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The role of community pharmacists in primary
and secondary prevention of skin cancer: an
evaluation of a Flemish skin cancer prevention
campaign
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Abstract

Background Skin cancer is a leading form of cancer in Belgium. Prevention of skin cancer by community
pharmacists can play a role in increasing awareness and promoting sun protection. However, which persons could
be reached by community pharmacists for skin cancer awareness in Belgium and whether this increased awareness is
associated with increased sun protection and early detection remains unclear.

Methods Demographics of approached persons in Flemish community pharmacies during the months of May-
June 2022 and the content of the skin cancer counseling were retrieved from the pharmacy database. Sunscreen
purchases and dermatologist visits were evaluated up to 180 days after the skin cancer counseling.

Results Community pharmacists provided skin cancer counseling to a broad population of visitors (=822, 69%
females, median age of 59 years Q1-Q3: 44-71 years). During the campaign, 822 visitors received a leaflet with skin
cancer prevalence and sunscreen importance. On top of that, 335 visitors (41%) received additional counseling:

skin type sensitivity was checked for 198 visitors (24%), typical characteristics of melanoma were discussed with 100
visitors (129%) and 37 visitors (5%) were referred to a physician for further information or concerns regarding a skin
spot. Overall, one out of three visitors purchased sunscreen on the day of the counseling (33%, increasing up to
38% after 180 days). Among people under 20 years, this was even higher (51%). Additional counseling increased the
likelihood of a dermatologist visit within 180 days (OR=1.80; 95%Cl: 1.12-2.88).

Conclusions By providing skin cancer counseling in Belgian community pharmacies, a broad range of citizens was
reached and triggered to purchase sunscreen, often on the same day as the counseling. Notably, young people were
likely to purchase sunscreen. Citizens receiving additional counseling were more likely to visit a dermatologist within
180 days.
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Background

Skin cancer is globally on the rise, causing a growing pub-
lic health problem [1, 2]. In 2018, skin cancer (including
both melanoma and non-melanoma) was the most com-
mon cancer in Belgium, with 44.000 new diagnoses [3].
Incidences are expected to further increase in the next
decades [4]. Predictions say that one-fifth of the Belgian
population will suffer from skin cancer before the age
of 75 years [3]. Besides the public health burden, there
is also a large economic burden. For the year 2014, the
economic cost was estimated to be 106 million euros in
Belgium [5, 6].

In contrast, skin cancer is one of the most preventable
types of cancer with well-established risk factors [7-9].
A major contributor is ultraviolet (UV) irradiation. UV
irradiation is linked to skin cancer, epidemiologically
as well as mechanistically [2, 10-13]. Estimates showed
that 86% of melanoma cases were caused by excess UV
exposure [14, 15]. For non-melanoma skin cancer, the
estimates also predicted a causation of over 80% [16].
Furthermore, skin cancer has a visible onset. In the early
stage, the curability is over 92% and often only a simple
surgical excision is required [17, 18]. Therefore preven-
tion and early detection are considered main strategies to
reduce the burden of skin cancer, improving the number
of quality-adjusted life years and reducing avoidable costs
of skin cancer [5, 19].

Skin cancer prevention campaigns can be divided into
two main categories: primary, and secondary prevention.
Primary prevention comprises education and inform-
ing on sun protection strategies to minimize harmful
UV exposure. These campaigns have been shown to be
able to increase sun protection behaviors [20-24]. For
example, television advertising to promote the use of
sunscreen and wearing hats in Australia, has enhanced
protective behavior reducing sunburn by 50% [25, 26].
Also school programs have been shown to initiate small
to modest behavioral changes, which potentially reduce
skin cancer incidence and mortality [6, 23, 27]. Secondary
prevention comprises screening and early detection of
skin cancer. Currently, evidence of benefits for systematic
screening for asymptomatic adults is insufficient [28, 29].
A meta-analysis of 15 studies indicates benefits of skin
cancer screening programs in the adult population, but
stresses the urgent need for higher-level evidence [30].
The majority of melanomas are detected through skin
self-examination, showing their potential as a screening
method [31]. Interventions can enhance skin self-exami-
nation activity and likely aid early detection [32].

Despite the successes of primary and secondary pre-
vention, there are still several challenges to reach its full
potential. Subpopulations show discrepancies in knowl-
edge and risk behavior, with higher rates of skin can-
cer in rural and remote areas compared to the general

Page 2 of 7

population [33-36]. This highlights the importance of
understanding the local communities, to get a broad
reach [37]. Additionally, while the risks related to sun
exposure are mostly known by the public, individual
increased susceptible risk factors, e.g. skin type, are often
unknown [33].

Among the adult population, television and print
media are the main sources of information on skin health
[33, 38, 39]. Furthermore, there is an increasing role of
the internet, especially among the young adults [40-42].
To a lesser extent, people receive their information from
healthcare professionals [38, 43]. Although it is shown
that people who received information from healthcare
providers have an increased knowledge of sun protection
and a higher sun protective behavior, compared to people
who did not receive information from a healthcare pro-
vider [33, 38, 43, 44]. Therefore, there is a raising interest
in involving community pharmacists in the prevention of
skin cancer [45—47]. Belgium has a dense and accessible
pharmacy network [48—50]. However, it is unclear which
persons could be reached by Belgian community phar-
macists for skin cancer awareness. Moreover, how much
this increased awareness is associated with increased sun
protection and early detection remains unclear.

In 2022, the Flemish Pharmacist’s Network launched a
region-wide sensitization campaign, on the prevention of
skin cancer [51]. During the month of May and extended
to June, Flemish pharmacists were asked to inform their
visitors on how to prevent skin cancer. This comprised
primary prevention by informing on sun protection strat-
egies to minimize harmful UV exposure and secondary
prevention including counseling on early signs of skin
cancer.

In this study, we aim to describe the population reached
and the potential impact on sun protection purchases
and dermatological visits among persons who received
skin cancer counseling by their community pharmacist.

Methods

Prevention campaign

Flemish pharmacists were invited to participate in the
“Month of Prevention” campaign, dedicated to skin can-
cer. The prevention campaign took place in May 2022
and collection of registrations was extended to June 2022.
In advance of the campaign, all the participating pharma-
cists were invited to a webinar for specific training. Fur-
thermore, they were provided with posters and flyers to
hand over to people visiting the community pharmacy.
Pharmacists were asked to provide four different coun-
seling actions to their visitors. First, they should inform
each visitor on the main causes of skin cancer, early
signs of skin cancer, and preventive actions that could be
taken, together with the provision of a flyer summarizing
this information. Second, the pharmacists could provide



Proesmans et al. BMC Public Health (2023) 23:2490

additional counseling on the prevention of skin cancer.
There are three additional counseling actions they could
perform. (1) The pharmacist could identify the type of
skin of the visitor and advice on specific sunscreen prod-
ucts. (2) Specific skin spots could be assessed and addi-
tional information on the ABCDE rule, which summarize
the main characteristics of melanoma, could be provided.
(3) The visitor could be referred to a dermatologist,
because of any concern on a suspicious-looking mole.
The pharmacists were asked to register the actions that
were taken, by a unique National Code Number (CNK)
code.

All visitors could be approached, but special attention
was asked for people who were at an elevated risk of skin
cancer, e.g. light-skinned people, people who get easily
sunburned, regular users of a sunbed, people with more
than 50 pigment spots, people who have family members
with skin cancer, people older than 50, people who had
an organ transplant, people who used photosensitizing
medicines, and outdoor workers.

Data included

The data is provided by Farmaflux, a non-profit organi-
zation, collecting and processing real-time dispensing
data from all community pharmacies in Belgium. Our
analyses included visitors who were part of the preven-
tion campaign. These visitors were followed up based
on their purchased pharmaceutical and para-pharma-
ceutical products (restricted to dermatological prod-
ucts), registered by a unique CNK, over the period of 3
months before the visit up to 6 months after (February
1st 2022-January 1st 2023). Demographic information
including age and sex of all visitors, was collected as
well as purchased sunscreen products and drugs pre-
scribed by dermatologists. In case a person received the

Table 1 Population characteristics: demographics, age, and sex,
of visitors who were counseled during the prevention campaign

Characteristic Received Received P-value?
only additional
preventive information
information
(n=487) (n=335)

Age (years) n (%) n (%) 0.220

<20 32(7) 19 (6)

20-39 72 (15) 45 (13)

40-64 189 (39) 144 (43)

65-79 148 (30) 87 (26)

>80 46 (9) 40(12)

Sex n (%) n (%) 0.157

Female 327 (67) 237 (71)

Male 160 (33) 98 (29)

?P-value of the Chi-squared test between the distributions of the group that
received preventive information and the group that received additional
information
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counseling multiple times, only the first counseling was
included. Because only fully de-identified anonymized
aggregated claims data were used in the analyses, ethics
approval was deemed unnecessary based on the national
legalisation (the Belgian Personal Data Protection Act
(30th July 2018-2018/40581)) and the European legalisa-
tion (GDPR (e.g. 2016/679 — art. 5 and art. 89)).

Evaluation of the prevention campaign

The four different counseling actions are evaluated based
on their potential impact on the primary and second-
ary prevention of skin cancer. This is done by investigat-
ing the purchase of sunscreen and the return of visitors
with a dermatological prescription after 90 and 180 days
of follow-up, as outcomes. Among dermatological pre-
scriptions, the dispensing of skin cancer-related products
defined as treatments for actinic keratosis or skin cancer
(e.g. basal cell carcinoma) was evaluated.

Statistical analyses

Descriptive analyses were performed to characterize peo-
ple reached during the prevention campaign. Continuous
variables were described by the median and the first and
third quantile (Q1-Q3). Categorical variables were shown
as counts (n) with percentages (%). Differences between
groups were examined with a t-test for continuous vari-
ables and Chi-squared (x°) test for categorical variables.
Logistic regression was used to estimate the odds of sun-
screen purchase and dermatologist visits. All analyses
were performed in R software ( R®; version 4.2.3; Vienna,
Austria) [52], using the packages dplyr and ggplot2 [53,
54], and with statistical packages of social science soft-
ware (IBM SPSS .iii:®; Version 29.0.0.0; Armonk, New
York, USA) [55].

Results

Reach of the prevention campaign

In total, 822 people received counseling regarding skin
cancer prevention at the community pharmacy during
the period of May-June 2022. The population approached
by community pharmacists for this counseling comprised
dominantly female subjects (69%). The median age was
59 years (Q1-Q3: 44-71 years). All 822 visitors received
information regarding skin cancer including a flyer to
increase awareness. Additional information was pro-
vided to 335 (41%) people, comprising 198 (24%) people
who received specific skin information, 100 (12%) people
who received information on the ABCDE rule, and 37
(5%) people who were referred to the dermatologist. The
demographics are given in Table 1.

Primary prevention: sun protection
On the counseling day, 271 (33%) visitors bought sun-
screen. In the following 90 days, 33 (4%) additional



Proesmans et al. BMC Public Health (2023) 23:2490

people purchased sunscreen. After 180 days, 309 (38%)
visitors eventually bought a sunscreen product. The age
distribution among people who bought sunscreen and
people who did not are shown in Fig. 1. A significant dif-
ference was observed in the distribution of age categories
(x* = 15.23, P-value=0.004) with the youngest age group
of individuals below 20 years, buying proportionally
most sunscreen (51%, 95%CI: 37—-65%). While the oldest
age group of individuals 80 years and older, purchased
the least (26%, 95%CI: 17-36%). Female visitors bought
borderline significant more sunscreen than male visitors
(40% vs. 33%, 95%CIL: 0—14%, x’= 3.46, P-value=0.063).

Secondary prevention: early skin cancer detection

In total, 92 (11%) people returned with a dermatological
prescription within 180 days after the counseling (with
72 (9%) people already returning within 90 days). The
chance of returning with a dermatological prescription
was estimated by logistic regression modelling. Adjusted
for age, sex and history of dermatological visit(s), people
who received additional counseling were 2.07 (95%CI:
1.22-3.50) times more likely to return with a dermatolog-
ical prescription after 90 days (Table 2). After 180 days,
this was 1.80 (95%CI: 1.12—2.88). The separate counseling
actions were analyzed in model 2. Skin spot assessment
showed to enhance significantly the chance of return-
ing with a dermatological prescription. This remained
stable over 90 and 180 days. A referral to a dermatolo-
gist had the highest odds for a visit within 90 days, with
an adjusted odds ratio of 3.47 (95%CI: 1.22-9.85). At 180
days, the effect was 2.25 (95%CI: 0.81-6.22) and was no
longer statistically significant.

Specific products to prevent and treat skin cancer

During the study period, we identified two topical prod-
ucts among dermatological supplies to treat or pre-
vent further skin cancer development (e.g. fluorouracil
(Efudix'“"ed® ) and imiquimod (Aldara'“cledRy) - [n
total, these products were newly dispensed to 9 visitors
(they did not receive these products during the 90 days
before the counseling). Among these 9 people, 5 people
had received additional counseling at the community
pharmacy.

Discussion

This study investigates the potential impact of commu-
nity pharmacists in increasing skin cancer prevention by
evaluating a sensitization campaign in Flanders. During
the study period, 822 visitors were reached for skin can-
cer counseling at the community pharmacy. Visitors were
predominantly female, which is in concordance with
studies describing the visitors of community pharmacies
[47, 56]. The median age was 59 (Q1-Q3: 44-71) years.
The skewness towards older people could be explained by
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B Did not buy sunscreen
Bought sunscreen

Percentage (%)

M‘ I
DY 20.39 10.6

Age categories (years)

Fig. 1 Overview of people purchasing sunscreen. The figure shows
the comparison between the distribution of age groups of people who
bought sunscreen and people who did not over a period of 180 days after
counseling

Table 2 Association between counseling and returning with a
dermatological prescription

90 days after 180 days after
counseling counseling
aOoR? P-value aOoR? P-
(95%Cl) (95%Cl) value

Model 1

Counseling Ref. Ref.

Additional counseling  2.07 0.007 1.80 0.015
(1.22-3.50) (1.12-2.88)

Model 2

Counseling Ref. Ref.

Skin type assessed 1.55 0.175 142 0.224
(0.56-2.86) (0.81-2.51)

Skin spot assessed 292 0.004 253 0.005
(1.42-6.01) (1.32-4.86)

Referral 347 0.020 225 0.118
(1.22-9.85) (0.81-6.22)

#Covariates age (as a continuous variable), sex, and visited a dermatologist
before counseling are included in the models

the extra attention that was asked for people older than
50 years during this campaign, because of their higher
risk of skin cancer [57]. However, it remains important to
address younger people as well because their awareness
is lower and their risk behavior is higher [58]. Therefore,
additional efforts might be necessary to reach younger
ages for primary prevention. This could be done by addi-
tional prevention campaigns in for example schools or on
social media [44, 59-61].

We evaluated the prevention campaign on its potential
impact on short-term primary prevention and secondary
preventive actions, taking into account the different addi-
tional counselling items. The first primary prevention
action was estimated based on the purchase of sunscreen.
Among our participants, 33% purchased a sunscreen
product on the day of the counseling which only slightly
increased to 38% during the 180 days follow-up period.
This may indicate the importance of immediate coupling
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of information with action. Notably, people who bought
sunscreen were generally younger. This indicates that
counseling might have a bigger impact on young people
and shows opportunities for the prevention of skin can-
cer in young people by providing accessible information.
Studies show a higher general usage of sunscreen among
females compared to males [62]. While in our study
women were more likely to buy sunscreen, the difference
was of borderline significance.

Concerning secondary prevention, 11% of the coun-
seled people had a dermatological prescription within the
first 180 days. The data suggest that people who received
additional counseling on skin cancer were more likely
to return with a dermatological prescription. This might
indicate a higher awareness among people who received
additional counseling from a healthcare professional.
This is in concordance with other studies [38, 39]. Over
90 and 180 days, the effects of the additional counseling
actions seemed to be stable, apart from the referral to the
dermatologist, which had a slightly lower estimate at 180
days.

A separate analysis was done, to investigate the num-
ber of purchased products linked to skin cancer. From
the moment of sensitization, 9 people bought a product
linked to skin cancer of whom 5 people received addi-
tional information. This might show the added value of
counseling in the early detection of skin cancer. However,
larger studies are required.

We acknowledge several important study limitations.
First, there was no control group of people who did not
participate in the prevention campaign. This makes a
direct comparison with people who did not receive skin
cancer counseling impossible. Second, our analyses of
primary prevention only include the purchase of sun-
screen products at community pharmacies. We did not
have information on actual use, behavior or exposure
time (e.g. outdoor workers could be additionally encour-
aged to use sun protection when exposed to UV irradia-
tion). Third, the analyses of the secondary prevention was
limited to dermatologist visits by people returning with
a dermatological prescription during the study period,
while we missed all visits without (collected) prescription
during that period (e.g. people who had a surgery exci-
sion in the early stage of melanoma). Finally, our analy-
ses were limited to 180 days of follow-up. Future studies
are necessary to get an overview of the broad behavioral
changes and how pertinent these changes are.

Our study indicates that involving community phar-
macists could play a beneficial effect both in primary as
in secondary prevention of skin cancer. However, it is
necessary to have broad, long term, randomized control
studies to get a better view of the total impact of prevent-
ing skin cancer at community pharmacies.
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Conclusions

We evaluated the role of community pharmacists in pri-
mary and secondary prevention of skin cancer. A diverse
population, primarily comprising of females and older
individuals, was reached and motivated to buy sun-
screen products. The purchase of sunscreen was mainly
observed immediately after the consultation, indicat-
ing the benefits of giving possibilities to immediately act
upon the sensitization. People who received additional
counseling from pharmacists, were more likely to visit a
dermatologist. This suggests that pharmacists could play
an effective role in the prevention of skin cancer. How-
ever, larger randomized controlled studies need to con-
firm these findings.

List of abbreviations

aOR  Adjusted odds ratio
@ Confidence interval
Q1 First quantile

Q3 Third quantile

uv Ultra violet
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