient-care disinfectants than nurses and more expsaeaddte cleaning/disinfecting products.
Exposures were estimated for each job, taking into account the descrip tasks and self-reported
exposures. The expertise was done for each job category (nursegscleptehave a better reproducibility
of the expert step, as underlined in previous papers.[12] Before each mesiiigexpert evaluated,
independently, exposure for a given list of jobs (that differed foln eapert) from the same job category
(for example, decisions regarding exposure for cleaners were made theagmEach expert's assessment
of exposure, for each of the 18 specific exposures and the three tasKedtios, cleaning, and combined
cleaning/disinfecting), was discussed and a final decision was taken by esneémise three experts. All
expert assessments were reviewed at the end to check the standardfzhgodecisions taken.

Two estimates of exposure were available: (i) self-reported: aerheself-reported (see
guestionnaire, online supplement), is considered as ‘non-exposkd’saif-reported (‘4-7 days/week’ or ‘1-
3days/week’ or ‘< lday/week’) as ‘exposed’; (ii) expert assessment: only jobgiethbyi the experts with
a high probability of exposure (probability59%) to a given product were considered as ‘exposed’ and in

other cases (non-exposed or probability <50%) as ‘non exposed’, as previous|yedisfd&is

Statistical analyses

Analyses are presented for the eight specific exposures (formaldehyde, glutaiald#bach/chlorine,
alcohol, quaternary ammonium, sprays, ammonia, and latex gloves) for ahilgast 10 participants

reported an exposure. The present analysis was performed at the job levedp@&ifd exposures were

Hospital workers - EGEA 25/02/2011 6



compared to expert assessments, that were taken as the gold standdhd, 827 jobs with both
guestionnaire and expert assessment available (Figure 1).

Specificity and sensitivity were computed by specific exposures, by astiatns and according to the
level of exposure. Differences between self-reported and expert assessmentedaviested by the
McNemar test, [14] and agreement was studied by calculating both Cohens Kagpance-corrected) and
Phi (p, chance-independent) agreement coefficient. According to a recenf@jaldappa estimates, which
are classically used to quantify agreement, tend to underestimatlevel of agreement when there are
marked differences in the prevalence of exposure in a given cellsithates seems more adapted in this
case. The strength of agreement for both Kappa and Phi coefficiergsinterpreted, as recommended:
poor: <0; slight: 0 to 0.2; fair: 0.2 to 0.4; moderate: 0.8.6 substantial: 0.6 to 0.8; almost perfect: 0.8 to 1.
[15]

Analyses were stratified according to three categories of occupation (nurses;naudiliaes and
cleaners; physicians), socio-economic status (‘low level’ suctieamers and auxiliary nurses, laboratory
technicians ...; ‘high level’ such as nurses, physicians, researchgrievel of exposure according to task,
age, gender and asthma status. As job exposure estimates wiedepehdent (on average each participant
had two jobs), two further analyses were performed by taking into accounbrmmipb per participant, the
last one or secondly, the first one. As participants could respond to only one specific quest{@asnaios
with similar tasks could be grouped, after giving the list of their other jobs thesjdeoad as similar), to
avoid bias, analyses were also performed after exclusion ofwihssimilar tasks. Analyses were also

performed for all jobs performed in the last five years, to limit the effectenfiory bias.

RESULTS

The studied population (healthcare workers and cleaners in hospitals, n=d 1@} differ significantly
from the population with only specific questionnaire information (n=118),freon EGEA2 participants
with a job history but no specific questionnaire (1112 out of 1406, Figuferldge, asthma status and
smoking habits. Participants were 46 years on average, most were {486y 52% had never smoked

and 39% were asthmatic (this high prevalence is explained by the EGEA protocol) (Tdhlehg)r last
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occupation, 25% of the subjects were working as nurses, 21% as physiciares alitliary nurses, 6% as
cleaners.

Self-reported estimates and expert occupational exposure assessments weredctonpl the 327
described jobs (Table 2). Few participants were exposed to glutaraldehyde rarcordither estimates
(only nurses or auxiliary nurses specialised in cold sterilisation ofcalediaterial were exposed), and
results regarding this exposure are not reported in our analyses.

The results show significant under-estimation of self-reported sexpocompared to expert exposure
assessment for all hazards except sprays and latex gloves. Forldatex and spray exposures, an over-
estimation of self-reported exposures was observed. High segsitastobserved for bleach/chlorine, spray,
latex gloves (respectively 87%, 95% and 99%) with substantial to high agreement cosfiigién?2 to
0.84). Phi and Kappa values were very similar for all products except foohlemiimonia, and quaternary
ammonium components where Phi values were slightly higher than Kahpes. Low to fair agreement in
estimates were observed for alcohol and quaternary ammonium companéhib(and 0.32 respectively).
For the self-reported data, high rates of missing values (‘don’t know') werevelistar formaldehyde
(8.0%), glutaraldehyde (9.5%), and quaternary ammonium components (7.3%).

Analyses were stratified according to three categories of occupation: auxiliagg ama cleaners, n=55,
nurses, n=89 and physicians, n=96. A lower rate of self-reported missireg wedis observed in physicians.
For auxiliary nurses and cleaners, poor to fair Kappa and Phi coefficientsolsseved for quaternary
ammonium components, alcohol and ammogia-@.43, 0.27 and 0.38 respectively), for nurses poor to fair
Kappa and Phi coefficients for quaternary ammonium components, alcohol and formel@etd/05, 0.25,
0.37 respectively), with underestimations of self-reports whdoggshysicians, only alcohol exposure was
under-estimated (results not shown). The underestimation of exposure t@uyatenmonium components
was higher in cleaners/auxiliary nurses than in nurses. Auxiliargsi@nsd cleaners were more exposed to
ammonia and bleach/chlorine than nurses (expert assessment: 65.4% andv823% and 51.1%
respectively).

Separate analyses in younger (< 45 years) and older participadisygars), are presented in Table E1.
Younger participants were less often exposed to formaldehyid@vd41.4%; expert assessment) and more

often exposed to sprays (47.8 vs 29.4%) than older participants. A higheestimdation of exposure was
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observed in the younger compared to the older participantscioina) quaternary ammaonium components
and ammonia, whereas the expert assessment ofueggoevalences were slar, whatever the age.

Separate analyses in men (n=96 jobs) and women (n=231 jobs), simomedt cases, higher agreement
levels, lower prevalences of exposure (except for formaldehyde), ghdrhsensitivity in men than in
women (results not shown). More than 50% of jobs described in men andtlfewe20% in women were
physicians. Strong underestimations of self-reported exposures were olisengaden for formaldehyde,
guaternary ammonium components, ammonia and alcohol and in men for alcohol anthguatemonium
components.

When the analyses were restricted to jobs without similar tasks, Phi and &@gffieients were higher
(except for ammonia), compared to results from Table 2, and significaatastidhations of self-reported
exposure were observed for formaldehyde, alcohol, quaternary ammonium andiantiable E2, online
supplement). Similar underestimations were also observed whersesalgre restricted to the first job of
each participant (n=176, data not shown). For two further analyses, whlgaes were restricted to the last
176 jobs or the 136 jobs during the five last years, similar results served with significant strong
underestimations of self-reported exposure to quaternary ammomimpooents, alcohol and ammonia
whereas no difference between expert and self-reported assessmentbsseved for formaldehyde (data
not shown).

Analyses performed, separately in asthmatic and non asthmatic patticigen described in Table 3.
Missing data rates were higher among non-asthmatic than among tisiemigcipants for the self-reported
exposures, especially for formaldehyde (11\894.0%). The level of agreement between the two exposures
estimates was similar or slightly stronger in asthmatic timamon-asthmatic participants, except for
guaternary ammonium components. Large underestimationslfafegorted exposures were observed in
both non-asthmatic and asthmatic participants for quaternary ammoamponents, ammonia and alcohol.

For jobs with exposure to cleaning/disinfecting tasks, stratified anabsewrding to the level of
exposure showed higher Phi and Kappa coefficients for low than for higlsteepmbs (table E3, online
supplement). There were more missing values for self-reported ezpostigh exposure jobs compared to

lower exposure jobs for exposure to formaldehyde (14/9%9%) and quaternary ammonium components
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(12.6% vs 5.9%). Large underestimations of self-reported exposures were ethsezspecially for
formaldehyde, quaternary ammonium components, alcohol and ammonia.

Stratified analyses according to socio-economic status, showext Pl and Kappa coefficients and
higher rates of missing values, in loxersus high socioeconomic level. Larger underestimations of self-
reported exposures were observed for quaternary ammonium, and ammonia iverfo® high

socioeconomic level (data not shown).

DISCUSSION

Occupational exposure to disinfecting and cleaning agents is very comrhospital workers and their
exposure is high. The present analysis, of several hundred jobs, demongtigié@&ant underestimation of
self-reported occupational exposure especially for formaldehyde, ammooaholal and quaternary
ammonium components, compared to expert assessment. These findings were cartieméeéhe analyses

were stratified on socioeconomic level, age, gender, asthma starlxflexposure or job category.

Under-estimate of cleaning/disinfecting products exposure

In the present study, healthcare workers had a high probability of being éxms#eaning and
disinfecting products in particular nurses, auxiliary nurses, and ctedfee common use of such products
has been previously reported.[3, 4] In our study, reported expesmgeinderestimated compared to the
expert exposure assessment, especially for nurses, auxilissgs, and cleaners. This underestimation of
exposure was large for formaldehyde, ammonia and alcohol; hospiteéraidiad little knowledge of the
components in cleaning/disinfecting products used, especially for quatermagnam.

We tested the hypothesis that declaration biases are greateb$owith similar tasks, because the
participants responded only once for two or more jobs with similar tasks. ideestimation could be
attributed in part to jobs with similar tasks; however analyses perforrnerdeatluding jobs with similar
tasks are consistent with an underestimation of exposure. Similar resdtshgerved when analyses were
performed for the first job only (one job per subject). Furthermaorelyses restricted to the last jobs and to

jobs in the five last years, confirmed a high underestimation of seiftegpexposure for ammonia, alcohol,
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guaternary ammonium components. No difference between self-repopeduex and expert exposure
assessment were observed for formaldehyde, probably explained by a decriasealtiehyde used in
recent years. The present analyses suggest that the underestimatibrepbged exposure is not explained
by a declaration or a memory bias. However, the hypothesis that declar@&smight explain this
underestimation cannot be totally excluded.

The underreporting is likely to be explained by a lack of knowledge of tmpanents in
cleaning/disinfecting products used by nurses, auxiliary nuréeaners. Agreement level seems to be
affected by socio-demographic characteristics, as previously ureteiti a study comparing self-report to
job exposure matrix (JEM) exposure estimates. [16] We have obserferkmties in agreement level
according to age, gender and socioeconomic status. The higher underestimation obgewsgkeinsubjects
might be explained by a better knowledge of exposure in older workers or by a adextteifference in
tasks or in the perception of exposures. The differences observed dgr geay be explained by socio-
economic status (more men than women were physicians). Low socio-ecatatmcmight explain in part
the underestimation of exposure. Nurses seem to have a better knowfedgposure to quaternary
ammonium components than cleaners or auxiliary nurses. Physicians seem to have a bétgeiod the
components of products than other hospital workers. However they underestixpasure to alcohol and
guaternary ammonium componentén hospitals, physicians participate in the development of
cleaning/disinfecting guidelines, which may in paxplain their better knowledge of product components.

Strategies need to be developed, with workplace interventions, to protect workans fr
cleaning/disinfecting exposures and to improve health.[3, 4] It woulddfalus limit the use of harmful or
allergenic products and to provide safer disinfectants and cleaning products.[2edijitian, to improve the

exposure knowledge of workers, more training of healthcare workers Wweulelpful.

Asthmatic and non-asthmatic participants

Our results are consistent with previously reported difféal misclassification bias in self-reported
exposure in work-related asthma or rhinitis studies.[6, 7, 17] We olbsarveunderestimation of self-

reported exposure whatever the asthma status, that was slighty o asthmatics. No differential
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misclassification related to asthma was reported for other environmentauesposuch as environmental
tobacco smoke or exposure to pets, which may modify clinical characteristittimisics.[18,19]

Asthmatic participants seem to have a better knowledge of their at@mmgd exposure or to pay more
attention to products used than non-asthmatic participants. Missungpvaltes were lower in asthmatic than
in non-asthmatic participants and higher in the more exposed groupedDlis are consistent with previous
reports[6, 7] which suggest higher sensitivity and lower specificity frepbrted exposure (compared to
JEM estimates) by asthmatic compared to non asthmatic partisip

For exposure to bleach/chlorine, a described risk factor for asthma,[P0o significant difference in
exposure estimates were observed in asthmatic which was noagkein non asthmatic participanks
hospitals, bleach is often used undiluted (strong odor) which is not the caseefopmaitiucts. Odors are
recognized triggers in asthma[6] which may partly explain the greater percepti exposure to

bleach/chlorine in asthmatic than in non asthmatic participants.

EXxposure assessment

Occupational exposures change with time and are different now to twenty agar The tasks of
healthcare workers vary according to the evolution of medical techniques, widvstitf products, and to
new guidelines for healthcare hygiene. To study associations betweenrespasad respiratory health,
exposure in most cases is estimated by self-reported and more régedBis.[13, 22, 23] To date, two
JEMs have been developed in healthcare workers,[24, 25] to estimate exposugesdmiaps of pollutants
and tasks. In these JEMs, no specific information regardingotmpanents of disinfecting/cleaning agents,
or the probability and frequency of exposure were availdbie of the strengths of our study is that self-
reported exposures were compared to expert assessments, rather than to §EfMeatseCase by case
expert assessment is often considered to be the most accurate method forctieospgosure
assessment.[26] Expert assessment might reduce misclassifloiais and is considered to be more effective
than JEM estimates, as it takes into account all individual occupationahatfon. Some authors underline
the limitations of JEM estimates, such as the lack of variability ppgxre within jobs, even if in theory
differential misclassification is less likely to be present.[6, 27] The expethod is long and expensive,
especially the search for the chemical components in the producté, hwhiis use of this method. It also
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depends on the competency of the experts who need to have a good knowledgelafcey exposure, for
all time-periods under study. Some authors have underlined limits in expess@mest, and indicated that
there are not necessary reliable for all hazards.[26] For eight grougpestss Mannetje et al showed high
agreement for exposure when there was detailed informatitireiiguestionnaire and low agreement for
specific exposures that were difficult to directly estimate ftasks (eg, chromium dusts). In our study,
available information was detailed, including job, activity, precise desumipfitasks, start and end years of
each job, and products used, which should increase the reliability of our expennasses$his allowed,
for example, to classify a nurse working in a medical outpatient clin@ermatology as less exposed to
disinfectant than a nurse working in endoscopy, limiting the measurement hiadargization of the expert
assessment is also an important issue.[26] Our expert assessmetinges tb health status and by job
category (nurses, cleaners ...) to provide a better reproducibility, with standard@swndeules as
suggested previously.[12]

The low agreement observed between self-reported and expert estimgesstggt it is necessary to
ask all the questions from the two specific questionnaires regarding testhgcts and exposures for each
job with a positive response to targeted questions from the mastiaqueires (similar to questions 18 and
15 from the specific questionnaires, online supplement). Although thertwsk®e similar, exposures may
change according to cleaning/disinfecting guidelines. For example, formaldghyidk factor for diseases
other than asthma) has been replaced by quaternary ammonium components garfdean. The experts
have taken into account the period of the job, to estimate exposure. We olisemedt specific exposures,
a high specificity and a more variable sensitivity according to hazardg thseults being consistent with
previous studies.[26] As recommended, we used both Kappa and Phi to emsesslance and we
observed, as expected, higher Phi than Kappa values when the McNemar tgghifieant, consistent with
the fact that Cohen’s Kappa agreement underestimates the leveleeimegit when there are marked
differences in exposure prevalence.[6] However whatever the agreeoedifittients used, the conclusions

were the same.
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Specific exposures

As previously underlined, the reliability of exposure estimates depends on dbactst[26] For
exposures to formaldehyde, alcohol and quaternary ammonium componenbsenad similar agreement
to Delclos et al.[6] Joffe et al [28] underlined that lower sensitivitiere observed for exposures described
in chemically specific terms, which is consistent with our observation for ammaitergary ammonium
components and glutaraldehyde.

Self-reported exposure to quaternary ammonium components was always undesiimaten and
women, whatever the job category, age, socio-economic or asthma sta&uacKk bf knowledge regarding
the type of components, in daily use as cleaning products in hospitdirlines the difficulties to obtain
appropriate self-reported exposure estimates for this componenbpEm questions, to collect information
on “brand name”, were useful in such instances (questionnaire, onpipesient). Sometimes, the experts
identified quaternary ammonium exposure only from the brand namieh whay explain in part the
underreporting of the hospital workers. Similarly, alcohol is a coenioin many hand-cleaning products. It
is possible that participants had forgotten to refimse, which may explain, in part, the underreporting.

An overestimate of exposure to latex gloves and sprays was observed. Ouresigpotis that this
overestimate was explained by jobs with similar tasks at different geridte expert group was able to
correct the exposure estimates by taking into account the marketingf @aehgproduct. Analyses on jobs

without similar tasks, show no overestimate for latex gloves or for sprays.

Conclusion

Occupational exposure to disinfecting or cleaning agents is very comnimsitals. Workers do not
know or underestimate their exposure, when compared to an expert asseSumeesults underline the
relevance of expert assessment in epidemiological studies to limit meastiigias. Occupational safety
and health education programmes on occupational risks induced by disgtead cleaning products, need
to be developed. Healthcare workers need training to improve their knowledge on the toxicolfagtabéf
cleaning and disinfecting products and to be instructed on how to handle tbdsetq so that there are
protected. The use of personal protective equipment (gloves, face giesdes) must be adapted to each

specific task of healthcare workers.
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What this paper adds :

e A large underestimation of self-reported exposure in comparison tot eegsessment, probably
explained by a lack of knowledge of cleaning/disinfecting product coemts in hospital workers,
was observed in this study.

e This study underlines the relevance of expert exposure assessnepitiémiological studies, to
limit measurement bias.

e Healthcare workers need better training to improve their occupational exposures keotdedg

protect them from occupational risks, induced by disinfecting and ctpanialucts.

Hospital workers - EGEA 25/02/2011 15



Figure 1: Selection of the studied population

Hospital workers - EGEA

25/02/2011

16



Table 1 : Description of the study population from the EGEA survey

All* Women Men
n=176 n=131 n=45
Age, n [min-max] 46.1 [20-77] 45.3 [20-77] 48.4 [23-76]
Asthma, n (%)
No 108 (61.4) 82 (62.6) 26 (57.8)
Yes 68 (38.6) 49 (37.4) 19 (42.2)
Jobswith expert assessment, n
Total number, n[min-max] 327[1-12] 231[1-6] 96[1-12]
1job 102 74 28
2 jobs 38 31 7
3 or more jobs 36 26 10
Lagtjob, n
Cleaner 10 10 0
Auxiliary nurse 21 19 2
Nurse 44 39 5
Physician 37 21 16
Other (physiotherapist, dentist, pharmacy, laboratory 64 42 22
technician, ...)
Smoking habits, n (%)
Non smokers 91 (51.7) 69 (52.7) 22 (48.9)
Former smokers 48 (27.3) 37(28.2) 11 (24.4)
Smokers 37 (21.0) 25(19.1) 12 (26.7)

* 327 jobs with both expert and self-reported exposure estimaadalze

Hospital workers - EGEA

17



Table 2 : Comparison of self-reported to expert exposure assessments* — all jobs (B#B

Self Expert Mc Kapp: Phi Sensitivity  Specificity

reported  exposure  Nemar
5

n exposure assessment test
% % p
Formaldehyd # 287 26.5 31.2 0.00¢ 0.6C 0.61 64.¢ 92.2
Glutaraldehyd # 281 3.€ 5.2 ns 0.5z 0.5z 46.7 98.t
Bleach, chlorin 328 45.2 48.€ 0.0z 0.8z 0.8Z 86.¢ 95.1
Alcohol 318 64.¢ 92.4 <0.000: 0.21 0.3 69.1 90.€
Quaternary ammoniu#  26& 16.€ 63.2 <0.000: 0.0¢ 0.1t 20.z 92.2
Ammonie 30¢ 7.4 18.2 <0.000: 0.5z 0.5¢ 39.7 100.(
Spray: 322 393 35.2 0.01 0.84 0.8 94.¢ 91.c
Latex glove® 30C 80.7 71.c <0.000: 0.6¢ 0.7z 98.¢ 63.€

" Specific exposures listed: more than 10 participants exposed

$ Number of jobs without missing values for either of the two exposure estimates

#Job classified by experts as environmentally exposed (table E1, orgipiersent) to formaldehyde (n=13), glutaraldehyde (§=12
guaternary ammonium components (n=32) were excluded from the analyses of eactedspeific exposure

Hospital workers - EGEA 25/02/2011 18



Table 3 : Comparison of self-reported exposure to expert exposure assessmentsan asthmatic and asthmatic participants

Selt Expert McNema Kapps Phi Sensitivity ~ Specificity
reported  exposure test
exposure assessment
n® % % p

Non-asthmatic participants (n=177 jobs)

Formaldehyd# 15(C 15.2 26.C <0.00! 0.6 0.62 53.¢ 98.2
Bleach, chlorin 17t 394 486 <0.001 0.7t 0.7¢ 77.7 96.7
Alcohol 166  63.C 940 <0.000: 0.17 0.2¢ 67.2 90.C
Quaternary ammoniu# 14¢ 14.2 6S.6 <0.000: 0.12 0.27 204 100.(
Ammonie 16 6.7 17.1 <0.000: 0.52 0.5¢ 39.2 100.(
Spray: 17¢  39.C 345 0.0¢ 0.7¢ 0.7¢ 91.7 88.€
Latex glove 162 75.€ 64.2 <0.000: 0.72 0.7t 100.( 67.2
Asthmatic participants (n=150 jobs)

Formaldehyd# 137 38.7 4C.1 ns 0.57 0.57 727 84.1
Bleach, chlorin 14¢ 52.C 5C.0 ns 0.91 0.91 97.% 93.2
Alcohol 147 66.C 918 <0.000: 0.2¢€ 0.3¢ 711 917
Quaternary ammoniu# 117 19.7 72.6 <0.000: 0.01 0.01 20.C 81.2
Ammonie 14= 8.2 20.7 <0.000: 0.51 0.5¢ 40.C 100.(
Spray: 14¢ 39.¢ 372 ns 0.92 0.92 98.2 94.€
Latex glove 13¢ 86.2 79.7 0.0z 0.6z 0.64 97.2 57.1

®Number of jobs without missing values for either of the two exposure estimates
# Job classified by experts as environmentally exposed to formaldehyde (n=7%dnd men asthmatic and asthmatic subjegbeetvely)
and quaternary ammonium components (n=10 and n=22 for non asthmatic andastijet respectively) were excluded fromdhalyses of each concerned specific exposure
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EGEA2 (2003 - 2007)
Adults - n=1571

y

Occupational history n=1477 adults
5151 jobs or training periods

\

Job history
n=1406 adults - 3746 jobs

L

!

Specific questionnaires Evaluation of potential exposure
Hospital and cleaning workers to disinfectant or cleaning agents
n=294 adults - 468 jobs n=1401 adults - 3715 jobs

Expertise

Hospital workers and cleaners in hospital
n=198 adults - 430 jobs

v

Both exposure estimates available
n=176 adults - 327 jobs



