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Abstract

Objective The aim of this study was to investigate the prevalence, risk factors, and prevention of occupational contact der-
matitis (OCD), as well as risk factors and consequences of OCD among professional cleaners.

Methods A systematic review following PRISMA guidelines was performed using Medline, EMBASE, and Cochrane
Library.

Results Thirty-nine studies containing over 109.000 participants were included in the review. The prevalence of OCD varied
between 2.2% and 30.1%. Main occupational risk factors for developing OCD among cleaners included wet work and irritants
in cleaning products (bleach, chlorine, ammonia, multi-use-cleaning) and skin contact to metal. The most common contact
allergies included rubber, biocides, nickel/cobalt, and perfumes. Other risk factors were inconsistent use of protective gloves
and low educational level. Consequences associated with OCD included significant impairment in quality of life, tendency
to have unscheduled absence from work, sick leave, increased rate of disability, and recognized degree of injury. Only one
prevention study has been published investigating the effect of an educative course in skin-protective behavior in cleaners.
The study reported a higher degree of knowledge of skin protection, a decrease in the severity of hand eczema, and a shift
toward fewer daily hand washings at follow-up after 3 months.

Conclusion Our study proves that OCD is common in cleaners, and the main risk factors included wet work, irritants, and
contact allergies, as well as inconsistent use of protective gloves and low educational level. More focus and a greater number
of studies are needed on skin protection in this population.
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Introduction

For many years, occupational skin disease (OSD) has
been the most frequently recognized work-related disease
in many Western countries (Diepgen 2003). In Denmark,
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a total of 16,688 cases of suspected occupational diseases
were reported in 2020, of these 13.5% (n=2261) were sus-
pected OSD (Arbejdsmarkedets erhverssikring 2020). Fifty-
nine percent of the suspected OSD were later acknowledged
as work related in 2020 (Arbejdsmarkedets erhverssikring
2020). Hand eczema (HE), also referred to as occupational
contact dermatitis (OCD), constitutes 80-95% of all OSD
(Halkier-Sorensen 1996). The lifetime prevalence has been
estimated at 4.8% in the general working population in Nor-
way, i.e., 1 in 20 working person may expect to develop
OCD in the course of their working life. For health-care
workers in Denmark and Hong Kong the figure is 21% and
22%, respectively (Vindenes et al. 2017; Ibler et al. 2012b;
Luk et al. 2011). OCD most commonly affects the hands,
starts at a young age, and often takes a chronic course (Carge
et al. 2010; Meding et al. 2005). The impairments caused by
OCD include sick leave, loss of job, and early retirement.
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OCD is also known to be a significant financial burden to
society (Carge et al. 2010; Meding et al. 2005).

A number of risk factors for development of OCD have
been identified. Wet work is a well-known risk factor (Carge
et al. 2010; Hamnerius et al. 2018; Nichol et al. 2019) and is
defined as having wet hands for >2 h per working day, hand
washing > 20 times per working day, or wearing occlusive
gloves for >2 h working day (Lund et al. 2020; Diepgen
et al. 2015). The risk of OCD is, however, not negligible for
those performing wet work <2 h per day on average (Lund
et al. 2020).

Professional cleaners are highly exposed to wet work
and potential irritants and allergens. Thus, OCD has a high
prevalence among workers in the cleaning industry (Gawk-
rodger et al. 1986; Hansen 1983), with a prevalence reported
between 6 and 28% (Vindenes et al. 2017; Gawkrodger et al.
1986; Hansen 1983; Lammintausta 1983; Singgih et al.
1986; Nielsen 1996; Mirabelli et al. 2012). Prevention pro-
grams have therefore been suggested. However, there are
no standards for prevention of OCD among cleaners and
only limited data are available for this population. Primary
prevention has shown to have a positive effect in the preven-
tion of OCD among other professions such as health-care
workers, hairdressers, and dairy industry workers (Held et al.
2001, 2002; Loeffler et al. 2006; Dulon et al. 2009; Schwan-
itz et al. 2003; Dickel et al. 2002). With respect to secondary
prevention, several studies have reported positive effects of
educational interventions in other occupations (Skudlik et al.
2012; Wilke et al. 2012; Ibler et al. , 2012a). The aim of this
review was therefore to investigate the prevalence, risk fac-
tors, and contact allergy and prevention of CD or OCD in
professional cleaners.

Method

For this study, we followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (MOCDr D et al. 2009). The medical databases
included Pubmed, EmBase, and Cochrane Library. Litera-
ture was searched from November through December 2021
by using the following search terms: “hand dermatoses” OR
“occupational dermatitis” OR “occupational eczema” OR
“eczema” OR “hand eczema” OR “hand dermatose” OR
“hand dermatitis” OR “contact dermatitis” AND “cleaner*”
OR “hospital worker” OR “worker” AND “incidence OR
“prevalence” OR “prevention”.

Inclusion and exclusion criteria
Only English language papers qualified for inclusion. Ran-

domized clinical trials, original articles, posters, and case
reports were included if they contained sufficient original
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data. Studies had to investigate the prevalence, risk factors,
or prevention of CD or OCD among professional cleaners.
If this could not be clarified based on the abstract, studies
were full-text screened. There were no restrictions regarding
country of origin, publication date, sex, or age. The refer-
ence lists of the included studies and review manuscripts
were also searched for additional papers. In terms of studies
investigating cleaning staff together with other professional
workers (not providing specific information about cleaners),
these were included, if they contained relevant and useful
information based on the previous inclusion criteria. Studies
were excluded if they did not report any outcomes related to
dermatological aspects of occupational diseases.

Data extraction and quality assessment

The first step of this review was selection based on titles
and abstracts of the retrieved articles. The second step was
removal of duplicates and analysis of the abstracts for fur-
ther selection. Finally, the selected papers were retrieved in
full text and independently reviewed by two of the authors
(FBS and TEM). The relevant literature was selected and
presented in this review according to the inclusion criteria.
The following data were extracted and presented in tables:
author name and the date of publication, study setting
country, study design, data on setting and participants, age,
gender and number of participants, and outcome variables
(Online Resource 1).

Definitions

Based on the definitions above, skin symptoms were defined
as CD or OCD in the included studies. However, many of the
studies did not distinguish between the two and just referred
to the disease as CD. In the current review, we distinguish
between the two.

Results

A total of 7844 articles were identified (Pubmed, n=3704,
EmBase n=4116 and Cochrane Library n=24). Of these,
1812 were unique papers and 61 were included for full-text
assessment. Of these, 22 were excluded for reasons listed
in the PRISMA flow diagram (not English, n =10, no
access, n =4 and irrelevant to dermatology, n=38) (Fig. 1).
A total of 39 articles were included for this review (Online
Resource 1). The included original articles were 14 ques-
tionnaire-based (Gawkrodger et al. 1986; Nielsen 1996;
Mirabelli et al. 2012; Gupta et al. 2018; Lee et al. 2014;
Stingeni et al. 1995; Lynde et al. 2009; Aydin Tas et al.
2021; Skoet et al. 2004; Falay Giir et al. 2022; Weisshaar
et al. 2007; Garrido et al. 2021; Meding et al. 2016; Dietz
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et al. 2022), 5 retrospective (Santarossa et al. 2020; Brans
et al. 2019; Nettis et al. 2002; Uter et al. 2010; Geier et al.
2003), 2 randomized (Held et al. 2002; Halkier-Sgrensen
and Thestrup-Pedersen 1993), 1 prospective one-group
pre—post design and questionnaire (Clemmensen et al.
2015), 3 interview-based (Soder et al. 2007; Lammintausta
et al. 1982; Lodi et al. 2000), 9 register-based (Carge et al.
2010; Lammintausta 1983; Bensefa-Colas et al. 2014;
Magnano et al. 2009; Feveile et al. 2009; Schwensen et al.
2013; Dietz et al. 2021; Liskowsky et al. 2011; Rui et al.
2012), 1 cross-sectional and retrospective (Melo et al.
2000), 1 questionnaire- and interview-based (Douwes et al.
2017), 1 observational based (Jungbauer et al. 2004), and
1 population-based study (Dietz et al. 2007) and 1 poster
(Special Issue: 13th Congress of the European Society
of Contact Dermatitis (ESCD), 14-17 September 2016
[Available from: ESCD Abstracts: Posters—2016—Con-
tact Dermatitis-Wiley Online Library] 2016).

The prevalence, severity, and classification of CD

The prevalence of CD among cleaners was reported by five
studies, and varied from 8.5% to 15.9% in two questionnaire-
based studies (Gupta et al. 2018; Falay Giir et al. 2022), to
10.3% in a single retrospective study (Nettis et al. 2002),
11% in a single prospective one-group pre—post and ques-
tionnaire-based study (Clemmensen et al. 2015), and 14.8%
in a single questionnaire and interview-based study (Douwes
et al. 2017).

The prevalence of OCD among cleaners was reported by
11 studies. The prevalence varied from 2.2% to 20% in reg-
ister-based studies (Carge et al. 2010; Lammintausta et al.
1982; Schwensen et al. 2013; Dietz et al. 2021), 8.1-21.6%
in questionnaire-based studies (Gawkrodger et al. 1986;
Stingeni et al. 1995; Aydin Tas et al. 2021; Skoet et al.
2004), 30.1% in a single interviews-based study (Lodi et al.
2000), and 9.2-14.1% in retrospective studies (Santarossa
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et al. 2020; Nettis et al. 2002). OCD was reported most com-
monly in females (Aydin Tag et al. 2021; Skoet et al. 2004;
Schwensen et al. 2013; Dietz et al. 2021; Dietz et al. 2007).
However, the majority of the study population in most of
these studies was female (Aydin Tas et al. 2021; Skoet et al.
2004; Schwensen et al. 2013; Dietz et al. 2021; Dietz et al.
2007).

A single study including 549 professional cleaners and
593 building workers (BW) reported a significantly higher
incidence of “rash on the hands” among male and female
cleaning workers compared to building workers (Lynde et al.
2009). Another study of 124 cleaners and kitchen workers,
suspected to suffer from OSD, reported that 79.8% (n=99)
of these workers had skin lesions when examined by a der-
matologist (Weisshaar et al. 2007). 86.3% (n=107) were
diagnoses with CD (Weisshaar et al. 2007), and with respect
to the severity, severe CD was reported in 8.9% (n=11)
(Weisshaar et al. 2007).

Regarding severity of CD, a single study reported hospital
cleaning workers to have the highest Hand Eczema Sever-
ity Index (HECSI) score (12.18 +9.40) defined as moder-
ate CD compared to nursing auxiliaries (8.50+5.68) and
nurses (6.63 +6.95), although not significantly (Gupta et al.
2018). Another study including 49 hospital cleaning workers
and 259 health-care workers (HCW) reported the severity
of CD to be (11.53+10.38) (defined as moderate) second
highest in cleaners compared to physicians, nurses, clini-
cal technicians, and caregivers (Falay Giir et al. 2022). A
Danish study among “1000 cases of severe OCD seen and
diagnosed at the Department of dermatology in hospital”
reported the prevalence of severe OCD among cleaners to
be 10.8% (Schwensen et al. 2013).

Regarding classification of CD, only seven studies (17%
of all included studies) provided relevant information. One
study from Italy included 396 cleaners, of which 14.1%
(n=56) was recognized with OCD, and allergic contact
dermatitis (ACD) was found to be more common than irri-
tant contact dermatitis (ICD) (ACD: 57.1% vs. ICD: 42.9%)
(Santarossa et al. 2020). This was also supported by other
studies from Denmark, Italy and Germany respectively
(Carge et al. 2010; Skoet et al. 2004; Brans et al. 2019; Lodi
et al. 2000). However, in one study from Turkey, which
included 245 hospital cleaning workers, ICD was reported in
87.2% and ACD in 12.8% based on patch test results (Aydin
Tas et al. 2021). This was also the case in a study from Den-
mark, which included 67 cleaners with severe OCD of which
ACD was more common than ICD (Schwensen et al. 2013).

Risk factors and contact allergies associated
with OCD

The main irritants for cleaners were wet work and clean-
ing products. In particular bleach, detergents, and alkaline
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substances, chlorine, ammonia, and multi-use cleaning
products (including those with hydrochloric acid) were
implicated (Mirabelli et al. 2012; Stingeni et al. 1995;
Lynde et al. 2009; Aydin Tag et al. 2021; Garrido et al.
2021; Halkier-Sgrensen and Thestrup-Pedersen 1993).
Regarding wet work, intense exposure was significantly
more in cleaners than in health-care and building workers
(Lynde et al. 2009; Halkier-Sgrensen and Thestrup-Ped-
ersen 1993). In an observational study of 41 office clean-
ers, the skin of the hands was exposed to wet-work activi-
ties in 50% of the time during 3 h of working (Jungbauer
et al. 2004). A positive correlation was reported between
hours per week spent with wet hands and skin symptoms
(Nielsen 1996). Among 1107 cleaners, 81% (n=896) had
wet hands more than Y of their working hours (Nielsen
1996). Other irritants reported were gloves, mechanical
irritation, soap, and metal (Carge et al. 2010; Liskowsky
et al. 2011; Rui et al. 2012).

The most common contact allergies included rubber
additives, biocides, nickel/cobalt, perfumes, black rubber,
and other allergens (Carge et al. 2010; Uter et al. 2010;
Geier et al. 2003; Liskowsky et al. 2011). Contact allergy
to rubber additives included thiuram/thiuram mix, carba-
mate/carbamate mix, and mercaptobenzothiazole/mercapto
mix (Carge et al. 2010; Aydin Tas et al. 2021; Uter et al.
2010; Liskowsky et al. 2011). Cleaning has been reported
as one of the most frequent occupations associated with
nickel and/or chromium and/or cobalt reactions after a
working period of 12 years from 2003 to 2015 (n=170
cleaners) with a sensitization rate of 39% to metals alone
or in combination (:Special Issue: 13th Congress of the
European Society of Contact Dermatitis (ESCD), 14—-17
September 2016 [Available from: ESCD Abstracts: Posters
- 2016 - Contact Dermatitis -Wiley Online Library] 2016).
In comparison, the prevalence of contact allergy to nickel,
chromium, and cobalt in the general population has been
reported to be 11.4%, 1.8% and 2.7%, respectively (Ali-
naghi et al. 2019). In another study investigating contact
allergy in 236 cleaning workers, they found nickel, cobalt,
thiuram mixture, methyldibromo glutaronitrile, and fra-
grance mixture I and II to be the most common reactions
in patch testing (Aydin Tag et al. 2021).

Regarding preventive measures, only 26% of 1107
cleaners reported regular use of protective gloves during
wet work, whereas 58% (n=676) reported seldom use
(Nielsen 1996). In another study among 693 cleaners, 27%
(n=187) reported glove use less than 1 day/week in the
last 12 months, while 30% (n=207) used gloves 1-3 days/
week and 27% (n=187) more than 4 days/week (Mirabelli
et al. 2012). Low educational level was also reported to be
a risk factor for OCD (Aydin Tas et al. 2021).
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Consequences of OCD (quality of life (QoL), sick
leave, disability, and loss of job)

Consequences associated with OCD were investigated in six
studies. In a tertiary hospital setting, cleaners experienced
significantly more impairment in quality of life (Qol) com-
pared to nurses and nursing auxiliaries measured by the Der-
matology Life Quality of Life (DLQI) (Gupta et al. 2018)
(cleaning: 4.14 +3.17 vs. nurses: 1.95+2.46 and nursing
auxiliaries: 1.90 + 1.52) (Gupta et al. 2018).

Sick leave due to OCD was investigated in a Finnish
study of 40 cleaners with OCD and was reported by 22.5%
(n=9) (Lammintausta et al. 1982). In a German study of 124
cleaners and kitchen employees with OSD, 49.2% (n=61)
reported sick leave due to skin lesions (Weisshaar et al.
2007). The sick leave was reported to be mostly less than
8 weeks in a period more than 1 year (Weisshaar et al. 2007).
Unscheduled absence from work was investigated in Canada.
The study included 89 female cleaners and 470 female BW
(Lynde et al. 2009). Female cleaners with rash on their hands
were more likely to miss work (31%) than BW (5%). (How-
ever, the difference was not significant) (Lynde et al. 2009).

Exposure to cleaning agents and/or disinfectants was
reported to contribute to the increased rate of disability pen-
sion in the cleaning trade among female cleaners in a Danish
study including 193 cleaners (Bensefa-Colas, et al. 2014).
Among women, 11% of the disability pension cases were
attributable to exposure to cleaning agents and/or disinfect-
ants (Feveile et al. 2009).

Having long-term work consequences due to OCD were
investigated among 72 cleaners in a Danish study over a
period of 9 years, of which 9.7% (n=7) were awarded a
degree of injury > 15% and 90.3% (n=65) were awarded
a degree of injury < 15% (Dietz et al. 2022), which is the
percentage of injury the worker is awarded at recognition.
A case can be recognized with or without the payment of
economic compensation, which is only paid if the degree of
injury is evaluated to be > 5% (Dietz et al. 2022). The degree
of injury is dependent on an individual evaluation of the
workers’ degree of eczema (Dietz et al. 2022).

In a follow-up study after 2—11 years after being recog-
nized with OCD, of the same population, 53.6% (n=37)
reported job loss due to OCD, and 31.4% (n=22) reported
that OCD had a negative impact on job choice (Dietz et al.
2022). Decrease in income was reported by 17.1% (n=12),
and 12.9% (n=9) had experienced difficulty finding work
because of OCD (Dietz et al. 2022).

Prevention of OCD
Three studies investigated primary (n=2) (Held et al. 2002;

Clemmensen et al. 2015) and secondary (n=1) (Soder et al.
2007) prevention of OCD; however, only one of the studies

included cleaners only (Clemmensen et al. 2015), one study
included nursing, kitchen, and cleaning workers (Held et al.
2002), and one study included kitchen and cleaning workers
(Soder et al. 2007). A primary prevention program investi-
gated the effect of a 1-h group-based educative course in
skin protective behavior based on an evidence-based skin
protection program. At 3 months follow-up, the participants
(who either suffered or did not suffer from HE) demonstrated
significant improvement in the severity of CD measured by
the Hand Eczema Severity Index (HECSI) and in the knowl-
edge of skin protection as well as skin-protective behav-
ior by means of fewer daily hand washing (Clemmensen
et al. 2015). Another primary prevention study based on
implementation of a skin care program led to significant
improvement in skin care, skin-protective behavior, and skin
symptoms in the intervention group (Held et al. 2002). How-
ever, no significant difference was found in self-reported
skin symptoms between intervention groups and the control
group (Held et al. 2002). In Germany, a secondary preven-
tion program in 212 kitchen and cleaning workers with OCD
proved effective in skin care habits, use of protective gloves,
and reduced number of hand washings. The program was
based on a 2-day course of teaching in basic skin care (Soder
et al. 2007).

Discussion

This systemic review supports the impression that cleaners
have an increased risk of OCD. In addition, it raises some
key points for consideration.

Prevalence

In our systematic review study, prevalence of CD among
cleaners varied from 8.5% to 15.9% (Gupta et al. 2018; Falay
Giir et al. 2022; Nettis et al. 2002; Clemmensen et al. 2015;
Douwes et al. 2017), which is not much different from an
estimated prevalence of CD in the general population of
14.5% (Quaade et al. 2021). The prevalence of OCD overall
varied between 2.2% and 30.1% (Carge et al. 2010; Gawk-
rodger et al. 1986; Stingeni et al. 1995; Aydin Tas et al. 2021;
Skoet et al. 2004; Santarossa et al. 2020; Nettis et al. 2002;
Lammintausta et al. 1982; Lodi et al. 2000; Schwensen et al.
2013; Dietz et al. 2021). This may be explained by differ-
ences in the setting of the studies and geographic differences
between countries reporting the data and demographic dif-
ferences in the study populations. As an example, most stud-
ies from Denmark only included cases of OCD based on data
from the Danish Labour Market Insurance register, possibly
meaning that examination and assessment of the patients
had been thorough and they were diagnosed by a specialist
(Carge et al. 2010; Skoet et al. 2004; Dietz et al. 2021). The
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remaining studies did not include patients with recognized
cases of OCD, but only participants suspected to have OCD
(Gawkrodger et al. 1986; Stingeni et al. 1995; Aydin Tas
et al. 2021; Santarossa et al. 2020; Nettis et al. 2002; Lam-
mintausta et al. 1982; Lodi et al. 2000). In addition, some
studies did not distinguish between CD and OCD, and the
prevalence of OCD may be higher in reality.

Occupational and other risk factors

Wet-work exposure was identified as risk factor for OCD in
cleaners in our study, in accordance with studies of wet-work
occupations (Meding et al. 2005, 2016; Carge et al. 2018).
However, it is important to notice that wet-work exposure
in general is not a major risk factor for OCD, but the main
risk determinants of wet-work exposure is the duration and
frequency of exposure (Behroozy and Keegel 2014). Clear
dose-response relationships for the associations between
wet-work exposure and healing and improvement of HE have
been reported. It has been shown that a shorter period of
time with wet hands and a lower frequency of hand washing
at work is related to higher rates of healing and improvement
(Carge et al. 2018). The nature of cleaning tasks requires
cleaners to be in contact with water for a long time, which
is difficult to prevent even by using technological improve-
ment. Other factors when discussing wet-work exposure as
risk factor for OCD include the importance of protective
gloves to avoid contact with water, protective gloves being
intact and dry inside along the way preventing them from
getting wet, and using cotton gloves underneath, when pro-
tective gloves are used for more than 10 min. Benefits of
regularly using hand moisturizers, which is associated with
maintaining skin barrier function and prevention of dry-
ness, should also be mentioned when discussing this topic
(Halkier-Sgrensen and Thestrup-Pedersen 1993).

Bleach, detergents, chlorine, ammonia, multi-use clean-
ing products, and other cleaning products were identified to
be associated with OCD in cleaners (Mirabelli et al. 2012;
Stingeni et al. 1995; Lynde et al. 2009; Aydin Tag et al.
2021; Garrido et al. 2021; Halkier-Sgrensen and Thestrup-
Pedersen 1993). However, this was not confirmed in a study
from New Zealand including 424 cleaners, where only sol-
vents/stain removers were found to be associated with OCD
(Douwes et al. 2017). It might be possible that the differ-
ences in skin constitution, cleaning tasks, as well as having
the opportunity to perform patch test, and use of protective
gloves and skin protective behavior may partly explain the
various results (Mirabelli et al. 2012; Aydin Tas et al. 2021;
Douwes et al. 2017). None of the studies were observational,
and behavioral differences in the cleaners may be assumed
to influence the results. Not only using cleaning products,
but also the frequency of using them has been identified as
a major reason to develop OCD (Mirabelli et al. 2012). In
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addition, a higher occurrence of CD has been associated
with outdoor cleaning, cleaning common areas of residen-
tial buildings, schools, and building sites (Mirabelli et al.
2012), which might reflect differences in cleaning needs and
exposures.

Low educational level was identified as risk factor for
developing OCD in cleaners. Several studies investigating
cleaners have reported low educational level among the
majority of the cleaning workers (Lee et al. 2014; Sejbaek
et al. 2022). Health literacy reflects the personal, cognitive
and social skills, which determine the ability of individuals
to gain access to, understand, and use information to pro-
mote and maintain good health (Nutbeam 2000). Patients
with low health literacy skills may have insufficient read-
ing, written, or numeracy skills for effective functioning in
the health context (Wittink and Oosterhaven 2018). Health
literacy is in general correlated with education (Berkman
et al. 2011; Kickbusch et al. 2013). Low health literacy is
associated with increased morbidity and mortality and lower
adherence (Berkman et al. 2011; Miller 2016). No studies
have investigated health literacy among cleaners, but it may
be speculated that many cleaners have low health literacy,
which may affect their ability to prevent or manage OCD.

Consequences of OCD

Overall, cleaners with OCD experience significant, negative
impacts in many domains of their lives. The negative impact
is evident across many high-risk occupations such as nurses
and hairdressers; however, it appears that cleaners have been
overlooked, when discussing national action plan for effec-
tive prevention of OCD compared to other occupations. As
an example, a prevention program was launched in 2011
in all hairdressing schools in Denmark (Dietz et al. 2021).
However, no national action on prevention of OCD among
cleaners has yet been implemented in Denmark. OCD asso-
ciated impairment among cleaners is a matter of concern.
This is aggravated by some general characteristics includ-
ing low socio-economic status, limited level of education,
pre-existing impairment of quality of life as well as classical
medical elements such as pre-existing AD or OCD (Cvetko-
vski et al. 2005; Cvetkovski et al. 2006). Paying attention to
personal and social consequences of having OCD in cleaners
is important. Early treatment is important to reduce the risk
of chronicity and has influence on job retention for many
cleaners. This is a matter of concern, since many profes-
sional cleaners have limited opportunities due to low level
of education.

OCD prevention programs

In this review, we only identified one single study inves-
tigating primary prevention of OCD among cleaners
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(Clemmensen et al. 2015). The intervention was based
on educational skin protection program, and it showed
increased knowledge of skin protection, improved skin pro-
tective behavior, and decreased severity of CD at 3 months
follow-up (Clemmensen et al. 2015). Several secondary
prevention programs have been investigated in other occu-
pations with CD but not in cleaners (Ibler et al. 2012a;
Mollerup et al. 2014; Fisker et al. 2018; Graversgaard et al.
2018; Gils et al. 2012), based on an educational intervention
in skin care and individual counseling (Ibler et al. 2012a),
educational videos and individual counseling (Mollerup
et al. 2014), and integrated care provided by a multidisci-
plinary team (a dermatologist, a specialized nurse, and an
occupational clinical physician) (Gils et al. 2012). All of
the studies were randomized clinical studies with varying
results. In the first randomized study from Denmark includ-
ing 255 health-care workers, an improvement in clinical
signs of hand eczema (HECSI), Qol (DLQI), self-evaluated
severity, and skin-protective behavior was reported (Ibler
et al. 2012a). In the second study, including 360 patients of
different occupations with CD, greater reductions in clinical
severity and improved behavior after 6 months was reported
(Mollerup et al. 2014). However, the effect was dependent
on baseline disease severity in the intervention group and
no differences in quality of life or burden of disease was
found between intervention and control group (Mollerup
et al. 2014). In the third study from the Netherlands, an
improvement of the HECSI score in the intervention group
was reported after 26 weeks (Gils et al. 2012). However, no
difference was found in the quality of life, patient’s global
assessment of CD, or sick leave (Gils et al. 2012). Only
two long-term follow-up studies have investigated second-
ary prevention of CD (Fisker et al. 2018; Graversgaard et al.
2018). The first study was based on a 2 h educational skin
care program, which did not have any marked effect on sick-
ness absence, health-related quality of life, and severity of
CD after 1 year among 756 patients with CD (Fisker et al.
2018). In this study, the intervention was group based (not
individual) and during the study period there was no rep-
etition of content (Fisker et al. 2018). In the second long-
term study, the impact of a secondary prevention program
showed attenuation over time among 184 health-care work-
ers, concluding that repeated information and education
were needed to continue improvement (Graversgaard et al.
2018). A recent review investigating secondary and tertiary
prevention strategies against OCD in Germany concluded
that > 60% of patients remained in their occupation after 1
and 5 years following the secondary individual prevention
programs (Ahlstrom et al. 2022). However, these conclu-
sions were not based on randomized controlled trials and
there were no control groups (Ahlstrom et al. 2022).
Despite the different findings regarding prevention pro-
grams of CD, the implementation of an effective nationwide

prevention program may affect the prevalence of OCD
among cleaners. New strategies are needed to educate clean-
ers in skin protection and prevention to reduce the risk of
developing OCD. However, this should be practiced as early
intervention, targeting cleaning apprentices and fully trained
cleaners early in their work career. Based on studies investi-
gating other occupations with wet work such as hairdressers,
it has been reported that HE develops during the apprentice-
ship or within the first 5 years after graduation in almost half
of the cases and these are often severe HE (Havmose et al.
1985; Lind et al. 2007).

Limitations

With regard to limitations, a high level of heterogeneity was
observed in the included studies, which may be attributed
to variations in the study populations in terms of gender,
age, response rates, outcomes, geographic locations, avail-
ability of patch tests, and even study type and purpose of
each particular study. In addition, some studies included in
this review were performed many years ago and may not
reflect the current situation regarding CD or OCD in clean-
ers. However, the decision to include these studies was based
on the fact that they could help to describe the development
over time.

Conclusion

In conclusion, this study finds that OCD is common among
cleaners and associated with severe personal and social con-
sequences. In general, using different cleaning products, the
frequency of exposure, and location of cleaning may all pos-
sibly be important when discussing OCD among cleaners.
However, other factors such as availability of gloves, mois-
turizer, and individual knowledge may also have an impact
on the risk of developing OCD. Randomized studies investi-
gating the effect of primary prevention programs are needed
to prevent OCD among cleaners. Personal risk factors such
as low educational background should be considered in the
planning of future preventive strategies of HE.
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