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Abstract

Background: Correct daily skin care is important regarding hand eczema (HE).

However, only a few studies have evaluated the level of knowledge among hospital

cleaners.

Objective: To examine the level of knowledge regarding skin protective behaviour

and risk factors with respect to HE in hospital cleaners.

Methods: All cleaners working in four hospitals in Denmark were invited to partici-

pate in the study, which was based on a questionnaire consisting of 22 questions.

Results: 142 of 236 cleaners (response rate = 60.1%) were included. The mean of

total correct answers were approximately five out of nine questions. 85.6% of partici-

pants evaluated themselves to have a low degree of knowledge of skin care and

protection. Based on the number of correct answers, 90% were defined as having

low knowledge. Being born or raised outside of Denmark was statistically signifi-

cantly associated with lower level of knowledge. Risk factors for HE such as, work

with wet hands, and use of household cleaning products were only recognized as risk

factors by less than 50%.

Conclusion: Our study indicates that Danish hospital cleaners have a low degree

of knowledge regarding skin care and protection. Cleaning workers born or raised

outside of Denmark are in need of special attention.

K E YWORD S

dermatitis, contact allergy, knowledge, occupational skin disease

1 | INTRODUCTION

Hand eczema (HE) (or dermatitis) is an inflammatory skin disease

located to the hands, wrists or lower forearms with a 1-year preva-

lence of at least 9.1% in the general population.1 Risk factors related

to a poor prognosis are wet work, higher age, lower socio-economic

status, and a history of atopic dermatitis (AD).2–4 HE can become

chronic and is associated with decreased quality-of-life (QoL) and

distress.1,5 The costs of HE are high, for example, long term disability,

sick leave, job change, early retirement, long-term unemployment,

higher levels of distress, suicidal ideation and anxiety.2,6–9

Evidence-based preventive measures exist to reduce the risk of

HE. These include proper use of gloves when in contact with allergens

or irritants, use of hand disinfectants instead of hand washing when
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appropriate and use of moisturizers to maintain the skin barrier.10–13

Appropriate skin care behaviour does not only prevent HE, but is also

a core part of HE management in secondary and tertiary prevention.1

Work-related HE is frequently reported in hospital cleaners as they

are massively exposed not only to wet work, but also to a range of

potential irritants and allergens, that comply with the hygiene require-

ments of the particular task.14–17 In Denmark and internationally, hos-

pital cleaners are only provided with information and education in

hand hygiene (hand-washing) and not in skin protection.18–21 Hand

hygiene is important to prevent infections in hospitals, and it differs

from evidence based skin care. Currently, despite a previous Danish

study indicating that education was efficient in lowering risk factors

for HE,10 no hospital workers, including cleaners, systematically

receive education in evidence based skin care in Denmark. Since skin

care is generally self-administrated, the importance of raising aware-

ness and educate those at risk is obvious. More attention to the prob-

lem of HE may improve the individual´s motivation and ability to

apply appropriate preventive measures. In addition, such measures

often foster a feeling of empowerment in terms of taking responsibil-

ity for own health.5 Before the planning of education, it is prudent to

get information about the level of knowledge. Accordingly, the aim of

this study was to examine how much Danish hospital cleaners know

about skin care and skin protection and to identify those with extra

need of targeted information.

2 | METHODS

2.1 | Study population

Hospital cleaners in four different hospitals (Kolding, Vejle, Svendborg

and Frederikssund) located in three different regions in Denmark were

invited to participate in a questionnaire study through December

2021 to March 2022. The questionnaires were distributed by the

managers of the cleaning departments. The cleaning management rep-

resentatives were involved in the planning of the study, to ensure

support and involvement. They were informed about the aim of the

study, and offered the opportunity to ask questions about the content

of the questionnaire. Management representatives were responsible

for inviting the cleaners to participation in the study. However, they

had no influence on the content of the questionnaire. All the cleaning

departments had 5 weeks to complete the questionnaires. If the par-

ticipants had difficulties understanding the questionnaire, the man-

agement representatives were responsible for help and explanation.

2.2 | Materials and methods

The questionnaire comprised a total of 22 questions covering the fol-

lowing: demographic information (10 questions), previous and current

HE (1 question), risk factors related to HE (1 question including multi-

ple items), knowledge of skin care and protection (9 questions), and

self-evaluation of knowledge of skin care and skin protection

(1 question). Questions about previously received education/

information in skin care and treatment of HE, were included. Presence

of HE were explored in simple question from the Nordic Occupational

Skin Questionnaire-2002 (NOSQ 2002) (question; D1).22

Level of education was explored through a four-step scale, where

the participants had to mark the highest educational level reached.

The options were; (1) no education at all, (2) elementary school,

(3) vocational education and (4) higher education. The demographic

information included; (1) being born or raised in Denmark and (2) being

born or raised outside of Denmark. Those raised outside of Denmark

were asked about previous participation in Danish language courses

with following options; (1) Danish lessons level one, (2) Danish lessons

level two, (3) Danish lessons level three (advanced), and (4) no Danish

lessons.23

The main focus in the questionnaire was the level of knowledge

regarding skin care and protection, which was explored by a modified

and shorter version of a previously used questionnaire.24 This

included nine multiple choice questions on the basis of previous vali-

dated recommendations25 Table 1. The questions were used in a pre-

vious study.24 However, in the same study, the level of knowledge

was investigated among patients known with HE by using 13 multiple

choice questions including one question regarding the use of cortico-

steroids.24 In our study, we included professional cleaners, who might

or not suffer from HE. Therefore, we excluded the multiple choice

question addressing use of corticosteroids, and the level of knowledge

was investigated only by nine multiple choice questions including a

new question about reusing disposable gloves (question 3). The modi-

fications of previous questions included a shorter version of either the

multiple choice questions or answer options. The participants were

presented with two to four statements regarding a given recommen-

dation, from which they had to mark one correct answer. Recognition

of risk factors associated to HE was investigated by a reformulated

question from NOSQ 2002 (question F3).23 The question was; what

do you consider as the most important thing as risk factor for

TABLE 1 Common recommendations for skin protection
measures in wet work professions in Denmark

1. Wash your hands in lukewarm water. Rinse and dry your hands

thoroughly after washing

2. Use protective gloves when starting wet-work tasks

3. Protective gloves should be used when necessary but for as short

a time as possible

4. Protective gloves should be intact and clean and dry inside

5. When protective gloves are used for more than 10 min, cotton

gloves should be worn underneath

6. Do not wear rings at work

7. Disinfectants should be used according to the recommendations

for the workplace

8. Apply moisturizers on your hands during the working day or after

work. Select a lipid-rich moisturizer free from fragrance and with

preservatives having the lowest allergen potential

9. Moisturizers should be applied all over the hands, including the

fingerwebs, fingertips and back of the hand

10. Take care also when doing housework, use protective gloves for

dishwashing and warm gloves when going outside in winter

SEDEH ET AL. 287
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developing of HE. In addition, the participants were asked to mark as

many suggestions as possible, if they considered them to be important

as a risk factor for developing HE. The participant were asked to self-

evaluate their knowledge of skin care and skin protection on a scale

from 0 to 10 (0 = no knowledge, 10 = sufficient knowledge). The con-

tent of the questionnaire was pilot tested on 15 professional cleaners

at Roskilde hospital, where they had 30 min to complete the question-

naire. This was done by asking the cleaners about following questions

TABLE 2 Participants' characteristics and corresponding number of correct answers to the nine questions on skin care and protection

Information from baseline Total number = 142, n (%)

Mean of total correct

answers ± SD p value*

Sex 0.7

Male 20 (14.1) 5.1 ± 1.7

Female 122 (85.9) 5.2 ± 1.7

Age groups 0.3

21–25 years old 4 (2.8) 5.5 ± 1.3

26–30 years old 6 (4.2) 5.0 ± 1.1

31–35 years old 12 (8.5) 5.0 ± 2.1

36–40 years old 19 (13.4) 4.6 ± 1.5

41–45 years old 16 (11.3) 4.9 ± 2.2

46–50 years old 15 (10.6) 4.8 ± 1.7

Over 50 years old 70 (49.3) 5.5 ± 1.6

Educational background 0.2

Non-education 17 (12.0) 4.7 ± 1.6

Elementary school 52 (36.6) 5.3 ± 1.5

Vocational education 52 (36.6) 5.0 ± 1.8

Higher education 21 (14.8) 5.7 ± 1.7

Country of birth 0.03

Born or raised in Denmark 95 (66.9) 5.4 ± 1.5

Born or raised outside of Denmark 47 (33.1) 4.6 ± 1.8

Receiving lessons in Danish language at public language school 0.06

I am Danish and have not received Danish language

lessons at public language school

90 (65.8) 5.5 ± 1.4

I have received Danish lessons at level 1 13 (9.5) 4.1 ± 1.9

I have received Danish lessons at level 2 22 (16.0) 4.6 ± 2.1

I have received Danish lessons at level 3 11 (8.0) 4.8 ± 1.7

I have not receive any Danish language lessons

before

1 (0.7) 5.0

Receiving information about prevention or treatment of HE before 0.06

I have received these information before 50/117 (42.7) 5.5 ± 1.7

I have not receive these information before 67/117 (57.3) 4.9 ± 1.6

Receiving treatment for HE before 0.14

I have received treatment before 24/136 (17.6) 5.7 ± 1.5

I have not receive any treatment before 112/136 (82.4) 5.0 ± 1.7

Self-confidence of knowledge: on a scale of 1–10 how much information do you know about HE in general? 0.9

High knowledge 20/139 (14.4) 5.2 ± 1.6

Low knowledge 119/139 (85.6) 5.2 ± 1.7

Have you ever had HE? 0.2

Yes 35 (24.6) 5.4 ± 1.8

No 107 (75.4) 5.1 ± 1.6

Note: The number of questions on knowledge was 9. Statistical differences were estimated with the Mann–Whitney U test or the Kruskal–Wallis test.

Abbreviations: HE, hand eczema; SD, standard deviation.

*Significant p-values are shown in bold.
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(1) what do you think this question means, and (2) in case of any ques-

tion was not understood, this was reviewed one last time in order to

explain its intended meaning to the cleaners. Following this, the

cleaners were asked how the question could be improved. Two ques-

tions regarding the country of born and previously receiving lessons in

Danish language were redefined based on feedback in the pilot study.

2.3 | Analyses

For statistical analysis in this study, the assumptions for parametric

testing were not met and therefore, the non-parametric Mann–

Whitney U test and Kruskal–Wallis test were used in order to com-

pare differences in knowledge based on sex, age, educational

group, cultural background, linguistic, previous experience with

prevention and treatment of HE, and self-evaluated knowledge

regarding skin care and protection (Table 2). The proportion of par-

ticipants recognizing risk factors related to HE was summarized in

percent (Table 3). The proportion of participants answering the

questions regarding skin care and protection correctly was summa-

rized in percent (Table 4). Self-evaluated knowledge was catego-

rized as either high (scores 8–10) or low (scores 0–7) on a scale

from 0 to 10. To evaluate whether sex, age, educational level and

the country of birth influenced the level of knowledge, a binomial

logistic regression was performed by dichotomizing the total score

of correct answers into: high level of knowledge (8–9 correct

answers in total) and low level of knowledge (0–7 correct answers

in total) (Table 5). Unanswered questions or more than one answer

to a question regarding skin protection were considered to be

incorrect. Differences were defined as statistically significant if the

p < .05. Data were analysed with SPSS statistical software version

21.0 (IBM Corp., Armonk, NY, USA).

3 | RESULTS

Two hundred and thirty-six professional cleaners were invited to the

study. Of these 142 (response rate = 60.1%) participated. 85.9%

(n = 122) were female and 14.1% (n = 20) were male. The mean age

among participants was 46.4 (years) ± 9.5 (SD). The majority of partici-

pants reported elementary school (36.6%, n = 52), and vocational

education (36.6%, n = 52) as their highest educational level. Almost

15% (n = 21) reported higher education and 12% (n = 17) did not

TABLE 3 Recognition of risk factors associated with hand eczema
by professional cleaners

Can cause HE, n (%)

Detergents and other household

cleaning and laundry products

65/139 (46.7)

Handling of food 25/126 (19.8)

Work with wet hands 58/138 (42.0)

Frequent hand washing 52/134 (38.8)

Use of allergy-friendly hand cream 8/129 (6.2)

Protective gloves 34/124 (27.4)

Machine maintenance (e.g. cars),

handling oils

38/132 (28.7)

Construction work, painting, wall-

papering, renovation and

decoration

47/131 (35.8)

Gardening, handling plants, soil,

vegetables, berries, fruits, etc.

40/133 (30.0)

Infections (colds, flu or fever) 17/132 (12.8)

TABLE 4 Knowledge of skin care and protection among
professional cleaners

Question Correct answer

Total (n = 142),

n (%)

1. Which of the following

statements concerning

moisturizers do you

believe is correct?

The moisturizers

should be used

frequently, as it is

an important

treatment for the

skin condition

55 (38.7)

2. Which of the following

statements about

protective gloves

(rubber, nitrile and

plastic gloves) do you

believe is correct when

you have hand eczema?

One should wear

protective gloves

during wet or dirty

work and when

handling food

(cooking)

86 (60.6)

3. Do you want to reuse

disposable gloves?

No, never 117 (82.4)

4. Does it have any

negative significance

that you have rings if

you have hand eczema?

Yes 86 (60.6)

5. For washing of hands,

what temperature

should the water have?

Cold/lukewarm 95 (66.9)

6. When should you use

hand disinfectant (hand

spray) rather than soap

and water?

When there is no

visible dirt on the

hands

54 (38.0)

7. When should you wear

cotton gloves under

protective gloves

(rubber, nitrile or plastic

gloves)?

When wearing gloves

for more than

10 minutes

55 (38.7)

8. Which of the following

statements do you think

is correct? (only the

correct statement is

shown here)

Use gloves outdoors

in cool weather to

protect your hands

against becoming

dry

74 (52.1)

9. What moisturizers or

ointment should you use

for your hands to

prevent or treat hand

eczema?

A moisturizers

without perfume

and with a high fat

content

118 (83.1)

Note: Percentages of correct answer for the total are given. Wrong answer

choices are not shown.
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have any educational background (Table 2). The majority of participants

were born or raised in Denmark (66.9%, n = 95). Among those born or

raised outside of Denmark (33.1%, n = 47), 27.6% (n = 13) had

received Danish language lessons at level one, 46.8% (n = 22) at level

two, 23.4% (n = 11) at level three and 2% (n = 1) had not received any

Danish language lessons. Among the participants, 42.7% (n = 50) had

previously received information about prevention or treatment of HE,

while 57.3% (n = 67) had not received any. Almost 25% (n = 35)

reported to have had HE before, of which 17.6% (n = 24) had received

treatment for HE. Based on self-evaluated knowledge of skin care and

protection, 85.6% (n = 119) were categorized as ‘low knowledge’ and
14.4% (n = 20) were categorized as ‘high knowledge’ (Table 2).

Regarding risk factors for HE, 47% (n = 65) reported that deter-

gents and other household cleaning and laundry products could cause

HE. Regarding wet work, 42% (n = 58) reported it could cause HE

(Table 3). Regarding frequent hand washing, 38.8% (n = 52) reported

it could cause HE. When the participants were asked about whether

use of allergy-friendly hand cream could be considered as risk factor

for HE, 6.2% (n = 8) reported that it could be relevant for developing

of HE. The answers for other risk factors are shown in (Table 3).

Regarding the knowledge of skin care and protection, question

one, six and seven, less than 50% of all participants answered cor-

rectly (Table 4).

Data regarding knowledge on skin care and protection is pre-

sented in (Table 2). Overall, the mean number of correct answers was

approximately five out of nine questions. Age, educational back-

ground, receiving Danish language lessons, self-perception of knowl-

edge of skin care and protection did not influence the level of

knowledge significantly (Table 2). However, There was a statistically

significantly difference in mean of total correct answers between

being raised or born in Denmark and outside of Denmark, where the

last group had less mean 4.6 ± 1.8 compared to those born or raised

in Denmark (mean: 5.4 ± 1.5) (p < 0.03) (Table 2). Being born or raised

outside of Denmark was statistically significantly associated with a

low level of knowledge (based on 10 recommendations) in the

adjusted multivariate analysis adjusted for sex, age, educational level

and ethnical background (p < 0.04) (Table 5). Previous information

about prevention or treatment of HE did not influence the level of

knowledge statistically significantly which was also the case for having

had HE and treatment for it (Table 2).

4 | DISCUSSION

The present study indicates that the level of knowledge of skin care

and skin protection is low in hospital cleaners. The mean number of

TABLE 5 Multivariate analysis comparing low knowledge with high knowledge

Outcomes associated with

low knowledge Total n = 142

Low level of

knowledge (n = 129) Adjusteda p value
High level of
knowledge (n = 13)

Sex

Male (reference) 2 18 1 -

Female 11 111 0.6 (0.1–3.8) 0.6

Age

21–25 years old 0 4 - -

26–30 years old 0 6 1.5 (0.1–15.9) 0.6

31–35 years old 1 11 - -

36–40 years old 0 19 4.5 (0.8–25.1) 0.08

41–45 years old 3 13 2.9 (0.4–18.6) 0.2

46–50 years old 2 13 - -

Over 50 years old (reference) 7 63 1 -

Education

Non-education (reference) 1 16 1 -

Vocational education 5 47 0.9 (0.06–12.5) 0.9

Higher education 3 18 1.1 (0.08–15.7) 0.9

Elementary school 4 48 2.2 (0.1–34.1) 0.5

Country of birth

Born or raised in Denmark 12 83 1 -

Born or raised outside of Denmark 1 46 0.09 (0.01–0.94) 0.04

Note: High level of knowledge: 8–9 correct answers. Low level of knowledge: 0–7 correct answers. Binomial logistic regression analysis with ORs for

patients with a low level of knowledge as compared with patients with a high level of knowledge. Significant p-values and odds ratio are shown in bold.

Abbreviations: CI, confidence interval; OR, odds ratio.
aAdjusted for sex, age, educational level and ethnical background.
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total correct answers did not exceed more than five out of nine ques-

tions. In our study, 85.6% (n = 119) of the participants were defined

as low-knowledge group based on self-evaluation and 90% (n = 129)

were defined as having low knowledge based on total number of cor-

rect answers (Tables 1 and 4).

In a previous Danish study including 86 hospital cleaners from

another hospital, knowledge of skin care and skin protection was

investigated using the same questions as in our study, and less than

50% had three out of nine correct answers.26 The low knowledge

questions in our study were those regarding moisturizers, hand disin-

fections and cotton gloves, which is critical since use of moisturizers is

important both as prevention, but also as part of treatment to patients

with HE.5,27 This is also the case for cotton gloves underneath protec-

tive gloves and disinfection, which should be used instead of hand

washing when no visible dirt on the hands.28–34

Awareness of risk factors is the first step to prevent HE. In our

study, only a small part of the participants knew that contact with

detergents and other household cleaning and laundry products

(47.0%), wet work (42%) and frequent hand washing (38.8%) could

cause HE. Cleaning is considered wet work, which is defined as having

wet hands for ≥2 h per working day or hand washing ≥20 times per

working day, or wearing occlusive gloves for ≥2 h per working day,

and is widely accepted as risk factor for developing HE.35 An

increased risk of developing HE has also been reported with less

exposure of wet work.35 Considering knowledge of risk factors to be

first step in behavioural change, this is an important topic to focus on.

In our study, gender, age, educational background or self-

evaluated knowledge did not influence the level of knowledge signifi-

cantly. This supports that there is a general need of education in skin

protection among cleaners. In the previous mentioned Danish

study,26 a primary prevention programme was executed in 86 hospital

cleaners. The prevention programme was a 1 h group based course in

skin protection, and at follow-up after 3 months, an increase in knowl-

edge of skin protection, fewer daily hand washings and hand disinfec-

tions, and lower hand eczema severity was reported.26 In another

primary prevention study, including 375 wet workers (cleaning,

kitchen and nursing workers), the effect of an educational programme

based on formalized training and subsequently introducing the infor-

mation to colleagues was investigated.10 Increased knowledge in skin

care, significant improvement in behaviour and significantly less work

related skin symptoms were concluded at follow-up after 5 months.10

In our study, being born or raised outside of Denmark was signifi-

cantly associated with low level of knowledge. Possible explanations

for this could be culture differences as well as language barrier. Many

countries do not have resources to focus on occupational diseases,

and HE may be a neglected disease, and language barrier prevents

access to information. This is important to address since an increasing

number of cleaners in Denmark are born or raised in other countries.

In 2008, the proportion of workers born or raised outside of Denmark

in cleaning, industry real estate service and landscape gardeners was

25.3%. However, this number was increased to 32.8% in 2015.36

Different levels of Danish language courses or previous information

about prevention or treatment of HE did not influence the level of

knowledge. We therefore suggest that cleaners need specific education

in hand eczema, risk factors and preventive measures at their workplace.

In our study, the level of knowledge was assessed by using a

questionnaire based on 10 recommendations about skin care and pro-

tection.25 However, another instrument such as Occupational Skin

Diseases Knowledge Questionnaire (OSD-KQ-short) has also been

used in other studies,28,37 which include 65 original items regarding

skin care, use of gloves, and risk factors for HE. The questionnaire

used in our study included nine questions of which some of those

addressed using of moisturizers. The right answers were defined as

selecting a moisturizer that is lipid-rich and fragrance-free and applying

this on the whole hand. However, in reality, selecting lipid-rich moistur-

izers might be favourable for individuals with dry skin, and using a less

lipid-containing moisturizers might be more appropriate, in workplaces

where donning of gloves might be compromised by the application of

lipid-rich moisturizers, as well as for those, who suffer from vesicular

oozing hand eczema, where the use of lipid-moisturizers may also not

be appropriate for the skin condition.

The prevalence of HE was 24.6% in our study. However, identify-

ing language-barriers as a possible reason for low knowledge in our

study, it might be possible that the prevalence is even higher, if the

diagnosis was based on a picture-based question instead of the ques-

tion from NOSQ ‘have you ever had HE before’, which possibly could

be understood by more participants with language-barriers.

It is important to mention that gaining knowledge in skin care and

protection is the first step to reinforcing sufficient self-management

skills and strategies. However, this also requires practicing this in real-

life. A high level of knowledge would only be essential, if this is sup-

ported by resulting behaviour change.

4.1 | Suggestions for future measures

Currently, there are no specific procedures regarding information and

instruction of cleaners with HE. In many dermatology outpatient

clinics, patients with HE are provided with a leaflet containing 10 writ-

ten recommendations about skin protection.25 However, written

material is not understood by all patients and especially not by those

with a short educational background. Communication tools such as

pictograms and videos have shown to facilitate health communication

by enhanced visual attention, better understanding and recall of infor-

mation among patients, especially those with limited education.38,39 It

would therefore be interesting to investigate the effect of future pre-

vention programmes based on pictograms or videos in patients with

HE. Other suggestions would include using multilingual material in dif-

ferent languages, which would be useful for those, who do not speak

or understand Danish fluently.

4.2 | Strength and limitations

Our study has some limitations. Information about how long the par-

ticipants were employed as cleaning workers was unknown, and this
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could possibly reflect the level of knowledge. No data regarding atopic

dermatitis (AD) was obtained. Approximately 10% of adults are esti-

mated to have AD, and about one third of patients with AD develop

HE at some point in time.40,41 It is therefore possible that participants

with AD are more educated in skin care than those without. However,

in our study no difference in level of knowledge was found between

those who had received information about HE and those who had

not. The management representatives were responsible for inviting

the cleaners to participants in our study, and this may potentially have

caused selection bias of the participants. Another limitation in our

study is due to the low response rate. This might be caused by a selec-

tion bias meaning that those workers with even greater language bar-

riers might not be included in our study, which eventually could lead

to even lower level of knowledge than present in our paper, which

further underpins the need for intervention in the future. The last limi-

tation of our study is due to the small number of subjects in the high

knowledge group included in the multivariate analysis, which might

have an impact on the significance of the logistic model.

In conclusion, the results from the present study indicate that

cleaners in general have low level of knowledge regarding skin care

and skin protection, and cleaning workers born or raised outside of

national context, in this case Denmark, seem to be in need of special

attention. At the same time, better communication tools should be

considered to facilitate health communication in patients with HE.
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