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Does an Intervention Need to be Personalised to be More Effective in Changing Intentions,

Motivations, Attitudes and Fear Arousal Towards Sun Protection?

Previous health campaigns promoting sun-safe practices have not been as successful as
would have been hoped in reducing the incidences of skin cancer in Australia. In the past,
health-based and education-based messages have been used in these interventions to try to
reduce the rate of intentional sun exposure. The present literature review concludes that
health-based and education-based campaigns have been successful in increasing
knowledge regarding the aegative consequences of excessive sun exposure, however, what
all these campaigns fail to take into consideration is the primary reason behind intentional
tanning, which is the fact that people tan because they think it makes them look more
attractive and healthy. Recently, interventions using appearance-based messages that
counter this view have been examined. Results from an appearance-based approach
focusing on attractiveness of tans have been more successful, although are still limited
regarding their effect on intentions, motivations, attitudes and fear arousal towards sun
protection. The most recent direction research has taken is to show participants what the
sun has actually done to their appearance through the use of uitraviolet photographs. The
few studies undertaken using this strategy have shown promising results by allowing
participants to see the damage, not normally visible to the naked eye, that the sun has
already caused. The present literature review concludes that personalising an intervention
through the use of ultraviolet photographs in addition to an appearance-based message
may be more effective in changing intentions, motivations, attitudes and fear arousal
towards sun protection than an appearance-based message that was not personalised.

Author; Kellie Jones
Supervisor: Dr Paul Chang
Submitted: October 2004
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Introduction

In a country like Australia, it is vital that people pay attention to the negative
effects of excessive sun exposure. The present literature review provides evidence for the
effectiveness of a strategy that personalises the health promotion message that people
should not intentionally tan., First, background information and statistics regarding skin
cancer in Australia and the effect skin cancer has on one's health are outlined. Then, a
review of previous health campaigns targeting excessive sun cxposure is undertaken.
Following this, an explanation is given to describe the factors that influence tanning
behaviours, the most influential factor being to increase one's personal appearance (e.g.,
Hillhouse & Turrisi, 2002). For the vast majority, people tan because they think it makes
them look healthier and more attractive (Jones & Leary, 1984; Keesling & Friedman,
1997). The review will develop the rationale that interventions where people actually see
their sun-damaged appearance will be more effective in convincing them to take up sun
protection. In conclusion, it is argued that the most effective studies have focused on the
core reason for tanning, which is to enhance personal appearance, and that a personalised
strategy may be the most successful way to change intentions, motivation, attitudes and
fear arousal towards sun protection, thereby reducing skin cancer incidences.
Sun Exposure and Skin Cancer

Despite widespread health promotion campaigns in Australia promoting sun-safe
behaviours, the incidence of skin cancer continues to increase by about 5% each year
(NHMRC, 1996). About 5.6 million Australians still get sunburnt every summer, despite
the fact that virtually all Australians know the risks of developing skin cancer {Anti-
Cancer Council of Victoria, 1999). It is common knowledge that excessive exposure to the
sun's ultraviolet (UV) rays can cause skin cancer. Moreover, artificial tanning using

_ . 4 .
sunbeds, which is becoming more and more popular, may also cause skin cancer



Personalised Intervention 4

{Caltabiano & Sarafino, 2002). Evidence from previous studies show that exposure to UV
radiation from sunbeds is a significant factor in the development of melanoma, which is
the most dangerous of all skin cancers (Freak, 2004). Melanoma is the most common
cancer to occur in men and women aged 15 to 44 years. In fact, Australians are eight times
more likely to develop common skin cancer than any other form of cancer and Australia
has the highest incidence of skin cancer in the world (Caltabiano & Sarafino, 2002). In
1997, for example, 8,366 new skin cancer cases were diagnosed in Australia and 910
people died of melanoma (Anti-Cancer Council of Victoria, 1999). These statistics do not
reflect the fact that, although skin cancer is the most common form of cancer, it is also the
most preventable (Lamanna, 2004).

The degree of damage cawnsed by excessive sun exposure is dependent on the
amount of sun exposure, frequency of burns, skin type, hair and eye colour, geographical
location and time of year (Lamanna, 2004). Although there are some positive aspects of
sun exposure, such as its role in the production of vitamin D, the negative consequences
far outweigh the benefits (Sinni-MiKeehen, 1995). When a person does not protect
themselves against the sun's UV rays, the skin darkens as a defence mechanism against
UV ray damage. This causes the skin to age prematurely and increases one's risk of
developing skin cancer. Sunburn can oceur after only 15 minutes exposure to the sun's UV
radiation. UV rays cannot be seen or felt and are not related to temperature as UV levels .
can still be extreme on cool or cloudy days. When UV light hits the skin, the epidermis
releases chemicals that cause blood vessels to swell and leak fluids, causing inflammation,
pain and can cause a reddened appearance. Damaged skin cells peel off to get rid of
damaged skin cells {(Anti-Cancer Council, Victoria, 1999).

Exposure to UV radiation is clearly harmful because it has the potential to cause

skin cancer, In order to educate all Australians regarding the effects of sun exposure,
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previous health promotion campaigns have focussed on deli\z;ering either health-based
messages or education-based messages. These messages describe the risks of overexposure
to the sun and how behavioural changes (such as wearing a hat and staying out of the sun
in the middle of the day) can help minimise UV radiation exposure. As mentioned earlier,
despite the widespread campaigns that educéte about the health risks of skin cancer, the
popularity of tanning increases in an unabated fashion. Generally, it is argued that
education is the best tool to prevent problems related to UV exposure (Sinni-MiKeehen,
1995). This may be because one's knowledge and attitudes play a part in early detection of
skin cancer (Freak, 2004).
Ineffectiveness of Previous Health-based and Education-based Campaigns

Various studies have shown that education-based programs are not good at
changing actual behaviour, even though they may increase knowledge about. the potential
risks of skin cancer. Clearly, increased knowledge does not necessarily translate into
actual behaviour change (Lamanna, 2004). The . fectiveness of presenting educational
material regarding skin cancer prevention has been the topic of much research. For
example, in one study concerning attitudes towards skin cancer and health, it was found
that an education-based campaign increased participants' knowledge of the risks of skin
cancer, however, their attitudes towards sunbathing and tanning were not significantly
affected (Kristjansson, Helgason, Mansson-Brahme, Widlun&-lvarson, & Ullen, 2003).
The researchers concluded that education-based interventions increased knowledge only
and that a more extensive intervention would be_ required to change behaviours and
attitudes. Kristjansson et al. did find a change in the participants' motivation regarding
avoiding the midday sun. This change in motivation was measured using the
transtheoretical model, a model that describes the different stages of contemplating

behavioural changes. If a participant was already contemplating changing her or his
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behaviour regarding tanning, the results of the intervention may be more significant
compared to a participant who had aot contemplated changing her or his behaviour
regarding tanning. Taking into consideration the transthc_:oretical model allowed the
researchers to fmd.out the stage participants were at when contemplating behaviour change
during baseline, which enabled them to measure the effect of the intervention itself.

One of the most popular sun protection interventions, the 'Slip Slop Slap'
campaign, was launched in 1980 in Australia (NHMRC, 1996). The Slip Slop Slap
campaign was an educational health campaign that promoted sun-safe behaviours. It was a
successful campaign in regards to increasing the public's knowledge about sun-safe
behaviours and created more negative attitudes towards tanning but it was less successful
in actually changing behaviour. Therefore, even one of the most popular campaigns,
although increasing knowledge, failed to change behaviour significantly. This limited
success did lead to the implementation of further campaigns but statistics show that skin
cancer rates have still continued to rise each year (Williams, 2002). Therefore, the
campaigns undertaken in Australia were unable to effectively alter sun. protection
behaviours,

The evidence reviewed above suggests that the primary way in which the sun
protection message is conveyed is through education-based campaigns., What these
campaigns lack, however, is that they simply talk about skin cancer, and do not personalise
the message and make it relevant to the individual. Therefore, alternative ways to promote
sun-safe behaviours need to be examined. One such alternative would be to test the effect
of a personalised intervention. The rationale behind such an idea is drawn from evidence
that focusing on one's personal appearance is the primary motivator for continued exposure

to the sun (Hillhouse & Turrisi, 2002; Jones & Leary, 1994, Kéesling & Friedman, 1997).
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Focussing on one's personal appearance rather than aiming to increase knowledge
about sun and skin cancer may be more effective in changing behaviour. Due to the lirnited
success of health-based and education-based interventions, a personalised alternative may
be more effective at communicating one's susceptibility to the negative effects of sun-
exposure behaviour, and thereby motivating change in behaviour, In the sections that
follow, the support for a personalised intervention focussing on personal appearance is
reviewed.

Personal Appearance

What education-based campaigns lack is that they do not consider the motivations
behind why people tan in the first place. In order to design an effective intervention, the
motivations that influence tanning behaviours need be considered. There are several
.factors that influence one's behaviour and these factors need to be considered within a
system (Caltabiano & Sarafino, 2002). For example, there are individual factors including
personality, interpersonal factors including family and friends and factors in the
community, such as schools, doctors, churches and local communities. These factors all
play a part in influencing one's intentions, beliefs, motivations and behaviour, Therefore,
espousing knowledge alone regarding the effects of sun exposure may b.e of limited value,

The literature suggests there are many factors why people intentionally tan,
including risk taking, relaxation, knowledge of others with skin cancer, peer pressure and
self-image (Keesling & Friedman, 1987). Many peeple, especially adolescents, hold strong
positive attitudes towards sunbathing (Jackson & .Aiken, 2000). A tan is said to increase
one’s attractiveness and healthy appearance (Leary & Jones, 1993). These social and
cultural norms are a powerful influence on one's behaviour (Moghaddam, 1998). With
regards to adolescent behaviour, several factors help to set the norm for tanning behaviour.

These include whether or not friends use sunscreens, whether or not one's friends
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sunbathe, and the level of tanning that one's friends achieve. (Jackson & Aiken, 2000).
Regarding adults, high-status or famous people are influential role models that exert a
poWerﬁJ.I influence on image norms {(Moghaddam, 1998). For example, many adults aspire
to look like their favourite movie star, which often involves having a tanned complexion.
Hence, the factors that contribute to setting the social norms with respect to tanning must
be considered in any intervention designed to target intentional sun exposure behaviour.
What has been highlighted time and again in the literature as the most influential
factor for tanning behaviours is personal appearance. Studies have shown that people,
especially younger adults, believe that having a tan makes you look more physically
attractive (e.g., Hillhouse & Turrisi, 2002; Jones & Leary, 1994; Keesling & Friedman,
1997; McClendon, Prentice-Dunn, Blake & McMath, 2002; Mahler, Kulik, Gibbons,
Gerrard & Harrell, 2003; Miller, Ashton, McHoskey & Gimbel, 1990; NHMRC, 1996).
This belief has a long history. Tanning was one of the popular beauty fads that has
evolved into a concept of beauty, A tan was considered attractive because it showed that
one had been on an exotic holiday which reflected one's status. Moreover, health
practitioners promoted tanning as a way of producing vitamin D but failed to state that
minimal exposure to the sun was sufficient (Williams, 2002). Finally, the modelling world
emphasised the importance of a tan as part of any beauty routine (Salpietro & Del Campo,
1995).
| The pervasiveness of the tanning message is demonstrated by information in the
popular press. For example, in an issue of Sun and Skin News published by the Skin
Cancer Foundation in America, it was found that over 80% of people aged 25 years and
younger believed they looked better with a tan. It was suggested, therefore, that the best
way to convince people about the dangers of sun exposure would be to focus on what UV

radiation does to one's appearance (Gorgos, 2002).
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Contrary tc; the belief that tanning is attractive, however, tanning actually causes
premature ageing of the skin and other negative consequences to one's appearance (Anti-
Cancer Council, Victoria, 1999). The most frequent part of the body to get sunburnt is the
face and this is the leading cause of premature ageing. Exposure to UV fays causes cells to
die off more rapidly, which causes the skin to age faster. The visible signs of aging caused
by UV exposure have been known to emerge in people,as early as 15 years of age. In
Australia, people are prone to sun damage and premature ageing, due to the extreme levels
of UV radiation exposure throughout the year, and not just the summer months (Anti-
Cancer Council, Victoria, 1999).

The importance of a tan for improved personal appearance has also been
highlighted in the research literature. In one study, conducted by Jones and Leary (1994),
the effectiveness of health-based versus appearance-based messages on university studénts'
intentions to protect themselves against Iexcessive sﬁn-exposu:e was explored. The
participants were randomly allocated to one of three groups, The first group was given an
essay to read describing health risks of excessive exposure to the sun. The second group
was given an essay to read that described the deleterions effects of tanning on physical
appearance. The third group was a control group given an essay to read that described the
process of getting a tan. The most effective intervention was group two that combined the -
message that tanning, rather than enhancing one's physical appearance, actually
deleteriously effected one's looks as a result of premature aging. In addition, Jones and
Leary found that for participants who were concemned about their appearance, then the
effects were even more significant in group two. The results showed that appearance-based
messages were more effective in changing intentions to protect against sun-exposure,

compared to health-based messages or a control group.
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Recent studies have confirmed that combining both a health-based plus an
appearance-based message hés been more effective than a health-based message alone.
Jones (2002) and Caccetta (2002) found that combining health- and appearance-based
~ knowledge was more effective in changing intentions to change, fear levels and
knowledge, however, it was not more effective in changing attitude or motivation towards
change. Kubiak (2003) also found the same effects as Jones and Caccetta. In addition,
Kubiak found an increase in motivation to adopt safe sun practices when participants were
shown appearance plus health information compared to a group of participants who were
only shown health-based information, and compared to a control group who viewed
general information about healthy living. Moreover, Kubiak found the appearance plus
health group was also more effective in changing attitudes towards sun-exposure compared
to the control group, but was no different to the health only group.

Not only has it been found that a tan is important for improved personal
appearance, but this belief has been found to outweigh the risks of developing skin cancer,
These findings have been interpreted according to the health belief model, which posits the
likelthood someone will take preventative action depends on the threat of the health
problem and the pros and cons of taking action (Caltabiano & Sarafino, 2002). For
example, attitudes, knowledge, perceptions, beliefs and behaviours among American
college students regarding sunbathing and skin cancer using surveys were examined by
Lamanna (2004). The instruments sﬁe used measured tanning behaviours and attitudes
towards general cancer and cancer prevention. These instruments were based on the health
belief model that describes perceived susceptibility, seriousness, benefits and barriers as a
rationale for behaviour, .Si gnificant gender differences regarding degree of value placed on
suntanned skin were found, which the health belief model was unable to explain.

However, it was also found that participants believed the benefits of tanning outweighed
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the risks of developing skin cancer. Female participants displayed greater knowledge
towards sunbathing risks and skin cancer but they also placed a greater value on. the
appearance of tanned skin. Personal attractiveness was more important than skin cancer,
Lamanna concluded that it would be beneficial for interventions to concentrate on the
immediate negative effects of tanning on personal appearance. She suggested that the ﬁse
of UV photographs to depict prematurely aged skin would be beneficial. |

The studies reviewed above highlight the need to consider people's reasons for
tanning, the primary reason being the enhancement of personal appearance. This means
that personal appearance should be a factor when designing interventions to promote sun
protection. Recently, the direction that many studies have taken is to include personalised
images that show sun damage not normally visible to the naked eye. Additionally,
personalisation of the intervention has also been found to raise interest.amongst
participants thereby directing attention to the intervention (Mabhler et al., 2003; Rossi, Blais
& Weinstock, 1994). This has been achieved through the use of UV photographs and the
use of these photos will be reviewed in the following section.
UV Photographs

UV photographs have been used in previous clinical trials to show the negative
effects sun exposure has on the skin (Fulton, 1997). UV photos show underlying skin
damage caused by UV exposure that cannot be seen by the naked eye, such as epidermal
pigmentation, which includes brown spots and a freckled appearance. Ultraviolet radiation
(UVR) includes both UV-A and UV-B rays and can cause acute sunburn,
photocarcinogenesis, immunologic suppression and photoaging of the skin (Kaminester,
1996). Photoaging refers tr the changes in the skin that are caused by chronic exposure to
UVR. Photoaging includes formation of brown spots on the skin, fine and deep wrinkling,

blackheads, whiteheads, prominent blood vessels, yellow colouring of the skin, loss of
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elasticity of the skin, parched appearance, dryness and itchiness, basal cell carcinomas,
squarous cell carcinoms and malignant melanomas and damage can occur from as little as
10 minufes exposure to UVR (Kaminester, 1996). The UV photograph, therefore, provides
a personalised view of underlying skin damage, which may be used to augment the health-
based message.
Personalised Interventions

The personalisation of an appearance-based message was tested in a study
conducted by Rossi et al. (1994). It was found that personalisation of the appearance-based
message resulted in a high'degree of interest and that people were eager to participate. The
aim of the intervention was to promote individual precautionary behaviours regarding skin
cancer prevention. Two of the seven interventions used a personalised appearance-based
message the first of which used a sun scanner, which highlighted the negative cosmetic
effects of chronic sun exposure on the face. The second personalised intervention consisted
of taking UV and polarised light instant photographs of paﬂicipants’ faces to show the
effects of sun exposure to the face not visible to the naked eye. The most interesting thing
to note from Rossi et al.'s study was that the highest participation rate came from the
photography intervention., The researchers recorded a high degree of interest among
potential participants for this personalised intervention and found the participants were
more likely to absorb the information if they were interested in the content. In addition, the
participants were shown the immediate consequences of their behaviour. Unlike other
interventions that do not show the immediate negative consequences of sun exposure, this
strategy was able to reach the participants instantaneously. Having a UV photograph taken
was also a highly personal reminder that they could take home with them and show family
and friends, which could create discussion regarding sun protective behaviours (Rossi et

al., 1994).
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The finding that personalisation of an appearance-based message resulted in
increased interest by participants was supported in another study that examined the effects
of using an appearance-based intervention only, which described photoaging information,
versus using the appearance-based intervention plus UV photographs. Both intentions and
protective behaviours regarding sun protection were significantly increased in the group
shown appearance-based information plus UV photographs. It was found that the UV
photographs made the appearance-based message more salient and resulted in a
substantially lowered rate of rgported sunbathing, Additionally, at follow-up, those
participants reported greater protective behaviours regarding incidental sun exposure
(Mahler et al., 2003).

In summary, results from previous research suggest that the persbnalised
_interventions using appearance-based messages have.been found to increase participants'
knowledge and behaviour. Other studies reviewed support this finding, but in addition
have found significant increases in motivation in addition to knowledge and behaviour
(Pagoto, McChargue, & Faqua, 2003). The use of UV photographs resulted in immediate
as opposed to delayed consequences and targeted the most fundamental reason for
intentional sun exposure, which was to increase personal appearance. The researchers also
found that measuﬁng motivation pre- and post-intervention was helpful in discovering the
process of change regarding behaviour compared to the direct measures of behaviour.
These findings were important because the results showed a positive significant change in
motivation and behaviour.

The rationale for both undertaking personalised strategies focussing on appearance,
as well as looking at both motivation and behaviour is explored below. Four main models

can be uscd to explain the effectiveness of the photoaging stimuli. These models are
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immediate versus delayed consequences, threat appeals, the health belief model and the
transtheoretical model and are briefly reviewed in the sections below.
Immediate versus Delayed Consequences

When consequences of behaviour are imn.le.diate, there is a greater likelihood of
behaviour change than when consequences are delayed (Tar;py & Sawabin, .1974). In other
words, if one believes they are more vulnerable and can see the damage immediately, then
they are more likely to change their behaviour. It stands to reason that delaying the
consequences of a particular behaviour reduces its impact. The use of UV photographs
addresses this issue because the photographs immediately show any damage caused
through sun exposure, thereby increasing one's perception of their vulnerability towards
sun damage. If we can emphasise the negative consequences of exposure on appearance
then this approach may be more effective (Mahler et al., 2003).

The use of immediate versus delayed consequences concerning the issue of
personal appearance as a strong motivator for tanning behaviours has been explored in
several studies. For example, J ackson and Aiken (2000) defined risk as the distal threat (at
some time in the future) of skin cancer and the more proxiinal threat (immediate threat) of
photoaging. In Jackson and Aiken's intervention, the authors addressed issues concerning
immediate versus delayed consequences, It was stated that the risk of skin cancer seemed
remote to people, therefore they hypothesised that an intervention would need to show
immediate consequences in order to be more effective. This intervention drew its rationale
from the health belief model, which posits the likelihood someone will take preventive
action depends on the threat of the health problem and the advantages and disadvantages
of taking some preventative action (Caltabiano & Sarafino, 2002).

In Jackson and Aiken's (2000) study, it was found perceived susceptibility to skin

cancer and photoaging were a powerful predictor of intention to both sun protect and
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sunbathe. They also found that beliefs about photoaging showed a relationship to intention
and behaviour. Taking these findings into consideration regarding young adults, it would
be beneficial to target this proximal risk of premature aging. This proximal risk not only
highlights immediate conseciuences, it undermines the rationale for sunbathing in the first
place, which is to make one more attractive. In other words, pfoxirhal interventions stress
the fact that sunbathing ages the skin which makes it more unattractive. Theréfore, in order
to design an effective strategy it would be advantageous to show the immediate
consequences of current behaviour which may encourage immediate behaviour change.
The positive effect an immediate versus delayed consequence can have on an interventioﬁ
can be further enhanced through the use of threat appeals.
Threat Appeals

The use of threat appeals has a long history in heélth promotion. Threat appeals
may also help explain why a personalised intervention using appearance-based messages
would be effective. The emotional components of threat appeals stress the harmful
consequences that will occur if a recommendation is not followed. This is done by
inducing fear. Inducing fear about the negative consequences of one's actions (or lack of
actions) is said to motivate one to.comply with the advocated recommended behaviours to
avoid the negative consequences (Devos-Comby & Salovey, 2002). This strategy can Iéad
to two different responses. If the threat appeal also contained an effective method of how
to avoid the negativé outcome, through self-efﬁcacy, people would be motivated to
comply with the threat appeal. However, if the threat appeal did not contain any strategies
to avoid the negative consequences, people may rationalise their current behaviour so that
the threat became irrelevant.

The protection motivation theory also helps explain, in a cognitive way, why threat

appeals may be effective. There are four components of the protection motivation theory,

R,
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including severity of threat, vulnerability to the threat, response efficacy (the negative
consequence can be avoided by following the recommendation) and self-efficacy (the
belief that one can engage in the preventative behaviour) (Devos-Comby & Salovey,
2002). Therefore, the threat itself is not the core component required in order to achieve
change; rather, the appeal must contain several components such as promoting self-
efficacy, to optimise the likelihood th.e advocated behaviour is adopted.

One major pitfall reparding threat appeals is that people tend to minimise the
possibility that they will personally experience a negative outcome (Devos-Comby &
Salovey, 2002; Petty & Wegner, 1998). This negative aspect of threat appeals helps to
justify the rationale to use personalised methods in designing strategies for behaviour
change. If a person is confronted with knowledge or evidence of their own vulnerability,
this could make it harder to minimise the possibility that they will personally experience a
negative outcome, Individuals are generally unrealistically optimistic about their risks for
all sorts of potential health problems and are resistant to feelings of personal susceptibility.
By taking UV photographs of individuals participating in a health campaign targeting the
prevention of sun exposure, those individuals would be unable to minimise the possibility
that they may have personally experienced any negative consequences of sun exposure,
including skin cancer, because the evidence is presented to them immediately. In turn, this
may lead fo a change in attitudes and intentions regarding sun exposure and motivate them
to change their actual behaviour.

Health Belief Model

Both threat appeals and immediate versus delayed consequences are helpful in
providing a rationale for the development of an intervention programme promoting sun-
safe behaviour, However, what they fail to take into consideration is how people perceive

their own susceptibility, as well as the seriousness of their actions and the benefits and




Personalised Intervention 17

barriers of behaving in a certain manner. Therefore a review of the literature in relation to
the health belief model is presented, which takes into account these factors. In this model
people make two assessments before deciding to take preventative action., The first
assessment is to decide how threatening the health problem is. This involves how the
individual perceives the seriousness of the threat and one's own suséeptibility. The second
assessment is the weighing up of the pros and cons of undertaking the behaviour. That is, a
person makes an asscssment of the benefits of undertaking the new behaviour or
maintaining the current behaviour, and the costs, such as how much money is involved or
how significantly does one's lifestyle have to change (Caltabiano & Sarafino, 2002). The
health belief model provides the rationale for focﬁsing on the core reason for tanning,
which is to enhance one's personal appearance. By showing that one's appearance is
actually being damaged by, sun .exposure, rather than being improved, this would help
increase the perceived threat. In this way, personalising the message by taking UV
photographs increases one's perceived susceptibility. According to Caltabiano and
Sarafino, older adults perceive themselves | as more vulnerable than younger adults
regarding illnesses. Therefore, in order to reach younger adults, a personalised message
may be more effective in changing their behaviour because they can see the immediate
effect that their behaviour is having on their personal appearance. The costs of tanning
would be seen as proximal rather than distal and this may motivate immediate behaviour
change. Additionally, the use of UV photographs would challenge people's rationale for
tanning because people would see that what they are actually doing is damaging their skin
and appearance.
Transtheoretical Model

The health belief model is therefore useful to help understand people's perceptions

towards their behaviour but what it does not take into account is the readiness with which
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people ére prepared to change their behaviour. The transtheoretical model helps put into
perspective the stages at which people are prepared to change a particular behaviour. It
may be that sbme_ people have never considered changing a particular behaviour, whereas
other people have been contemplating for some time whether to change a particular
behaviour, If a person is currently well, they may not believe that they need to change any
of their behaviours. However, if a person is unwell then they may feel motivated to
change certain behaviours, Thereforé, it is important to know whether someone is
motivated to change a particular behaviour when exposing a person to an intervention so
that the motivation level can be faken into account when calculating the effect of the
intervention on the targeted behaviour change.

There are five stages of change in the transtheoretical model (Ryder, 1999). The
first is precontemplation, where an individual has no intention. to change her or his
behaviour. The second stage, contemplation, is when an individual is ambivalent about her
or his behaviour. At the third stage, preparation, an individual has decided to change her or
his behaviour and has made plans regarding how to do so. At the action stage, the fourth
stage, the individual is actively changing her or his behaviour. Most interventions designed
to change behaviour are focused on actively changing behaviour, regardless of whether the
individual concerned is at the action stage or not. The final stage, the maintenance stage, is
when an individual has either changed her or his behaviour for six months or the effort put
into changing the behaviour has reduced. Depending on the stage at which an individual is,
intervention processes would work differently. To date, previous research on sun
protection involving the use of personalised UV photoaging photographs has failed to take
into account whether or not people are prepared to change their behaviour,

The transtheoretical model is relevant regarding sun protection behaviour because

any intervention outcome recorded would be mediated by the participants’ stage of change.
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The effectiveness of an intervention would depend in part on what stage of change the
intervention is geared towards. Therefore, recording participants’ motivation to change
their behaviour at pre-test allows the researcher to take this into account when analysing
the results from the intervention. Additionally, by using UV photographs, participants
may realise that although they perceive themselves as n;lore attractive with a tan, their skin
has actually been damaged. It may cause people to become miore motivated to change
their tanning behaviours, As mentioned earlier, to date, the .stage at which a person is at
with regards to their preparedness to change has yet to be explained fully in research using
personalised images to convince people to protect themselves from the sun.

Conclusion

After reviewing the literature concerning the effectiveness of personalised
interventions in changing intentions, motivations, attitudes and fear arousal concerning sun
protection, it is concluded that personalised interventions should indeed be considered. The
interventions that focussed on health-based and education-based strategies have resulted in
limited success. People's knowledge increased but very little, if any, behaviour change was
found (Lamanna, 2004). This evidence was supported by the statistics showing a continued
increase in the incidences of skin cancer (NHMRC, 1996). In other words, there has been
no follow up with regards to reporting any actual behaviour change, It was found that these
previous strategies had failed to consider the most important influential factor concerning
people and intentional sun exposure, Being to enhance personal appearance.

The studies that explored strategies using appearance-based messages have shown
increased effectiveness in changing intentions, motivations, attitudes and fear arousal,
although, again, actual behaviour change was limited (Hillhouse & Turrisi, 2002). Those
interventions exploring the use of personalised strategies have resulted in the most

successful changes regarding intentions, motivations and behaviour change (Mahler et al.,
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2003). Specifically, the direction that many studies have now taken in exploring the use of
UV photographs to personalise the intervention have encouraging results. Not only was
this method found to challenge a person's core reason for intentional sun exposure,
tanning, but in addition, this strategy also had the effect of being able to deliver the
immediate consequenées of this particular behaviour by showing the true consequences of
their tanning behaviour, This personalised strategy was found to hold the interest of the
participants and the message was more likely to be absorbed.

In order to bring together these findings, an understanding of four theoretical
models, being immediate versus delayed consequences, threat appeals, the health belief
model and the transtheoretical model, all help support the rationale that interventions
concerning sun protection should focus on a personalised strategy, specifically, through the

use of UV photographs.
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Abstract

Education-based messages promoting sun-safe behaviours have not been as successful as
would have been hoped in reducing the incidences of skin cancer in Australia. Recenly,
interventions using messages that focus on the primary motivator — to enhance personal
appearance - have been examined and results have been more successful. The present
study examines the effectiveness of personalising an appearance-based message through
the use of ultraviolet photographs. This type of message would show that tanning actually
damages one's appearance. A total of 80 participants were randomly selected and assigned
to one of four groups. The Control group saw a general health mesgage, the Education
group saw an education-based message regarding sun-safe behaviours, as did the
Photoaging group who also saw UV photographs of models, as did the Personalised
Photoaging group who also had UV pictures taken of themselves. An important qualitative
component to the study was to record comments made by participants regarding their
reactions towards the intervention in which they took part. Quantitative results of the study
indicated that personalising a sun-safe message is not necessarily more effective in
changing intentions, motivations, attitudes and fear arousal towards sun protection than an
appearance-based message or education-based message. Qualitatively, however, the
Personalised Photoaging group expressed the most interest in the intervention, fear and
intentions to change sun-safe behaviours, Therefore, it is concluded further examination is
needed regarding personalisation of sun-safe messages.

Submitted: October 2004
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Does an Intervention Need to be Personalised to be More Effective in Changing Intentions,
Motivations, Aftitudes and Fear Arousal Towards Sun Protection?

Despite widespread heaith promotion campaigns in Australia promoting sun-safe
behaviours, the incidence of skin cancer continues to increase by about 5% each year
- (NHMRC, 1996). About 5.6 million Australians still get sunburnt every summer, despite
the fact that .virtually all Australians know the risks of developing skin cancer (Anti-
Cancer Council of Victoria, 1999). It is common knowledge that excessive exposure to the
sun's ultraviolet (UV) rays can cause skin cancer. In fact, Australians are eight times more
likely to develop common skin cancer than any other form of cancer and Western
Australia has the second highest rate of skin cancer in the world (Caltabiano & Sarafino,
2002; Cancer Foundation of Western Australia, 1997).

In this study, the effectiveness of different health promotion methods that aim to .
reduce overexposure to the sun is explored. Previous educational campaigns have been
found to be less effective than more recent campaigns that focus on the primary motivator
that people have for tanning, that is, to enhance one's personal appearance. Instead, more
recent studies have used UV photographs of models to enhance the personal appearénce .
message. This study further explores the use of UV photographs as part of a health
promotion strategy, by taking UV photographs of participants, which show underlying skin
damage due to sun exposure that is invisible to the naked eye. The rationale for this
personalised method is set within the context of the health belief model, immediate versus
delayed consequences of one's actions and fear arousal,

It has been argued that eduéation is the best tool to prevent problems related to UV
exposure {Sinni-MiKeehen, 1995). Various studies, however, have shown that although
education-based programs may increase knowledge about the potential risks of skin

cancer, they are not good at changing attitudes related to sun exposure, nor are education-
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based campaigns effective at changing people's intentions to behave in a sun-safe way
(Keesling & Friedman, 1997). Furthermore, increased knowledge does not necessarily
translate into actual behaviour change (Lamanna, 2004), For example, one of the most
popular campaigns, the 'Slip Slop Slap’ campaign, was launched in 1980 in Australia
(NHMRC, 1996). The Slip Slop Slap campaign was an educational health campaign that
promoted sun-safe behaviours. It was a successful campaign in regards to increasing the
public's knowledge about sun-safe behaviours and it created more negative attitudes
towards tanning but it was less successful in actually changing behaviour. Even though it
was one of the most popular campaigns and increased knowledge about skin cancer, it
failed to change behaviour or attitudes towards intentional sun exposure in a significant
way.

Education-based campaigns over the years have simply informed the.public about
the potential risks of the sun or skin cancer. These campaigns, however, have never really
focused on people's motivations for tanning. Many people, especially adolescents, hold
strong positive attitudes towards sunbathing (Jackson & Aiken, 2000). A tan is said to
increase one’s attractiveness and healthy appearance (Leary & Jones, 1993). These social
norms are a powerful influence on one's behaviour (Moghaddam, 1998). Studies have
shown that people, especially younger adults, believe that having a tan makes you look
more physically attractive (e.g., Hillhouse & Turrisi, 2002; Jones & Leary, 1994; Keesling
& Friedman, 1997; McClendon, Prentice-Dunn, Blake & McMath, 2002; Mahler, Kulik,
Gibbons, Gerrard & Harrell, 2003; Miller, Ashton, McHoskey & Gimbel, 1990; NHMRC,
1996).

However, contrary to the belief that tanning is attractive, it actually causes.
premature aging and other negative effects to one's appearance (The Cancer Council,

Victoria, 2004). The part of the body that gets sunburnt most frequently is the face and
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thus exposure to the sun is the lea&ing cause of premature aging. Exposure to UV rays
causes cells to die off more rapidly, which causes the skin to age faster, The visible signs
of aging caused by UV exposure have been known to emerge in people as early as 15 years
of age. In Australia, people are prone to sun damage and premature aging, due to the
extreme levels of UV radiation exposure throughout the year, and not just the summer
months (The Cancer Council, Victoria, 2004).

Research has shown that not only is a tan important for improved personal
appearance, but this belief has been found to outweigh the risks of developing skin cancer.
These findings have been interpreted according to the health belief model, which posits the
likelihood someone will take preventative action depends on the threat of the health
problem and the pros and cons of taking action (Caltabiano & Sarafino, 2002).

. .Based on a health belief model, it would make sense, then, to highlight the
deleterious effects of tanning on one's personal appearance in future health campaigns.
For example, Jones and Leary (1994} conducted a study which examined the effectiveness
of health-based versus appearance-based messages on university students’ intentions io
protect themselves against excessive sun-exposure. (Appearance-based messages tended to
focus on people's reasons for tanning in the first place; that is, people's concerns for their
appearance being affected by sun exposure), The participants were randomly allocated to
one of three groups. The first group was given an essay to read describing health risks of
excessive exposure to the sun. The second group was given an essay to read that described
the deleterious effects of tanning on physical appearance. The third group was a control
group which was given an essay to read describing the process of tanning. The most
effective intervention was group two, which combined the message that tanning, rather
than enhancing one's physical appearance, actually deleteriously affected one's looks as a

result of premature aging. In addition, for the participants who read the essay on the
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deleterious effects of tanning, Jones and Leary found that for participants who were
concerned about their appearance, the effects were even more significant. In summary, the
results showed that appearance-based messages were more effective in changing intentions
to protect against sun-exposure, compared to health-based messages or a control group.

* Past research, including that of Jones and Leary (1994) highlights the need to
consider people's reasons for tanning, the primary reason being the enhancement of one's
own personal appearance. This means that personal appearance should be a factor when
designing interventions to promote sun protection. Recently, the diréction that many
studies have taken is to include personalised images that show sun damage that is not
normally visible to the naked eye. This has been achieved through the use of UV
photography. UV photographs have been used in previous clinical trials to show the
negative effects sun exposure has on.the skin (Fulton, 1997). UV photos show underlying .
skin damage caused by UV exposure that cannot be seen by the naked eye, such as
epidermal pigmentation, which includes brown spots and a freckled appearance., The
underlying skin damage caused by chronic and long-term UV radiation .is called
photoaging. Photoaging includes formation of brown spots on the skin, fine and deep
wrinkling, blackheads, whiteheads, prominent blood vessels, yellow colouring of the skin,
loss of elasticity of the skin, parched appearance, dryness and itchiness, basal cell
cafcinomas, squamous cell carcinomas and malignant melanomas. Indeed, photoaging
damage can occur from as liftle as 10 minutes exposure to UV radiation (Kaminester,
1996). The UV photograph, therefore, provides a personalised view of underlying skin
damage, which may be used to augment the health-based message. This personalisation of
the intervention has been found to raise interest amongst participants, which in turn
increases the likelihood that a greater deal of attention will be given to the intervention

(Mahler, Kulik, Gibbons, Gerrard, & Harrell, 2003; Rossi, Blais, & Weinstock, 1994).
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The personalisation of an appearance-based message was tested in a study
conducted by Rossi et al. (1994). It was found that personalisation of the appearance-based
message resulted in a high degree of interest and that people were eager to participaté. The
aim of the intervention was fo promote individual precautionary behaviours regarding skin
cancer prevention. The most interesting thing to note from Rossi et al.'s study was that the
highest participétion rate came from the photography intervention in which people were
shown ultraviolet photographs of their own face. The researchers recorded a high degree of
interest among potential participants for this personalised intervention and found the
participants were more likely to absorb the information if they were interested in the
content. In addition, the participants were shown the immediate consequences of their
behaviour. Unlike other interventions that do not show the immediate negative
consequences of sun exposure, this strategy was able to reach the participants
instantaneously. H.aving a UV photograph taken was also a highly personal reminder that
they could take home with them and show family and friends, which could create
discussion regarding sun protective behaviours (Rossi et al., 1994),

These results suggest that the personalised inferventions using appearance-based
messages therefore can increase interest, intentions and behaviour regarding tanning, as
well as increasing knowledge. Other studies reviewed support this finding, but in addition
have found significant increases in motivation (Pagoto, McChargue, & Faqua, 2003). That
is, people have been found to be more motivated to change sun exposure behaviours. The
use of UV photographs fargeted the most fundarﬁental reason for intentional sun exposure,
which was to increase personal appearance. This was done by showing the negative
immediate as opposed to delayed consequences of tanning regarding one's personal
appearance. The researchers also found that measuring motivation pre- and post-

intervention was helpful in discovering the process of change regarding behaviour
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compared to the direct measures of behaviour. These findings were important because the
results showed a positive significant change in motivation and behaviour,

When consequences of behaviour are immediate, there is a greater likelihood of
behaviour change than when consequences are delayed (Tarpy & Sawabin, 1974). In other
words, if one believes they are more vulnerable and can see the damage immediately, then
they are more likely to change their behaviour, It stands to reason that delaying the
consequences of a particular behéviour reduces its impact, The use of UV photographs
addresses this issue because the photographs immediately show any damage caused-
through sun exposure, thereby increasing one's perception of their vulnerability towards
sun damage. If we can emphasise the negative consequences of exposure on appearance
then this approach may be more effective (Mahler et al., 2003).

Threat appeals may also help explain why a personalised intervention using |
appearance-based messages would be effective, The emotional components of threat
appeals stress the harmful consequences that will occur if a recommendation is not
followed. This is done by inducing fear. Inducing fear about the negative consequences of
one's actions (or lack of actions) is said to motivate a person to comply with the advocated
recommended behaviours to avoid the negative consequences (Devos-Comby & Salovey,
2002). This strategy can lead to two different responses. If the threat appeal also contained
an effective method of how to avoid the negative outcome, known as self-efficacy, people
would be motivated to comply w1th the threat appeal. However, if the threat appeal did not
contain any strategies to avoid the negative consequences, people may rationalise their
current behaviour so that the threat becomes irrelevant.

A review of the literature concerning the effectiveness of personalised interventions
in changing intentions, motivations, attitudes and fear arousal concerning sun protection

indicates that personalised interventions should indeed be considered in any campaign to
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promote the sun-safe message. The interventions that focused on health-based and
education-based strategies have resulted in limited success. This evidence is supported in
the statistics that show a continued increase in the incidences of skin_ cancer (NHMRC,
1996). Therefore, in the present study a personalised personal appearance message is
explored to examine whether intentions, attitudes, motivation and fear arousal can be
influenced. In addition, comments from participants who had their UV picture taken were
recorded. It is likely that a great deal of insight about participants’ thoughts regarding
tanning may be revealed given the interastive nature of the UV photographic session. It
has been found previous strategies failed to consider the most important influential factor
concerning people and intentional sun exposure, being to enhance personal appearance. An
understanding of immediate versus delayed consequences, threat appeals and the health
belief model, all help support the rationale that interventions concerning sun protection .
that focus on a personalised strategy, specifically, through the use of UV photographs,

should be most effective,
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Method

Participants

The participants were 80 people recruited through a “snowball” process. That is,
word-of-mouth and personal appeals from the researcher were used to recruit participants.
The sample comprised of 40 males and 40 females. The participants' ages ranged from 17
to 60 years (M = 29, SD = 1.48). Each participant was randomly assigned into one of four
groups, each consisting of 20 participants. The groups were Control; Education,
Phofoaging; and Personalised Photoaging. It was a requirement of the Persbnalised
Photoaging group that photographs be taken of participants (see, for example, Appendix
A). It must be noted at this early stage that a large number of participants refused to take
part in the Persoﬁalised Photoaging group so the people who comprised this group were
self-selected to a large extent. The recruitment of participants into the Personalised
Photoaging group was extremely difficult for several reasons. The primary reason was
because the photoaging images are extremely unflattering to the model. To a certain
extent, this reflects the effectiveness of such an intervention.
Materials

A covering letter, which described the study and sought permission for
participation was presented to participants. This letter confirmed that the study complied
with the Ethics Committee of the Faculty of Community Services, Education and Social
Sciences at Edith Cowan University. Five questionnaires, described below, were used.
These questionnaires were developed by Jones (2002), Caccetta (2002) and Kub_iak (2003).
An important component of the present research involved recording comments made by
participants as they had their pictures taken, or as they viewed the presentations. The
researcher recorded comments made by participants regarding the intervention at post-test

in a notebook.
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Measure of Dependent Varfdbles.. In order to measure the effect that the
intervention had on participants, responses regarding intentions, attitudes, motivation and
fear arousal at both pre-test and post-test were rated using a 5-point Likert scale (Appendix
B). |

Personal Survey. The personal survey consisted of 16 questions and is based
on Vail Smith and Felts' (1993) Sun and Skin Inventory (Appendix C). The first 10
questions required the participants to circle the most appropriate response. Questions were
in relation to skin types, suntanning behaviours and sunscreen use. If participants reported
using sunscreens, they were required to answer a further 6 questions by circling a yes or no
answer, This survey was done during the pre-test session.

Current Attitudes. The current attitudes questionnaire consisted of 11
statements that participants were required to place a slash (/).anywhere along a 5-point
Likert scale (Appendix D). Choices ranged from 'Strongly Disagree’ to 'Strongly Agree'.
The statements consisted of attitudes towards the appearance of tanned skin and the use of
sunscre@s/questionnaire was filled out during the pre-test session.

Knowledge Questionnaire. The knowledge questionnaire consisted of 16
multiple choice questions based upon the information contained in the intervention
(Appendix E). In addition, demographic information concerning the participants' age,
gender, race, relationship status, hair and eye colour were reported. This questionnaire
assessed the participants' level of knowledge retention and was filled out during the post-
test session.

Powerpoint Slide Show Presentations. Four different Powerpoint slide shows
were presented on a 6lcm TV screen via a DVD player. Ea_.ch slide show ran from
approximately 6 to 8 minutes (refer to the CD-ROM in Appendix F). The Control group

was presented with a slide show that contained a general health mess.;:lge that included the
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benefits of good nutrition, exercise and hygiene. The Education group was presented with
a slide show that contained a skin cancer message that focused on the harmful effects of
excessive sun exposure, like the message found in the “Slip, Slop, Slap” campaign. The
Photoaging group was presented with the identical slide show as the Education group. In
addition, slides containing photographs depicting vivid contrasts between faces taken with
normal light versus ultraviolet light were also presented. The UV photographs revealed
existing damage to skin not visible to the naked eye. A four minute video clip (taken from
a 20/20 ABC programme) was also viewed, which presented a vivid photoaging story. The
Personalised Photoaging group .was shown the identical slide show as the Photoaging
group. In addition, photographs were taken of the participants using an ultraviolet camera
to depict the vivid contrast of their faces using normal light versus ultraviolet light.

The study took place in a room free. from distraction, with adequate lighting, a chair
and table, 2 DVD player and TV.
Procedure

Appropriate appointment times were arranged between the researcher and
participant as to when the study would take place. The participants were given a covering
letter to read, which explained the nature of the study and requested permission from the
participant to take part in the study. If the participant was being placed in the personalised
group, a slightly different letter was given to them. This letter stated that a photograph
would be taken of their face. Seven participants refused to take part in this group but
agreed to take part in the study if no photograph was taken. Therefore it should be noted
that some participants self selected themselves to not participate in the personalised group.
Apart from this factor, participants were randomly assigned into one of the four groups, to
make up a total of 10 males and 10 females within each group. Participants were asked to

sit at the desk and read the covering letter, which explained what the study entailed. Upon



Personalised Intervention 36

reading the letter and agreeing to take part in the study verbally, participants then filled out
the first three questionnaires in the questionnaire booklet. These were the pre-test
questionnaires, being the measurement of dependent variables at pre-test, the attitudes
questionnaire and the personal survey. Instructions were written on the questionnaires as
to how to fill out the forms. The researcher clarified how to fill out the forms if
participants asked. Participants were asked to let the researcher know when they had
completed the first three questionnaires. Once this first set of questionnaires were
completed, the fesearcher then played the relevant powerpoint presentation on DVD, If the
participant was in group four, a.photograph of the participant using the UV camera was
taken immediately following the powerpoint presentation. Once the intervention had been
completed, participants filled in the remaining two questionnaires in the questionnaire
booklet, being the post-test questionnaire and the knowledge questionnaire. The researcher
then asked for the participants’ comments on the intervention. These comments were
recorded by the researcher in a notebook.

The appointments took place in a variety of settings, such as in the participants’
workplace, home, the researcher's home and at university, whilst maintaining the
environmental setting described above.

Results
Baseline Information

Participants completed a Current Aftitudes Questionnaire. The participants'
attitudes were recorded to provide a general overview of their current opinions and are not
the primary focus of the present study. Hence, this information will only be described
briefly. The questionnaire measured attitudes regarding ratings of attractiveness to tanned

skin, sunbathing habits and sunscreen use.
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Table 1

Percentage Scores on Current Attitudes Questionnaire

Strongly Disagree Neutral Agree Strongly

Attitude Disagree Agree
% % % % %

1 . Tlook better with a suntan 26 . .76 ... 7325 . 428 15 -

2 Ienjoy sunbathing - 189 30.1 26.3 214 38

‘3 Suntans look healthy - 6 - - 88. 339 - 539 38 .

4  Ilook thinner withasuntan 176 25.1 314 251 13

5  I'm not worried about gettmg 289 . 438 189 . 76 . 13

" skin cancer _ . _ " IR _

6  Sunscreens are too 13.9 65.2 16.4 126 2.5
inconvenient to use on a
regular basis _ _

7 I'm not worried about the 164  ° 47.6 - 17.6 164 25 -
pOSSlblIlty of sun exposure = L ' ' "
causing my skin to age

_ prematurely : : -

8  Sunscreens are too expensive 33.9 46.4 17.5 2.5 0
to use on a regular basis _

9 .Suntanned skin is more 25 . 188  .352.. 376 63
attractive than skin that is not " o '

10 It's more lmportant for me to 28.8 42,7 25.1 3.8 0

have a tan now, than worry
about wrinkles resulting form
sun damage later - S _ _
11  Sunscreens are only 327 . 426 - 126 101 - 25
" necessary with prolonged -~ - . R
- intentional sun exposure -
like at the beach

Note. The highest score for each statement is shown in bold

Table 1 sets out the participants' responses (by percentage) to each of the questions.
These percentages indicate that the majority of participants agreed they looked better with
a tan, that suntans looked healthy, that they were worried about .getting skin cancer, that
exposure to the sun would cause their skin to age prematurely, and that tanned skin is more
attractive than skin that was not tanned, In addition, the majority of participants disagreed

that sunbathing was enjoyable, that sunscreens were too expensive and inconvenient and
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should only be used with prolonged intentional sun exposure. No statistically significant
difference in attitudes was found between the groups.

A Personal Survey was also completed by participants at baseline, which surveyed
information such as skin type, colour and complexion, number of moles, incidences of
sunburn, skin cancer, salon tanning and sunscreen use. The results indicated that the
majority of participants considere& themselves to have an average complexion {38.5%), be
just as likely as other to develop sunbum (55%), have the same number of moles to other
peopie they konow (52.6%), develop sunburn approximately once during the average
summer (45%), had no incidence of familial skin cancer (59%), never intentionally
sunbathed during the past summer (66.7%), considered themselves to be an outdoors type
person (66.7%), had never vistted a tanning salon (88.5%), generally used at least 15+
sunscreen (92.3%), used sunscreen when exposed to the sun for at least one half hour
(51.3%), and those that used sunscreen did so to prevent sunburn (96%) and to prevent
skin cancer (84.6%).

Analyses of Dependent Variables

Eighty participants took part in the study but only 78 participants completed all
questionnaires {(Control group = 20, Educatién group = 20, Photoaging group = 19 and
Personalised Photoaging group = 19).

A one-way between—groups analysis of variance (ANOVA) was conducted to
compare scores between the Control group, the Education group, the Photoaging group
and the Personalised Photoaging group, on each of the four dependent variables at pre-test
(Appendix G) and post-test (Appendix H)} and these results will be reported first, In a later
section, the repeated measures analyses for the dependent variables will be reported.
Assumptions for the ANOVA were deemed satisfactory. Table 2 sets out the mean scores

for pre-test and post-test.
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Table 2

Mean Scores for Pre-test and Post-test

¢ Personalised
Photoaging

i1 (Jroup

i Pre-test Post-

* Education
i Group

Dependent
Variable

* Pre-test Post-

test test

Intention

M 3.22 3.75

SD 0.93 0.65
Aftitude

M 4,39 4.34

SD 0.83 0.66
Motivation

M 3.08 3.12

SD 0.87 0.73
Fear

M 2.30 2.07

SD 1.15 0.94

Intentions. ‘No statistical significance was found between the; fou.r groups
regarding the pre-test statement "At this time, I intend to try and change my present level
of sun exposure", F' (3, 74) = 1.006, p > .05, At post-test, answers to the qu_estion "This
presentatibn has influenced my intention to change my present level of sun exposure",
indicated a statistical significance between groups, F (3, 74) = 9.7061, p < .05, Post hoc
comparisons using Tukey's HSD tests revealed a significant difference in the Control

~group (M= 2.38) compare.d to the Education group (M = 3.22), the Photoaging group (M =
3.33), and the Personalised Photoaging group (M = 3.76). That is the Education group,
Photoaging group and Personalised Photoaging group had significantly higher scores for
intention than the Control group. No significant difference was recorded between the
Educition group, the Photoaging group and the Personalised Photoaging group. An
upward trend in scores, however, was recorded for these groups respectively, That is, the

Control group (M = 2.38) scored significantly lower than the Education group (M= 3.22),
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which scored lower than the Photoaging group (M = 3.33), which scored lower than the
Personalised Photoaging group (M = 3.75).

Attitudes. No statistical significance was found between the four groups
regarding the pre-test statement "I think it is okay to spend lots of time exposed to the
sun", F (3, 74) = .062, p > .05. At post-test, answers to the question, "After viewing the
presentation, do you feel that reducing overexposure to the sun is a wise thing to do”,
indicated a statistically significant difference between groups, F (3, 74) = 7.23, p < .05.
Post hoc comparisons using Tukey's HSD tests revealed a significant difference in the
Control group (M = 3.25) compared to the Education group (M = 4.39), the Photoaging
group (M = 4.20) and the Personalised Photoaging group (M = 4.34). No statistically
significant difference was recorded between the Education group, the Photoaging group
.and the Personalised Photoaging group.

Motivation. Regardiﬁg the dependent variable of motivation, no statistical
significance was found between the four groups regarding the pre-test statement "I often
think about protecting myself from exposure to the sun, F (3, 74) = 516, p > .05. The
post-test answers to the question, "The presentation has given me the motivatioh I need to
reduce my time out in the sun”, indicated a statistically significant difference between
groups, F (3, 74) = 3.87, p < .05. Post hoc comparisons using Tukey's HSD tests revealed
a significant difference in the Control group (M = 2.35) compared to the Education group
(M = 3.08), the Photoaging group (M = 3.09) and the Personalised Photoaging group (M =
3.12). No statistical significant difference was recorded Between the Education group, the
Photoaging group and Personalised Photoaging group.

Fear Arousal. Again, no statistical significance was found between the four
aroups regarding the pre-test statement "I am fearful about overexposure to the sun", £ (3,

74) = .184, p > .05. The post-test answers to the question, “During the presentation, how
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uneasy did you feel”, indicated a statistically significant difference between groups, F (3,
.74) =449, p <.05. Post hoc comparisons using Tukey's HSD tests revealed a significant
difference in tﬁe Control group (M = 1.32) compared to the Education group (M = 2.30),
the Photoaging group (M = 2.28) and the Personalised Photoaging group (M = 2.08). No
statistically sigrﬁﬁcant difference was recorded between Education group, the Photoaging
group and Personalised Photoaging group.
Repeated Measures Analysis: Pre-test vs Post-test

A one-way repeated measures analysis of variation (ANOVA) was also conducted
to compare scores between the pre-test and post-test dependent variables for each of the
four groups (Appendix T). Assumptions for the ANOVA were deemed satisfactory.

Control Group. No statistically significant difference was found regarding
inteations, F (1, 19} = .61, p > .05. . The Control group's pre-test intentions (M = 2.58) |
were not significantly different to their post-test intentions (M.= 2.38). A statistically
significant difference was found regarding attitudes, F (1, 19) = 8.53, p < .05, indicating
that there was an increase in the attitude that it would be wise to reduce overexposure to
the sun from pre-test scores (M = 2.10) to post-test scores (M = 3.25). A statistical
difference was also found in motivation, F (1, 19) = 35.30, p < .05. That is, there was a
decrease in motivation to reduce time out in the sun from pre-test scores (M = 3.95) to
post-test scores (M = 2.35). Fear arousal scores were also significantly different, 7 (1, 19)
= 35,78, p < .05. There was a decrease in fear arousal from pre-test scores (M = 2.85) to
post-test scores (M = 1.32).

Education Group.  The Education group’s intentions were significantly different,
F (1, 19) = 8.48, p < .05. That is, the Education group's pre-test inteﬁtion scores (M =
2.61) increased at post-test (M = 3.22). Attitude scores were also statistically significantly

different, F (1, 19) = 31.09, p < .05, indicating that there was an increase in attitde scores
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that it would be wise to reduce overexposure to the sun from pre-test scores (M =2.18) to
post-test scores (M = 4.39). However, no statistical difference was found regarding
motivation scores, F' (1, 19) =191, p > 05 There was no difference in scores regarding
motivation to reduce time out in the sun from pre-test scores (M = 3.56) to post-test scores
(M = 3.08). The Education group's fear arousal scores were statistically significantly
different, F (1, 19) = 5.30, p < .05. There was a decrease in fear arousal from pre-test
scores (M = 2.93) to post-test scores (M = 2.30).

Photoaging Group. A statistically significant difference was found in the
Photoaging group's intentions, F (1, 18) = 4.43, p < .05. That is, the Photoaging group's
pre-test intention scores (M = 2.83) increased at post-test (M = 3.33). This was also the
case for the attitudes scores, F (1, 18) = 25.12, p < .05, meaning there was an increase in
aftitude scores that it would be wise to reduce overexposure to the sun from pre-test scores
(M = 2.05) to post-test scores (M = 4.20). Motivation was also found to significantly
change, F (1, 18) = 4.54, p > .05, indicating that there was a decrease in scores regarding
motivation to reduce time out in the sun from pre-test scores (M = 3.66) to post-test scores
(M= 3.09). Fear arousal, however, showed no significant difference, F (1, 18)=2.34,p >
05, No statistical difference in fear arousal from pre-test scores (M = 2.65) to post-test
scores (M = 2.28) was recorded.

Personalised Photoaging Group.  The  Personalised  Photoaging  group's
intentions to change level of sun exposure changed significantly changed after
intervention, F (1, 18) = 18.93, p < .05. That is, the Personalised Photoaging group's pre-
test intention scores (M = 3,01) increased at post-test (M = 3.75). Intervention scores also
significantly changed, ¥ (1, 18) = 45,20, p < .05, indicating that there was an increase in
attitude scores that it would be wise to reduce overexposure to the sun from pre-test scores

(M = 2.05) to post-test scores (M = 4.34), No statistically significant difference was found
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in motivation scores, F' (1, 18) = 3.38, p > .05. There was no statistical difference in scores
regarding motivation to reduce time out in the sun from pre-test scores (M = 3.62) to post-
test scores (M = 3,12). Fear arousal scores did change significantly, F (1, 18) = 5.11, p <
.05, as scores indicated that there was a reduction iﬁ fear arousal scores from pre-test (M =
2.86) to post-test (A =2.07).
Knowledge Questionnaire

A one-way analysis of variance (ANOVA) was conducted to compare knowledge
questionnaire scores between groups regarding number of correct questions (Appendix J).
Assumptions for the ANOVA were deemed satisfactory. The maximum correct score was
16, Table 3 sets out the mean séores for Knowledge.
Table 3

Mean Scores for Knowledge Questionnaire

Dependent Control Group Education Photoaging Personalised
Variable Group Group Photoaging
Group
Knowledge
M 7.05 12.65 10.68 11.89
SD 1.46 1.98 3.33 2.33

A significant difference was found between groups, F (3, 74) = 21,95, p < .05.
Post hoc comparisons using Tukey's HSD tests revealed a significant difference between
knowledge scores in the Control group (M = 7.05) compared to the Education group (M =
12.65), the Photoaging group (M = 10.68), and the Personalised Photoaging group (M =
11.89). No significant difference was found between the Education, the Photoaging and

the Personalised Photoaging groups.
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Discussion

This exploratory study assessed whether a personalised intervention (Personalised
Photoaging) would be more effective in changing intentions, attitudes, motivation and fear
arousal towards sun protection compared to a control intervention, an education-based
intervention, and an appearance-based intervention (Photoaging). The results showed that
after the intervention had taken place, the Education group, the Photoaging group and the
Personalised Photoaging group were more effective in changing intentions, attitudes,
motivation and fear arousal than the Control group. No statistically significant differences
were found between the Education group, the Photoaging group and the Personalised
Photoaging group regarding post-test scores on the dependent variables. However,
although there were no statistically significant differences recorded, trends in the predicted
directions were found.

In the sections to follow, these trends will be discussed, using the health belief
model to help put into context these findings. This will be followed by a discussion
regarding the Current Attitudes Questionnaire findings. Then, an understanding of the
comments from participants is explored in the context of the Personalised Photoaging
intervention and finally, results are discussed in relation to sampling issues.

Trends

The Photoaging group's intentions, motivation and fear arousal scores were greater
than the Education group. Consistent with the hypothesis that a personalised message
would be most effective, the Personalised Photoaging group's intentions, motivation and
fear arousal scores were greater than the Photoaging group.

In relation to attitude scores, no statistically significant differences between the
Education group, the Photoaging group and the Personalised Photoaging group were

recorded, although trends were found in the predicted direction. The Personalised
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Phofoaging group scored higher in attitude scores than the Photoaging group. That isl, after
intervention, the Personalised Photoaging group believed more strongly that it was a wise
thing to reduce overexposure to the sun. In addition, the Education group demonstrated
higher scores than the Personalised Photoaging group. This is a somewhat mixed result
but scores show very little difference between the Education group (M = 4.39) and the
Personalised Photoaging group (M = 4.34). Therefore, in relation to attitude, little support
was found to support the hypothesis that a personalised intervention would be more
effective in changing attitudes towards sun protection than the other types of intervention.

Within each group, it was found that intentions and attitudes statistically
significantly increased in each of the Education, Photoaging and Personalised Photoaging
groups. In relation to attitudes, the Control group also showed a significant increase.
Scores showed that the greatest change in scores came from the Personalised Photoaging
group, followed by the Education group, then the Photoaging group. Again, this finding
supports the hypothesis that a personalised intervention could be the most effective
strategy in changing intentions and attitudes.

Repgarding motivation, scores were found to increase between the groups in post-
test. However, within each group, motivation scores all decreased. This decrease was
found to be significant only for the Control and Photoaging groups. Therefore, it was.
found that the interventions undertaken in the Control and Photoaging groups were
significantly effective in reducing motivation levels. Although no significant reduction
was recorded in the Education and Personalised Photoaging groups regarding motivation, a
downward trend was also noted. Therefore, in all four groups, motivation levels
decreased. The pre-test scores on this dependent variable were fairly high (M = 3.70).
That is, it would seem participants were already motivated to protect themselves from

exposure to the sun. The post-test question regarding motivation asks whether the
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presentation has given them the motivation to reduce time out i:_1 the sun. Perhaps the
reason why the participants did not agree the presentation had given them the motivation
to reduce time out in the sﬁn was because they were already motivated to do so.

These findings can be interpreted according to the health belief model. After the
intervention, fear arousal scores all significantly reduced post-test, except for the
Photoaging group, which group showed no significant difference. According to this model,
ths. likelihood someone will take preventative action depends on the threat of the health
problem. Therefore, this model supports the finding that motivation did not significantly
increase because fear levels were not aroused enough to effect change. This is an
interesting finding because as noted previously, many participants chose not to partake in
the Personalised Photoaging group because they did not want to see a UV photograph of
themselves. . This, in itself, can be interpreted as those participants showing fear.
Therefore, some caution needs to be taken when interpreting the fear arousal findings due
to self-selection, and due to contradictory evidence discussed in comments from
participants set out below.

In relation to the Current Attitudes Questionnaire, although no significant
differences were recorded regarding participants’ attitude scores, the Personalised
Photoaging group scored highest concerning the following statements, “I look better with a
tan” (M = 3.8), “Suntans look healthy” (M = 3.7), “I look thinner with a tan” (A =2.9) and
“It's more important for me to have a tan now, than worry about wrinkles resulting from
sun damage later” (M = 2.3). These attitudes may have affected post-test scores for the
Personalised Photoaging group. That is, this group may have been slightly more resistant

to intervention because of their beliefs regarding the importance of a tan.
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Comments from Participants

Another important component of this exploratory study was to gain a qualitative
insight into what participants thought about this new personalised approach. All
participants made comments to the researchier about the intervention. These comments
were in vast contrast to the statistical results recorded on the Likert measure. Between
groups, an overwhelming difference in verbal responses regarding the interest generated
after intervention was recorded. For example, some participants in the Control group
apologised to the researcher, saying things to the effect that they were sorry but they found
the intervention boring. Several participants in the Education group commented on the
various factual information espoused in the intervention and stated how interesting it was.
Participants in the Photoaging group expressed their fascination with the photographs
. displayed in this intervention and said things to. the effect that it would be interesting to see
their own face under ultraviolet light, Every single participant in the Personalised
Photoaging group stated they were very interested in looking at their own face in a UV
photograph. After seeing their own face, many participants exclaimed their horror
regarding the contrast seen between the UV photograph compared to the normal light
photograph. However, there were some participants who were relieved after seeing their
ultraviolet photograph, that is, those photographs that showed little difference between the
two pictures,

In the Personalised Photoaging group, once the intervention had been completed,
participants would talk about past incidences of sunburn, what exposure they had had to
the sun and what sun-safe practices their parents used to practice. This intervention
generated the most amount of interest regarding sun-safe behaviours. Many participants
have, since taking part in the intervention, approached the researcher to say that they have

been thinking about the intervention, talked about the intervention with their family and
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friends and changed sun protection behaviours, for example, whilst gardening on the
weekend, one participant went inside and placed sunscreen on her face because when she
felt the sun, it reminded her about the intervention.

Sampling Issues

The sample used in this study was predominately recruited due to their availability
to the researcher, which sample included family, friends and work colleagues. Due to very
similar studies being conducted in recent years at this university (Cacetta, 2002; Jones,
2002; Kubiak, 2003), the majority of potential participants listed on the Volunteer Registry
were unable to participate in the study because they had already previously taken part in
similar studies using almost identical questionnaires. Therefore, the current sample was
well known to the researcher and this may have affected test resuits. For example, it was
found that all participants' levels of fear were actually reduced. Due to the relationship the
researcher had with the majority of participants, fear arousal may not have been as
provoked compared to participants dealing with an unknown researcher.

In relation to the Personalised Photoaging group, many participants chose not to
take part in this intervention. They did not want to have their photograph taken for fear of
what they would look like. These people were then placed in a different group. Therefore,
- self-selection by the participants regarding which group they would be placed in occurred.
Again, this may have affected results. For example, fear arousal levels may have been
increased prior to the intervention taking place. In turn, motivation, attitudes and |
intentions may be been effected.

In conclusion, it was found that in order for a sun-safe message to be most
effective, it might not in fact need to be personalised to the extent that a personalised UV
photograph be taken and shown to a participant. Seeing a UV picture, even of someone

else, means that an appearance-based message augments the health/education message.
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The Personalised Photoaging group was statistically as effective as the Education group
and Photoaging group, with some upward trends recorded. Qualitatively, on the other
hand, differences in verbal responses to the interventions were striking. Although this
qualitative aspect of the exploratory study cannot be analysed, it is clear that future
research be conducted into personalising health messages to further assess the qualitative

aspects of the photoaging strategy.
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1.'At this time, | intend to try and change my
present level of sun exposure.

2. | think it is okay to spend lots of fime
exposed to the sun.

3. | often think about protecting myself from
" exposure to the sun.

4. 'l am feaffu! about overexpaosure to the sun.

Strongly - Disagree Neufral Agree Strongly
Disagree Agree
{ } i i |
Strongly - Disagree Neutral " Agree Strongly
Disagree_; Agree
. =
] 3
1 (1]
5
Strongly Disagree Neutral Agree Sqtl:ongly w
Disagree Agree
i | I R—
Nofeefingof  Aliftle fear Moderately  Quite fearful Extremely
fear - ' : fearful
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1. This presentation has influenced my
intention o change my present leve! of sun

exposure.

2. After viewing the presentation, do you feel
that reducing overexposure to the sunis a

wise thing to do?.

3. The presentation has given me the
motivation | need to reduce my time out in

the sun. :

4. During thé presentation, how uneasy did
you feel?

Strongly- Disagree Neutral Agree Strongly
Disagree : Agree
| I Ea—
Notatalla Afairfly wise A moderately Quite a A very wise
wise %hing thinlg wise tlhing wise thing thing
Strongty_ Disagree Neutral - Agree -S';trong!y
Disagree Agree
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Notuneasy A litfle uneasy Moderately Quite Extremely
uneasy uneasy  uneasy
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1. Compared to other
individuals of my race |
consider my complexion to
be:

a) much darker than average;
b) a little darker than average;
C) average;

d) a little lighter than average;

e) very light, 1 am fair-skinned.

4. Approximately how many
times during the average

summer do you develop a
sunburn?

a) never;

b} once;

c) twice;

d) three or more.

5. Has anyone in your family

ever been diagnosed with

2. Compared to most people | skin cancer?

know, I:

a) am less likely to develop
sunburn;

b) am just as likely to develop
sunbum;

¢) am much more likely-to
“develop sunburn.

a) no;
b) yes.

6. During this pasf summer
how often did you
intenfionally sunbathe?

a) never;

b) once a month;

¢} once a week;

3. Compared to most people | d) two times a week;

know, | have:

a) fewer moles'than most,

b) about the same number of
moles as most;

¢) more moles than most.

e) three or more times a week.

7. During your leisure time,
do you consider yourself to
be:

a) an outdoors type person;
b) an indoors type person.

8. Have you ever visited a
tanning salon?

a) no;

b) yes.

If you use sunscreens, please
answer the following questions.

Otherwise ignore questions 11-16.

(If yes, how often do you visit When I use sunscreens | do so

a tanning salon?

a) only during the cold seasons;

b) only during the hot seasons;
¢) all year round.)

9. Do you generally use:

a) sunscreen with at least an
SPF of 15;

b) sunscreen with less than an

SPF of 15.

10. Which of the following is
true regarding your use of
sunscreens?

a) | use sunscreen whenever |
know ! will be exposed to the
sun for at least one-half hour;

b) 1 usually use sunscreen when

I'go to the beach or sunbathe
but rarely at any other time;
c) | use sunscreens when 'm

sunbathing or at the beach early

in the summer but, as [ tan, |
either stop using them or
choose a lotion with a lower

‘SPF number;

d) I rarely, if ever, use
sunscreens.

for the following reasons:

11. To prevent sunburn.
Yes / No

12. To protect myself from skin

cancer.
Yes / No

13. To prevent wrinkles.
Yes / No-

14. Because a healthcare
provider advised me to.
Yes / No

15, To moisturise my skin.
Yes / No )

16. So that | can get a good tan.

Yes / No
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We are interested in what
You

think about sun exposure.

This questionnaire is
designed to assess your
knowledge, attifudes and

behaviours related to

inteniional exposure lo the
sun.

Your participation in the
study is strictly voluntary
and your answers will be

confidential. -

Please make sure you
answer
every item.

FOR THE PURPOSES OF
THIS QUESTIONNAIRE
SUNBATHING IS
DEFINED AS ANY

INTENTIONAL
EXPOSURE OF THE SKIN
TO THE SUN FOR THE
PURPOSE OF TANNING.

1.

10.

1.

1 look better with a sunfan.

| enjoy sunbathing.

Suntans look healthy.,

| look thinner with a suntan.

I'm not worried about getiing skin cancer.
Sunscreens afe to0 inconvenient to u‘se ona

regular basis. :

'm not womied about the possibi]ftef; of sun exposure
causing my skin fo age prematurely.

Sunscreens are too expensive to use on a regular
basis. ' Y

Sunitanned skin is more attractive tﬁan skin that is
not tanned.

It's more important for me to have a tan now, than
worry about wrinkles resuiting from sun damage

later.

Sunscreens are only necessary with prolonged
intentional sun exposure — like at the beach.

Agree

Strong[y .

Sfrongly Disagree  Neufral
Disagree Agree
| |
I I
o g
g
3
==
=
]
—
I
|
Strongly Disagree  Meutral Agree  Strongly
Disagree Agree
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1. The period of time In the sun
.that poses a potential risk is:

a) 3 minutes;

b) 5 minutes;

¢} 10 minutes;

d) 15 minutes.

" 2. The sun is strangest between
the hours of:

a) 10am-12pm;

b} 11arn-12pm;

¢) 10am-3pm;

d) 12pm has the greatest risk.

3. In winter, the sun:-

a) cannot cause harm;

b) can cause some degree of .
damage

¢} is naot as harmful as in summer,
d) through prolonged exposure,
can be equally as dangerous as in
summer. '

4. UVRis __ times higherin
summer compared to wmter?
a) 2;

b} 3;

) 5;

d) 8.

5. Approximately 60% of skin
damage happens in the first:
a) 12 years of life;
b) 15 years of life;
c) 20 years of life;
" d) 25 years of life.

6. If detected early, skin cancer:
a) has a 99% cure rate;

b) has a 50/50 chance of being
cured;

c) has a 79% cure rate;

d) still cannot be fully cured.

7. The number of new cases of
skin cancer reported yearly are
approximately:

a) 80,000,

b) 160,000;

c) 270,000;

d) 320,000.

8. Under UV light:

a) the frue nature of your skin is
revealed;

b) the skin looks worse than what
it actually is;

¢) skin damage can occur,

d) nothing changes.

9. Skin cancer results in:

a) uncontrollable growths all over
the skin;

b} moles and blemishes;

c) a deadly disease;

d) the spread of abnormal cells.

10.Permanent changes to the
skin may not become apparent
until: '

a) 10-20 years of age; .

b) 15-20 years of age;

c) 20-30 years of age;

d) 40-50 years of age.

11. In Australia, the risk of skin
cancer in a lifetime is;

a) 1 out of 3;

b} 2 out of 3;

c) Ioutof5;

d} every second persor.

12. UVR:

a) only affects the surface of the
skin;

b) can penefrate deep into skin
layers;

¢) can penetrate deep into the
skin only when there has been
EXcessive overaxposure;

d) does cause damage to the skin
but it is never permanent,

13, Approximately___people die

yearly as a result of skin cancer

- a) 800;

b) 1000;
¢) 1200;

d) 1300.

14. Which skin cancer is the
most comman?

a) squamous cell carcinoma;
b} melanoma;

£} non-malignant condition;

d) basal cell carcinoma.

15, The skin cancer that is the
most dangerous is:

a} melanoma;

b} basal cell carcinoma;

¢) squamous cell carcinoma;

d} all skin cancers. -

16.Which statement is correct?
a) there is no harm in an
occasional sunbum;

b) the invisible effects of sunburn
remain and can impact on '
appedrance;

¢) only excessive sunburn causes
damage;

d) sunbum can be dangerous for

people with fair skin.
Participant
Age:

(Please circle your answers)
Gender: Male / Female

Race: -
a) Caucasian
b) Asian
c) Hispanic
d} Affican
e) Other

Relationship statyus:
a) Single
b) Nof Single

Hair colour:

Eye' colour:
. (please print legibly)

ddy
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Personalised Intervention

Appendix F

CD Data Record

This appendix contains the CD for all reported data.

1.

PowerPoint presentations for Control, Education, Photoaging and Personalised
Photoaging slide shows.

SPSS raw data file.
ANOVA Pre-test.

ANOVA Post-test,

. Repeated Measures ANOVA Pre-test vs Post-test,

ANOVA Knowledge.

Video clip of a 20/20 ABC Programme shown to the Photoagmg and Personalised

- Photoaging groups



- Oneway {\NOVA - Pre-Test Personalised Intervention GI

Dascrlpf&'ﬁspendix G
95% Confldencs Intarval for
Mean .
N Maan Std, Daviatlon | Std. Error 1 Lower Bound | UpperBound | Minimum | Maximum
BRET Gonivel 20 2,5850 80834 18097 202062 | | 2.9638 1.00 | 450
Edu 20 2.6100 1.02623 24280 21016 a.1184 1.00 4,00
Edu+PA 19 2,8368 75357 17880 2.4738 3.2001 2.00 4,00
Egu+PA+Phole 18 3.0108 84780 Jeasy | 28018 34102 | 200 4,860
Total 78 2.7564 88561 .10028 25887 2.0561 |’ 1,00 4.50
PRE2  Conlrl 20 2.10850 91508 20461 1.8787 | 2.5333 1.00 4,00
Edu 20 2,1800 1.16601 268073 - 1.6343 2.725¢ 1.00 5.00
Edu+PA 19 2,0528 1.20479 27840 14719 2.6332 1.00 T BOD
Edu+PA+Photo 18 2.0526 088453 22587 157841 26272 1,00 4,00
Total ! 2.0087 105383 11833 1.8811 2,3363 1.00 £.00
PRE3  Conlrl 20 43,9550 31012 18115 35758 4,3341 2,50 5,00
Edu 20 3.5650 1.26810 20048 2,9570 41720 1.00 )
Edu+PA ib 1.8632 1.02898 23560 3,1882 4.1581 2.00 'B.00
Edu+PA+Phalo B 32,6263 111188 25510 2.0004 4.1823 1.50 .00
Total 78 32,7038 1.08542 2075 3.46234 3.9443 i.00 5.00
PRE4  Conlrg! 20 2.8500 1,57042 23935 2,3480 33510 1.00 4.00
L R lew o HoeeYeean 2.9300 146901 32848 -2 8.8175 1.00 5.00
" Edu+PA 18 2.6578 83054 21348 22084 3.1084 1.00 4.00
Edu+PA+Phato 18 2.8632 1.24508 .} .. 28584 22830 3.4633 1.00 5.00
Total 78 2.6269 117911 .13351 2.561% a,0928 1.00 5.00
. . . TR AR N [T TR ’
i . ; .
k? Tast of Homopenelty of Varlances [ T S A S
Lavens ' . . '
Statstle di1 1+ 2 8lg.
FRE1 © 2882 3 74 053
PRE2 "a08 [ a 741 - a8
PREQ 13t - 3 74| . 286 . -
PRE4 3011 i3 23 IR I
: -, e LI 1 Lt E L
E % AHOVA: P il I :
T [ © N ] sumal . T Y PSR ERNRERR TR
) _Squares dl. Mean Square F__| . 8k
PRE1  Balwssn Groups - 2.5e8 3 L 1,008 2395
WilhinGroups 68.026 L Twa| L
Total | eong 7 L
PRE2  Belwesn Groups * 214 ' 3 B A N - -3 I .ng-
WitinGrows | 5316 74 g L v
| Toul | esxa| .77 R i .
‘I PRE3  Betwean Groups . 1.763 3 ; 588, 518 ara |-
Within Groups 65778 R/ I K1 B BN I .
Total == = o | cegrsgg—| e = == — o e e e | o s e e e
PRE4  Belwesn Groups 701 k] 284 Ji84 907
Within Groupg:s»-. 108269 ee 74 1,438 :
Soromt ool dorosa| L TR :
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' ' risons :
Multiplo Compa Personalised Intervention G2

Tukay HED “~
Meazn
Ollferance g5 Confidencs Inlswval

. DapandsntVarabls __ {l) GROUP {J) GROUP (N Btd, Eror &lg, Lowar Bound | Uppar Bound
. PRET Canirol EdU - 0250 28002 1.000 -.7610 710
EdutPA - 2518 28368 811 -BO75 4538
Edu+PA+Phola -4255 28368 443 -1.3712 23204

Edu Control 0250 28003 1.000 7110 7810

Edu+PA -,2268 128366 1 854 -9725 |- 5188

Edu+ PA+Fhuto - 4008 .28368 498 .+1,1462 3451

Edu+PA Conirol .2518 .28368 A4 -4938 8975

Edu .2268 28368 . 854 +5188 g7285

Edu+PA+Phote - 1737 (28730 .530 -.5288 5814

Edu+PA+Pholo  Conlral L4255 .28368 443 ~3201 11712

Edu 4005 .28368 AB6 -3451 1.1482

Edu+PA 747 28730 .83 -5814 g8

FRE2 Control Edu -0750 ,33855 .836 -0878 8178
Edu+PA 0524 .343g8 098 -B518 5585

EgusPA+Phote 0524 34389 989 -B518 5585

Edu Conirol 0750 33955 258 -8175 9875

EdwPA . |....,.1274.[, .34d98 083 -7788 1.0315

Edu+PA+Phote 1274 34358 983 - 7768 10315

Edu+PA Conlro ., 0524 .34385 859 -.0585 8518

Edu . | siema| Bd3mm 283 -1.0316 7768

Edu+PA+Photo L0000 .34B37 1.000 -9188 9156
o Edu+PA+Pholo  Gontrol e <0524 /34385 889 -9565 8618
Bl o274 ) - 34389 | esa{  -1.0395 | J768
___EdutPA 0000 34837 1.000 - 9168 9168

PREG Control Edy 3800 34045 663 -5048 1.2848

- EdusPA C2ee | 34e | 7} Y7 H 11884
- Edu+PA+Phols 3287 34481 778 -5778 1.2382
' Edu Conirol -,3800 .34046 .683 -1.2848 5049 |
EdPA -0082 | 34481 592 -1.0047 8034

EduPA+Phol0 -0a13 34494 .298 -B579 Bas2

Edu+PA Control -2918 34481 .832 -1.1884 8147

Edu 0882 34481 082 -8084 1.0047

£+ PA+Phato 0388 44831 1 qo00 -B813 8550

EdwPA+Photo Control | -3287 34461 |, 778 -1,2352 5779
i = R 3 Y NP geaq{ ~B452 9676
. Edu+PA -0388 | 34881 1.000 -9550 | - 8813 |
PRE4 Control Edu -.o800 37694 097 -1,0780 .B18D
EdPA . 5921 28350 958 -8168 1.2011

Edu+PA+Pholo -0182 38380 1.000 -1.0222 5059

Edu Contrel 0800 37894 .57 -8180 16760

Edu+PA R 38350 883 -7380 1.2a11

Edu+PA+Pholo 0668 38380 .9e8 |- -8422 1.0750

EduPA Cantrol T w3029 38380 .58 -1.201% 169

Edu 27 .38380 Ao3 +1.2811 7369

Edu+PA+Fhoto -2053 .30879 052 12274 Bigs

Ed+PA+Pholc Comtml maz2 | 3paso 1.000 -,8959 10202

Edu -0ase 38380 .08 -1,0759 8422

Edu+PA 2053 38879 952 -B168 1,2271

Homogeneous Subsets

PRE?
Tukey HED2?
Subsat for
alpham
05

GROLP N b
Control 20 2.5850
Edu 20 2.8100
EdusPA 19| 28368
Edu+PA+Fhulo 19 3.0105
Slg. 443

Means for groups In hemogeneous sibsels ore displayed,
- 8. Usas Harmenle Maan Sample Size = 10,487,

b. The group slzes are unequal, The harmanic mean of the group izes I8 Usad, Type | amor |8V3|3 &re not QUﬂmmﬂBd
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PRE2 Personalised Intervention G3

Tukey HSD™
Subsel far
glpha =
. 05

GROUP N i
EdutFA 19 2.0528
Edu+PA+Fholo 19 2.0528
Control 20 21080
Edu 20 24800 | .
Slg. .583 ! o

Means for groups 'n homoganaous subsets ara displayed.
a. Usas Hamenlc Mean Sample Slza = 19.467.

b, Tha group slzes are Unagual, The harmenic mean af the group slzes Is used, Typa | error svals are not guaraniead.

PRE3
Tukay HSD'®
Subsst for
alpha=
05
\_QHOUP N 1
Edu 20 3.5850
Edu+PA+Photo 18 3.6283
Edu+PA’ 19 3.5632
Cantrol 20 3.9550
Sig. B2

Msans tor groups In homogensous subsels are displayad.
8. Llses Harmonic Mean Sample Skxe = 18,467,

b. The group 5lzes are unegual. The hamenic mean of the proup sizes s uead. Typa | aror levals are not guarantead.

PHRE4
Tukey HSD™®
Subset for
alpha =

- E—

GRACUP SN T
"Edu+PA 18 2.6579
Control 20 2.8500
Edu+PA+Fholo i 2,8632
Edu 20 2.5300
Slg. 883

Means for groups In homegenacus subsels ere displayed.
8. Usess Harmonle Mean Sampla Slze = 10.487.

b. Tha group slzes are Lnequal, The hamonls mean of the group sizes Is used, Typa 1 errer [svels are not guarantead,

Pm
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. One'way_ANOVA- Post-Test

Personalised Intervention Hi

Post Hoc Tests

Descriptiven )
Appendix H
§5% Confidanca Interval for
. Maan
N Mean Sid. Deviation | Sid. Erfor | towerBound | UpperBound | Minimum | Maximum
FOST1  Gunirol 0 2,600 75436 16868 2.0270 2.7330 .00 ~4.00
Edu pols) 3.2250 93913 21000 2.7855 3.5645 1.00 5.00
EdwnPA 19 3.3316 B9756 20591 2.8990 37542 200 500
Edu+PA+Pholo 19 3.7579 65601 18050 3.4417 4.0741 2.00 5,00
Tatal 75 2.1841 4050 30754 | ! 2,8500 3.3782.) 1.00° 500
FOS5T2  Conirl 20 2.2550 1.02878 23004 2,7735 23,7365 1.00 5.00
Edu 20 4,3850 83318 18830 4.0051 47848 | .00 5.00
Edu+FA 18 4.2053 BT210 22301 - 47387 4.5738 2.00 500
Edu+PA+Photo 19 4.3421 86778 15320 40203 4,6640 3.00 500
Total 78 40438 28978 11207 3.8204 4.2067 1.00 5.00
POSTA  Conlrgl 20 23500 82622 18475 1.9633 2.7367 1.00 4.00
Edu 20 30800 B7758 .1p823 2.6603 34807 1.00 5.00
Edu+PA 18 3.0885 82909 21315 2.8417 3.5373 2.00 000
Edu+PA+Phaoio 2 a1z 73879 16903 2.7659 - 2.4762 2.00 5.00
Total 78 2,9051 .B9185 .io0es 2,7041 3.1082 1,00 5.00
POST4  Control 20 1.3250 B4ge0 .14525 1.0210 §.6280 1.00 2.00
Edu 20 2.3000 1.15758 25884 {.7682 26418 1.00 5.00
Edu+PA 18 2.2842 1.03723 20798 1,7843 2.7841 1.00 4.00°
EdPA+Fholo bt 20789 84868 21718 1.8227 1 2,5352 1.00 4.00
Tolal 7B 1.9823 +.02503 11851 1.7603 22243 1.00 5.00
Tost of Homoganelty af Varlancas
Levens
| Slatistic di iz 5lg.
POST1 1,137 3 74 240
POST2 848 3 74 AT2
POSTa 912 3 74 440
POST4 3.224 3 74 027
ANDVA
. Surn of e [ .
Squams df Masn Squara F Big. |
POSTY  Belwaan Groups 49,803 3 6.534 8,704 000
Wihin Groups 40,817 74. 873
Total 688,418 77
PQST2  Belween Groupg 17.007 a 5,695 7.228 000
Wilhin Groups 58,235 74 788
Totel 75,432 17
POST3  Batween Groups 8.906 <) 2.780 a.872 012
Within Groups 52,01 74 J18
Toial 61,218 77
POST4  Betwean Graups 12,561 3 4,187 4,492 006
Within Grotps 850,974 74 832 ’
Total a1.535 77
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Mulllpla Comparisons

Personalised Intervention H2

Tukey HSD .,
Mean
Differance 95% Confidenes Intarval
sndant Vafabls () GROUP ' GROUP {1} Std, Ermor slg. Lowar Bound | Upper Baund
"ET%%"'}'T'—-* E.‘.}ommj Ezc}pc? - 8450° 25946 5:009 -1.5270 18630
Edu+PA 9516 28285 £03 -1.8425 2607
Edu+PA+Phato -1.3779* 26285 JL000 -2.0680 « 8870
Edu Conlrol 84507 25046 009 1630 1.5210
Edu+PA - 1066 \BB2E5 877 . «7975 | . 5843
Edus+PA+Phota -~ 5329 25285 J87 -1,2238 | 1580
Bdu+PA Cantrol a518* 20285 Reix] 2607 1.68425
£du 066 26285 877 -5643 7075
Edu+PA+Pheto - 4263 26620 JR4 =1,5280 2734
Edu+PA+Fhoto  Controi 1.3779° .26285 000 8870 2,0688
Edu 5329 J2BERS 187 - 1580 1.2238
Edu+PA A263 26520 384 -2734 11260
POSTZ Contro! Edu -1.1400° 28077 001 -1.5780 - 4020
Edu+PA -850 28444 007 ~1,6978 - 2028
Edus+PA+Pholo -1.0871* 2B444 002 -1.8347 = 3385
Edu Conlrol 1.9400° PBOFT 001 4020 1.6780
Edu+PA J8g7 28444 .50 -5579 9374
Edu+FA+Fholo 0528 2B444 808 - 8947 L0005
“Edu+PA Coniral .8503* 28444 007 .2026 1.6978
Edu -1857 28444 908 -8374 5078
Edu+PA+Photo - 1388 28008 B34 - 50940 8203
Edu+PA+Fhote  Control 1.0871* 28444 002 3385 1.8347
Edu «0520 28444 858 «,B0aS5 £947
Edu+PA 1368 28808 064 =520 8940
PUOST2 Contra! Edu - 7300° 26740 038 -1.4328 -0272
Edw+PA =7305* |- 27089 .0a3p «1.4515 - 0275
Edu+PA+FPholo ~7711 27089 028 -1.4831 -0550
Edts Gonlrol J300° 26740 039 0272 1.4328
Edi+FA ~0095 27038 1,000 -7218 7025
— Edu-PA+Fholo =0411 27089 089 - 7531 5710
Edu+FA Control 7335 27089 039 0275 14515
Edu D095 JAT089 1,000 -~ 7025 J215
Edu+PA+Pholo =316 27435 659 -7527 6885
Edu+PA+Phole  Contml Frath 27089 D20 0550 14831
Edi ) 411 27080 399 -8710 i< H
Edu+PA L3916 7435 8939 -G285 527
POST4 Control Edu ~8750" 30530 011 NI - 1728
Edu+PA -p5a2* 30029 014 4.7721 3463
— Edu+PA+Photo -~7538 angag 078 ~1,.5669 0590
Edu - Control B7507 20530 011 17268 1.7774
Edu+PA Q158 JS0R20 1.000 -~ 7871 8287
Edu+PA+Phoio 2211 .30820 581 -581i8 1.0340
Edu+PA Coniral 0592 30829 Q014 463 7728
Edu -0158 30928 1.000 - D287 Priral
Edu+PA+Fhoto 2053, 31323 B3 =B180 1.0285
Edu+PA+Photo  Control 4539 30929 07p -0580 1.5660
Edu ~2211 a0029 A1 +§,0340 5018
Edu+FA - 2063 41323 913 -1.0266 6180

“. The mean dilferenca I3 slgnificant at tha ,05 lsvet.

" Homogeneous Subsets

POST1
Tukey HSD
Subsat for alpha = .05

GROUP N 1 2
Contral 20 2.3600

Edy 20 32050
Edu+PA 10 3.3316
Edu+PA+Photg 19 37578
Sg. 1.000 187

Maans for groups In homogsnaous subsels arp displayed.
8, Usss Hamon'c Mean Sampla Size = 19,487,

b. Tha grotp sizes are unequal, Tha hamenic mean of tha grou stzas is used. Type | eror lavels are not guarantead.




POST2

Tukey HSD* + : - Personalised Intervention H3
Subset [or alpha = 05
GROUF M 1 2
Control 20 3.2550
Edu+PA 19 4,2053
Edu+PA+PholD 18 4.3421
Edu 20 4,3050
slg. 1.000 500
Means for grovps In hemegenacus subsels are displayed.
A. Uses Hamonle Mean Samplo 5120 = 19,487, ! g

b. The group sizes are URsqual. The hamenic maan of he group slzes is used. Type | error lavels are not guarantasd.

POSTI
Tukey HSD™®
I_Subsel for glpha = .05

GROUP N 1 2
Conlrol 20 2,3500

Edu 20 3.0800
Edu+PA 19 a2.0855
Edu+PA+Photo 19 1211
Sig. 1.000 595

Means for graups In homogensscus subsets ara displayed.
2. Uses Hamonlc Mean Sampla Slza = 19,487,

b. The group slzes are unagual, The harmonic mean of the group sizes is used. Typa | error lavels ars nol guarantead.

POST4
Tukey HSD*®
Subisel for alpha = 05

GROUP N 1 2
Comrol 20 1.3250
Edu+PA+Phalo 19 2.0789 2.0789
Edu+PA 18 2.2842
Edu 20 2,3000
Big. ok a7 891

Maans for groups In homogeneaus subsets are displayed,
&. Usas Hamonlc Msan Sampla Siza = 15.487.

b. The grup slzes ara unequal, Tha harmonic mean of the group slzes |s used. Type | amor levals ara nol guarenteed.

Pag



~ Repeated Measures - General Linear Model - Intention Personalised Intervention I1

Within-Subjects Factars

Appendix T
waasura: MEASURE_1
Depandant
INTEND Varable
e i PRE1
2 POSTI
Batween-Subjacts Factors ! -
Valys Labal od
GROUP 1 Control 20
2 Edu 2D
3 Edu+PA 19
4 Edu+PA+Ph 19
olo .
. Bex's Tesl of Equality of Covar{ance Malrizez *
Box's M 12,110
F 1,260
di : g
drz 52051.80
Zlg. 242
*_ Tasts the null hypothesls that the observed covarlancs matdeas of the depandent varlables are equal acrass groups,
o H.
- Daslpn; Intercept+GROUP
Wilhin Subjects Destgn: INTEND
Multlvariate Tests®
.. [ Effect Value F Hypothasls df Error dt Slo.
‘. [ INTEND Plllai's Trace RES 13.845% 1,000 74.000 000
Wiks' Lambda 844 13.84g% 1.000 74,000 .000
Heteliing's Trace 184 13.6408 1.000 74,000 000
Roy's Largast Root 184 13640 1.000 74.000 00
INTEND * GAOUP  Plllal's Trace .129 66820 3.000 | - T4.000 {HE
Wilks' Lambda AT 36620 © 3000 74,000 018
Heotelling's Trace 148 3.662" 3.000 74,000 018
Foys Largast Roat 148 38822 3.000 74.000 1B
i 8, Exact stalislle
de b

Daslgn intercep+GROUP
Within Subjecis Deslgn: INTEND

Mauchly's Test of Spherlcity®
Measura: MEASURE_1

Epsllon®
Approx. Gresnhause
Whhin Sublacig Effact | Mauchlys W | Chi-Square df Sig. -Balssar Huynh-Faldt | Lower-bound
INTEND 1.000 000 0 . 1.000 1.000 1.000

Tasts tha nul hypethas!s that the errer covadanca matdx of lha othoncmalized transformed dependant varablas Is proportional to an Idently matrx
8, May ba used to ad]ust tha degraes of ireedom for the avaraged 1asts of signiflcance. Corrected 1ests are displayed in the Tesis of Within-Subjects Elfscts table.
b.
Daslgn: \ntercept+GROUP
Wilhln Sublacts Dasign: INTEND

Pag



o ' Tasts of Within-Subjects Effects

Personalised Intervention 12
Measura: MEASURE_1

Type Il Sum
Source of Squares Cli Msan Square F Blg.
INTEND Spheticlty Assumed 8.649 ot _ B.g4n 13.649 000
Greanhouse-Gglssar 8,649 1.000 8.549 13649 000
Huynh-Faldt 5,849 1.000 8.64p 13,848 000
Lowar-bound 5,649 1.000 6.6848 13.849 000
(INTEND * GROUF Spharlclly Assumad 5,352 3 1.784 A.862 016
Gteanhouse-Galsser 5.352 3,000 1.784 3,862 .018
Huynh-Faldl 5,352 a.000 1.784 3.862 018 [
Lowar-bound 5.352 3,000 1.784 3.862 018
Errar{{NTEND} Spharlzity Assumed 38.046 74 487
Greenhouse-Galsser 36,046 74.000 A87
Huynh-Faid! 36.046 74,000 487
Lowar-bound 38.046 | - 74000 487

Tosts of Within-Subjects Contrasts
Maasura: MEASURE_1

Type Hl Stm
Saurca INTEND of Squares di Mean Square F Slg.
INTEND Linsar 8,649 B 5.549 13.849 GO0
iNTEND * GROUP _ Llnsar 5,352 a 1.784 3.562 018
Error{INTEND) Linsar 28.048 74 487

Levane's Tost of Equallty of Error Varlances *

F diy di2 5ig.
PRET 2.8a2 a T4 053
POSTH 1,137 a 74. 340
Tesls the nul hypathesis that the aror varance of the dependent varfabla Is equal across groups,

a.
Cesign: Inlarcept+GROUP
W ithin Subjects Design: INTEND

Toats of Betwoen-Subjacts Effects
Mezsure: MEASURE 1 : - "
Transfermed Vareble: Avarags

Typa [l Sum

Spurce of Sn df Meen Square F _Blg.
intercap 1372475 1 1372.476 1414,588 000
GROUP 18.617 3 5.538 5.702 Ryl
Emor ¥1.707 74 070

' Post Hoc Tests
GROUP

Mulilple Comparlaans
Measura: MEASURE 1

Tukey HED
Kean
Ditarence 059% Conlldenca Interval

I} BROUP J} GROUP ) 5td, Emor - 8ig. | LowerBound | Upper Bound
Control du - 4350 ~22025 207 -1.0139 1439
Edu+P4 - 8017° 22313 042 -1,1882 -0452
| Edu+PA+Photo 17" 22313 001 +1.4882 -3152
Edu Contrel 4350 22025 2207 -1430 1.0139
i Edu+PA - 1687 22313 B78 - 7532 4198
i Edu+PA+Pholo - 4687 22313 165 -1,0632 1188
* | EdusPA Conlrof 05T .22343 042 0152 11882
) Edu 1687 22312 878 -4188 7532
ah Edu+PA+Pholo ~.3000 22587 549 -B930 2038
2 Edu+PA+Pots  Control a017* 22313 L0 | 152 1,4882
. Edu AB8T 22213 (1865 ~1198 1.0532
Edu+PA L3000 22587 549 - 2039 B3

. Based on obsarves means,

w3 *. The mean diferanca is signficant al tha .05 tevel.

‘i Homogeneous Subsets
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MEASURE_{

Tukey HSD"™
Subset

GROUP N 1 2
Gantrol 20 2.4835

Edy 20 29175 29178
Edu+PA 19 23,0842
Edu+P A«+Phclo 18 3,342
Slg. 217 185

Means for groups I omegenacus subsels are displayad.
Basad on Type il Sum of Squares
The errer 1erm is Maan Square(Eitor] = .488.

a. Usas Hamonlc Maan Sample Size = 19,487,
b. The group sizes are unequal. The harmonle mean of the group s12es Is used. Type | error lavels are not guarantaed.

C. Alpha =.05.

Personalised Intervention 13
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b Repeated Measures General Linear Model - Attitude

Within-Sublects Factora
weasure; MEASURE_1

Bepandani
ATTITUDE Varabla
3 PREZ
2 POST2

Balwveen-2ubjects Factors

Velua L.abel N
GROUWF 1 Control 20
2 (=4[] 20
3 Edu+PA 79
4 Edu+PA+Ph
aolo 18

Box's Testof Equality of Covarlanco Malrices®

Personalised Intervention 14

Box's M 8.760
F 026
dit ]
di2 62051.80
slg. 801
Tests the null hypothasls 1hat tha ohsarved covariance matrices of the depandent variablss ara equal across groups.
a. "
Dealgn: ntereeplhGROUP
Within Subjscts Dasign: ATTITUDE
Multivarfate Teats®
. |_Efect : - Value F Hypothesls df } Emor df Slg.
< ATTITUDE Flliars Traca a73 851788 1.000 T4.000 000
e Wilks' Lambda A27 Ba.17g8 1.000 74.000 000
Hatelling's Trace 1.340 89.176¢ 1.000 74.000 000
Roy's Largest Rool 1,340 oe.1767 1.000 74.000 000
ATFITUCE* Pliels Traca - 072 1.9124 3.000 T4.000 135
GROUIP Wilks' Lambda 028 19128 3.000 74.000 RE}
Hotslling's Trace pary:] 1.8120 .3,000 74.000 135
‘ Roy's Largsst Root 078 1.91ge 3.000 74,000 135
a. Exact stallstlc
iy b.
* Daslgn: Intecepi+GROLP
Within Sublecis Deslgn; ATTITURE
Mauchly's Test of Sphericlty®
l#easure: MEASURE,_1
Epsllon®
Approx, Gregnhousa
Wilhin Sublecis Effect | Mauchly's W Chi-5guars df Slg. -Golsser | Huynh-Feldt | Lowsr-bound
TTITUBE 1.000 000 [1] . 1.000 1,000 1,000

Tosts the null hypathesls that the emor covartanca malrx of tha orthonermalized translormed dspandant vanables Is groporional 1o an [dantity matrx.

8. May bauged to adjust tha degrees of freadom for the averaged tests of slgnificance, Comacted tesia ara displayed In the Tests of Within-Subjects Effects tabls.

b.
Dsslgn: Intercept+GROLIP
Within Subjects Deslgn: ATTITUDE
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) = ots Effects . .
MEASURE Tosts of Within-Subje Perscnahspd Intervention 1S
taasure:

Typa [l Sum
Sourca of Squa_rEs df Mag_n_Squara F Sig.
ATTITUDE Spherclly Assumad 148.470 1 148,470 80,178 000
Greanhousa-Gelsser 148,470 1.000 148,470 99,176 L0
Huynh-Faldt 148.470 1.000 148,470 28178 000
Lawar-bound 148,470 1.000 148.470 99,178 Rslue]
ATTITUDE" Sphetichy Assumad 8.588 a 2,882 1.812 135
GROUF Grasnhouse-Gelsser 8.588 8,000 . 2882 1.912 135
Huynh-Falot B.588 3.000 2.862 1912 4387
Lower-bound 8,588 A.000 2.882 1012 135
Eror(ATTITUDE) Sphercity Assumead 110.780 74 1.497
Graenhouse-Geisser 110.780 74.000 1.497
Huynh-Feldl 110,780 74.000 1.497
Lowar-bound 110.780 74,000 . 1,487

Tests of Wilhin-Subfects Contrasts
Measure: MEASURE_1

Typa lli Sum
Source ATTITUDE | of Squaras df Mean Sguara F Slg.
ATTITUDE Linsar 148.470 1 148470 89.178 000
ATTITUDE® Linear B8.508 3 2,862 1,812 135
Eroct{ATTITUDE) Lingar 190,780 74 1.487

Levene's Test of Equality of Error Verlances ®

| F i dl2 Sk,
PRE2 309 3 74 B18

POST2 848 3 74 AT2

Tests the null hypethesls that the arrer vardanca of the dependent variable Is equel across groups.
a

Cesign: Inlarcept+GROUP
i Within Subjacts Deslgn: ATTITUCE

Tests of Betwasn-Sub)ects Effects

Maasure; MEASURE 1
Transtormed Yariahle: Averaga

Type lll Sum . :
e Squrce af Squaras df Mean Squara F Sig.
) Intercept 1472626 1 4472.628 | 3315247 000
GROUP ares 3 2.908 §.547 001
Ermor 32,871 74 A4

f.-,-,-: Post Hoc Tests

~ GROUP

Multlpla Comperlaons
Measure; MEASURE_1

. Tukey HSD
¥ Maan
Differance 85% Conlldonca {nlsryal

{lji GROUP {J] GROUR -3 Std. Ervar Sla. Lower Bountd | Upser Bound
Contral & : T -14503 007 | -9m82 | -2158
Edu+PA, -.4489" .15088 020 - 8458 08521
Edu+PA+Photo - 5174 .15008 005 -5142 -1205
Edi GConiral B075" 14403 00 2158 .Bg92
EdusPA 1588 15088 a2 - 2383 5554
Edu+PA+Photo 0304 15098 933 -,3087 ABT0
Edu+PA Conirol 4489 15088 .020 0521 8458
Edu i -, 1588 .15008 721 -.5564 .2383
| Edu+PA+Pholo -0884 15280 870 - 4703 2335
Edu+PA+Phote  Controf 5174 |~ ,18008 005 1208 9142
Edy -0801 15088 933 - 4870 .3057
Edu+PA 0884 15200 970 -.3335 A703

.} Based on observed meane,
: * The mean diffaranca Is slpnificant at ths 05 level.

Homogeneous Subsets
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MEASURE_1 Personalised Intervention 16

Tukey HSD*
Subsat

GROUP N i 2
Control 20 2.6600

Edu+PA 19 3.1289
Edu+PA+Phols 19 2.1574
Edu 20 3.2878
Sig. 1,000 g4

Maans for groups In hemeganeous subsels are displayed.
Basad on Typa il Sum of Squares
The errorlam Is Meen Square{Emor) = 222,

a. Uses Harmonlc Maan Sampla Siza = 18.487.
&. The greup sizes ara unequa!. The harmenie maan of the group sizes ls used. Type | aror levels arg not guaranteed.
C. Alpha =05, '
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Repéated Measures - General Linear Model - Motivate

WIthIn-s_ub]e'uis Factors
Measurs: MEASURE_1

Personalis:d Intervention 7

WMOTIVAT | Dependant
E Vadable
1 PRE3

2 POST3

Between-Subjecta Factors

Valua | abs! N
GROUF 1 Canlral 20
2 Edu 20
3 Edu+PA 18
4 Edu+PA+Ph
olo 19

Box's Tegt of Equalty of Covarlance Matrices *

Box's M 6.057
F 735
di1 ]
di2 §2051.80
Sig. 677
‘Tasis the null hypolhesls that Tha ghssrved covadance malrices of the dependem: varlablas ate aqual aeross groups,
8,

Deslgn: Intarcepl+GROUP
Within Sublacts Design: MOTIVATE

Muitivarlets Teats®?

Effect . Valts F Hypolhasis dt Errardl Slg.
MOTIVATE Pillal's Traca 281 28.958% 1.000 TAL00 000
Wilks' Lambda 715 26,058 1.000 74,000 000
Hetelting's Trace 391 28,0582 1.000 74.000 .00d
Roy's Largast Rool 391 28.858% 1.000 74000 00%
MOTIVATE" Pilal's Traca J23 | - 3.486° - 3.000 T4.000 - .0RO |-
GRQUP Wilks' Lembda 877 3.466" 3.000 74,000 020
Hotellng's Trace A4 3.4568 3.000 74,000 20
Roy's Larges| Root A4 3.4686" 2000 74,000 020
a. Exac| statislic
T b
* Design: Infarcept+GROUR
Within Subjecis Deslgn: MOTIVATE
Mauchly's Test of Spharlclty®
Measura: MEASURE_1
Epslion®
Approx, : Greanhousa
Within Sub!acts Eftect | MauchiysW | Chl-Squarg di Sig. -Qelssar Humh-Feldt | Lower-bound
MOTIVAT 1.000 .000 ] . 1.000 1.000 1,000

Testa the null hypothesls that the emor covarance malrx of tha crhonermalized transtarmed dependeni variablas |s propertional to an idantity matrix.
a. May be used 1o adjust tha degrees of {readom for the averaged tasts of slgnificence, Comected tesls ara displaysd in lhe Tests of Within-Subjects Effacts 1abls.
b .

. Draslgn: Inlscapk-GROUP
Within Subjects Dasign: MOTIVATE
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Tosta of WithIn-Subjosts Effocts

Personalised Intervention I8
Measure: MEASURE_1 . ?
: Type lIf Sum
Source of Sguares of Maan Square F 5lg.
MOTIVATE Sphenclly Assumed 24482 1 24.452 28,958 L00
Greanhouse-Gelssar 24,482 1.000 24.462 28.958 000
Huynh-Faldt 24.462 1,000 24,462 28,958 000
Lowsr-bound 24.462 1.000 24.482 £8.858 000
MOTIVATE® Sphercily Assumed 8,784 3 2928 2,468 H20
GROUF Greenhouse-Galsser B.784 3,000 2,928 8,468 020
Huynh-Faldt B.784 3.000 2.628 3.488 0207
Lowar-bound 8,784 3,000 2,828 3.488 L20
Encr(MOTIVATE} Sphericity Assumead 62,514 4 845
Grasnhouse-Gelssar §2.511 74.000 JBA45 .
Huynh-Faldl 62,511 74.000 B45
Lower-bound F2.511 74,000 845

Tests of Within-Subjacis Contrasts

Maasure: MEASURE_1

MOTIVAT | Type il Sum .
Source E of Squareg [ul} Wean Squara F Sla.
MOTIVATE Linaar 24462 il 24.462 28.858 o0
MOTIVATE* Linear B.784 3 2.5928 3,468 020
Error{MOTIVATE} tinssar 62511 74 B85

Levane's Test of Equallty of Error Varlancas*

F ol di2 5ig.
FREQ 1253 3 74 283
POSTA 912 3 74 440

Tests the rull hypolhesis that ths ermar vardanca of the depaendsent varlabla Is aqual acrosa groups,
a

Deslon: Inlercapl-GROUP
Within Subjecls Design: MOTIVATE

Tosts ot Between-Subjects Elfscis

Meaaure: MEASURE.!
Transiommed Yarlable; Average

S Typa It Sum F o
ource of Sruares of Maan Square 3.
Inlarcept 1704,160 1 1704160 1855.481 000
GROUP 1.315 3 438 426 735
Error 18.177 4 1.020
% Post Hoc Tests
_ GROUP
Multipla Comparlsona
Measura; MEASURE_4
. Tukey HSD
Maan
Dittarence 95@ Conlidence Interval
{} AROLP v GROUP ) 5id. Eror | __Slg. Lower Bound | Uppar Bound
Coentrol Edu 1700 22687 877 - 7653 4263
Edu+FA «, 2238 22884 765 -B279 803
Edu+PA+Phola -2212 22 BB4 Kihl - 8253 3828
Edu Caontrol 700 ',22887 577 ~4263 7683
Edu+PA -0538 22884 885 - =570 5503
Edu+PA+Phole -0512 22984 298 - 8553 5520
Edu+PaA Contral 2238 22884 © 765 -, 3803 8278
Edu 0538 22984 895 5003 BETR
Edu+PA+Phalo 0028 23277 1,000 « 8082 8144
Edu+PA+Photo  Cantrol 222 22084 J71 - 825 B253
Edu 4512 22984 840 -5529 8563
Edu+PA - 0026 23277 1.000 - 6144 £082

Bassd on observed means.

.. Homogeneous Subsets
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. MEASURE_{

Tukey HSD¢
Subsat

GROUP N 1

Control 20 31525
Edu 20 33225
Edu+PA+Photo 19 237137
Edu+PA kL] 33783
slg. 785

Means for gecups in homogeneous subsals are displeysd,
Basad on Tyrs |1l Sum of Squeres

Tha arroriem: s Maan Square{Emor} = 515,

a. ses Hammorlc Mean Sampla Slzs = 15.487.

Pe.rsonalisgd Intervention 19

b. Ths group slzes are unequal, Tha hamente mean of the group sizes Is used, Type | arror lavals are not guarantesd,

c. Alpha =.05.
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b Repeated Measures - General Linear Model - Fear

WllhIn-Suh]e-ct:a Faciors
Meastire: MEASURE_1

Dependent
FEAR \ariable
1 PRE4
2 POST4

Belween-Subjects Factors

Valus |abel H
GROUP 1 Control 20
2 Edu 20
3 Edu+Pa i@
4 Edu+PALPh
ofo 19

Box's Test of Equallty of Covarlanse Matricos ®

Box's M 13.027
F 1377
df 9
di2 62051.80
glg. 492

Personalised Intervention I10

‘Taxls ihe null hypothasls that the observed covariance matrices of the depandent variables are equal across groups,

a.
Design: Inlarcept+GACLIP
Within Subjects Deslgn: FEAR
Multivariate Tests?
Effact Value F Hypothesisdf | Erordf Slg.
FEAR Fillal's Trace 218 34.526" 1.000 74,000 000
Wilks' Lambda 682 34,526 1.000 74.000 sia)
Hotalling's Trace ABT 4,528 1.000 74,000 00
Roy's Largast Roat ABT 34.526% 1.000 74.000 000
FEAR * GROUP  Piilal's Traca o . 12 a1 3.000 . 74000 031
Wilks* 1 amixda .Beg 311 3.000 74.000 0
Hetalling's Traca 178 3,111 3.000 74.000 O3
Roy's Largest Roat .128 an" 3.000 74,000 03
a. Exact statlsiiz
k.
Deslgn: Intercept+GROUP i
Within Subjects Daskin: FEAR
Mauchly's Teat of Spherlcity®
Measurs: MEASURE_Y
Epslion®
Approx, Groenhousa
Wilhin Sublecls Effect | Mauchlys W_| Chi-Sgua dt Slg. -Gelssar Huynh-Feldt | lowsr-bound
AR 1,000 000 0 . 1,000 1,000 1,000

Tests the nul hypathasls Ihat the gmor covarlanca matrx of the erthonomalized iransformed dependant varsbles Is proportional to en Identlly matdx.
a. May bs used 1o adjust tha degrees of fresdom For the avaraged tests of signilicance. Corrected tesis are displayed In (he Tasts of Whhin-Subjecls Elfscis tabla.

=]

Daslgn: Interceptt GROUP

Within Subjecls Deslgn: FEAR

Pag



W oo Tasts of Wilhin-Sublzcts Effects

Personalised Intervention 111
Measura: MEASURE_1
—_ Typa fIl Sum
Sourca of Scuares al Mean Souara E Big.
FEAR Spharicity Assumad 26,735 1 26,735 34.528 000
Greenhoyse-Giglsser 26,738 1.000 26,735 34.526 000
Huynh-Faldl 26,735 1.000 28.735 34,528 000
Lawsr-bound 26.735 1.000 20,735 34.528 000
FEAR ' GROUP  Spharlclty Assumed 7.247 3 2,403 3111 hx3|
Graenhouse-Geisser 7.227 3.000 2.409 3411 nat
Huynh-Faldl 7.227 3.000 2.409 3,111 031
Lowar-bound 7227 3.000 2,408 3411 L0ai
Errat(FEAR) Spharlcity Assumed 57.304 74 T4 K
Graenhousa-Gelssar 57.301 T4.000 J74
Huynh-Faldl §7.301 74.000 NiL)
Lower-bound 57.001 74,000 774

. Tests of Within-Subjecta Contrasts
Measurs: MEASURE_1

Type Il Sum
Sourca FEAR of Squares dl Mean Squara E Slg.
FEAR Linear 26,735 i 28,735 34.528 000
FEAR* GAQUP  Llnear 7.227 3 2.408 311 031
| ErrorFEAR] Linaar 57,201 T4 J74

Levane's Teat of Equality of Error Varlancas

F dNn dl2 2k,
PRE4 a.011 3 74 nas
POST4 3,224 3 74 027

Tests the nul hypothasls that ths emor variance of tha dependant variabls ls equal across grotps.

a.
Deslgr: Intsreept+GRCOUP

Wilhin Sublects Design: FEAR

Tests of Betwesn-Sublacta Eflacts

Measure: MEASURE 1
Transformad VYadabla: Averags

Type Il Sum
Souree of Squaras df Magn Square F__ Slg.
Inlercept E06.333 i 208,333 568.687 000
GROUP 8125 3 2.042 1.281 287
Emor 117.938 74 1.554

Post Hoe Tests

I

" GROUP

Multipls Comparlaony
Measura: MEASURE_1

Tukey HSO
Dll';:aarszce . 95% Confidanca njarvat

{1} GROUP {J) GROUP {isf} 1 Std. Emor Slg. Laowet Bound | Upper Bound

Control Edu - 5276 28228 250 -1.2695 2145
Edu+FA -, 3836 20508 540 -1.1352 268

Edu+PA+Photo -, 30985 28568 ' 540 «1,1382 3681

Edu Conlrol 5275 28229 250 . w2145 1.2685
Edu+PA 4435 265398 .B568 ~8077 8956

e _ Edu+P A+Photo 1438 28538 858 -8077 0958
T Edu+PA Contral . .3838 28598 840 ~3881 1.13s52
Edu - 1439 20558 858 -B8956 8077

Edi+PA+Pholo 0000 28082 1.000 ~7812 JE12

___ Edu+PA+Pholc  Contro! 2838 #8598 540 ~3681 1.1352
5 : Edu - 1438 ,28588 058 -B958 8077
Edu+PA L0000 .28862 1.000 -7612 7512

Based on observed maans,

B
i

Homogeneous Subsets
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«  MEASURE_t

Tukey HSD 2
Subsal

GROUP N i

Control 20 2.0875
Edu+PA+Photo 19 24711
Edu+PA 19 24711
Edu 20 2.8150
Slg, 261

Means for grovps In homogensous subsets ara displayad.
Bassd on Type [ Sum of Squaras

The arror term Is Mean Square{Emor} =.797.

2. Usas Harmonle Msan Sampls Size = 19,487,

Personalised Intervention 112

b. The grovp slzes are unequal. The harmanic mean of the group slzes is used. Tyke | error levels are not guaranteed.

€. Alpha = .05,
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i
* Oneway ANOVA - Knowled de Personalised Intervention

Descrl pilves .
Appendix J
KNOWILEDRG
85% Conlidence Interval for
Mern
N _ Mgan std. Deviation | Sid. Erer | Lower Bound Uppar Bound Minfmum | Maximum
Gantrol 20 7.05 1.468 328, 6.38 7.74 5 9
Edu 20 12,65 1.881 443 11.72 13.58 8 16
Edu+PA 19 10.65 3,334 785 8,08 12,29 4 14
Edu+PA+Pholo il 11,89 231 535 10,77 13.02 7 18
Total 78 10,55 3.185 36! ) 8.83 11.27 4 16
Tostof Homegeneily of Varlances
KNOWLEDG
Lavena
Stallsic i df2 Slg.
5.838 ] 74 .0
ANOVA
KNOWLEDG
Sum of
Sauarasg df Mean Sguare E Slg.
Belween Griupa 367.900 a 122,833 21,852 000
Within Groups 413,305 T 8,588
Tolal 761,285 i
Post Hoc Tests
Multlpte Comparisons
Dependeni Varlable: KNOWLEDSG
Tukay HSD
D]t';:':rr':ca 65% Confidencs intarval
| (} GROUP 0} GROUP {l-3). Sid, Errof Slg. Lowsr Bound | UpperBound |
Contral Edu -5.80" 747 000 -7.58 -3.84
Edu+PA .3.83° 57 Q00 «5.82 -1.84
Edu+PA+Phote 484" 757 000 -8.83 -2.85
L Edu Conlrol 5.60" Jq47 000 3.64 .56 -
- Edu+PA 1.97 qs7 054 ~02 3.08
i Edu+PA+Photo 6 757 JE1 -1.23 2.75
Edu+PA Control 3.8 757 000 1.64 6.62
Edu 1,57 757 054 -3.88 02
Edu+PA+Photo -1.21 787 397 323 1. A1
Edu+PA+Pholo  Contral 4,04° 757 000 2.085 8.B3
Edu .78 757 751 275 .28
Edu+PA . 1.21 7587 387 - 81 3.23

*. "Tha mean ditlarance {s elgnilicant at the ,05 lavel.

*

_ Hombgsneous Subsets

KNOWLEDGQ
Tukey H5D
|._Subsst for alpha = .05

GAOUP M 1 . 2
Controf 20 7.05

Edu+PA 8 10.68
Edu4FA+Pholo i0 11.89
Edu 20 1285
Slg. 1,000 054

Maans for groups in homogenaous subsets ara displayed.
8. Usas Hamuanlc Mean Sampla Slza = 16,487

b. The group sizes are unaqual. The harmonie mean of the group stzes Is used. Typa § amor (evels are not guaranteed,
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