
Vol.:(0123456789)1 3

Photochemical & Photobiological Sciences (2023) 22:1213–1222 
https://doi.org/10.1007/s43630-023-00385-6

PERSPECTIVES

Photoprotection in occupational dermatology

Cara Symanzik1,2  · Michaela Ludewig1,2  · Marc Rocholl1,2  · Swen Malte John1,2 

Received: 9 May 2022 / Accepted: 30 January 2023 / Published online: 28 February 2023 
© The Author(s) 2023

Abstract
Skin cancer has become a substantial matter of public health and in the workplace, accounting for a significant share of all 
reported occupational diseases. The most important external factor in the development of skin cancer is exposure to solar 
ultraviolet radiation. Outdoor workers have already been identified as a high-risk category. The need for interventions to 
improve the sun protection behavior of outdoor workers has recently been understood. Outdoor workers' risk perceptions 
and attitudes toward sun protection methods are likely to influence practical sun protection behavior at work, and despite the 
fact that many workers have expressed interest in improving their sun protection behavior, outdoor workers' unique needs 
are still neglected. Occupational dermatology is predicted to become more concerned with photoprotection in the decades 
ahead. Preventive action against the rapidly increasing number skin cancer cases is in great demand around the globe. In 
terms of preventive measures, the full range of available options should be used as needed to address the current difficulties 
in a goal-oriented way. This will almost certainly only be achievable if preventative efforts on a collective and individual 
level are successfully paired with support from policymakers to inspire long-term change.
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1 Introduction

Skin cancer in the workplace accounts for a significant por-
tion of all reported occupational illnesses [1]. The number 
of people diagnosed with skin cancer has progressively 
expanded in the last few decades [2, 3]. As a result, skin 
cancer has become a serious public health concern in fair-
skinned populations around the world; exposure to solar 
ultraviolet radiation (UVR) is the most critical external 
factor in causing skin cancer [4]. Outdoor workers have 
lately become the focus of scientific attention as a high-
risk population [1, 5, 6]. Solar UVR is by far the most rel-
evant occupational carcinogenic exposure in relation to the 
number of workers exposed [7–9], as non-melanoma skin 
cancer (NMSC), more precisely described as keratinocyte 

carcinoma (KC) [10], which manifests as actinic keratosis 
(AK, intra-epidermal SCC), invasive cutaneous squamous 
cell carcinoma (SCC), and/or basal cell carcinoma (BCC), is 
mainly caused by solar UVR [11–14]. Even though several 
recent studies have indicated a potential association between 
chronic occupational sun damage and some malignant mela-
noma (MM) subtypes, such as lentigo maligna melanoma 
(LMM), the correlation between (cumulative) occupational 
solar UVR exposure and MM is seen as not conclusive [12, 
15]. In the development of MM, intermittent UVR exposure 
and particularly UVR exposure in children as well as genetic 
predispositions appear to play a more relevant role [16].

Regardless of the fact that millions of workers around the 
world are subjected to occupational carcinogenic exposure 
from solar UVR for a significant portion of their work hours, 
this work-related health risk is still not officially acknowl-
edged by occupational safety and health (OSH) directives 
and regulations in many parts of the globe [11, 17, 18]. Fur-
ther to that, no universally accepted occupational solar UVR 
exposure limit values exist; however, the International Com-
mission on Non-Ionizing Radiation Protection (ICNIRP) 
has proposed an occupational solar UVR exposure limit 
of 1.0 to 1.3 Standard Erythema Doses (SED) per day; 1 
SED equals 100 J/m2 of the biologically weighted erythema 
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action spectrum [18, 19]. Among the adverse consequences 
of this under-recognition of health risks associated with 
solar UVR are a lack of case recognition, a lack of evidence 
on the effectiveness of health surveillance programs and 
screenings for high-risk groups of outdoor workers, a lack 
of indemnification for cases of cancer, and a lack of political 
understanding and acceptance of this growing work-related 
health concern [15, 20, 21]. Against this backdrop, this paper 
focuses on photoprotection in occupational dermatology.

2  Occupational risk groups for skin cancer 
by solar ultraviolet radiation

Outdoor workers are in particular subjected to excessive 
levels of solar UVR since they spend the majority of their 
work time outside [22]. As a consequence, those workers 
are much more prone than the general population to develop 
NMSC [11, 23]; their risk is at least twofold higher com-
pared to the general population, with SCC being cancer most 
closely connected to cumulative solar UVR exposure [24, 
25]. Construction workers, gardeners, fishermen, and farm-
ers are examples of vocations that require a lot of outside 
work. Table 1 provides an overview of further occupations 
with occupational exposures to solar UVR.

3  Prevention

The operational area of workplace safety includes sun pro-
tection. To avoid skin malignancies induced by solar UVR 
exposure, outdoor workers must reduce their occupation-
ally acquired solar UVR dosages. The amount of solar 
UVR exposure, the tasks to be performed in the sun, and 
the employees' solar UVR protective procedures are all 
essential elements in estimating cumulative sun exposure in 
outdoor workers. Recommendations for preventive measures 
are generally based on the so-called STOP principle, which 
includes technical, organizational, and person-related meas-
ures, as outlined in the following. All those measures focus 
on the reduction of the occupational solar UVR exposure in 
ascending order, i.e., the next step of measures should only 
be instigated if the previous stage has been exhausted to the 
full extent (Table 2).

At this juncture, a particular health campaign from Aus-
tralia should be mentioned: The ‘Slip, Slop, Slap’ slogan, 
which was launched by Cancer Council in 1981 and updated 
in 2007 to ‘Slip, Slop, Slap, Seek, Slide’, reflects the signifi-
cance of measures – in this case five steps – to prevent sun 
damage (slip on a long-sleeved shirt or sun protective cloth-
ing, slop on broad-spectrum sunscreen with a Sun Protection 
Factor (SPF) of 30 or greater, and re-apply every two hours, 
slap on a hat, the wider the brim the better, seek shade or 

Table 1  Extract of vocations 
(sorted alphabetically) with 
direct (i.e., received directly 
from the sun, e.g., working 
outdoors without using any 
form of sun protection) and 
indirect (i.e., scattered by the 
atmosphere and/or reflective 
surfaces, e.g., working near 
water/sand/snow with the face 
becoming sunburnt despite 
wearing an adequate hat) 
occupational exposures to solar 
ultraviolet radiation (UVR) 
according to the Australian 
and New Zealand Standard 
Classification of Occupations 
(ANZSCO)

solar UVR, solar ultraviolet radiation

Direct occupational solar UVR exposure Indirect occupational solar UVR exposure

Agricultural workers Aircraft maintenance engineers
Animal trainers Building and construction managers
Bricklayers Bulldozer operators
Builders Caravan and camping ground stuff
Construction workers Childcare workers
Drillers Defense force staff
Earthmoving laborers Door-to-door salespeople
Farm hands Firefighters
Gardeners Forklift operators
Jokeys Motor mechanics
Leaflet or newspaper deliverers Outdoor ushers and ticket people
Lifeguards Panel beaters
Miners Plumbers and assistants
Outdoor billboard and sign writers Police officers
Outdoor car park attendants Primary and secondary school teachers
Painters and decorators Professional drivers
Roof tilers and slaters Railway assistance
Sports people, coaches, and support persons Street vendors
Sugarcane workers Supermarket trolley collectors
Traffic controllers Tree surgeons
Vegetable, fruit, and nut growers Zoo workers
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shelter during peak sun exposure times, generally from 10 
a.m. to 4 p.m., slide on UV-protective sunglasses to protect 
the eyes) [27]. Even if the campaign focuses on the leisure 
sector, it is aimed at the entire population, addresses central 
aspects that are also relevant for protection on the job and 
can therefore be seen as a blueprint for the occupational 
sector. Therefore, it is stressed by the scientific community 
that such campaigns need to continue in order to expand 
their influence to be successful in a sustainable manner [28].

3.1  Technical measures

Technical measures comprise—as a general rule and in 
terms of collective protection—all measures that can be 
used to avoid exposure to solar UVR. This can mainly be 
done with any type of shading, such as sun sails or weather 
protection tents, parasols, awnings or UVR protection foils 
for windows. Accordingly, work in the shade is generally 
preferable.

3.2  Organizational measures

Limiting outside work when the sun is shining brightly is 
one of the organizational measures. In terms of workplace 
safety, even altering working hours away from maximal solar 
UV exposure and the midday heat can be beneficial. This 
is especially true in Europe between April and September, 
from roughly 11 a.m. to 4 p.m Central European Summer 
Time (CEST) when > 80% of the daily UV-B emission 
occurs. Working hours should be moved to the early morn-
ings or late afternoons, breaks should be taken in the shade, 
and if possible, individual job tasks should be completed in 
the shade.

Special considerations must be made for construction 
sites in mountains since solar UVR exposure is greater in 
these areas. The solar UVR exposure increases by about 10% 
for every 1000 m of altitude; i.e., the higher above sea level, 
the stronger the UV radiation. Snow or sand (and also water) 
reflect the UV rays and almost lead to an increased expo-
sure of up to twofold of direct irradiance. Solar UVR rises 
beyond a UV-Index, which is a World Health Organization 
(WHO) recommended international standard measurement 
of the UVR strength at a particular place and time on a linear 
scale ranging from 0 to 11 + , of 3 (‘moderate’) already in 
spring in Northern Europe and lasts to late summer (April to 
September according to the German Ordinance on Preven-
tive Occupational Health Care (ArbMedVV)) [29].

3.3  Person‑related measures

Personal protection is the most appropriate form of protec-
tion for persons who will be in an outdoor setting for an 
extended period of time [26]. If health risks cannot be com-
pletely ruled out by deploying technical or organizational 
measures, the employer—in Germany—then has reasonably 
to provide effective Personal Protective Equipment (PPE). 
Conversely, the employee is obliged to use the PPE in an 
adequate manner. This individual prevention or rather pre-
vention on a person-related level entails equipping outdoor 
workers with appropriate PPE, which includes a) eyewear 
with wide, UVR filtering lenses, b) UVR filtering garments 
(such as long-sleeved shirts and pants), and c) headwear (i.e., 
broad-brimmed helmets or hats with sun shields as well as 
ear and neck guards) [30, 31]. Sunscreens must block ultra-
violet (UV)-A and UV-B rays, have an SPF of at least 30 but 
preferably greater (i.e., 50 +), and be water/sweat-resistant as 

Table 2  Summary of measures according to the STOP principle (substitution, technical, organizational, and person-related) for the reduction of 
occupational solar ultraviolet radiation (UVR) exposure in ascending order [26]

solar UVR, solar ultraviolet radiation; SPF, sun protection factor; UPF, ultraviolet protection factor; UV-A, ultraviolet; UV-B, ultraviolet B

Measure Explanation Example

S Substitution Replacing occupational health threats is usually the most important strategic factor in prevention (usually not feasible 
in outdoor vocations)

T Technical Technical measures to avoid exposure to sunlight
All forms of shading are suitable (e.g., sun shields)

O Organizational Avoidance of outdoor work during peak solar UVR hours
Shifting working hours away from the midday heat or rather Relocation of working hours in the early mornings or 

late afternoon
Taking breaks in the shade
Performing individual work tasks in the shade

P Person-related Protective clothing with ultraviolet protection factor (UPF), long-sleeved shirts, long trousers and gloves
Protective brimmed headgear with neck and ear protection
Eye protection by suitable sunglasses
Broad-spectrum sunscreens (UV-A/UV-B, Sun Protection Factor (SPF) ≥ 30, preferably 50 +) should only be used if 

protection by other means is not possible; if used, adequate application in terms of frequency and amount is key
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well as easy to apply so that they can be reapplied regularly 
during the day [30–33]. Sunscreens should only be used in 
areas (e.g., facial area) which cannot be protected otherwise, 
i.e., by clothing. It should be noted that the claimed SPF 
can only be achieved by adequately applying the sunscreen 
in a sufficient amount of 2 mg/cm2. This can be achieved 
with the help of the so-called two-finger rule, which advises 
to squeeze two strips of sunscreen from the tip to the base 
of the index and middle finger and apply this amount to 
predefined areas: head, face, and neck; left arm; right arm; 
upper back; lower back; chest (upper torso area); stomach 
(lower torso area); left upper leg and thigh; right upper leg 
and thigh; lower left leg and foot; lower right leg and foot.

4  Challenges in prevention

Outdoor workers, being predominantly male, are likely to be 
unaware of skin cancer, engage in risky behavior, and might 
have poorer health literacy [4, 26]. As a result, customized 
health education for outdoor workers is critical in promoting 
sun-smart behavior; all outdoor workers should have access 
to secondary prevention (i.e., strategies leading to the early 
identification of precancerous states or malignancies) for 
early skin cancer detection [26]. The health dangers of solar 
UVR exposure in the workplace are mainly disregarded, and 
the evident future concerns are contrasted with the current 
situation in terms of legal recognition, patient treatment, 
and compensation [1]. Improved protection through legally 
enforceable laws and regulations is an important factor in 
minimizing cancer risks for outdoor workers [1]. Fields of 
activity concerning NMSC patients’ unmet needs accord-
ing to the global Call to Action, launched on 26 April 2019 
at the 1st Multi-Stakeholder Summit on Occupational Skin 
Cancer, held in Paris on the occasion of the 15th European 

Association of Dermato Oncology (EADO) Congress 
(24–27 April 2019) [1] are summarized in Table 3.

Dermatologists will play an increasingly important role 
in enhancing patient care and outcomes in dermato-oncol-
ogy in the long term [1], particularly in light of innovative 
diagnostic techniques and treatment options for early and 
advanced skin cancer, as well as the increasingly diversi-
fied skills, understanding, and knowledge needed to manage 
this heterogeneous range of disorders, in this context [3]. 
In the case of occupational causality, it is critical that cases 
be reported to the appropriate authorities. Recently, open-
access notification forms for reporting suspected cases to the 
appropriate authorities were published [34].

4.1  Outdoor workers' perceptions of skin cancer 
risk and photoprotection attitudes

The urgent requirement for interventions aimed at improving 
outdoor workers' sun protection behavior has been identi-
fied by the scientific community. Whilst developing such 
prevention programs, the attitudes of target populations 
must be considered to ensure practical orientation [35, 36]. 
A study in Germany was undertaken to determine outdoor 
workers' perceptions and attitudes, and the results revealed 
an underestimating of the perceived danger of skin cancer 
in the interviewed outdoor employees, as well as varied atti-
tudes regarding the use of sun-protective measures [37]. The 
feasibility of carrying out technical sun-protective measures 
(e.g., providing shade by using sun sails), according to par-
ticipants, is highly dependent on the magnitude of the work-
ing area [37]. Although wearing a hat seems to be the norm, 
none of the participants mentioned wearing neck protection; 
moreover, wearing long-sleeved shirts and long pants was 
deemed inappropriate [37]. Important criteria for sun-pro-
tective clothing emerged from the interviews, particularly 
in terms of diverse materials [37]. Although sunscreen was 

Table 3  Recommendations to prospectively address the unmet needs of NMSC patients [1]

NMSC, non-melanoma skin cancer; solar UVR, solar ultraviolet radiation

Number Recommendation

1 Policymakers should enhance the legal framework to better safeguard outdoor workers and provide access to frequent screenings and, 
as a result, early treatment

NMSC by solar UVR should be recognized as an occupational disease in the European Union within the next legislative period
2 Doctors, other health professionals, and politicians should collaborate to ensure that NMSC registration in population-based cancer 

registries is harmonized across the European Union
3 Employers should utilize technologies to track levels of solar UVR exposure in the workplace. They must also develop cost-effective 

methods for sun-safe behavior and assure that outdoor workers receive regular skin cancer screenings
4 Occupational NMSC (including actinic keratosis) should be considerably better reported to accident insurances by doctors and other 

health professionals
5 Patient advocacy organizations, doctors, and other healthcare professionals, as well as employers, should work together to increase 

skin cancer prevention and sun-safe work conditions, as well as to answer the unmet needs of retired outdoor workers experiencing 
NMSC
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widely used, most participants appeared to apply it in an 
incorrect manner (e.g., frequency and/or amount of sun-
screen) [37].

It is fair to conclude that outdoor workers’ risk percep-
tions and attitudes toward sun protection measures may have 
an impact on actual solar UVR protection behavior in the 
workplace [37]. It appears that structures are required to 
ease the deployment of technical and organizational sun-pro-
tective measures. In order to improve solar UVR protection 
behavior and avoid common mistakes in UVR protection, 
educational interventions and clear instructions targeted to 
the unique requirements and attitudes of outdoor workers 
are required [37].

4.2  Photoprotection as a standard in outdoor 
workers

In a recent study from Germany, a patient counseling method 
for customized sun protection was developed and pilot tested 
for individuals in outdoor professions diagnosed with squa-
mous cell carcinoma or multiple actinic keratosis due to 
solar UVR [38]. The 'counseling approach for individual 
sun protection' comprised seven general and eight add-on 
modules that can be combined and tailored to the patient's 
specific needs—interactive, educational components (e.g. 
haptic experiments) are critical aspects of the counseling 
approach [38].

In this study, it was also demonstrated that, despite a high 
level of interest in enhanced sun protection behavior across 
specific occupational groups, the special needs of outdoor 
workers are rarely considered in Germany [38]. This corre-
lates with current recommendations to prospectively address 
the unmet needs of NMSC patients (Table 2), especially 
that employers should use technology to track solar UVR 
exposure in the workplace, establish cost-effective strate-
gies for sun-safe behavior, and ensure that outdoor workers 
are getting regular skin cancer screenings, and that patient 
advocacy organizations, doctors, and other healthcare 
professionals, as well as employers, should collaborate to 
improve skin cancer prevention and sun-safe workplace con-
ditions [1]. The explicit benefit of the proposed strategy is 
that its numerous modules can be tailored to meet the diverse 
demands of patients [38]. This concept could moreover be 
further developed in the future.

Moreover, the projects "ForMulA UV 1.0 & 2.0" should 
be mentioned, which aimed to design and pilot a scientifi-
cally based, standardized, target group-specific curriculum 
as a further training program for multipliers in outdoor 
professions. Those projects revealed diverse requirements 
(e.g., depth of content) of the intended audience, i.e., both 
at the level of outdoor workers and at the level of various 
multiplier groups (e.g., occupational safety specialists) 

[39]. A scientifically based, target group-oriented cur-
riculum—reported in accordance with the "Template 
for Intervention, Description and Replication" (TIDieR) 
[40]—could be made available with this aforementioned 
project [39]. It has also been demonstrated that developing 
a cross-target group curriculum suitable for diverse pro-
fessional domains is only practicable to a limited extent; 
modifications made on the job by qualified multipliers are 
crucial to the efficacy of prevention measures [39].

4.3  New methods for assessing the performance 
of sunscreens 

As acknowledged in a recent study from Germany, sun-
screens are an essential part of an overall strategy to 
reduce workplace solar UVR exposure, but compliance 
with routine sunscreen use appears to be low, as products 
are typically designed for leisure sun exposure and do not 
satisfy the requirements of physically active outdoor work-
ers [33]. It should be noted that there are currently no 
standardized test procedures for determining the suitability 
of sunscreens for professional use; thus, the goal of the 
aforementioned pilot study was to develop standardized 
methods for evaluating secondary performance attributes 
(i.e., bio-stability on the skin when being physically active 
(i.e., resistance to sweat), eye irritation (burning), absorp-
tion time, grip and subjective skin feeling, compatibility 
with textiles, dust and dirt absorption, whitening effect) 
to simulate real-life working conditions of outdoor work 
[33].

Following central results could be gained [33]:

Although the degree of discriminability of particular 
test methods varied (i.e., barely any differences in the 
raw data were seen for the test procedures regarding eye 
irritation when sweating (burning), compatibility with 
textiles, as well as dust and dirt absorption), the test 
procedures used are overall viable and appropriate for 
testing the aforementioned performance attributes since 
they accurately simulate real-world working settings.
The products' advertised SPF was confirmed, and 
the SPF bio-stability following physical activity was 
reached in the majority of cases.
While most treatments do not irritate the eyes and are 
quickly absorbed, the subjective skin feel and non-slip 
grip are usually not evaluated.

These new methods allow for sunscreens to be specially 
designed for usage in outdoor work and it is thereby to be 
expected that adoption in professional outdoor employ-
ment is increasingly promoted [33].



1218 Photochemical & Photobiological Sciences (2023) 22:1213–1222

1 3

5  Future perspectives

The need for interventions to improve outdoor workers' 
sun protection behavior has already been acknowledged. 
Outdoor workers' risk perceptions and attitudes toward sun 
protection methods likely influence practical sun protection 
behavior at work, and despite the fact that some occupa-
tional groups have indicated an interest in improving their 
sun protection behavior [38], the special demands of outdoor 
workers are still insufficiently recognized [37]. Dominant 
evidence suggests that structures are required to enable the 
implementation of technical and organizational sun-protec-
tive measures, and that educational interventions and clear 
instructions tailored to the specific needs and attitudes of 
outdoor workers are required to improve solar UVR protec-
tion behavior and alleviate widespread sun-protection mis-
takes [1, 33, 38]. Due to the rapidly increasing prevalence of 
skin cancer, this disease has been put on the political agenda 
in some parts of the globe. Future perspectives span new 
methods for assessing the efficacy of prevention strategies 
(i.e., non-invasive biomarkers), legal challenges as well as 
priorities on dermato-oncology, which will be discussed in 
the following.

5.1  Biomarkers of ultraviolet radiation exposure

The need for non-invasive biomarkers to assess the suc-
cess of preventative strategies aimed at reducing solar 
UVR exposure has been identified as a result of the fast-
increasing prevalence of skin cancer. Recently, stratum cor-
neum biomarkers, extracted from so-called tape strips, were 
investigated as possible indicators for solar UVR in a study 
from the Netherlands [41]. This study found that stratum 

corneum biomarkers provide a potential, non-invasive 
alternative to skin biopsy in detecting solar UVR-induced 
alterations, with urocanic acid (cUCA) as a marker for single 
solar UVR-exposure evaluation and immunological mark-
ers, such as interleukin-1 receptor antagonist/interleukin-1 
alpha (IL-1RA/IL-1α) and placental growth factor (PGF), 
for monitoring chronic solar UVR exposure [41]. cUCA 
is also a sensitive, non-invasive marker of the solar UVR 
dose, allowing in vivo assessment of the blocking effect of 
high SPF sunscreens in the UV-B-region, according to the 
same research team from the Netherlands [42]. It thus seems 
promising, that these biomarkers prospectively also could 
help in assessing the effectiveness of preventive actions in 
the workplace and in the wider public.

5.2  Priorities in dermato‑oncology

The lack of adoption of sun-protective activities and routines 
by outdoor workers is indicated by a wide range of research 
reporting high levels of individual solar UVR exposure at 
work and inadequate adoption of sun-protective activities 
and routines by outdoor employees. Inadequate implemen-
tation of effective preventive treatments in outdoor work-
ers is hampered by the negligence towards the occupational 
risks of developing skin cancer [17, 43, 44]. Against this 
background, priorities of the future in dermato-oncology 
(Table 4) have been laid down in a position paper of the 
European Association of Dermato Oncology (EADO), Euro-
pean Academy of Dermatology and Venereology (EADV) 
and Task Forces, European Dermatology Forum (EDF), 
International Dermoscopy Society (IDS), European Board 
of Dermato-Venereology at the European Union of Medi-
cal Specialists (EBDV–UEMS) and European Organisation 
for Research and Treatment of Cancer (EORTC) Cutaneous 

Table 4  Future priorities in dermato-oncology in terms of primary, secondary, and tertiary prevention [3]

solar UVR, solar ultraviolet radiation

Classification Concrete actions

Primary prevention Health educational measures, such as specialized health-pedagogical training programs
Organization of campaigns and other initiatives in collaboration with authorities and scientific groups
Legislators working together to reform laws about solar UVR exposure

Secondary prevention Conception and execution of health education interventions, such as encouraging self-examinations 
and seeking physician skin examinations, or teaching non-healthcare professionals (e.g., hairdress-
ers) on skin cancer identification

Organization of campaigns and other initiatives in collaboration with authorities and scientific groups
Developing standards and deciding on the best population to test
Developing a framework for healthcare providers to get continuing and updated training

Tertiary prevention Creating unified patient management algorithms
Encourage the formation of interdisciplinary cancer boards for more complicated issues
Working with healthcare providers to improve patient access to novel treatments
Improving patient access to randomized controlled trials
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Lymphoma Task Force [3]. Measures of primary preven-
tion (i.e., efforts to minimize solar UVR exposure in the 
general population and at-risk populations), secondary pre-
vention (i.e., strategies that can lead to the identification of 
precancerous states or malignancies in an early phase), and 
tertiary prevention alongside expansion and improvement 
of skin cancer registries (i.e., monitoring the existing situa-
tion, assessing the effectiveness of preventive initiatives, and 
designing effective interventions) are prospectively required 
to effectively combat occupational skin cancer caused by 
solar UVR [3].

5.3  Legal framework and legislation

Regrettably, even in the few countries where NMSC is rec-
ognized as an occupational disease, impacted workers are 
largely denied the benefits of legal recognition due to wide-
spread underreporting: the responsible physician or derma-
tologist does not notify, as the disease-occupation link is not 
yet routinely established [1]. Since skin cancer was added to 
the list of occupational disorders in 2000, only 36 instances 
have been reported in Denmark [45]. The situation is simi-
lar in Italy, where solar UVR-induced NMSC is also on the 
national occupational illnesses list: on average, only 34 cases 
were recorded annually between 2002 and 2017 [15], with 
similar underreporting in other countries [21]. When various 
kinds of NMSC (SCC, multiple AK) were legally included 
in the national decree of occupational diseases in Germany 
in 2015, the situation changed. Over 7,700 cases of occu-
pational skin cancer were reported in the first year after it 
was implemented. In 2019, there were 9,931 notifications, 
making skin cancer the third most commonly reported occu-
pational condition and the second most commonly legally 
recognized illness. It's worth noting that a monetary incen-
tive has been put in place to encourage physicians to report, 
which has contributed to the high notification rates. Patients 
who have been diagnosed with occupational skin cancer are 
provided with priority medical attention and compensa-
tion. The unusually high solar UVR exposures in outdoor 
workers, as revealed by recent measurement projects in this 
country [46] and elsewhere [18, 22, 47–50], along with the 
dramatically increasing number of skin cancer notifications, 
has enabled a breakthrough in German health and safety 
regulations. Employers must complete a unique solar UVR 
exposure risk assessment, provide personal protective equip-
ment (including sunscreens), and offer solar UVR-exposed 
personnel a consultation in a three-year rhythm by an occu-
pational physician for the first time as of July 12, 2019 [51].

The recent German experience demonstrates that politi-
cians only feel compelled to act when there are notifica-
tions. As a result, the 11th edition of the WHO International 
Classification of Diseases (ICD), which was accepted on 
May 25, 2019, can be seen as a significant step forward in 

addressing underreporting and obtaining more accurate and 
objective disease data on a worldwide scale. For the first 
time, NMSC, including AK, can be classed as occupational 
and BCC as well as SCC are now distinct categories [52]. 
As a result, ICD 11, which has taken effect on January 1, 
2022, will likely show the full epidemiological extent of 
work-related solar UVR-induced skin cancer and could 
give crucial new worldwide public health statistics for can-
cer prevention among outdoor workers [1]. A current study 
has highlighted the present scarcity of information on skin 
cancer in solar UVR-exposed employees in many parts of 
the world. [11]. The WHO and the International Labour 
Organization (ILO) are presently examining the global dis-
ease burden of NMSC—under the United Nations (UN) 
Sustainable Development Goals 2030 framework—due to 
the urgent nature of the rising number of NMSC cases asso-
ciated with occupational solar UVR exposure. Solar UVR 
exposure has been recognized by both UN agencies as one of 
the ten most important occupational risk factors; the health 
outcomes have yet never been included in prior global esti-
mating techniques but are extremely likely to account for a 
significant disease burden [5, 6].

6  Conclusion

Photoprotection will expectedly concern the field of occupa-
tional dermatology further over the coming decades. There 
is a strikingly high demand for taking preventive action 
against the rapidly increasing numbers of skin cancer world-
wide. Regarding preventive measures, the whole range of 
available actions should be utilized, as appropriate, in order 
to meet the prevailing challenges in a goal-oriented man-
ner. This will foreseeably only be possible when preventive 
measures on a collective and individual level are success-
fully combined with support from leading policymakers as 
well as foremost experts so that sustainable changes can be 
stimulated.
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