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weeks. Participants met the researcher at the start and end of the three-week period and completed
a series of questionnaires and provided a blood sample for vitamin D analysis.

Results

The results explored changes in vitamin D levels; differences sun safe or vitamin D behaviours, if
people moved from contemplating making changes to more active behaviours, and personal exposure
to UV radiation. The key findings were:

e Many workers had insufficient circulating vitamin D in their blood during winter. The study
showed that in the winter study periods (Wave 1 and Wave 3) vitamin D levels in the
intervention group were significantly higher post intervention. Suggesting daily information
and availability of a dietary supplement is likely to increase vitamin D levels during periods
when UV is too low to be synthesised naturally.

e During the summer study period (Wave 2) the study failed to show a decrease in vitamin D
levels in the intervention group as hypothesised; in fact, levels were higher in the intervention
group. Measurements of exposure confirmed that UV exposure was higher in the intervention
group than the control group. Most workers expressed the view that ‘I like to have a sun tan’
and this may be the main reason for the lack of behaviour change from the intervention. These
results suggest that a more sustained risk-based management approach is needed to change
sun safe behaviours on construction sites.

e Knowledge of sun safety measures and steps to increase vitamin D improved in both the
control and intervention groups across the study periods. However, the desirability of having
a sun tan remained high, thus suggesting more effort is needed to improve knowledge of the
risks and attitudes to sun tanning, which is really a sign of skin damage.

e Beliefs around perceptions of control to increase vitamin D was higher in the intervention
group during the low UV (winter) periods — i.e. they intended to take steps to improve their
vitamin D intake during the winter. Participants also felt less social pressure to increase
vitamin D, suggesting the information delivered equipped them to change beliefs. Similarly, in
the high UV (summer) period, the intentions to take sun safe measures was higher in the
intervention group.

e The intervention also showed positive effect on desirable behaviours. In the first low UV
period (winter) the intervention group reported more contemplation regarding consumption
of vitamin D rich products and by follow up at the second winter period this moved from
contemplation to preparation. In the high UV period (summer) the intervention group
reported higher action to wearing sunglasses for UV protection, but not sun-safe measures.

Discussion

This study highlighted the pivotal role that the construction industry should play in leading sun safety
on site and promoting better health and wellbeing in the workforce. The research demonstrated the

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/
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potential of delivering health information via text messaging and how this service could serve to
promote sun-safety behaviours during the summer months and help to reduce the decline in vitamin
D levels during the winter period. Findings suggested vitamin D levels were, on average, higher post-
study in the intervention group and that knowledge of vitamin D increased over the study period. The
results also suggested that behavioural intentions were higher in those exposed to the intervention
(in winter). Objective measure of UV exposure indicated that many participants spent a large part of
their work shifts outdoors and that perhaps working patterns do not allow for any adjustment to sun
exposure, e.g. working in the shade. Sun safety still remains a low priority on construction sites and
awareness of current sun-safe measures is low.

In our opinion, there are several implications for practice from the research findings, which include:

e Providing a workforce with health promotion information on vitamin D dietary supplements
over winter is likely to boost general health and vitamin D levels when UV exposure is low.

e Astricterrisk-based approach should be taken to sun protection, increasing awareness of risks
and facilitating measures to protect against the sun — e.g. sunscreen available on site and its
use prescribed in the same way as for other forms of personal protective equipment.
Employers, who already have legal obligations relating to occupational UV exposure under the
Management of Health and Safety at Work Regulations, should proactively manage exposure
to solar UV to reduce health risks and they should provide health surveillance to detect skin
cancer in outdoor workers.

e Information communication using text messaging and supportive smartphone apps may be
easily provided to help a workforce stay safe in the sun.

This research provides a model for an effective way of communicating sun-safety and other relevant
health promotion messages, although on their own these messages are insufficient to reduce UV
exposure. In our opinion, further employer-led risk management is needed to adequately control the
cancer risk from UV exposure for outdoor construction workers.
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single training intervention. The use of a variable set of messages to promote safe behaviour, delivered
by smartphone, is an attractive alternative approach.

The research evidence shows that health and safety training on its own is unlikely to change worker
behaviour. In a systematic review of the available literature, Robson et al. (2011) concluded that there
was ‘either no, uncertain, or low effectiveness of training in preventing illness and injury when
delivered as a lone intervention’. They suggested that more than just simple information and training
is required for success. Additionally, there are many specific barriers to the uptake of sun-safe
behaviours, including the perception of a tan as being healthy, the practical difficulties in covering up
or wearing sun protective cream, in addition to the attitudes of fellow workers, employers and
regulators (Day et al., 2014). It is likely that changing behaviour will require sustained communication,
ideally addressing these and other barriers to safe and healthy behaviour.

Health-related behaviours occur within complex systems of different interacting influences, including
demographic, psychological and social factors. Attempts to influence positive health behaviour change
must therefore take into consideration the various factors impacting performance of the behaviour of
interest. A number of models have been developed within the field of health psychology, which take
account of these (Glanz and Bishop, 2010). One such model, which has been applied successfully to
the prediction of health-related behaviour in relation to diet and sun safety, is the Theory of Planned
Behaviour (TPB) (Ajzen, 2006). The TPB states that behavioural intention, the primary determinant of
behaviour, is predicted by a combination of factors. These include the individual’s own attitudes
towards the behaviour (Attitudes) and the social norms governing performance of the behaviour
(Subjective Norms). The perceived ability of the individual to engage in the desired behaviour is also
taken into consideration (Perceived Behavioural Control) because there may be internal, e.g. skills,
information, or external, e.g. resources, opportunities, dependence on others, that constrain or
facilitate behaviour. In general, the more favourable the individual’s Attitudes and Subjective Norms,
and the greater their Perceived Behavioural Controls, the stronger their Intentions towards
performing the target behaviour should be.

Mobile phone SMS messages have been shown to be effective in health promotion intervention
studies (Montes et al., 2012; Wong et al., 2013; Armanasco, Miller and Fjeldsoe, 2017). A systematic
review has found interventions using SMS or multi-media messages generally produced statistically
significant positive behavioural change (Buhi, Trudnak and Martinasek, 2012). For example, a small
study designed to increase physical activity using messages delivered via the Internet and mobile
phone technology showed increases in moderate activity and increased loss of body fat in the test
group (Hurling et al., 2007). To date, there are only a small number of research studies that have
investigated SMS messaging in relation to skin cancer risks. Hingle et al. (2014) studied the effect of
text messages on sun protection and skin self-examination among children in the USA, showing
statistically significant increases in reported sunscreen use, wearing a hat and sunglasses and finding
shade around midday. Youl et al. (2015) studied adults in Australia and also found that messages were
effective in inducing protective behaviour and in encouraging self-examination for skin cancer. These
studies suggest the use of SMS messaging may be an appropriate way to tailor sun-safety and vitamin
D messages for construction workers in Britain.
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The aim of the current project was to investigate whether the combination of short messages
delivered to the smartphones of construction workers, along with appropriate organisational support,
can influence the workers’ behaviour to reduce exposure to UV radiation among those at risk of
excessive exposure, or increase exposure / promote appropriate dietary changes among those who
are likely to receive insufficient sun exposure to synthesise vitamin D. We aimed to influence
behavioural choices of workers to help them make better sun safety choices, which in psychological

theory is often referred to as a “nudge”?.

Specific objectives were:

e Devise a way of delivering short messages to the smartphones of construction workers,
which will change behaviour to minimise the risk of skin cancer and maximise the health
benefits of vitamin D generated from solar UV radiation and diet.

e Develop a sun-safe and healthy mobile phone app that could be used more widely in the
construction sector.

e Conduct a randomised controlled trial to demonstrate that the devised intervention delivers
safe and healthy outcomes, based on measured serum vitamin D levels (as 25-hydroxy-
vitamin D, or 25(0OH)D3 throughout a 12-month period.

e Use personal UV monitors to support the conclusion that personal behaviour has altered as
a result of the intervention.

e Develop a model strategy to change personal behaviour using smartphone technology,
which could be widely applied to promote sun-safe and healthy behaviour, and positive
behaviour in relation to other health and safety risks, e.g. wearing personal protective
equipment.

2 Nudge theory suggests human behaviour can be influenced by small “nudging” suggestions
and positive reinforcements. For a fuller description of the theory see Thaler & Sunstein
(2012) Nudge. Improving decisions about health, wealth and happiness. Penguin Books.

3 The body converts vitamin D to 25(0H)D, which is also known as calcifediol. Measuring 25(0OH)D in
blood can be used to monitor whether vitamin D levels are sufficient for good health.
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(UVI) forecast for the user’s locality. The information was presented in a set of related screens (tabs)
which included:

e Home — Introduction pop-up screen to provide brief information about the study and mobile
App, with messages and facts on skin cancer and vitamin D.

e UV Forecast — The forecast for that day from the Met Office on UV levels in the user’s locality
with the ability to search over 5,000 Met Office Data-point locations across the UK.

e Eat Healthy — Information about a healthy balanced diet.

e  Protect Me — Information on how to protect yourself from harmful UV rays.

e Skin Info — Information about skin types and risks of skin cancer.

e Check Your Skin — Guidance on checking for signs of skin cancer.

e Vitamin D — Information about balancing the risks of UV rays and vitamin D deficiency.

e UV Index — UV Index on the scale of low, medium, high risks of UV exposure.

e About Us — Further information about the study and researcher contact details.

e  FAQs - Frequently asked questions about the study on UV sun-safe behaviour and vitamin D.

Selected screen shots from the app are shown in Figure 4. The app design was themed to be consistent
with the IOSH No Time To Lose (NTTL) occupational cancer campaign.

'. WORKING TOGETHER T0 " WORKING TOGETHER T0 " WORKING TOGETHER 10
s~ BEAT OCCUPATIONAL CANCER . X

5=~ BEAT OCCUPATIONAL CANCER - BEAT OCCUPATIONAL CANCER

What is Vitamin D? Sun Forecast Today
Vitamin D is formed in our skin when it is exposed

to UV in sunlight. It can also be obtained from London City Airport (25 Jul 2018)
some foods or from supplements (tablets). We

need vitamin D for good health and to keep our UV
SKIN CANCER:F4ST FICTS L . 1

'WORKING TOGETHER TO BEAT OCCUPATIONAL CANCER 09:00 AM  12:00 PM 03:00 PM 06:00 PM

UVB Tap on UV Index icon for more information.
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Home leé‘c/asl Eat Healthy Protect Me CIEA e et e UV EatHealthy ProtectMe  More
Forecast

Figure 4 Selected screen-shots from the smart phone App
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The app was developed using the ‘Alpha Anywhere’ system (www.alphasoftware.com/), which is a
Rapid Mobile Application Development (RMAD) software platform for developing highly functional,
customised, cross-platform online and offline Apps. The platform provides an integrated graphical
development and programming environment for building HTML5 Hybrid Mobile Apps. It includes
connectors for numerous common back-end data systems (SQL/NoSQL databases, and APIs) and
combines various client/server and cloud development features. The output generated is primarily
built using HTML5, CSS and JavaScript code. These are wrapped together into a container using the
‘Adobe PhoneGap Build’ service, giving access to native platform features for Apple iOS, Android and
Windows devices. Adobe PhoneGap Build is the most popular and functional container for creating
Hybrid mobile Apps. A web-based Microsoft SQL Server database was designed to store the UV
forecast data, which was presented in the ‘UV Forecast’ tab of the mobile App.

The app was made available only to the research participants through a direct email/SMS invitation,
and by providing direct downloadable URLs for Android and iOS users. It was not widely published on
public App stores or websites. This avoided it being perceived or distributed as an ‘official’ IOSH app
during the course of the research, thus respecting IOSH's branding and other potential quality
assurance concerns. This was discussed and agreed at start of the project.

For Android users, it was simple to download the app using the downloadable link provided by
researchers and allowed the ‘Download app from Unknown Sources’ option in Android Device
settings. For iOS users, the app was distributed using Apple’s developer test feature, which allows up
to 2,000 external users to download and use the App, without using the Apple Store, by registering
the iOS device with the App Developer system. To register the device, participants used a free third-
party app to e-mail a unique device identifier (UDID) to the developers, who generated an Apple
distribution certificate, allowing the iOS user to download the app directly from IOM. This by-passed
the Apple Store. A web-hosted version of the mobile application was also available to participants, if
for any reason, they were unable to download and install the mobile version.

The data for UV forecasts were imported from the Met Office DataPoint service, which provides access
to freely available Met Office data feeds in a format suitable for application development. An API key
was generated, and an online application developed to regularly import the data feeds from the Met
Office. This application was hosted on an Institute of Occupational Medicine (IOM) server and ran each
hour to download data to the Microsoft SQL Server back-end database.® The mobile app connected to
this via the Web, so that each time the mobile application was opened or the ‘UV Forecast’ tab was
accessed, a fresh call back to the IOM server was made to retrieve the latest UV forecast data. This
feature ensured that the most up-to-date data was available to users at all times.

As the app was used to provide information and supporting material to the participants of the study
no personal or confidential information, cookies or stats data were collected or stored by the App.
The only potentially sensitive information sought was in establishing the users’ current geo-location,
which was then used to select and present the nearest physical UV exposure forecast. However, this
geo-location information was only accessed and used momentarily at run-time and was not stored in

® Microsoft SQL Server is a relational database management system developed by Microsoft. It is one
of the most popular databases with the primary function of storing and retrieving data as requested
by other applications.
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Britain, and between workers who worked predominantly indoors or outdoors. The regression
analyses also tested for possible interactions between the explanatory variables.

Analyses of the TPB data aimed to determine whether any changes had occurred in intentions to
perform the target behaviour — increase vitamin D levels in Waves 1 and 3 and take sun-protective
measures in Wave 2 — and the other key predictors of behaviour (Attitudes, Subjective Norms (SNs)
and Perceived Behavioural Control (PBC)) as a result of our intervention.

Data corresponding to each wave were analysed using the same statistical methods, and are reported
separately below. Specifically, these were paired sample t-tests and multiple regression techniques.

20
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Table 2. Description of study participants, percentage (n)

Variable Wave 1 Wave 2 Wave 3
(8 sites) (9 sites) (9 sites)

Age (years)

18-30 21.4% (12) 31.2% (19) 34.4% (21)

o 57.1% (32) 47.5% (29) 47.5% (29)

51-65 21.4% (12) 21.3% (13) 18.0% (11)
Gender

Male 96.4% (54) 96.7% (59) 88.5% (54)

S 3.6% (2) 3.3% (2) 11.5% (7)
Ethnicity

White UK/Irish 82.1% (46) 73.8% (45) 75.4% (46)

Asian/Asian British 1.8% (1) 4.9% (3) 6.6% (4)

Black/African/Caribbean/Black 5.4% (3) 3.3% (2) 4.9% (3)

British

Other 10.7% (6) 18.0% (11) 13.1% (8)
Skin type

Very pale - 1.6% (1) 1.6% (1)

Fair/pale 35.7% (20) 29.5% (18) 34.4% (21)

Fair/beige 42.9% (24) 34.4% (21) 34.4% (21)

Olive/light brown 16.1% (9) 31.1% (19) 26.2% (16)

Dark brown - - 1.6% (1)

Black 5.4% (3) 3.3% (2) 1.6% (1)
Occupation

On-site operative 59.1% (33) 53.9% (33) 39.3% (24)

On-site professional 37.7% (21) 40.9% (25) 46% (28)

0, 0,

Other 3.6% (2) 4.9% (3) 14.8% (9)

Total 56 61 61
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questions. A positive value represents an increase in knowledge during the wave

Note: the error bars represent the 95% confidence interval for change in the proportion responding
correctly
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correctly
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Figure 11 Boxplot of levels of vitamin D at start of each wave by control/intervention status.
The box extends from the 25t to 75t percentile, with the horizontal line within the box indicating the
median level. The lines outside the box extend from the 10t to the 90t percentile, with values outside
these values displayed as individual points.
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Figure 12 Boxplot of change in vitamin D levels by wave and control/intervention status

The box extends from the 25t to 75t percentile, with the horizontal line within the box indicating the
median level. The lines outside the box extend from the 10t to the 90 percentile, with values outside
these values displayed as individual points.
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Table 4 shows the distribution of participants in each wave of the study subdivided by 25(OH)D level
at the start and end of each period. Results are shown for all participants in each wave and separately
for the Control and Intervention groups.

At baseline during the winter (Waves 1 and 3) 40% and 48% had 25(0OH)D levels above 50 nmol/I. A
small proportion of the participants were either deficient (<30 nmol/l) or severely deficient (<15
nmol/l): between three and six participants and two or three, respectively. Three participants were
deficient in the summer period.

Comparison of the frequency of low levels of vitamin D with skin type of the participants showed that
two of the three individuals (67%) with black skin type had vitamin D levels < 30 nmol/l, followed by
six of the 26 individuals (23%) with olive/light brown skin type. Among individuals with fair/pale skin
17% (six out of 35) had vitamin D levels £ 30 nmol/l and among individuals with fair/beige skin 11%
(four out of 36) had low vitamin D levels.

After the intervention the proportion of participants with sufficient vitamin D increased: from 48% to
88% in Wave 1 and from 52% to 70% in Wave 3.
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Table 4 Distribution of participants at each wave by vitamin D group
WAVE 1
All Control group Intervention group
Vit D group Pre Post Pre Post Pre Post
<15 1 2% 0 0% 0 0% 0 0% 1 3% 0 0%
>15 to <30 6 13% 3 8% 1 7% 3 19% 5 16% 0 0%
>30 to <50 20 44% 11 28% 10 71% 8 50% 10 32% 3 13%
>50 18 40% 26 65% 3 21% 5 31% 15 48% 21 88%
Total 45 40 14 16 31 24
WAVE 2
All Control group Intervention group
Vit D group Pre Post Pre Post Pre Post
<15 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
>15 to <30 3 5% 0 0% 2 6% 0 0% 1 4% 0 0%
>30 to <50 3 5% 10 18% 1 3% 7 21% 2 8% 3 13%
>50 52 90% 46 82% 31 91% 26 79% 21 88% 20 87%
Total 58 56 34 33 24 23
WAVE 3
All Control group Intervention group
Vit D group Pre Post Pre Post Pre Post
<15 2 3% 2 3% 2 6% 2 6% 0 0% 0 0%
>15 to <30 3 5% 6 10% 3 9% 6 17% 0 0% 0 0%
>30 to <50 25 43% 19 33% 13 39% 12 34% 12 48% 7 30%
>50 28 48% 31 53% 15 45% 15 43% 13 52% 16 70%
Total 58 58 33 35 25 23
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Table 6 Results from the multi-linear regression analysis

Explanatory Wave 1 Wave 3 Wave 1 + new Wave 3

variables/Models
Co- s.e. p Co- s.e. P Co- s.e. p
eff eff eff

Single variable models

Age (coefficient per 0.68 0.30 0.03 009 016 057 050 0.22 0.03

year)!

Outdoor v Indoor? 13.2 6.70 006 -436 355 022 342 553 0.54

Intervention v Control® 283 5.13 <0.001 6.93 347 0.05 22.44 422 <0.001

Taken vitamin D 17.9 6.50 0.01 -853 858 0.33 13.74 5.93 0.03
supplements during

study?

Control over vitamin D 50 1.79 0.01 1.13 1.07 030 3.80 1.32 0.01
intake post-

intervention®

1Coefficient represents increase in VitD per increase of 1 year of age

2Coefficient represents increase in VitD in outdoor workers compared to indoor workers

3Coefficient represents increase in VitD in the Intervention group compared to the Control group

4Coefficient represents increase in VitD in those who took VitP supplements during the study compared to those who did
not.

5 Question 19 from the TPB questionnaire: ‘How much control do you believe you had over taking measures to increase
your vitamin D intake daily, over the last three weeks’. Co-efficient represents increase in VitD per category increase in
response to this question

The analysis showed that results for Wave 1 and for Wave 1 + ‘new’ Wave 3 participants were similar,
which was as expected, as the majority of this group comprised attendees at Wave 1 (see Table 6).
For both groups, vitamin D levels increased in older individuals and were higher in the intervention
group than the control group. There was also evidence of higher vitamin D levels among those with
higher self-perceived control over their vitamin D intake. For Wave 1 participants only, vitamin D levels
were higher in outdoor workers than indoor workers. In contrast, analyses of Wave 3 participants
showed a statistically significant association with Intervention/Control status, with higher vitamin D
levels in the intervention group. No association was seen with age, outdoor/indoor worker or
perception of control over vitamin D intake in this Wave 3. However, in both waves, but Wave 3 in
particular, very few controls responded to the question about supplements meaning that the results
include less than half of those new attendees at Wave 3 and are biased towards the intervention

group.

Around 75% of the intervention group, at each wave, reported receiving the text messages had
encouraged them to take a vitamin D supplement. However, there was no evidence that these
individuals had an increased change in vitamin D compared to the 25% of the group who answered
this question negatively.
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Figure 13 Boxplot of distribution of daily SED and the proportion of days with total SED > 2

The box extends from the 25t to 75t percentile, with the horizontal line within the box indicating the
median level. The lines outside the box extend from the 10t to the 90t percentile, with values outside
these values displayed as individual points.
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Figure 14 Boxplot of distribution of daily SED and the proportion of days with total SED > 2

Note: the box extends from the 25t to 75t percentile, with the horizontal line within the box indicating
the median level. The lines outside the box extend from the 10t to the 90" percentile, with values
outside these values displayed as individual points.
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for the intervention group (Z = -1.74, p = 0.042). Considered overall, the interventions can be seen to
have had a significant positive effect of desirable behaviours with respect to both vitamin D intake
and Sun Safety.

Further analysis investigated Stage of Change as a predictor of UV exposure (SED) and vitamin D levels.
No significant relationships emerged with respect to UV exposure. Multiple linear regressions were
calculated to predict vitamin D levels from Stage of Change variables. Change values were calculated
by subtracting ratings taken at the end of the Intervention waves from those collected at the start.
Thus, values represent shifts through Stages of Change. For Wave 3, for the Intervention Group, a
significant regression equation was found (F(5,21) = 3.35, p < 0.05), with an R? of 0.51. Shifts in
behaviour regarding consumption of a dietary vitamin D supplement (during the winter) was the single
significant contributor to the model (t =3.51, Standardised Beta =0.71, p < 0.005); positively predicting
vitamin D levels. Stage of Change was not found to be a significant predictor of consumption of vitamin
D supplements for the Control group in Wave 3. Further, no significant relationships were identified
for Wave 1 or 2 with respect to vitamin D.

Smartphone App

To estimate the effectiveness of the app in addition to other feedback, we sent a short survey to all
112 recruited participants. The short six-question survey asked:

a) My mobile phone platform is — (Android / Apple / Other)

b) |downloaded and used the UV app on my phone —(Yes / No / Don't Know)

c) lused the online version http://mob.sun-safe.construction — (Yes / No / Don't Know)

d) How often have you used the app — (Once / Occasionally / Frequently)

e) |found the app useful for getting UV forecast and information about UV exposure — (Yes
/ No / Don't Know)

f) Additional comments

We received 26 responses (approximately 23%). Twelve participants used the Android operating
system, 13 i0S, and one used a Windows mobile device. Sixteen participants successfully downloaded
and installed the mobile app onto their devices and 11 participants used the online version of the app.
Around half (12) used it occasionally and 13 participants used it just once. 65% of the respondents
found the app very useful for getting UV forecast and UV exposure information. However, two users
did not find it useful (one user had Windows phone system which wasn’t supported for this purpose);
and six users answered, ‘don’t know’ (didn’t use enough and needed to explore more). Overall, a
positive response was received in the comments about the usefulness of the information provided
and the UV forecasts provided, as features of the mobile App.

The smartphone app successfully provided the general information about UV exposure, sun-safety,
dietary health advice and the UV Index (UVI) forecast for the user’s locality, with the latter effectively
updated hourly. Using the SMS workflow and messages devised it also successfully delivered the
messages appropriately targeted at research participants. This was backed up with a web-hosted
version of the mobile application available to participants and could be browsed by others interested
in the study.
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In future, the app could be modified and extended to include more advanced features and increased
user interactivity (e.g. allowing users to create user profile, customised info based on skin colour,
sending notifications, publishing native versions on Apple and Android App stores etc.).
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weekends and on holidays. Outdoor workers can have about three to five times these exposures, e.g.
>1,000 SED per year or around 4 SED or more on working days averaged over a year (ICNIRP, 2010).
Ocular exposure outdoors, which is a risk for damage to the eyelids, cornea, lens, or retina, rarely
exceeds the ICNIRP guideline for daily exposure (ICNIRP, 2004); the main issues with ocular exposure
arises from high UV exposure due to reflections from water or snow. A person with a light skin colour
(skin photo-types | and IlI) with no adaption, i.e. without a tan, would show mild sunburn after
exposure to between 2 SED and at 5 SED with adaption. Those with darker skin, even without
adaption, are more able to tolerate higher UV doses before showing signs of erythema, e.g. phototype
Il or IV 5 SED, phototype V 10 SED and phototype VI 15 SED. The International Commission on Non-
ionising Radiation guidelines limit daily exposures for the most sensitive skin photo-types, to 30 J/m?
(ICNIRP, 2004), which is equivalent to 0.3 SED per day.

Epidemiological studies among outdoor workers have demonstrated a clear increased risk for both
squamous cell carcinoma (SCC) and basal cell carcinoma (BCC), which are the main forms of NMSC
(HAC, 2018). There are few studies that have quantified the risk of skin cancer in relation to exposure.
However, a recent SCC case-control study from Germany quantified UV exposure using a job-exposure
matrix (Schmitt et al, 2018). They found a doubling of the risk for SCC for a lifetime occupational
exposure of 6,348 SED. For someone who worked in an outdoor job for 45 years that would
correspond to an annual exposure of around 140 SED or around 1.5 SED on working days when there
was potential exposure to solar radiation, i.e. late spring to early autumn.

There is a small number of studies of occupational UV exposure that have been undertaken, but ours
is the first study of British workers (latitude 51.5-56N). We found that in summer, construction
workers who predominantly worked outdoors were exposed to on average 2.0 SED and those who
worked partly indoors and partly outdoors 0.69 SED. In the outdoor workers around 40% of the daily
exposures exceeded 2 SED while about 12% of the exposures for the indoor workers were above 2
SED. Our measurements were made on the head of the subjects (hard-hat).

Grandabhl et al (2018) describe measurements of UV exposure on Danish (latitude 55-57N) workers
made with wristwatch dosimeters. The median daily exposure for outdoor workers throughout the
summer months was 2.0 SED, for those worked partly outdoors and partly indoors 1.1 SED and for
indoor workers 0.7 SED. The highest average exposures were measured in May: 2.4 SED for the
outdoor workers. An earlier study of Danish workers found similar low-level exposure in indoor
workers (mean 0.5 SED per day). Thieden et al (2005) compared the exposure of Danish (55.7N) and
Irish (53N) gardeners using a wrist dosimeter. They found higher exposures among the Danish
workers: median 1.6 vs 1.0 SED (maximum 3.8 and 2.7 SED, respectively). Peters et al (2016) carried
out a similar investigation among Canadian (latitude 47N) outdoor construction workers using a wrist
dosimeter. They measured exposure of 73 workers (318 measurements) and found the geometric
mean exposure was 1.18 SED, with a geometric standard deviation of 3.84.

UV exposures have also been assessed for workers in more southerly latitudes. Serrano et al (2013
and 2014) describe two small surveys of workers in Valencia (39.5N) using sensitive spore-film filter-
type personal dosimeters (VioSpor). The median exposures were 3.1 and 6.1 SED, with the main
difference being the amount of time workers spent outdoors: three hours and nine hours per day,
respectively. The maximum measured exposure was 24.5 SED.

Serrano and colleagues made their measurements on different body locations and found that median
exposure measured on the head was around 75% higher that on the wrist (8.9 vs 5.2 SED).
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decreased, although often the changes were small and could have been due to chance. However,
overall there were good levels of awareness of the harm that may be caused by overexposure to the
sun.

The higher vitamin D levels in the intervention group during summer were not as anticipated and
demonstrate that the intervention was unsuccessful. We had hypothesised that vitamin D levels would
be lower in the intervention group during high UV exposure on the basis that sun protection methods
and staying out of direct sunlight limits vitamin D synthesis (Holick and Chen, 2008). However,
25(OH)D levels increased slightly in the intervention group and decreased slightly in the control group,
with the difference being just statistically significant. The UV measurements corroborate the 25(0OH)D
findings with the UV exposures being higher in the intervention group compared with the control
group. It is unclear why this was the case, but it is notable that around three-quarters of our
participants had a positive attitude to obtaining a sun tan. The knowledge questionnaire lends some
insights into why this was observed as 75% of participants self-report agreement in ‘I like to have a
sun tan’. This demonstrates there is still a positive relationship between the psychological benefit of
being sun tanned and the limited knowledge or perceived risks in tanning is in fact a marker of sun
damage. It is clear that a more sustained approach is needed to change perceptions on sun tanned
skin. Similarly, in the summer wave 30-40% responded to not requiring sunscreen on cloudy days,
which might indicate there is still an attitude towards only applying sunscreen when it is hot and/or
sunny.

One limitation of our study design may have been a consequence of administering questionnaires.
Participants were given the same questionnaire at each of the waves of data collection. This may have
resulted in some carry over knowledge. Participants may also have been confused about the switch in
message, which was recognised as a challenge in relation to sun safety and vitamin D. This was due to
participants being encouraged to see sun exposure as a valuable source of vitamin D in the low UV
period, but in the summer the opposite is the case and prolonged sun exposure is harmful.

While the Stages of Change showed positive support for the vitamin D intervention, no significant
changes were seen with respect to the SED measures. However, in the high UV period, the
intervention group were in an active state to take measures to wear sunglasses as a means of sun
protection. Other actions, such as covering up in the sun or wearing sunscreen were not actively under
consideration by the workers. This shows some awareness of adopting sun protective measures, yet
more work is needed to align addition protective measures. For example, covering exposed skin and
seeking shade have been advocated to reduce skin cancer risks as opposed to only wear eye
protection. As noted above, the Theory of Planned Behaviour appeared to be a robust indicator of
intention to act, although mainly in relation to Perceived Behaviour Control, e.g. the provision of
sunscreen in the workplace facilitating protective measures. Our knowledge results suggested that
between 40 and 100% of participants were aware this was already available on-site.

A key to understanding why the sun safety intervention was ineffective may be the fundamental
conflict for large numbers of our participants between their expressed views regarding ‘wanting a tan’
(75% of participants reported a preference for having a tan) and lack of autonomy regarding the
recommended practical steps to engage in more protective behaviours (for example working in the
shade). As Hiom (2006) noted, questionnaire surveys have clearly shown the British as a ‘nation of sun
lovers reluctant to cover up or find shade, especially when on home soil’. The expressed attitudes to
harmful ‘sun seeking’ are predominantly associated with younger people, particularly those under 45
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years. Around 46% of people surveyed felt ‘a suntan makes me look more attractive’ and about 60%
reported ‘a suntan makes me look healthier’ (Hiom, 2006).

Similar attitudes prevail among outdoor workers in Britain. Houdmont and Madgwick (2014) identified
that in general outdoor workers are largely unaware of the link between sun exposure and skin cancer
and are not receptive to efforts to change their behaviour in the sun. They suggested that the main
strategies used by British workers to protect against the effects of solar radiation were the use of
sunscreen and wearing long sleeve shirts and long trousers. However, in their questionnaire study
they found that about 60% of construction workers had experienced one or more incidence of sunburn
in the previous year, and 70% reported they ‘like to have a tan’. In a Stages of Change analysis in our
study, 79% of participants were classified as being in a ‘pre-action’ stage, i.e. not yet ready to take
preventative actions.

It is clear that attempting to change sun-safety behaviour of outdoor workers through information or
training faces serious barriers. While there is a general legal imperative to manage risks from solar UV
under the requirements of the Management of Health and Safety at Work Regulations, this does not
appear to be interpreted strictly. None of the employers in our study had a written risk assessment
for solar radiation or appropriate arrangements for health surveillance. The arrangements to protect
workers were mostly based on simple policy measures, such are requiring clothing that covered the
majority of the body, basic information for employees about the risks and provision of sunscreen.
There was no active management of the risks. This is similar to the situation found by Houdmont and
Madgwick (2014), who identified ambiguity in the attitudes of managers about whether the employer
or employee were responsible to sun safety, reluctance to pay for the costs of protective measures,
and a general perception that sun-safety was irrelevance in the British climate.

During the last decade the way in which information is accessed and/or reaches audiences has
changed significantly (Leiner et al., 2009). In particular, the ownership and usage of mobile phone
technology has increased. Our study was a timely opportunity to capitalise on technology-based
interventions. A review of the effectiveness of occupational skin cancer prevention interventions has
identified that they can improve sun-safe behaviours, although the strength of the evidence was
insufficient to say whether they were effective in preventing a risk of skin cancer through training
delivery alone (Glanz, Buller and Saraiya, 2007). Specifically, the authors stated that barriers to uptake
in sun protective measures might be caused by attitudes and knowledge. For example, tanning is
desirable and remembering to adhere to sun protection is difficult in a busy work environment. A key
aspect of our study was to address attitudes and behaviours around sun safety and vitamin D. The text
messages approach pushed beyond simple suns safety training and directed information at attitudes
with the intention to alter behaviour.

Previous research has assessed text messaging in health promotion, suggesting reminders can
encourage weight loss (Patrick et al., 2009), support for health conditions such as diabetes (Waller et
al., 2006), as well as providing a health notification service (Park et al., 2008). Findings from the
currently study demonstrated similar potential to increases knowledge in relation to vitamin D,
generate behavioural change with UV exposure in summer, but also extend this to balance the risk of
vitamin D deficiency in winter. Research by Armstrong et al (2009). demonstrated the effectiveness of
sun safe information delivered via text and sunscreen application to teenagers in the USA. Results
found those exposed to the text information had approximately 56% success rate in adhering to
sunscreen use compared to about 30% in control conditions. Additional studies in Australia (Gold et
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to act to increase their vitamin D intake. Information campaigns and support in the workplace by

providing options to consume food fortified with vitamin D or vitamin D supplements would provide
further benefit.

The positive and negative effects of sun exposure at work are important health issues, particularly for
outdoor workers. This research provided an effective way of communicating sun-safety and other
relevant health promotion messages. The methodology can be easily replicated by employers and it
provides a valuable strategy to communicate with employees.

50

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/















HERIOT
IOM& SSWAT'T

UNIVERSITY

Holick, M. F. and Chen, T. C. (2008) 'Vitamin D deficiency: a worldwide problem with health
consequences', The American Journal of Clinical Nutrition,, 87(4), p. 1080S.

Houdmont, J. and Madgwick, P. (2014) Sun safety in Construction: Evaluation of sun safety intervention
for the UK construction sector. IOSH Research Committee.

Houdmont, J. and Madgwick, P. (2015) 'Sun safety in construction: a UK intervention study', Occup
Med (Lond).

Hurling, R., Catt, M., De Boni, M., Fairley, B. W., Hurst, T. and Murray, P. (2007) 'Using Internet and
Mobile Phone Technology to Deliver an Automated Physical Activity Program: Randomized Controlled
Trial', Journal of Medical Internet Research, 9(2), pp. 7-17.

ICNIRP. (2004). 'Guidelines on limits of exposure to ultraviolet radiation of wavelengths between 180
nm and 400nm (incoherent optical radiation)’, Oberschleissheim, Germany: ICNIRP.

ICNIRP. (2010). 'ICNIRP Statement—Protection fo workers against ultraviolet radiation'. Health
Physics, 99(1), pp. 66—-87.

Kent, S. T., Cushman, M., Howard, G., Judd, S. E., Crosson, W. L., Al-Hamdan, M. Z. and McClure, L. A.
(2014) 'Sunlight exposure and cardiovascular risk factors in the REGARDS study: a cross-sectional spilt-
sample analysis', BMC neurology, 14(1), pp. 1-9.

Leiner, B. M., Cerf, V. G., Clark, D. D., Kahn, R. E., Kleinrock, L., Lynch, D. C., Postel, J., Roberts, L. G.
and Wolff, S. (2009) ' A brief history of the Internet.', ACM SIGCOMM Computer Communication
Review, 39(5), pp. 22-31.

Liu, D., Fernandez, B. O. and Hamilton, A. (2014) 'Irradiation of Human Skin Vasodilates Arterial
Vasculature and Lowers Blood Pressure Independently of Nitric Oxide Synthase UVA', pp. 1-8.

Madgwick, P., Houdmont, J. and Randall, R. (2011) 'Sun safety measures among construction workers
in Britain', Occupational Medicine, 61(6), pp. 430-433.

Milon, A., Bulliard, J.-L., Vuilleumier, L., Danuser, B., & Vernez, D. (2014). 'Estimating the contribution
of occupational solar ultraviolet exposure to skin cancer', British Journal of Dermatology, 170(1), pp.
157-164.

Montes, J. M., Medina, E., Gomez-Beneyto, M. and Maurino, J. (2012) 'A short message service (SMS)-
based strategy for enhancing adherence to antipsychotic medication in schizophrenia', Psychiatry
Research, 200(2-3), pp. 89-95.

Nioi, A., Wendelboe-Nelson, C., Cowan, S., Cowie, H., Rashid, S., Ritchie, P., Cherrie, M., Lansdown, T.
C. and Cherrie, J. W. (2018) 'A randomised control crossover trial of a theory based intervention to
improve sun-safe and healthy behaviours in construction workers: study protocol’, BMC Public Health.

Park, H. I., Min, W. K., Lee, W., Park, H., Park, C. J., Chi, H. S. and Chun, S. (2008) 'Evaluating the short
message service alerting system for critical value notification via PDA telephones', Ann Clin Lab Sci.,
38(2), pp. 149-156.

Patrick, K., Raab, F., Adams, M. A, Dillon, L., Zabinski, M., Rock, C. L., Griswold, W. G. and Norman, G.
J. (2009) 'A Text Message—Based Intervention for Weight Loss: Randomized Controlled Trial', Journal
of medical Internet research, 11(1).

Pludowski, P., Holick, M. F., Grant, W. B., Konstantynowicz, J., Mascarenhas, M. R., Haq, A,
Povoroznyuk, V., Balatska, N., Barbosa, A. P., Karonova, T. and Rudenka, E. (2018) 'Vitamin D

55

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/



HERIOT
IOM& SSWAT'T

UNIVERSITY

supplementation guidelines', The Journal of steroid biochemistry and molecular biology, 175, pp. 125-
135.

Purdon, G., Comrie, F., Rutherford, L. and Marcinkiewicz, A. (2013) Vitamin D status of Scottish adults:
Results from the 2010 & 2011. Scottish Health Surveys Report. Aberdeen: Food Standards Scotland.

Rabenberg, M., Scheidt-Nave, C. and Busch, M. A. (2015) 'Vitamin D status among adults in Germany
—results from the German Health Interview and Examination Survey for Adults (DEGS1).", BMC Public
Health, pp. 1-15.

Rushton, L., Hitchings, S. J., Fortunato, L., Young, C., Evans, G. S. and Brown, T. (2012) 'Occupational
Cancer Burden in Great Britain', British Journal of Cancer, 107(S1), pp. S3-57.

Rushton, L. and Hutchings, S. J. (2017) 'The burden of occupationally-related cutaneous malignant
melanoma in Britain due to solar radiation.', Br J Cancer, 116, pp. 536-539.

Schmitt, J., Haufe, E., Trautmann, F., Schulze, H. J., Elsner, P., Drexler, H., et al. (2018). 'Is ultraviolet
exposure acquired at work the most important risk factor for cutaneous squamous cell carcinoma?
Results of the population-based case-control study FB-181', The British Journal of Dermatology,
178(2), el61-el61.

Scragg, R. K. R., Stewart, A. W., McKenzie, R. L., Reeder, A. |, Ben Liley, J., & Allen, M. W. (2016). 'Sun
exposure and 25-hydroxyvitamin D3 levels in a community sample: Quantifying the association with
electronic dosimeters', 27(5), pp. 471-477.

Serrano, M.-A,, Caiiada, J., Moreno, J. C., Members of the Valencia Solar Radiation Research Group.
(2013). 'Solar UV exposure in construction workers in Valencia, Spain', Journal of Exposure Science
and Environmental Epidemiology, 23(5), pp. 525-530.

Serrano, M.-A., Cafiada, J.,, Moreno, J. C., Gurrea, G., Members of the Valencia Solar Radiation
Research Group. (2014). 'Occupational UV exposure of environmental agents in Valencia, Spain',
Photochemistry and Photobiology, 90(4), pp. 911-918.

Spiro, A. and Buttriss, J. L. (2014) 'Vitamin D: An overview of vitamin D status and intake in Europe.',
Nutrition Bulletin, 39, pp. 322-50.

Theodoratou, E., Tzoulaki, I., Zgaga, L. and loannidis, J. P. A. (2014) 'Vitamin D and multiple health
outcomes: umbrella review of systematic reviews and meta-analysis of observational studies and
randomized trials.', BMJ, 348(April 1), pp. 2035-5.

Thieden, E., Collins, S. M., Philipsen, P. A., Murphy, G. M., & Wulf, H. C. (2005). 'Ultraviolet exposure
patterns of Irish and Danish gardeners during work and leisure', The British Journal of Dermatology,
153(4), pp. 795-801.

Waller, A., Franklin, V., Pagliari, C. and Greene, S. (2006) 'Participatory design of a text message
scheduling system to support young people with diabetes', Health Informatics Journal, 12(4), pp. 304-
318.

Ward, M., Berry, D. J., Power, C., & Hypponen, E. (2011). 'Working patterns and vitamin D status in
mid-life: a cross-sectional study of the 1958 British birth cohort'. Occupational and Environmental
Medicine, 68(12), pp. 902-907.

Webb, A. R. (2006) 'Who, what, where and when - influence on cutaneous vitamin D synthesis', Prog
Biophys Mol Biol, 92, pp. 17-25.

56

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/



HERIOT
IOM*® WATT

UNIVERSITY

Webb, A. R, Kift, R., Durkin, M. T., Brien, S. J., Vail, A., Berry, J. L. and Rhodes, L. E. (2010) 'The role of
sunlight exposure in determining the vitamin D status of the U.K. white adult population’, British
Journal of Dermatology, 163(5), pp. 1050-5.

Webb, A., Kazantzidis, A., Kift, R., Farrar, M., Wilkinson, J., & Rhodes, L. (2018a). 'Meeting Vitamin D
Requirements in White Caucasians at UK Latitudes: Providing a Choice', Nutrients, 10(4), pp. 497-13.

Webb, A. R., Kazantzidis, A., Kift, R. C., Farrar, M. D., Wilkinson, J., & Rhodes, L. E. (2018b). 'Colour
Counts: Sunlight and Skin Type as Drivers of Vitamin D Deficiency at UK Latitudes', Nutrients, 10(4).

Wong, C. K. H., Fung, C.S. C,, Siu, S. C., Lo, Y. Y. C., Wong, K. W., Fong, D. Y. T. and Lam, C. L. K. (2013)
'A short message service (SMS) intervention to prevent diabetes in Chinese professional drivers with
pre-diabetes: a pilot single-blinded randomized controlled trial.', Diabetes Research and Clinical
Practice, 102(3), pp. 158-166.

Xiang, F., Lucas, R., de Gruijl, F., & Norval, M. (2015). 'A systematic review of the influence of skin
pigmentation on changes in the concentrations of vitamin D and 25-hydroxyvitamin D in
plasma/serum following experimental UV irradiation' Photochemical & Photobiological Sciences,
14(12), pp. 2138-2146.

Youl, P. H., Soyer, H. P., Baade and P.D. (2015) 'Can skin cancer prevention and early detection be
improved via mobile phone text messaging? A randomised, attention control trial.', Prev Med, 71, pp.
50-56.

57

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/















HERIOT
IOM® SSWAT'T

UNIVERSITY

Decreasing my chances of getting skin cancer is...

Good : : : : : : Bad

When it comes to taking sun-protective measures, how much do you want to do what your health and
safety advisor thinks you should do?

Completely : : : : : : Not at all

When it comes to taking sun-protective measures; how much do you want to do what your family
thinks you should do?

Completely : : : : : : Not at all

My employer’s support for working out of the sun, will make it...

Easy : : : : : : Difficult

...for me to take sun-protective measures, in the next three weeks.

My family thinks that I...

Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

My co-workers think that taking sun-protective measures, every time they work in the sun, over the
next three weeks, is a good thing to do.

Agree : : : : : : Disagree

When it comes to taking sun-protective measures, how much do you want to do what your doctor
thinks you should do?

Completely : : : : : : Not at all
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My taking sun-protective measures every time | work in the sun, over the next three weeks will
decrease my chances of getting skin cancer.

Unlikely : : : : : : Likely

| intend to take sun-protective measures every time | work in the sun, over the next three weeks.

Unlikely : : : : : : Likely

Most of my co-workers will take sun-protective measures, every time they work in the sun, over the
next three weeks.

Agree : : : : : : Disagree

It is mostly up to me whether | take sun-protective measures every time | work in the sun, over the
next three weeks.

Agree : : : : : : Disagree

My health and safety advisor thinks that I...

Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

I think | should perform some sun protective measures, in the next three weeks.

Disagree : : : : : : Agree

Many people like me take sun-protective measures every time they work in the sun.

Likely : : : : : : Unlikely
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| expect my employer to enable me to work in the shade or indoors, rather than in the sun, if needed,
in the next three weeks.

Disagree : : : : : : Agree

| plan to take sun-protective measures every time | work in the sun, over the next three weeks.

Disagree : : : : : : Agree

Celebrities always seem to have a tan.

Agree : : : : : : Disagree

Sunscreen provided by my employer will make it...

Easy : : : : : : Difficult

...for me to take sun-protective measures, every time | work in the sun, in the next three weeks.
| will try to take sun-protective measures every time | work in the sun, over the next three weeks.

True : : : : : : False

If | wanted to, | could take sun-protective measures every time | work in the sun, over the next three
weeks.

True : : : : : : False

Please estimate how often you have taken sun protective measures when working in the sun, over the
last three weeks.

Never : : : : : : Everyday

| can think of many celebrities who do not have a tan

Disagree : : : : : : Agree
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How many of your co-workers would think that taking sun-protective measures every time you work
in the sun, over the next three weeks is a good thing to do? Please circle the appropriate response.

none
a few

nearly half
around half
more than half
almost all

all.

Itis expected of me that | will take sun-protective measures every time | work in the sun, over the next
three weeks.

Likely : : : : : : Unlikely

Performing sun safety measures is something that | should do, in the next three weeks.

Agree : : : : : : Disagree

Most people who are important to me take sun-protective measures every time they work in the sun.

True : : : : : : False

How many times, in the last three weeks, have you taken sun protective measures when working in
the sun? Please circle the appropriate response.

on every occasion

on almost every occasion

on most occasions

on around half the occasions

on nearly half the occasions
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a few times

never.

The people in my life whose opinions | value...

Do not take : : : : : : Take

...sun-protective measures every time they work in the sun.

For me to take sun-protective measures every time | work in the sun, over the next three weeks is...

Good : : : : : : Bad

Harmful : : : : : : Beneficial
Pleasant : : : : : : Unpleasant
Enjoyable : : : : : : Unenjoyable

On how many days in the last three weeks did you take sun protective measures, when working in the
sun?

days.

My doctor thinks that I...

Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

How many of your co-workers would take sun-protective measures every time they work in the sun,
over the next three weeks? Please circle the appropriate response.

none
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a few

nearly half
around half
more than half
almost all

all.
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1. | expect sunscreen to be provided by my employer, every time | work in the sun,
in the next three weeks.
Disagree : : : : : : Agree
2. Decreasing my chances of getting skin cancer is...

Good : : : : : : Bad

3. When it comes to taking sun-protective measures, how much do you want to do
what your health and safety advisor thinks you should do?

Completely : : : : : : Not at all

4. When it comes to taking sun-protective measures; how much do you want to do
what your family thinks you should do?

Completely : : : : : : Not at all

5. My employer’s support for working out of the sun, will make it...

Easy : : : : : : Difficult

...for me to take sun-protective measures, in the next three weeks.

6. My family thinks that I...
Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

7. My co-workers think that taking sun-protective measures, every time they work in
the sun, over the next three weeks, is a good thing to do.

Agree : : : : : : Disagree
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8. When it comes to taking sun-protective measures, how much do you want to do
what your doctor thinks you should do?

Completely : : : : : : Not at all

9. My taking sun-protective measures every time | work in the sun, over the next
three weeks will decrease my chances of getting skin cancer.

Unlikely : : : : : : Likely

10. I intend to take sun-protective measures every time | work in the sun, over the
next three weeks.

Unlikely : : : : : : Likely

11. Most of my co-workers will take sun-protective measures, every time they work in
the sun, over the next three weeks.

Agree : : : : : : Disagree

12. 1t is mostly up to me whether | take sun-protective measures every time | work in
the sun, over the next three weeks.

Agree : : : : : : Disagree

13. My health and safety advisor thinks that I...
Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

14.1 think | should perform some sun protective measures, in the next three weeks.

Disagree : : : : : : Agree
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15. Many people like me take sun-protective measures every time they work in the
sun.

Likely : : : : : : Unlikely

16. 1 expect my employer to enable me to work in the shade or indoors, rather than
in the sun, if needed, in the next three weeks.

Disagree : : : : : : Agree

17.1 plan to take sun-protective measures every time | work in the sun, over the next
three weeks.

Disagree : : : : : : Agree

18. Celebrities always seem to have a tan.

Agree : : : : : : Disagree

19. Sunscreen provided by my employer will make it...

Easy : : : : : : Difficult

...for me to take sun-protective measures, every time | work in the sun, in the next three
weeks.

20. 1 will try to take sun-protective measures every time | work in the sun, over the
next three weeks.

True : : : : : : False

21.If  wanted to, | could take sun-protective measures every time | work in the sun,
over the next three weeks.

True : : : : : : False
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22. Please estimate how often you have taken sun protective measures when working
in the sun, over the last three weeks.

Never : : : : : : Everyday

23.1 can think of many celebrities who do not have a tan

Disagree : : : : : : Agree

24. How many of your co-workers would think that taking sun-protective measures
every time you work in the sun, over the next three weeks is a good thing to do?
Please circle the appropriate response.

none

a few

nearly half
around half
more than half
almost all

all.
25. It is expected of me that | will take sun-protective measures every time | work in
the sun, over the next three weeks.

Likely : : : : : : Unlikely

26. Performing sun safety measures is something that | should do, in the next three
weeks.

Agree ; : : ; : : Disagree

27. Most people who are important to me take sun-protective measures every time
they work in the sun.

72

Source: IOSH (iosh.com) | Traduit par https://hseacademy.online/



HERIOT
IOM® SSWAT'T

UNIVERSITY

True : : : : : : False

28. How many times, in the last three weeks, have you taken sun protective measures
when working in the sun? Please circle the appropriate response.

on every occasion

on almost every occasion

on most occasions

on around half the occasions
on nearly half the occasions
a few times

never.

29. The people in my life whose opinions | value...

Do not take : : : : : : Take

...sun-protective measures every time they work in the sun.

30. For me to take sun-protective measures every time | work in the sun, over the
next three weeks is...

Good : : : : : : Bad
Harmful : : : : : : Beneficial
Pleasant ; : : : : ; Unpleasant
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Enjoyable : : : : : : Unenjoyable

31.0n how many days in the last three weeks did you take sun protective measures,
when working in the sun?

days.

32. My doctor thinks that I...
Should not : : : : : : Should

...take sun-protective measures every time | work in the sun, over the next three weeks.

33. How many of your co-workers would take sun-protective measures every time
they work in the sun, over the next three weeks? Please circle the appropriate
response.

none
a few

nearly half
around half
more than half
almost all

all.
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35.If  wanted to, | could take measures to increase my Vitamin D intake daily, over
the next three weeks.

True : : : : : : False

36. When it comes to taking measures to increase your Vitamin D intake; how much
do you want to do what your Health Care Professional thinks you should do?

Completely : : : : : : Not at all

37. For me to increase my Vitamin D intake, every day, over the next three weeks is...

Good : : : : : : Bad
Harmful : : : : : : Beneficial
Worthless : : : : : : Valuable

38. Health Care Professionals think that I...

Should not : : : : : : Should

...take measures to increase my Vitamin D intake daily.

39. Most people who are important to me take measures to increase their Vitamin D
intake daily.

True : : : : : : False

40. Making my bones healthier is...
Good : : : : : : Bad

41. My friends/family think that I...
Should not : : : : : : Should
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...take measures to increase my  Vitamin D intake daily.

42. Increasing my Vitamin D intake, every day, over the next three weeks will promote
healthy bones.

Unlikely : : : : : : Likely

43.1 think the cost of increasing my Vitamin D will make it...

Easy : ; : : : : Difficult

...for me to take measures to increase my Vitamin D intake daily, over the next three
weeks.

44.The people in my life whose opinions | value...

Disapprove : ; : : : : Approve

...of me take measures to increase my Vitamin D intake, every day, over the next three
weeks.

45.1 intend to increase my Vitamin D intake, every day, over the next three weeks.

Unlikely : : : : : : Likely

46. Taking measures to increase my Vitamin D intake daily, over the next three weeks
will be costly for me.

Disagree : : : : : : Agree

47.When it comes to taking measures to increase your Vitamin D intake; how much
do you want to do what your friends/family think you should do?

Completely : ; : : : : Not at all

48. Access to sources of Vitamin D while at work, will make it...

Easy : : : : : : Difficult
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...for me to take measures to increase my Vitamin D intake daily, over the next three
weeks.

49. 1t is mostly up to me whether | take measures to increase my Vitamin D intake
daily, over the next three weeks.

Agree : : : : : : Disagree

50. How much control do you believe you have over taking measures to increase
your Vitamin D intake daily, over the next three weeks.

None : : : : : : Complete

51. It will be difficult to get sources of Vitamin D whilst at work.

Disagree : : : : : : Agree

52. Most people who are important to me think that I...

Should not : : : : : : Should

...take measures to increase my Vitamin D intake, every day, over the next three weeks.

53. 1 will try to increase my Vitamin D intake, every day, over the next three weeks.

True : : : : : : False
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For the following statements, please...

Place your mark where it best reflects your opinion. For example, the following statement, ‘the
weather in London in July is...’, was rated as ‘quite good’, by marking it as follows.

Good : /: : : : : Bad

Please respond to ALL statements, do not miss any out.

Please do not put more than one mark for each statement.

For me to increase my Vitamin D intake, every day, over the last three weeks was...

Good : : : : : : Bad
Harmful : : : : : : Beneficial
Worthless : : : : : : Valuable

Making my bones healthier is...

Good : : : : : : Bad

| planned to increase my Vitamin D intake, every day, over the last three weeks.

Disagree : : : : : : Agree

Health Care Professionals think that ...

Should not : : : : : : Should

...take measures to increase my Vitamin D intake daily.

On how many days in the last three weeks did you take measures to increase your Vitamin D intake?
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days.

If I wanted to, | could take measures to increase my Vitamin D intake daily, over the last three weeks.

True : : : : : : False

Most people who are important to me take measures to increase their Vitamin D intake daily.

True : : : : : : False

When it comes to taking measures to increase your Vitamin D intake; how much do you want to do
what your Health Care Professional thinks you should do?

Completely : : : : : : Not at all

My friends/family think that I...

Should not : : : : : : Should

...take measures to increase my Vitamin D intake daily.

Increasing my Vitamin D intake, every day, over the last three weeks promoted healthy bones.

Unlikely : : : : : : Likely

| think the cost of increasing my Vitamin D made it...

Easy : : : : : : Difficult

..for me to take measures to increase my Vitamin D intake daily, over the last three weeks.

The people in my life whose opinions | value...

Disapproved : : : : : : Approved

...of me taking measures to increase my Vitamin D intake, every day, over the last three weeks.

| intended to increase my Vitamin D intake, every day, over the last three weeks.

Unlikely : : : : : : Likely
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Taking measures to increase my Vitamin D intake daily, over the last three weeks was costly for me.

Disagree : : : : : : Agree

When it comes to taking measures to increase your Vitamin D intake; how much do you want to do
what your friends/family think you should do?

Completely : : : : : : Not at all

Access to sources of Vitamin D while at work, made it...

Easy : : : : : : Difficult

...for me to take measures to increase my Vitamin D intake daily, over the last three weeks.

It was mostly up to me whether | take measures to increase my Vitamin D intake daily, over the last
three weeks.

Agree : : : : : : Disagree

How much control do you believe you had over taking measures to increase your Vitamin D intake
daily, over the last three weeks.

None : : : : : : Complete

It was difficult to get sources of Vitamin D whilst at work.

Disagree : : : : : : Agree

Most people who are important to me thought that I...

Should not : : : : : : Should

...take measures to increase my Vitamin D intake, every day, over the last three weeks.

| tried to increase my Vitamin D intake, every day, over the last three weeks.

True : : : : : : False

Please estimate how often you have taken measures to increase your Vitamin D intake over the last
three weeks.
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Never : : : : : : Everyday
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Drink plenty of
water

Check the UV
index

forecast for the
day

Regularly check
my skin

for  moles or
unusua

changes
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Vitamin D and healthy habits

(Please tick or complete the response where indicated)

[ don’t do this | don’t do this | dont do | Ido thisand [ do this and
and I'm not but I'm thinking this, begantodoit | have done so
thinking about about starting but F'm inthe last 12 | for more than a
starting (contemplation) planning to months year
(precontemplation) f}fxrtt in the (action) (maintenance)
month
(planning)
Take a Vitamin
D dietary
supplement

during the winter

Have my
Vitamin D levels
checked by a

health
professional
Regularly  eat
Vitamin D rich
foods, ie.
mushrooms, oily
fish, eggs

Eat Vitamin D
fortified cereals,
e.g. Weetabix,
ReadyBrek,
Bran Flakes

Have Vitamin D
fortified  dairy
products, e.g.
Alpro soya milk,

Expose my skin
to only 10-15
mins of sun to
get my natural
dose of Vitamin
D
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If you have any issues completing this form you can contact:

Dr Amanda Nioi (Research Associate)
Heriot-Watt University

School of Engineering and Physical Sciences
Department of Human Health

William Perkins, Room 3.12

T: +44 (0) 131 451 4502

Email: A.Nioi@hw.ac.uk

Part 1 YOURSELF

(Please tick or complete the response where indicated)

1. Gender 2. Skin type 3. Location where you work
[ 1Male [1Very pale [1South East
[IFemale LIFair/pale [ILondon
[INot specified [IFair/beige [1South West
[10live/light brown [1East Anglia
[IDark brown [IMidlands
[IBlack [INorth East
4, Age 5. Ethnicity CINorth West
[1<20 LIWhite UK/lIrish [IScotland
[121-30 [IMixed / Multiple ethnic | (JWales
[131-40 grotps CINorthern Ireland
74150 [IAsian / Asian British CINot specified
151-60 /%EISEI; iﬁiﬁcan / Caribbean
L1261 LIOther ethnic
GrOUP. .
6. Occupation characteristics
[1Apprentice LIPlant/Machine operator
[JAsbestos remover LIPlasterer
[JBanksman LIPlater
[1Bricklayer LIRigger
LICivil engineer LJRoofer
[1Cladder [IScaffolder
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L1Customer care
[1Diamond driller
[IElectrician

[IFence erector
LIFireproofer

CIFork lift driver
[1Ground worker
[IHealth and safety professional
Ullnsulator

[1Joiner

[ILabourer

LILift engineer

[IMech Tech / Plumber
[IPainter

LIPlant fitter

Part 2 KNOWLEDGE
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[1Snr Construction Manager
[ISign maker/fitter

[1Site engineer

[ISite foreman

LISite office staff

[ISite manager

[1Site supervisor

[ISteel fixer

[IStoreman

LI Teacher / instructor
UTiler

U Traffic management
LIWelder

LIWindow fitter

[10ther, please Specify ............ccceuvvvvneee..

(Please tick or complete the response where indicated)

1. Skin cancer experience

In the last 12 months how many times have you had a red sunburn that lasted a day or more?

000 O1 O 02 O3 4 15 Cmore than 5

Have you had skin cancer?

[1Yes CINo Ifso,when ..........ccoonn....

Have any members of your family or close friends had skin cancer?

CIYes [INo

In the last month have you (please tick all that apply).............

[Ibeen on holiday in a sunny country, if S0 when and Where............ccccoooviviiviiieciieeee,

[Jused a tanning sunbed, if so how often

[regularly taken vitamin D supplements

2. Skin checking

Have you ever had your skin checked for cancer by a health professional?
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[JYes [INo
In the last 12 months have you checked your whole body for moles or skin changes?
[JYes [INo

In the last 12 months have you checked areas of your body regularly exposed to the sun for moles or
skin changes?

CIYes CINo

3. Training and sunscreen provision

Is sunscreen supplied in your workplace?

[1Yes [1No [IDon't know

Have you ever had training on the risks of working in the sun?
[1Yes [INo

Sun safety knowledge and attitudes

| don’t need to wear sunscreen on a cloudy/overcast day during summer?
[JAgree [Disagree [1Don't know

It is important to wear sunglasses to protect the eyes from the sun?
[JAgree [Disagree [1Don't know

Sun exposure is the most important risk factor for skin cancer?

[JAgree [Disagree [1Don't know

If 1 apply factor 30 sun screen, then | need only apply it once per day?
[JAgree [Disagree [1Don't know

I like to have a suntan

[JAgree [Disagree [1Don't know

I think | am at risk of skin cancer

[JAgree [Disagree [1Don't know

Sun protection is important when working outside for less than one hour in the sun

[JAgree [IDisagree [1Don't know

4. Vitamin D knowledge

| can get enough vitamin D from the sun in the UK all year round?
[JYes [LINo

Vitamin D is important for healthy eyesight and healthy skin?
[JYes [LINo

I've experienced vitamin D deficiency?

[JYes [INo [JDon’t know

Have any members of your family or close friends had experienced vitamin D deficiency?
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[1Yes [INo [IDon’t know

It's important to eat oily fish in winter to boost vitamin D intake?

[1Yes [INo [IDon’t know

It's important, in winter, to eat organic food and vegetables to boost vitamin D intake?
[1Yes [INo [IDon’t know

In winter, everyone in the UK should take vitamin D supplements to keep healthy?
[1Yes [INo [IDon’t know

I get more vitamin D from natural food (i.e. veg, oily fish, eggs etc.) or supplements?
[INatural food [Dietary supplements

How long do I have to be in the sun to get enough vitamin D?

[15 mins

[110-15 mins on a sunny day

[115-30 mins

[11-3hours

CIAIl morning

CJAIl day
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Spring messages

We are finally into Spring! That means the days are longer and the sun is warming up. Its time to
starting thing about sun safety at work.

Do you know your skin type? Light coloured skin burns more easily. Make sure to protect yourself
— check our app for tips!

Sunburn puts you at risk of developing skin cancer. Protect yourself with sunscreen, cover with
clothing & seek shade

The UV Index is low - you can safely stay outside

It’s not only you who suffers if you develop skin cancer — what about your family? Protect yourself
from the sun.

Free sunscreen on site? Take advantage and protect your skin from sun damage

There’s no healthy way to suntan. Tanning = skin damage. Protect your skin

Healthcare professionals recommend applying sunscreen daily over summer to protect the skin
from sun damage

Burnt skin puts you at a higher risk of developing cancer. Cover up with clothing & sunscreen

Sunscreen is not just for holidays —it’s for life!

Every day in summer, apply sunscreen to all sun-exposed areas of the body

Are you taking steps to protect yourself from the sun? Good work!

Taking sun protective measures will help reduce your chances of developing skin cancer

Excessive sun exposure ages your skin - protect is with sunscreen

Our sun safety and Vitamin D app has some great information about working safer in the sun -
check it out!
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High summer messages

Sun’s out, guns out? Think again, protect your skin with sunscreen & cover up

Sun tanning ages skin and puts you at risk of skin cancer — see our app for info on sun-safety

Do you know your skin type? Light coloured skin burns more easily. Make sure to protect yourself
— check our app for tips!

The UV Index is high today. Remember your sunscreen. Check the app for more info on sun
protection advice

Sunburn puts you at risk of developing skin cancer. Protect yourself with sunscreen, cover with
clothing & seek shade

When its hot out there — stay hydrated and drink plenty of water!

Oi! Have you put sunscreen on today? It’s sunny out there!

Free sunscreen on site? Take advantage and protect your skin from sun damage

Are you taking steps to protect yourself from the sun? Good work!

There’s no healthy way to suntan. Tanning = skin damage. Protect your skin

Healthcare professionals recommend applying sunscreen daily over summer to protect the skin
from sun damage

Burnt skin puts you at a higher risk of developing cancer. Cover up with clothing & sunscreen

It’s not only you who suffers if you develop skin cancer — what about your family? Protect yourself
from the sun.

Sunscreen is not just for holidays —it’s for life!

Every day in summer, apply sunscreen to all sun-exposed areas of the body

The UV Index is moderate - take care during midday hours and don’t spend too much time in the
sun unprotected

The UV Index is high — seek shade during midday hours, cover up & wear sunscreen

The UV Index is very high — stay in the shade, if you can, between 10am and 3pm, covering up &
sunscreen essential!
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Low summer messages

We are coming to the end of summer - don’t be fooled some days the UV Index is still high. Check
the weather in advance and apply sunscreen if you need too!

Do you know your skin type? Light coloured skin burns more easily. Make sure to protect yourself
— check our app for tips!

Sunburn puts you at risk of developing skin cancer. Protect yourself with sunscreen, cover with
clothing & seek shade

Its not only you who suffers if you develop skin cancer — what about your family? Protect yourself
from the sun.

Sunburn puts you at risk of developing skin cancer. Protect yourself with sunscreen, cover with
clothing & seek shade

Free sunscreen on site? Take advantage and protect your skin from sun damage

There’s no healthy way to suntan. Tanning = skin damage. Protect your skin

Healthcare professionals recommend applying sunscreen daily over summer to protect the skin
from sun damage

Burnt skin puts you at a higher risk of developing cancer. Cover up with clothing & sunscreen

Sunscreen is not just for holidays — its for life!

Every day in summer, apply sunscreen to all sun-exposed areas of the body

Are you taking steps to protect yourself from the sun? Good work!

Taking sun protective measures will help reduce your chances of developing skin cancer

Excessive sun exposure ages your skin - protect is with sunscreen

Our sun safety and Vitamin D app has some great information about working safer in the sun -
check it out!
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Vitamin D introductory messages

Hi- this is Sunny D, thanks for helping in the Heriot-Watt uni study. You'll receive messages from
me over the next 3 weeks on works days only. I'll send you a text soon so you can download the
app on Android or view the website if you're on iPhone :)

Hi {FirstName} here’s the app info: If you have an Android phone download the app using this link.
http://s3.amazonaws.com/android.phonegap/slicehost-production/apps/2cf798ce-7503-11e6-
b008-0693b2485689/.SunSafeConstruction-debug.apk For now iPhone users can view it on this
weblink http://88.98.48.153/uv/www/index.html

Hi {FirstName} - thanks for taking part in our pilot study. We really appreciate your help! We will
be in touch soon with feedback from the study :) thanks again Sunny D
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Vitamin D messages

A good way to boost your Vitamin D is eating oily fish!

Been eating more oily fish and eggs to boost your Vitamin D, well done!

Did you know there are diary-free alternatives that are fortified with vitamin D? Try Alpro Soy Milk or
Oatmeal milk!

Did you know Weetabix and ReadyBrek are a good source of vitamin D?

Get your 5-a-day, add lots fruit & veg to your diet and take vitamins!

Try a boiled egg for breakfast —it’s a good source of protein & vitamin D + it’ll give you more energy!

Health professionals recommend Vitamin D supplements during winter — have you had yours today?

In winter we don’t get enough sun in the UK to make Vitamin D - food supplements help

It’s cold out there today — start your day with a hot bowl of porridge with fortified Vitamin D milk!

It’s not just your own health that improves with a healthy diet — your family will benefit too!

Vitamin D supplements aren’t as expensive as you might think — try Boots own brand £4.99 for 3
months! http://www.boots.com/en/Boots-Vitamin-D-25-g-90-Tablets- 1127509/

Morning brew? Why not try fortified milk in it. Get an easy Vitamin D boost!

Mushrooms are a good source of Vitamin D — try this (link to recipe?)

Taking your Vitamin D supplement today was a great step to boost your health over winter!

Vitamin D builds stronger bones and teeth. Try fortified milk on your cereal

Hi  {FirstName} just a reminder to download our app on Android here:
http://s3.amazonaws.com/android.phonegap/slicehost-production/apps/2cf798ce-7503-11e6-
b008-0693b2485689/.SunSafeConstruction-debug.apk or check the webpage on iPhone here:
http://88.98.48.153/uv/www/index.html
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Vitamin D messages

In winter we don’t get enough sun in Scotland (England) to produce vitamin D. Take a supplement
<link to http://www.bbc.co.uk/news/health-36846894 >

Eat oily fish to boost your vitamin D <link to http://www.bbc.co.uk/news/health-36846894 >

It’s cold out there today — start your day with a hot bowl of porridge with fortified Vitamin D milk!

Did you know Weetabix and ReadyBrek are a good source of vitamin D?

Get your 5-a-day, add lots fruit & veg to your diet and take vitamins!

Taking your Vitamin D supplement today was a great step to boost your health over winter!

Many workers don’t get enough Vitamin D, which can weaken teeth and bones. Try eating more
oily fish or fortified foods.

Vitamin D builds stronger bones and teeth. Try fortified milk on your cereal

Did you know there are diary-free alternatives that are fortified with vitamin D? Try Alpro Soy Milk
or Oatmeal milk!

Morning brew? Why not try a fortified milk alternative - Aprol soya milk- Get an easy Vitamin D
boost!

Health professionals recommend Vitamin D supplements during winter — have you had yours
today?

The Doc recommends vitamin D supplements during winter — have you had yours today?

Mushrooms are a good source of Vitamin D — try this them on toast!

Been eating more oily fish and eggs to boost your Vitamin D, well done!

It’s not just your own health that improves with a healthy diet — your family will benefit too!
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