SUN PROTECTION AND MELANOMA

Changes in sun protection behaviours, sun exposure
and shade availability among adults, children and
adolescents in New South Wales, 2003-2016

Andre Ying-Song Liew," Anne E. Cust?3

ustralia has the highest incidence

of melanoma and keratinocyte

carcinomas (non-melanoma skin
cancers) in the world."? The major cause of
melanoma and other skin cancers is excessive
exposure to ultraviolet radiation (UV) from
the sun, with the high rate of melanoma in
Australia largely attributable to high ambient
levels of UV and the substantial proportion
of people with fair, sun-sensitive skin types.>*>
The risk of developing melanoma increases
with cumulative lifetime exposure to UV,
and with more intermittent exposures such
as those that lead to sunburn.*> Improving
sun protection behaviours such as regularly
wearing sunscreen can reduce the risk of
melanoma and other skin cancers.®° The
availability of shade in public spaces also
affects skin cancer risk since high-quality
shade can substantially reduce UV exposure.'®

Trends in sun protection behaviours, sun
exposure, sunburn and the availability

of shade can inform how the population

risk of melanoma and other skin cancers

is evolving. These trends can also help

to guide priorities for cancer prevention
campaigns. Even within Australia, sun-related
behaviours and the availability of shade can
vary considerably due to the weather, local
policies and societal norms. Recent Australian
studies that have examined trends over time
in primary prevention of skin cancer have
been conducted in Western Australia’'? and
Victoria,'>'* but there are limited published
data for New South Wales, the most populous
state of Australia. Using population-based
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Objective: To inform skin cancer prevention policies and campaigns, we investigated changes
over time in sun protection behaviours, sunburn, sun exposure and shade availability in public
spaces among people living in New South Wales (NSW), Australia, between 2003 and 2016.

Methods: We analysed cross-sectional data from the NSW Population Health Survey collected
in 2003, 2007, 2014 and 2016, which included approximately 15,000 respondents of all ages in
each year. Logistic regression models were used to analyse overall changes over time and for
different age, sex and sociodemographic groups.

Results: The use of sunscreen and protective clothing and the availability of shade increased

between 2003 and 2016, but sunburn and sun exposure during peak times of ultraviolet

radiation also increased. In subgroup analyses, there was no improvement in sun protection

behaviours among adolescents and increases in sunburn and sun exposure were observed

only among adults, particularly women and in areas with less social disadvantage.

Conclusions: Sun protection behaviours have improved over time among some population

subgroups, but over-exposure to ultraviolet radiation remains prevalent.

Implications for public health: Skin cancer prevention initiatives that specifically target

adolescents and sun exposure during peak times are needed to help reduce population skin

cancer risk.
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data, we investigated changes over time in
sun protection behaviours, sun exposure,
sunburn and the availability of shade in
public spaces among people in the state of
New South Wales (NSW) in Australia between
2003 and 2016.

Methods

Population sample

We analysed data from the NSW Population
Health Survey, an annual cross-sectional
survey conducted by the Centre for

1. Sydney Medical School, Faculty of Medicine and Health, The University of Sydney, New South Wales
2. Daffodil Centre, The University of Sydney, a joint venture with Cancer Council NSW
3. Melanoma Institute Australia, The University of Sydney, New South Wales

Epidemiology and Research at the NSW
Department of Health. Respondents were
surveyed using computer-assisted telephone
interviewing (CATI) about their health
behaviours, health outcomes and other socio-
demographic factors.'>'¢ Interviews were
conducted continuously between February
and December each year. Households were
selected using random digit dialling and

one person only from that household was
randomly selected for inclusion in the survey.
If the selected respondent was a child under
16 years old, a parent or carer was selected
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as a proxy respondent for the child for all
questions.

The target sample for the survey was 1,000
people from each health administrative area,
corresponding to a total sample of around
16,000 participants each year. Weights
provided with the survey data were applied
to the sample data so that their characteristics
matched the target population, which is

all residents living in private households in
NSW.'> We analysed data from 2003, 2007,
2014 and 2016, the years in which data
related to sun protection were collected.
Sun protection data were also available for
2010; however, the questions included in the
survey that year were not consistent with
those collected in other years and so were
excluded from our analysis. Specifically, in
2010, the survey asked about sun exposure
and protection over the previous summer;
whereas, in the other years the reference
period was the previous four weeks.'”

Outcomes

We analysed changes in the frequency of
four sun protection behaviours: wearing a
hat, applying sunscreen, wearing protective
clothing and wearing sunglasses. We

also analysed changes in the ability of
respondents to find shade in three public
spaces - local sporting areas, outdoor
swimming pools and public parks — as well
as the frequency of sun exposure at times
of peak UV (11am-3pm) and sunburn. Data
relating to the availability of shade in public
areas and wearing sunglasses were collected
in 2007, 2014 and 2016. All other variables
were collected in 2003, 2014 and 2016.

For protective behaviours, respondents

were asked on a four-point scale how often
over the past four weeks they (or their child)
engaged in these behaviours when they were
outside in the sun for more than 15 minutes.

Sun protection behaviours, sun exposure and shade availability

We coded response categories so that higher
numbers were associated with more frequent
behaviours: Rarely/Never=1, Sometimes=2,
Often=3 and Always=4. For sun exposure
and sunburn, respondents were asked on a
five-point scale how often over the past four
weeks they were out in the sun for more than
15 minutes between 11 am and 3 pm, and
how often they got sunburnt so that their
skin was sore or tender the next day. For

sun exposure, we coded responses so that
Never=1, Rarely=2, Sometimes=3, Often=4
and Always=5. For sunburn, we recoded
responses so that Not at all=0 and One or
more times=1 due to the rarity of multiple
incidences of sunburn. For the availability of
shade in public spaces, respondents were
asked whether it was easy (yes/no) in their
local area to find shade at a particular outdoor
space.

Statistical analysis

Data analyses were conducted using Stata
13. Population weights (provided by the
Department of Health) were applied so

that the estimated statistical models were
representative of the target population.'™ 16
Due to their ordinal scale, we used each of
the four sun protection behaviours as well
as sun exposure as dependent variables in
ordinal logistic regression models, so the
odds ratio (OR) represents the odds of a
one-unit increase in the survey response,
e.g. from rarely/never to sometimes, or
from sometimes to often, or from often to
always. We also conducted binomial logistic
regression to analyse sunburn incidence and
shade availability as binary variables.

To analyse changes over time in the
dependent variables, the survey year was
included in each of the models as the main
covariate of interest. The first survey year —
2007 for sunglasses and shade availability,

Table 1: Unweighted characteristics of NSW Population Health Survey participants.

2003
N=15,837
Age (mean; SD) 43.5(23.7)
Female (%) 56.9
Born in Australia (%) 83.4
Index of relative socio-economic disadvantage quintile (%)
1st quintile (least disadvantaged) 11.8
2nd quintile 18.1
3rd quintile 21.8
4th quintile 26.9
5th quintile (most disadvantaged) 214

Year
2007 2014 2016
N=16,160 N=14,732 N=15,884
455(243) 48.9(23.8) 51.3(24.6)
58.9 57.2 573
79.2 753 76.6
15.0 14.2 137
16.6 173 16.6
21.6 214 212
249 24.7 242
220 224 242
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and 2003 for the other explanatory variables
—was used as a baseline year to compare
separately with 2014 and 2016. ORs, 95%
confidence intervals (Cls), and corresponding
p-values were used to compare the effect

of being surveyed in 2014 and 2016 relative
to the baseline (earliest) year. Statistical
significance was inferred at p<0.05.

Comparing both 2014 and 2016 with the
baseline year helps to ensure that any
changes identified are not simply due to
temporal factors affecting the more recent
years, such as particularly hot weather,
which we are unable to control for in our
models. Potential confounders — age,

sex, country of birth and socioeconomic
disadvantage quintile — were included as
covariates in all logistic regression models, to
produce adjusted ORs. The socioeconomic
disadvantage of respondents was defined
using the Index of Relative Socio-economic
Disadvantage, which is calculated based

on the proportion of households in the
postcode with low income, people with no
qualifications and people working in low skill
occupations in a given postcode.'®

To analyse whether the changes over time
observed in sun protection behaviours, sun
exposure, sunburn and shade availability
were consistent across different age groups,
for females and males and different levels of
socioeconomic disadvantage, we performed
subgroup analyses stratified by age (children
<12, adolescents 12-17, adults >18 years), sex
and socioeconomic disadvantage (greater
socioeconomic disadvantage - quintiles 4
and 5; less socioeconomic disadvantage —
quintiles 1,2 and 3).

Results

Sample characteristics

The number of respondents interviewed
for the NSW Population Health Survey
varied between 14,732 and 16,160 in 2003,
2007, 2014 and 2016 (Table 1). The mean
age increased across the survey years from
44 years (SD=24 years) in 2003 to 51 years
(SD=25 years) in 2016. Females made up
57% to 59% of survey samples. Participants
who were part of the least disadvantaged
quintile comprised 12% to 15% of the
sample, and 21% to 24% comprised the most
disadvantaged quintile. The proportion of
respondents who were born in Australia
declined over the study period.
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Descriptive statistics

Based on visual inspection of mean survey
responses, wearing sunglasses was the sun
protection behaviour participants engaged
in most frequently across survey years (Table
2).The least frequent behaviour in 2003 was
applying sunscreen, whereas wearing a hat
was the least frequent behaviour in 2016. For
sun exposure, ‘sometimes’ and ‘often’ were
the most common responses in each year.
Across the survey years, 8-12% of participants
reported one or more sunburns over the past
month. Participants reported that shade was
most commonly available at public parks and
least commonly available at sporting areas in
each survey year.

Changes over time

ORs for sun protection behaviours, sun
exposure, sunburn and shade availability
between 2003 and 2016 are shown in Table
2, with the earliest year used as the reference
category for the ORs. Compared with 2003,
there was an increase in sunscreen use in
2014 and 2016. An OR of 1.52 (for 2016)
implies that for participants surveyed in 2016
the odds of reporting higher sunscreen use
(i.e. @ one-unit increase in survey response)
was 52% higher than for participants
surveyed in 2003, holding constant other
covariates. Wearing protective clothing also
increased over this period as did hat wearing.
However, there was no change in sunglass
wear over time. There was an increase in sun
exposure during times of peak UV in 2014
(OR=1.09 per one-unit increase in the survey
scale; p=0.004) and 2016 compared with
2003. Respondents also reported increased
incidence of sunburn over this period.
Respondents reported increased availability
of shade in public spaces between 2007 and
2016. This included at local sporting areas,
outdoor swimming pools and public parks.

Changes over time according to
age group, sex and socioeconomic
disadvantage

Shown inTable 3, the increase in the use

of sunscreen between 2003 and 2016

was driven by both children <12 years

and adults; whereas, sunscreen use by
adolescents (12-17 years) showed only a
modest improvement of borderline statistical
significance. Increased wearing of protective
clothing was observed among adults but
among children there was a decline in 2016
compared with 2003. While there was no
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Table 2: Changes in sun protection behaviours, sun exposure, sunburn and shade availability.

Year
2003 2007 2014 2016
N=15,837 N=16,160 N=14,732 N=15,884
Hat wear
Mean (SD) 2.16(1.29) 2.19(1.28) 2.18(1.27)
% Rarely/Never 49.5 47.2 473
% Sometimes 125 13.4 13.6
% Often 10.4 129 12.6
% Always 275 26.5 26.4
OR (95% CI) 1.00 1.09(1.02-1.16) 1.07 (1.00-1.14)
p-value 0.01 0.05
Sunscreen use
Mean (SD) 1.94(1.20) 2.25(1.24) 2.23(1.25)
% Rarely/Never 55.4 411 8.4
% Sometimes 14.8 185 16.7
% Often 103 14.6 139
% Always 19.4 25.8 26.1
OR (95% ) 1.00 1.50 (1.40-1.60) 1.52(1.42-1.63)
p-value <0.001 <0.001
Protective clothing
Mean (SD) 2.21(1.24) 2.40(1.21) 2.30(1.19)
% Rarely/Never 3.7 333 36.5
% Sometimes 16.6 21.0 20.7
% Often 14.5 18.2 185
% Always 252 274 243
OR (95% C1) 1.00 1.30(1.22-1.39) 1.14(1.07-1.21)
p-value <0.001 <0.001
Sunglass wear
Mean (SD) 237(1.32) 2.57(1.30) 2.54(1.31)
% Rarely/Never 43 341 35.4
% Sometimes 138 133 12.8
% Often 114 145 13.7
% Always 335 38.1 38.0
OR (95% (1) 1.00 1.02 (0.95-1.10) 0.99 (0.92-1.07)
p-value 0.61 0.87
Sun exposure
Mean (SD) 3.67(1.00) 3.71(0.98) 3.73(0.98)
% Never 0.0 0.0 0.0
% Rarely 14.0 12.5 12.0
% Sometimes 30.6 30.0 29.1
% Often 30.1 320 329
% Always 25.2 255 26.0
OR (95% 1) 1.00 1.09 (1.03-1.16) 1.12(1.05-1.18)
p-value 0.004 <0.001
Sunburn
% None 92.0 89.6 88.2
9% 1 or more times 8.0 10.4 1.8
OR (95% CI) 1.00 1.15(1.00-1.31) 1.35(1.18-1.53)
p-value 0.05 <0.001
Shade in sporting areas
9% Easy to find shade 58.7 67.6 68.5
9% Not easy to find shade 413 324 315
OR (95% () 1.00 1.47 (1.35-1.60) 1.54(1.41-1.68)
p-value <0.001 <0.001
Shade at public pools
% Easy to find shade 72.9 75.9 78.0
% Not easy to find shade 271 241 220
OR (95% () 1.00 1.20(1.08-1.35) 1.33(1.19-1.48)
p-value 0.001 <0.001
Shade at public parks
% Easy to find shade 754 78.9 81.0
% Not easy to find shade 24.6 211 19.0
OR (95% CI) 1.00 1.23(1.12-1.35) 1.41(1.28-1.55)
p-value <0.001 <0.001

Notes: SD, standard deviation; OR, odds ratio; CI, confidence interval
All odds ratios were adjusted for age, sex, country of birth and area-based socioeconomic disadvantage quintile.
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Table 3: Changes in sun-related behaviours and shade availability according to Table 3 cont.: Changes in sun-related behaviours and shade availability according

age-group, sex and socio-economic disadvantage. to age-group, sex and socio-economic disadvantage.

Year Year
Sun-related factor H
2003 2007 2014 2016 ST ey 2003 2007 2014 2016
Hat wear Protective clothing cont.
Children N=2055  N=2,205 N=1,459 N=1,559 Greater socioeconomic disadvantage
OR (95% Cl) 1.00 1.17(0.96-1.41)  0.94(0.78-1.14) OR (95% () 1.00 1.16(1.05-128)  1.09 (0.99-1.20)
p-value 0.12 0.53 p-value 0.004 0.09
Adolescents N=1,054  N=1,025 N=771 N=927 Less socioeconomic disadvantage
OR (95%C1) 1.00 1.09(0.82-146)  1.08(0.82-1.42) 0R (95% (1) 1.00 140(1.28-152)  1.17(1.07-1.27)
p-value 0.54 0.57 p-value <0.001 <0.001
Adults N=12728 N=12930  N=12,502 N=13,398 Sunglass wear
OR (95% CI) 1.00 1.03(0.95-1.11)  1.01(0.93-1.09) Children
p-value 0.50 0.84 0R(95% (1) 100 0.86(0.69-1.07)  0.89(0.72-1.12)
Males N=6831  N=6,641 N=6,312 N=6,778 pvalue 0.17 032
OR (95%C1) 1.00 1.10(1.00-1.21)  1.08(0.98-1.19) Adolescents
p-value 0.06 0.14 OR (95% Cl) 100 0.61(046-080)  0.63(0.48-0.83)
Females N=9,006  N=9,519 N=8,420 N=9,106 p-value <0.001 0.001
0R (95% (1) 1.00 1.08(0.99-1.18)  1.07(0.97-1.17) Adults
p-value 0.10 0.16 0R(95% (1) 100 1.00(0.92-1.09)  0.98(0.90-1.07)
Greater socioeconomic disadvantage ~ N=7,648  N=7,567 N=6,939 N=7,678 p-value 097 0.67
0R (95% (1) 1.00 1.03(0.93-1.14)  1.03(0.93-1.14) Males
p-value 0.59 0.58 OR (95% Cl) 100 110(099-1.22)  1.01(0.91-1.13)
Less socioeconomic disadvantage N=8,168  N=8,589 N=7,786 N=8,190 p-value 0.09 0.85
0R (95% (1) 1.00 113(1.03-1.23)  1.09(1.00-1.19) Females
p-value 0.01 0.05 0R(95% (1) 100 095(0.86-1.05)  0.98(0.88-1.08)
Sunscreen use p-value 032 0.64
Children Greater socioeconomic disadvantage
OR (95% CI 1.00 1.57(1.32-1.87, 1.49(1.24-1.79
5% ( ) ( ) OR (95% (1) 1.00 1.11(0.99-1.24)  0.99(0.88-1.11)
p-value <0.001 <0.001
p-value 0.07 0.81
Adolescents ) o
OR (95% CI 1.00 1.27(0.99-1.63 1.27(0.99-1.63 Less socioeconomic disacvantage
%) i 27095163) 127099169 OR (95% C1) 100 096(087-106)  1.00(0.91-1.10)
p-value 0.06 0.06
p-value 0.43 0.97
Adults
Sun exposure
OR (95% Cl) 1.00 1.49(1.38-1.61)  1.53(1.42-1.65) .
I 0.001 0.001 Children
- <0 <0
prvalue OR (95% Cl) 1.00 1.03(0.85-1.24)  1.00(0.84-1.17)
Males
p-value 0.77 0.95
OR (95% CI) 1.00 1.54(1.40-1.71)  1.58(1.42-1.75)
| 0,001 0001 Adolescents
prualue < < OR (95% C) 1.00 104082132 1.06(0.82-137)
Females
p-value 0.75 0.64
OR (95% Cl) 1.00 1.46(1.33-1.59)  1.48(1.35-1.61)
I 0.001 0.001 Adults
- <0 <0.
prvalue OR (95% CI) 1.00 1.12(1.05-1.19)  1.15(1.08-1.23)
Greater socioeconomic disadvantage
p-value 0.001 <0.001
OR (95% Cl) 1.00 1.48(1.33-1.64)  1.40(1.26-1.57) Males
-val 0.001 0.001
prualue < < OR (95% C) 100 101(092-1.10)  1.02(094-1.12)
Less socio-economic disadvantage
p-value 0.86 0.59
OR (95% Cl) 1.00 1.51(1.38-1.64)  1.58(1.44-1.73)
I 0.001 <0.001 Females
- <0 X
prvae OR (95% CI) 1.00 117(1.09-1.27)  1.22(1.12-1.31)
Protective clothing
p-value <0.001 <0.001
Children . _—
Greater socioeconomic disadvantage
OR (95% Cl) 1.00 1.01(0.84-1.21)  0.80 (0.66-0.96)
OR (95% Cl) 1.00 1.08(0.98-1.18)  0.99(0.91-1.09)
p-value 0.92 0.02
p-value 0.11 0.90
Adolescents X L
OR(95% CI 1.00 1.15(0.90-1.47 1.18(0.91-1.53 Less sodoeconomic disadantage
%00 : A Q0147 118(0911.53) OR(95% C1) 100 109(101-118)  1.20(1.11-1.29)
p-value 0.25 0.20
p-value 0.02 <0.001
Adults
Sunburn
OR (95% (1) 1.00 1.36(1.26-1.46)  1.17(1.09-1.26) .
| 0.001 0.001 Children
- <0. <0
prvaue OR (95% Cl) 1.00 0.92(0.52-1.61)  1.36(0.88-2.09)
Males
p-value 0.76 0.17
OR (95% Cl) 1.00 1.26(1.15-1.39)  1.10(1.00-1.21)
| 0001 00 Adolescents
pruale < ' OR (95% () 1.00 085(0.57-127)  130(0.91-1.86)
Females
p-value 0.43 0.14
OR (95% (1) 1.00 1.34(1.23-1.46)  1.17(1.08-1.28)
p-value <0.001 <0.001
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Table 3 cont.: Changes in sun-related behaviours and shade availability according

Article

Table 3 cont.: Changes in sun-related behaviours and shade availability according

to age-group, sex and socio-economic disadvantage.

2016

1.53(1.32-1.78)

<0.001

1.20(1.00-1.43)
0.05

1.56 (1.29-1.88)
<0.001

1.09(0.89-1.32)
0.41

1.53(1.29-1.82)

to age-group, sex and socio-economic disadvantage.

Sun-related factor

Shade at public pools
Greater socioeconomic disadvantage
OR (95% CI)
p-value
Less socioeconomic disadvantage
OR (95% CI)
p-value

Shade at public parks
Greater socioeconomic disadvantage
OR (95% CI)
p-value
Less socioeconomic disadvantage
OR (95% CI)

p-value

Notes:

Year
2007 2014 2016
1.00 135(1.14-1.61)  1.40(1.18-1.66)
0.001 <0.001
1.00 112(0.97-130)  1.27(1.10-1.47)
0.13 0.001
1.00 115(1.03-1.27)  1.26(1.14-1.40)
0.01 <0.001
1.00 130(1.15-147)  1.43(1.26-1.62)

<0.001

<0.001

Year
Sun-related factor
2003 2007 2014

Sunburn cont.

Adults

OR (95% Cl) 1.00 1.35(1.16-1.58)
p-value <0.001

Males

OR (95% Cl) 1.00 1.03(0.85-1.24)
p-value 0.77

Females

OR (95% Cl) 1.00 1.31(1.08-1.58)
p-value 0.01
Greater socioeconomic disadvantage

OR (95% Cl) 1.00 1.11(0.90-1.37)
p-value 0.34

Less socioeconomic disadvantage

OR (95% Cl) 1.00 1.18(0.99-1.40)
p-value
Shade in sporting areas

Greater socioeconomic disadvantage

OR (95% CI) 1.00 1.44(1.26-1.64)
p-value

Less socioeconomic disadvantage

OR (95% Cl) 1.00 1.50(1.33-1.67)

p-value

overall change in the wearing of sunglasses
between 2007 and 2016, there was a decline
in use by adolescents. Sun exposure and
sunburn increased among adults but not
among children or adolescents.

The overall changes over time in sun
protection behaviours were consistent for
both females and males. However, while

sun exposure and sunburn increased for
females, for males there was no change in
sun exposure and a weak positive association
with sunburn.

Changes over time in sunscreen use,
protective clothing and the availability of
shade in public spaces were consistent
across different levels of socioeconomic
disadvantage. Hat wear increased among
people with less socioeconomic disadvantage
but was unchanged among people with
greater socioeconomic disadvantage. Sun
exposure and sunburn increased in people
with less socioeconomic disadvantage but
were unchanged among people with more
socioeconomic disadvantage.

Discussion

Previous longitudinal research in Australia has
shown that there was a marked improvement
in sun protection behaviours from the
1980s until the mid-1990s, coinciding

466 Australian and New Zealand Journal of Public Health

0.07 <0.001

SD, standard deviation; OR, odds ratio; Cl, confidence interval

All odds ratios were adjusted for age, sex, country of birth and area-based socioeconomic disadvantage quintile.
Children were <12 years, adolescents 12-17 years, and adults =18 years.

1.51(1.32-1.73)

<0.001 <0.001

1.55(1.39-1.74)

<0.001 <0.001

with the introduction of mass media and
school-based sun protection campaigns,
before this improvement plateaued in the
2000s.'>™ Although our study design was
cross-sectional rather than longitudinal,
the survey was repeated in different years,
was population-based and the analysis was
weighted to the target population, allowing
examination of changes in the population
over time. Our results suggest that sun
protection behaviours improved further
between 2003 and 2016 in NSW. Despite this
improvement, these data show that many
people in NSW continue to rarely or never
engage in recommended sun protection
behaviour: ranging in 2016 from 35% who
never/rarely wear sunglasses to 47% who
never/rarely wear a hat. These results show
that there remains a need for public health
campaigns to improve sun-related behaviours
in the population.

Despite overall improvements, our age-
group analysis indicates that sun protection
behaviours did not significantly improve
among adolescents and for sunglass wear

it worsened for this age group over the
sample period. This trend is consistent with
the findings for adolescents living in Victoria
and Western Australia and highlights the
need for effective policies to improve sun
protection behaviours in this age group that
is typically hard to influence.''° Previous

© 2021 The Authors

qualitative research has highlighted multiple
potential causes of poor compliance

among adolescents including the perceived
desirability of a tan, prevailing fashion trends
that discourage the wearing of protective
clothing and hats, and the perception that
sun protection is inconvenient.?®

Our results also indicate that local
governments have improved access to shady
areas in public spaces over time and that

this increase was consistent across different
levels of socioeconomic disadvantage. It

is important that access to shade in public
areas is equitable, since previous research has
found that people living in areas with more
socioeconomic disadvantage have less access
to shade in public spaces.?’

In contrast to improvements in sun protection
behaviours and shade availability, our results
also demonstrate an increase in sun exposure
and sunburn over the sample period

among adults, particularly among females

as well as people with less socioeconomic
disadvantage. Studies across different
countries have found that females are more
likely to believe that tanning improves their
appearance and are more likely to engage

in outdoor and indoor tanning.?2* This
suggests the need for programs that seek to
reduce sun exposure and sunburn among
females by reducing the appeal of tanning.
People with less socioeconomic disadvantage
may have more opportunity for peak-time

UV exposure during leisure time and holiday
travel.

2021 voL. 45 No. 5
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The fact that rates of sunburn increased
despite increased sun protection behaviours
highlights that multifaceted public health
initiatives are needed that not only focus on
improving sun protection behaviours and
attitudes towards tanning but also reduce
time in the sun, particularly at times of peak
UV, and increase the availability of shade in
public places. Indeed, 60% of respondents in
2016 reported often or always spending more
than 15 minutes in the sun between 11 am
and 3 pm. However, this metric is only a blunt
measure of sun exposure since it does not
differentiate between spending 15 minutes
and spending longer periods outside. As
aresult, it may not fully capture trends for
people spending longer periods outside in
the sun.

There are several limitations in our study.
One is that the sun protection and sun
exposure measures were self-reported.

This could introduce bias from poor recall

or from a desire of respondents to provide
socially desirable responses.?> However,
self-reported sun protection behaviours and
exposures have previously been shown to

be correlated with more objective measures
without systematic bias, and are thus valid
measures.?28 To our knowledge, survey
items regarding the availability of shade have
not been validated, but compared with sun
protection behaviours they may be less prone
to bias from socially desirable responses.

Skin colour and skin sun sensitivity were

not included as covariates in the regression
models because these variables were only
collected in 2014 and 2016. This could have
biased the estimated models, particularly if
the distribution of skin types has changed
over time, although this may have been partly
controlled for by including respondents’
country of birth as a covariate.

In the NSW Population Health Survey,
responses for children and adolescents
under 16 years of age were provided by
their parents who may not have accurate
knowledge of their children’s sun protection
behaviours and exposures outside of times
they were accompanying them. Adolescents,
in particular, could over-estimate their use of
sun protective behaviours to their parents in
order to avoid censure. However, our results
for adolescents showed similar trends to
previous longitudinal research that surveyed
adolescents directly.""'° In addition, the
sample size for children and adolescents was
much smaller than for adults, which limits
the ability to detect statistically significant
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associations in these subgroups in the
analyses by age group.

Because the NSW Population Health

Survey was collected across the whole year,
our descriptive statistics are not directly
comparable to other longitudinal studies
that have asked participants about their

sun protection behaviours and exposures
during summer months. Our models also

did not control for temperature or other
weather conditions at the time of the survey.
The average temperature in NSW and the
Australian Capital Territory was 0.3 degrees
higher in 2014 and 2016 compared with 2003
and 2007, but it is unknown to what extent
this difference would affect sun protection
behaviours and personal sun exposure.?’
Interviews were conducted continuously
between February and December, so it is
unlikely that the proportion of respondents
surveyed in the warmer months differed
across survey years. The inability to examine
seasonal differences in behaviour and control
for key variables such as temperature, UV and
skin type means that these results should not
be considered gold standard for reporting

on changes in sun protection and exposure.
The measures of perceived shade availability
over time are likely to be less seasonally
dependent and provide a useful evaluation
measure for targeted improvements in shade
provision by state and local governments,
such as shade provision grants and other
initiatives by the Cancer Institute NSW and
Cancer Councils.303

Conclusion

This study has shown that sun protection
behaviours improved in NSW between
2003 and 2016, but this was less apparent
for adolescents. However, rates of sunburn
and sun exposure during times of peak UV
increased over this period among adults,
particularly women and people with less
socioeconomic disadvantage. These results
highlight an ongoing need for sun-safe
policies and campaigns to improve sun
protection behaviours among adolescents
and to reduce sun exposure during times of
peak UV.
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