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Abstract

Introduction: Insufficient knowledge about protection and care of the skin among Danish

hospital cleaners, particularly immigrant cleaners, is guessed to be a widespread issue that

can increase the likelihood of them developing occupational hand eczema (OHE). This

study aimed to design and validate 10 pictograms and 10 short video clips showing rec-

ommendations for skin care that would help prevent OHE among professional cleaners.

Methods: Ten pictograms and 10 short, educational video clips, based on standard,

recommended information were developed in collaboration with a medical illustrator

and a video director. The materials were validated in a two-step process that included

bus drivers (primary validation) and professional cleaners (secondary validation).

Results: During the primary validation, 5 of the 10 pictograms (50%) were compre-

hended correctly by at least 85%. Those that were misinterpreted, were modified

and retested several times until they were understood correctly by at least 85%.

During the secondary validation, all 10 pictograms achieved acceptable levels of

comprehension among professional cleaners. All the video clips were comprehended

correctly by both bus drivers and cleaners.

Conclusion: Ten easy-to-understand pictograms and 10 educational video clips for

cleaners about the prevention of OHE have been designed and validated.
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1 | INTRODUCTION

Hand eczema (HE) is a commonly occurring skin condition that

impacts a substantial portion of the general population, with a

reported 1-year prevalence of around 10%.1 Occupational hand

eczema (OHE) is a subtype of HE caused, or exacerbated, by work-

related activities. It is a common condition in many Western countries,

affecting up to 30% of employees in high-risk occupations.1,2

High-risk professions for OHE include healthcare workers, hair-

dressers and professional cleaners.1,2 The latter group is frequently

Received: 1 May 2023 Revised: 1 August 2023 Accepted: 2 August 2023

DOI: 10.1111/cod.14395

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2023 The Authors. Contact Dermatitis published by John Wiley & Sons Ltd.

Contact Dermatitis. 2023;1–9. wileyonlinelibrary.com/journal/cod 1

mailto:farnambarati@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/cod
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcod.14395&domain=pdf&date_stamp=2023-08-14


exposed to wet work and irritants/allergens contained in disinfectants

and detergents. Although cleaners often use protective gloves, these

also hold the potential for skin irritation if not used correctly.3–5 The

1-year prevalence of OHE among cleaners is between 8% and 28%,

while the lifetime prevalence is reported to be around 22%.3,6–8 Con-

sequences associated with OHE include unscheduled absences from

work, decreased quality of life and income, and limited career

options.3,5,9–13

Patients with HE in Denmark are usually informed about the dis-

ease by a physician and provided with a written leaflet containing rec-

ommendations regarding how to protect the skin.14,15 This procedure

is more or less standard, regardless of the patient's profession.14

However, this information is only offered if the patient attends a

dermatology clinic.

Danish cleaners are currently not offered any education or infor-

mation about skin care and protection—nation- or hospital-wide. A

limited level of knowledge regarding skin care and protection was

found in a previous study of 142 Danish cleaners.16 Workers who

grew up outside of Denmark appeared to be especially at risk and in

need of special attention.16 Lack of knowledge about OHE and inade-

quate skin protection behaviour may, consequently put this high-risk

occupational group at risk of developing the disease. Furthermore,

there has been no validation of the leaflet among professional

cleaners. This raises the question of whether or not those who

attended a dermatology clinic, were able to understand the informa-

tion they were given.

Not all individuals understand written material equally well, and

this is especially true for those with a low level of education. A

national Danish registry-based study of professional cleaners

between 1995 and 2016 concluded that more than half had primary

education (9–10 years) as their highest educational level and 39%

had completed secondary education (three additional years).17

Other factors that can be challenging for effective communication

include old age, language barriers due to migration background, low

health literacy, and cultural background.18,19 Functional illiteracy

refers to individuals, who face challenges in reading, writing, and

understanding written information, which is necessary for everyday

life tasks.20 According to a Danish study conducted with a sample

size of 1124 adults, it was discovered that 3% of the participants

had severe challenges in functional reading skills, while an additional

9% had moderate difficulties.20 In addition, limited educational back-

ground and age over 45 years old were found to predict these func-

tional reading difficulties.20 Among non-Western immigrants in

Denmark, the number of cases of functional illiteracy has been

reported to be over 50%.21

The use of visual aids, including pictograms, has been shown to

improve health outcomes in people with poor language skills and low

levels of formal educational.22 Since professional cleaners in Denmark

often display both, it is our hypothesis that visual aids such as picto-

grams and educational videos could be used to improve knowledge of

skin care and protection. This study developed, validated and

user-tested 10 pictograms and 10 educational video clips to test this

hypothesis.

2 | METHODS

2.1 | Research design

The first stage of the design process included a review of published

studies investigating the use of pictograms in medical settings. This

was done by searching PubMed, EMBASE and Cochrane Library in

July 2021.22 No studies investigating the use of pictograms in relation

to OHE or HE were found. However, studies were found in other

fields of medicine, and these were used to gain knowledge about the

important factors to consider before the development, validation and

user-testing of pictograms. A scoping review was published based on

the findings.22 The pictograms should be original and based on the

national recommendations about skin care and protection14,15

(Table 1). They should reflect the real world (i.e., hands and other

objects or situations) while minimising distracting details. The picto-

grams should be understandable to the target population, ideally with-

out the use of words or letters. However, a few short words or

symbols were allowed, if necessary to provide clarification or context.

The second stage was to design 10 clear and easy-to-understand pic-

tograms in collaboration with an experienced medical illustrator.1 The

decisions to incorporate text or symbols were carefully evaluated by

the medical illustrator and the video director, who balanced the need

for concise information with the overall visual impact. The 10 picto-

grams were redesigned six times before they were deemed ready for

validation by the research team.

Recognising the potential limitations of relying solely on picto-

grams to convey messages, the research team made a strategic deci-

sion to incorporate video into the study. Ten educational video clips

based on the final validated pictograms were developed by a video

director.2 While pictograms provide a visual representation of

TABLE 1 Common recommendations for skin protection
measures for patients with hand eczema in Denmark.14–16

1. Use protective gloves when starting wet-work tasks

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

time as possible

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

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

gloves should be worn underneath

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

thoroughly after washing

6. Disinfectants should be used according to the recommendations for

the workplace

7. Do not wear rings at work

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

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

preservatives having the lowest allergen potential

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

finger webs, 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

2 SEDEH ET AL.
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information, their interpretation relies heavily on the participant's indi-

vidual understanding and perception. By introducing the educational

video clips with live action our research group aimed to provide par-

ticipants with a more direct way of comprehending the intended

message. Each of the 10 video clips presented the same information

as in the pictograms in a live-action version with human actors show-

ing, for instance, how to use protective gloves, local disinfectants, cot-

ton gloves beneath protective gloves and moisturisers. It contained no

spoken words or text and only featured the natural ambient sounds of

the environment. When selecting actors, a crucial consideration was

to ensure that the target population would be able to identify with

them. Recognising the importance of representation and inclusivity,

the research team made deliberate efforts to choose actors who accu-

rately portrayed the diversity found within the target population,

including individuals with a range of skin colours. The video was set

and filmed in a hospital cleaning department.

The pictograms and video clips were developed in collabora-

tion with a professional cleaner who was an equal research partner

in the study group. His contribution during the design and planning

phases, was based on his in-depth knowledge of the industry,

cleaning practices, and the challenges that cleaners face. His per-

spective ensured that the material aligned with the realities and

needs of professional cleaners. In addition, he provided input dur-

ing participant recruitment, data collection, validation and finally

interpretation of the findings. All the pictograms and video clips

were approved by the study group before beginning the process of

validation.

2.2 | Recruitment and sampling

Two populations were used in this study. The first comprised bus

drivers who had not been involved in occupations with a high risk of

HE (primary validation). For instance, they had never worked as pro-

fessional cleaners, healthcare workers, metal workers, hairdressers,

food service workers or bakers or in any other occupational fields

with ‘wet work’. Other inclusion criteria included: (1) Participants

≥18 years of age and (2) Participants who had not had HE. Bus drivers

were considered a suitable group for primary validation due to their

occupational context, which differs markedly from that of professional

cleaners. Since bus drivers are not directly exposed to the same clean-

ing tasks and chemicals, they were assumed to have less prior knowl-

edge about skin care and protection and HE. Their involvement in the

validation process provided valuable insights into the effectiveness of

the visual materials in conveying information to individuals with lim-

ited background knowledge of the topic. The second population

included professional hospital cleaners. The inclusion criteria were:

(1) Participants ≥18 years of age, (2) Participants permanently

employed or who had worked as cleaners for at least 3 months. The

exclusion criterion for both bus drivers and cleaners was a low level of

Danish language skills, such that they could not participate in an inter-

view. Both the primary and secondary validations were undertaken

using groups of 20 workers.

The video validation was undertaken with a fresh set of bus

drivers (n = 20) and professional cleaners (n = 20); none of whom had

participated in the validation of the pictograms. The educational video

containing the 10 clips is available using the following link (https://

region-hovedstaden-ekstern.23video.com/secret/81023617/084898

fcc12fdd54a3d9280fc2df3fd6).

Informed consent was obtained from each prospective partici-

pant, emphasising their right to make an autonomous and informed

decision about their involvement in the study. The informed consent

process involved providing participants with comprehensive informa-

tion about the aim of the research project, the procedures as well as

the potential risks and benefits associated with participation in the

study, the voluntary nature of participation and the confidentiality

measures in place to protect their personal information. The present

study was approved by Regional Ethics Committee for the Zealand

Region (journal number: EMN-2022-04317).

2.3 | Data collection

2.3.1 | Pictograms and video clips, and validation

The validation of the pictograms and video clips was conducted

through one-to-one semi-structured interviews. On average, the

interview sessions lasted approximately 40–50 min. Each of

the 10 pictograms was printed on white A4-sized paper and pre-

sented in a 10 cm*10 cm format to ensure comfortable viewing. The

pictograms were shown in turn, one after the other. The 10 video

clips were each presented individually one at a time on a full computer

screen with a 1440*900 pixel resolution. The participants were given

the opportunity to view each video clip multiple times if needed. The

validation of the pictograms and video clips was based on comprehen-

sion (phase 1) and recall (phase 2), in agreement with previous studies

investigating the validation of picture-based materials.23–25 The data

collection involved recording the interviews. The recorded audio

material served as the primary basis for the subsequent analysis.

2.3.2 | Phase 1: Assessment of comprehension

The present study assessed participants' comprehension of the picto-

grams and video clips by examining transparency and translucency

(Figure 1). The term ‘transparency’ is used to describe how easily the

meaning or significance of an image can be assessed by a participant

when the meaning or significance is not already known to them.23–25

On the other hand, ‘translucency’ investigates the degree to which

the image and its intended meaning are strongly associated.23–25 After

presenting each pictogram, transparency was investigated by asking

participants the following questions: (1) ‘What do you think this picto-

gram means?’ and 2) ‘When you look at this pictogram what action

should you undertake?’. These two questions were asked in two

rounds, initially without the participants being aware that the picto-

grams were related to skin care and protection or HE, and second

SEDEH ET AL. 3
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after the participants had been informed about the relationship. These

questions were asked as each pictogram and video scene were pre-

sented in turn. The pictograms and video clips were shuffled before

and during this process to ensure they were presented at random.

After investigating comprehension, the pictograms and the video clips

were presented for a third time so the researcher explained what the

intended meanings had been. The participants were asked to rate,

‘the degree of accuracy in representing the intended meaning’, using
a 7-point scale.23–25 This was later used to define the translucency

score. A score of one meant that there was no relationship between

the pictogram or the video scene and its meaning, whereas a score of

7 indicated ‘a highly robust relationship between these’.23–25 In addi-

tion, the participants were then asked to provide feedback on how

the pictograms and video clips could be improved. All the answers and

suggestions were noted and recorded for each pictogram and video

scene by the first author.

2.3.3 | Phase 2: Assessment of recall

Prior to testing the recall process, participants' attention was dis-

tracted. This was done by using some time to collect demographic

data. The participants were asked about their age, gender, country of

birth, the highest educational level achieved, number of years working

as a bus driver or hospital cleaner, and employment status (whether

full-time or part-time). Before conducting the assessment, the order

of the pictograms and video clips was randomised by shuffling. Then

the participants were questioned about the intended meaning of the

pictograms and video clips. The answers were recorded.

At the end of the study, to avoid bias by the research team, an

independent and external researcher (the second author) was invited

to review the recorded interviews and evaluate the participants'

responses regarding both comprehension and recall. The responses

were registered as (1) ‘correct’, (2) ‘partially correct’, (3) ‘incorrect’
and (4) ‘critically confused’.23–25

2.3.4 | Redesign of a pictogram

Those pictograms and video clips, which did not achieve the validation

criteria, were redesigned in close collaboration with the medical illus-

trator and the video director who used the participants' feedback and

suggestions for improvements. For each redesigned pictogram or

video scene, a new set of 20 participants was recruited for the valida-

tion process (Figure 1).

2.4 | Data analysis

If the participants used the precise wording that has been used to

explain the meaning of the pictogram and the video clip, then this

was noted as the ‘correct’ answer.23 In those cases where the par-

ticipants used different words or had an incomplete understanding

of the meaning, but could nonetheless demonstrate the correct

action, their response was classified as ‘partially correct’.23 Both

‘correct’ and ‘partially correct’ responses were accepted when

assessing transparency.23 In accordance with the standards estab-

lished by the American National Standards Institute (ANSI), a picto-

gram in our study is considered valid if its transparency level

achieves at least 85% and if it does not result in critical confusion in

more than 5% of the population.23,26 In this study, a pictogram and a

video clip, were considered valid if at least 85% of the participants

were able to correctly identify the intended meaning during the

comprehension and recall assessments. In addition, pictograms and

video clips were required to achieve a minimum translucency score

of 5 to demonstrate a ‘good’ or ‘very strong’ relationship with their

intended meaning.23–25

3 | RESULTS

3.1 | The participants

A total of 100 participants were enrolled in this study, with 60%

(n = 60) included specifically for the purpose of validating the picto-

grams, while the remaining 40% (n = 40) were included to validate

the video clips. Among the sample of bus drivers, a predominant

majority were male (75%, n = 45), aged between 26 and 35 years

Design and validation 
of ten pictograms and 
ten educational video 

clips 

Pictograms Video clips 

Developed 
by a medical 

illustrator 

Validated by 
assessment of 

comprehension 
and recall 

Validated firstly 
among bus 

drivers (n = 20) 

Validated 
secondly among 
a fresh set of bus 

drivers (n = 20) 

Validated finally 
among 

professional 
cleaners (n = 20) 

Developed by a 
video director 
based on the 
pictograms 

Validated by 
assessment of 

comprehension, 
and recall  

Validated firstly 
among bus 

drivers (n = 20) 

Validated finally 
among 

professional 
cleaners (n = 20) 

F IGURE 1 Strobe flow diagram illustrating different steps
regarding the design and validation of pictograms and 10 educational
video clips.
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(36.7%, n = 22) and had either been born or raised in Denmark

(66.7%, n = 40). Furthermore, the majority reported primary school as

their highest educational level reached (46.7%, n = 28), had worked

for between 5 and 9 years (51.7%, n = 31), and reported having a full-

time employment status (85%, n = 51; Table 2).

Among the sample of professional cleaners, 50% (n = 20) were

male and 50% (n = 20) were female. A predominant majority aged

between 56 and 65 years (40%, n = 16) and had either been born or

raised outside of Denmark (55%, n = 22). Furthermore, the majority

reported primary school as their highest educational level reached

(45%, n = 18), had worked for between 1 and 4 years (42.5%, n = 17)

and all of the cleaners reported having a full-time employment status

(100%, n = 40; Table 2).

3.2 | Validation of initially designed pictograms

3.2.1 | Bus drivers (primary validation)

A summary of the findings from this process is presented in

Table S1. Initially, the pictograms were presented without the par-

ticipants being aware that they were related to skin care and protec-

tion or HE. During this process, 5 of the 10 original pictograms

(50%) achieved a transparency level of at least 85% among the bus

drivers. The remaining pictograms that did not reach the minimum

cutoff point were 2–4, 6 and 10. In the second round, when the con-

text of the pictograms had been explained before being presented,

the same pictograms (2–4, 6 and 10) again did not reach the mini-

mum cutoff point, although the number of correct and partially cor-

rect answers increased. Common misinterpretations for these

pictograms included: pictogram (2): taking off the gloves when the

time is 25 min past five; pictogram (3): I should use gloves when touch-

ing my eyes, pictogram (4): I can take white gloves or blue gloves, pic-

togram (6): I should not wash my hands at all and should instead only

use hand disinfectant, and the pictogram (10): I should either wear blue

or black gloves.

When the short-term recall was investigated, it was observed that

all 10 pictograms (100%) were accurately recognised by all bus drivers

(Table S2). For translucency, 5 of the 10 pictograms (50%) received a

rating of 5 or higher from 85% of the participants. Notably, the same

pictograms that fell below the minimum cutoff point also received a

score below 5 in translucency (pictograms 2–4, 6 and 10).

3.2.2 | Validation of redesigned pictograms

Five of the initial pictograms (50%) did not meet the standards and

were redesigned based on the recommendations provided by the bus

drivers, who initially needed help to understand them correctly.

During the validation process of the redesigned pictograms, it was

observed that all of them achieved a transparency score rate of 85%

and obtained a translucency score of at least 5 by 85% of the partici-

pants. Additionally, all the bus drivers were able to recall the picto-

grams correctly during the short-term recall assessment (Table S2).

3.2.3 | Professional cleaners (secondary validation)

Once all pictograms were correctly validated among bus drivers, they

were validated among professional cleaners (Tables S3 and S4). All

10 pictograms (100%) reached a transparency score of 85% when pre-

sented as blinded (round 1). A higher percentage of correct compre-

hension was reached once the relationship of the pictograms to skin

care and protection or HE was explained (round 2). For translucency,

all pictograms received a score of 5 or higher from 85% of the profes-

sional cleaners. When investigating the short-term recall, all picto-

grams (100%) were identified correctly by all professional cleaners

(Tables S3 and S4 and Figure 2).

TABLE 2 Demographic data of the participants.

Characteristic

Total

number of
participants
(n = 100)

Bus
drivers
(n = 60)

Professional
cleaners
(n = 40)

Age

18–25 years old 13 (13) 13 (21.7) -

26–35 years old 22 (22) 22 (36.7) -

36–45 years old 18 (18) 7 (11.7) 11 (27.5)

46–55 years old 15 (15) 2 (3.3) 13 (32.5)

56–65 years old 26 (26) 10 (16.6) 16 (40)

Over 65 6 (6.0) 6 (10) -

Sex

Male 65 (65) 45 (75) 20 (50)

Female 35 (35) 15 (25) 20 (50)

Country of born

Born or raised in

Denmark

58 (58) 40 (66.7) 18 (45)

Born or raised

outside of

Denmark

42 (42) 20 (33.3) 22 (55)

Educational

background

Primary school 46 (46) 28 (46.7) 18 (45)

Vocational

education

22 (22) 14 (23.3) 8 (20)

Higher education 8 (8.0) 8 (13.3) -

Non-education 24 (24) 10 (16.7) 14 (35)

Years worked at the

workplace

Under 1 year 10 (10) 7 (11.6) 3 (7.5)

1–4 years 36 (36) 19 (31.7) 17 (42.5)

5–9 years 42 (42) 31 (51.7) 11 (27.5)

Over 10 year 12 (12) 3 (5.0) 9 (22.5)

Employment status

Full-time 91 (91) 51 (85) 40 (100)

Part-time 9 (9.0) 9 (15) -

SEDEH ET AL. 5
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3.3 | Validation of the educational video clips

The 10 video clips (100%) reached a transparency score of at least 85%

when presented to bus drivers (primary validation) and professional

cleaners (secondary validation; Tables S5–S8). In relation to translucency,

all the video clips received a minimum score of 5 from the participants.

When investigating the short-term recall, the meaning of all video clips

(100%) was correctly recalled by all bus drivers and professional cleaners.

An example of classifying answers into different categories

during the data analysis is presented in Table S9. In addition, the

F IGURE 2 The 10 pictograms developed and
validated to improve the knowledge of skin care and
protection among professional cleaners.

6 SEDEH ET AL.
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interview guide used during the validation process is presented in

Table S10.

4 | DISCUSSION

In the current study, we designed and validated 10 pictograms and

10 educational video clips based on 10 practical recommendations

aimed at preventing OHE through the use of personal protective

equipment and protective behaviour. These recommendations are

included in the most recent HE guidelines produced by the European

Society of Contact Dermatitis.1 Based on this study, there are some

key points to consider.

Sample size is a critical consideration, as it directly impacts the

depth, richness and generalisability of the findings. In our study, the

sample size of 100 participants offers a substantial and diverse data

set for analysis. It provides the opportunity to gather a range of per-

spectives and experiences, leading to meaningful findings that contrib-

ute to the understanding of our research topic. Our sample size can

be considered substantial and comparatively large.

Picture-based materials, including pictograms and videos, are use-

ful for populations that face challenges in accessing or understanding

written health information due to factors such as limited reading skills,

unfamiliarity with the language or low health literacy.27 It is crucial to

provide a comprehensive description of the target population when

discussing the design and validation of such materials.27 In our study,

an uneven age distribution was observed among the participants. Of

the cleaners, the majority were between 56 and 65 years old (40%),

46 and 55 years old (32.5%) and 36 and 43 years old (27.5%).

Twenty-two (55%) of the cleaners were born or raised outside of

Denmark, and the majority (45%) reported primary school as the high-

est educational level attained, 20% reported vocational education as

their highest educational level and 35% had no education at all.

One of the professional cleaners was included in our study group

to represent the target population and to provide input into the

design process. Pictograms and other visual materials have the poten-

tial to be interpreted in a variety of ways, with variations influenced

by factors such as differences in visual literacy skills, culture, educa-

tional level and other personal characteristics may also play a role.

During the primary validation, only 5 of the 10 pictograms (50%)

achieved a transparency score of at least 85% among the bus drivers.

During the secondary validation, all the pictograms met or surpassed

this. This difference may be explained by variations in personal char-

acteristics as well as knowledge of skin care and protection. Including

the target population in the design process is a significant factor for a

successful outcome.22,27 The level of familiarity that participants have

with the specific topic plays a significant role in their understanding of

images. This can impact the utility of using pictograms.24,28

In our study, the number of correct and partially correct answers

increased once the concept and role of the pictograms in relation to

skin care and protection as well as HE had been explained to the par-

ticipants. Despite their apparent simplicity, picture-based materials

can place a significant cognitive burden, particularly on individuals

who require assistance to comprehend the overall message.27 There-

fore, it is beneficial to introduce the participants to the concepts and

role of these materials before using them.

When testing and evaluating pictograms, it is of the utmost

importance to note all comments and incorrect interpretations to

make effective modifications.27 In our study, incorrect interpretations

and suggestions regarding pictograms 2–4, 6 and 10 were noted dur-

ing the primary validation and given to the graphic designer to inform

the necessary revisions. When the redesigned pictograms were vali-

dated in a new group of bus drivers, all achieved a transparency score

of at least 85% among the participants. We recommend that reporting

incorrect interpretations and suggestions for improving pictograms is

extremely important to achieve the best results. The improvement of

pictograms based on feedback during the primary validation might

also be a potential factor contributing to better outcomes during the

secondary validation. However, it should be noted that this improve-

ment was based on the knowledge, understanding and perception of

a different target population, which may or may not differ from that

of professional cleaners. While this improvement has the potential to

benefit the secondary validation concerting pictograms, it is also pos-

sible that it may not address the specific needs and requirements of

this population at all.

While pictograms offer several advantages, it is also crucial to

acknowledge their limitations. For instance, pictogram number 4 can

be mentioned. This pictogram advises the use of cotton gloves under-

neath protective gloves for extended periods. To depict the cotton

gloves under the protective gloves, the cuff of the cotton glove peeks

out from under the protective glove. In cleaning tasks, there is a risk

of liquids splashing into the cotton cuff and seeping into the fabric.

Therefore, it is recommended to have the protective gloves cover the

cuff of the cotton glove. However, accurately representing this sce-

nario in the corresponding pictogram poses a significant challenge and

can be seen as a potential limitation.

In our study, bus drivers and professional cleaners understood

the educational video clips well. This might be because live-action

may make the topic more familiar and easier to relate to compared to

animation or pictures.

4.1 | Strengths and limitations

To our knowledge, the present study is the first to investigate the

design and validation of pictograms and educational video clips to

improve the knowledge of skin care and protection in high-risk occu-

pations such as professional cleaners. Materials such as these could

potentially lead to better skin protection behaviour, eventually reduc-

ing the risk of cleaners developing OHE. Our study has some limita-

tions. There might be interview bias associated with our results since

the study was based on semi-structured interviews. Interview bias is

where the expectations or opinions of the person conducting an inter-

view interfere with their objectivity, either negatively or positively,

clouding their judgement of the person being interviewed. Factors

such as the size and colour of pictograms could also potentially affect

SEDEH ET AL. 7
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our results. There are no standard guidelines for assessing the effec-

tiveness of pictograms and video clips. However, most studies tend to

use The International Organization for Standardization, requiring the

graphic symbols to be understood by a minimum of 67%,29 or

the ANSI, as used in our study, which requires that the pictogram or

any other visual aid is correctly interpreted by at least 85% of the tar-

get population, with no more than 5% experiencing critical confu-

sion.26 Another limitation is related to the examination of recall in our

study. We only focused on short-term recall and did not examine

long-term recall. To use pictograms and video clips in the future to

prevent HE, long-term recall, defined as the cognitive process

involved in transferring information from short-term memory into the

more enduring storage of long-term memory, is needed. Our study

could have been conducted and evaluated in an even more standar-

dised manner if the interviews had been transcribed and analysed sys-

tematically. However, this has been challenging due to having a large

sample of 100 participants.

4.2 | Suggestions for future measures

The impact of pictograms and educational video clips on the preven-

tion of HE should be studied further in more randomised trials.

5 | CONCLUSIONS

We have designed and validated 10 pictograms and 10 educational

video clips to improve the knowledge of skin care and protection,

potentially leading to preventing OHE in professional cleaners. Picto-

grams and videos are especially helpful for people with difficulties

accessing and/or comprehending information presented as text due

to unfamiliarity with the language and limited reading skills.
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