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ABSTRACT

Growing concerns with the rapid increase in the incidence of mon-
melanomatous and melanomatous skin cancers ever the last few decadeé have
resulted in a greater emphasis being placed on skin cancer prevention.

The study utilized self-reported data from the Alberta Cancer Board '(ACB) _
project "Cancer Prevention in the Workplace" to examine the influence of -
personalized skin cancer prevention advice on sun protection behaviours ambng,
adult workers, and attempted to determine whether knowledge, attitudes, and
beliefs differed between individuals who were frequent and infrequent in their
practice of sun protection behaviours. Eight hundred and eighty-five éubjeCts,
ages 21 to 63 years of age, from two large corporations in the City of Calgary were
assigned to one of three treatment groups. A control group _re.ce_ived no
intervention while those in the three treatment conditions received personalized
skin cancer prevention advice either by letter, computer, or computer and letter.
The efiectiveness of the study intervention in engendering positive changé.in
behaviour wvas determined by examining overt changes, over tweive months, in sUn :
protection behaviours: 1) sunscreen use, 2) wearing a hat, 3) wearing protective
clothing, and 4) avoiding the sun between 10 am. and 3 p.m. The
Transtheoretical Model of stages of behaviour change (Prochaska and DiClemente, |
1992) was used to investigate patterns of both overt and covert behaviour change
over time. ‘

SeVen hundred and thirty-three subjects (385 males, 348 | fehﬁales)‘__

completed all questionnaires and they constituted the sample for the _sttjdy. Ch|



square tests revealed an increase in the practice of sun vprotection/behaviours over
the twelve-month period. Among males, noticeable increases were found in
suhscreen use (14.5%), wearing a hat (13.8%), and wearing of protective ‘clothing
(18.0%). Among females, noticeable increases were found in sunscreen use
(22.1%), wearing protective clothing (16.6%), and avolding the sun (17.4%). These
findings were supported by results indicating a greater pro,poriion of sUbjécts from
the intervention group moving forward in the stages of change, compared to those
in the control group. Individuals who frequently practised sun proiection
behaviours were found to be less fatalistic about their ability to prevent skin cancer
and less fatalistic about their ability to control it should it occur in their livés. No
other consistent correlations were found between tihe frequency of practising sun
protecﬁon behaviours and knowledge, anxiety, denial, and beliefs.

it is concluded that personalized advice appears to be effective in
encouraging individuals in worksites to increase their practice, or intention to
practice, sun protection behaviours. Generalization of this result is, however,
restricted to individuals with backgrounds similar to those of the subjecfs of the

study.
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CHAPTER ONE

STATEMENT OF THE PROBLEM

Introduction
This chapter provides background information regarding suntanning and the
scope of the problem of skin cancer. The objectives of the study, its significance, and
the study’s research questions are outlined. In addition, limitations of the study are

discussed and key terms utilized in the study are defined.

Background Regarding Suntanning

A belief in the health-giving and healing powers of sunlight dates back
thousands of years (Giese, 1976). Vedic writings attest to the sun-wors‘hipping‘
ceremonies of the Aryans of India of the Vedic Period (1500 B.C. to 500 BC) The
sun held great significance for the ancient Assyrians, Greeks, Persians, Zoroastrians,
Egyptians, and Phoenicians. They revered the sun as a deity or the god of health
who had the power to endow human beings with life- and health-giving rays (Giese,
1976). |

According to Keesling and Friedman (1987), the popularity of sunbathihgin':
North America has been influenced by three historical events. In the 1800s, the
image of a suntan was associated with one’s social status. Possession of whi:tc skin

colour meant that one was not engaged in menial mznual labour. With the advent



of the Industrial Revolution, however, the working class moved from an outdoor to
an indoor working environment. This led to a shift in social status symbols and a
dark skin colour became a sign of higher status, since it was associated with one
having a preponderance of time to engage in leisure activities and sports. Then in
the early 1900s the work of Auguste Rollier, who was the first to note that
tuberculosis patients improved following sun exposure, sparked the heliotherapy craze
in North America. Vitamin D, which is produced when skin is exposed to sunlight
and changes colour, inhibits the growth of the tubercle bacillus. Despite the fact
that, initially, the synthesis of vitamin D was not acknowledged to be the causal
factor in the success of the therapy, having a dark tan came generally to be
associated with good health. Thereafter, the popularity of suntanning could be traced
to French designer Coco Chanel, who was reported to have started the fad of
tanning. In the 1930s, suntanning in North America reached a peak in its popularity
as part of the heliotherapy and nudity craze (Keesling & Friedman, 1987). Today,
suntanning is still popular and the value of possessing a tan is still upheld by many.
However, because of increased public awareness, progressively more individuals are
acknowledging or realizing that the practice of suntanning is harmful to their health

and, when carried to extremes, can lead to skin cancer.

Skin Cancer and Exposure to Sunlight
The incidence of melanomatous and non-melanomatous skin cancers has been

increasing rapidly worldwide over the last three decades, particularly between 1965



and 1985. In certain areas, dramatic increases of over 100% have been réported
(Green, 1982). In Queensland, Australia, for example, the incidence of melanoma
in 1965 was 16.4 per 100,000 inhabitants per year. By 1980, the incide:nce had risen
to 39.6 per 100,000 inhabitants per year {Green, 1982). In 1984, this region was
reported to have had the highest incidence of non-melanomatous skin cancer in the.
world (Stenbeck et al., 1990). Skin cancer is the most frequently occurring cancer
in Australia (Cockburn, Hennrikus, Scott & Sanson-Fisher, 1989). In New Zealand
and the United Kingdom, the incidence of melanoma has doubled over the last ten
years (Glasgow, 1988). A rapid increase in melanoma has been reported in Scotland
from 1979 to 1989. Over this eleven-year period, an overall increase of 82% (7.4%
per year) was observed (MacKie et al., 1992). In Denmark, the age stqndartiiZed
incidence of cutaneous malignant melanoma increased five- to six-fold between 1943
and 1982 (Osterlind, 1990). Nordic countries also have reported a rapid inér’eés’e in |
melanoma (Jenks, 1992).

In North America, similar trends have been reported; In the United Statévé,
non-melanomatous and melanomatous skin cancers account for 30% - 40% of all
cancer diagnosed annually. These most common forms of cancer in the United
States continue to increase (Epstein, 1983). It is estimated that a 3% to 5% increasé
in new cases of skin cancer per year can be expected. One in seven Americans ls
expected to develop skin cancer during his/her lifetime (Kelly, 1991). Furthé»rmé'rbe,.v .
many dermatologists anticipate that skin cancer will occur at a younger age (Edwards

& Edwards, 1982). In Canada, between 1969 and 1988, the age-standardi2¢ d



incidence of melanoma increased about 6.2% per year in men and 4.8% per year in
women. Between 1950 and 1989, the age-standardized mortality rates of melanoma
increased by 3.4% per year in men and 2% in women. The incidence rateé_ have
continued to rise rapidly. The mortality rates, however, have shown some stability
from about 1985 onwards (Elwood, 1992b). Based on Canadian Cancer Statistics, the
estimated number of newly diagnosed cases of, and deaths from, melanoma in
Canada during 1990 were 2,600 and 520 respectively. Melanoma claimed 10,000
person years of life in 1987 (Miller, 1992). The 1990 Alberta Cancer Registry
reported melanoma to be the most rapidly increasing type of tumour in Alberta,
accounting for 2.9% of all tumours diagnosed. The age-standardized incidence rate
was 8.1/100,000 in males and 10.7/100,000 in females. A relatively low case-fatality
rate was reported (8.4%). Similarly, nonmelanoma was reported as the most
frequently diagnosed malignant tumour in Alberta despite the potential for under-
reporting. The age-standardized incidence rate was 131.7/100,000 in males and
94.8/ 100,000 in females. Although the mortality rate from non-melanofnétous skin
cancer is extremely low (0.3% case-fatality rate in 1990), skin cancer in general is a

serious problem and warrants attention through prevention and control.

Objectives of the Study
The objectives of this study were:
1) to investigate whether or not personalized advice will facilitate change in

sun protection behaviours by observing overt improvements in sun ‘protection



behaviours over time, and by examining both overt and covert improvements in sun

protection behaviours with the use of a model of stages of behaviour change, and

2) to investigate whether or not knowledge, attitudes, and beliefs difter

between individuals who frequently and infrequently practice sun protection

measures.

Research Questions

1) Are sun protection behaviours likely to change over time with provision of
personalized advice?

2) Do individuals who frequently practice each of the sun protection rﬁeasures
differ in knowledge, attitudes, and beliefs frofn individuals who infrequently
practice these measures? |

3)

What proportion of subjects in the intervention and control groups progressed |
from one stage of change to another with the provision of persdn’alized
advice?

This question investigated whether or not subjects’ practice of, or ‘inten‘tions
to practice, sun protection measures progressed over time, by exainining
movement between the stages of behaviour change as defined by the

Transtheoretical Model.

Significance of the Study

Greatly increased rates of skin cancer on a global scale have raised concern



in the healtht care community. Efforts to protect against the harmful effects of
ultraviolet radiation through prevention have been recognized as being o‘f'great
importance for primary prevention. As skin cancer has come to be known as a
classic lifestyle disease of the twentieth century, behavioural research in cancer
prevention and control has increased in recent years in response to the need
(Shiffman et al., 1991).

The present study is a further attempt to examine the effectiveness of minimal
intervention in skin cancer prevention. The findings from this study could potentially
provide insights on behaviour change processes as they apply to sun exposure
practices. These insights could assist in planning more effective skin cancer
prevention programs. In addition, this study may extend knowledge related to the
application of the stages of behaviour change model (Transtheoretical M(‘})devl) to
another relatively unexplored health behaviour.

Furthermore, the growing economic constraints experienced by Canada over
at:least the last decade have prompted provincial governmént initiatives to curtail
health care spending, which constitutes 30% of the government’s budget (Philippon,
1992). In the province of Alberta, the challenge to curtail spending has _b:oﬁght
about a paradigm shift in health care approaches for maintaining or attaining better
health among Canadians. Among these changes is a greater emphasis on health
‘promotion and disease prevention, which is regarded as an economically more viable

approach to meeting desired health care objectives (Philippbn, 1992).



Limitations of the Study
One potential shortcoming of this self-reported study is the variability in
subjects’ interpretation of what constitutes the practice of a sun protection
behaviour. A subject who routinely sunbathes for a few hours before applying
sunscreen may respond in the questionnaire as if always using sunscreen when |
exposed to the sun for an extended period. This response .nﬂay be-
theoretically correct but misleading in the context of sun protection behaviour. |
It is acknowledged that recall bias could have influenced subjects’ ability to
respond accurately to questions, since subjects were required to recall their |
behaviours over a one-year period. One initiative taken to address this
potential bias was the revision of the four-point scale on all the sun prdtection |
behaviours. Collapsing the four-point scale to a two-point scale broadened
the categories of the scale. Thus, a subject who was uncertain whethér or nnot
he/she had always or usually used sunscreen over the last year but checked
off either one of the two options would still be appropriately classified as

frequently practicing a particular behaviour. Revision of the sun p‘rotection

behaviours scale is further addressed in the section "Data  Analysis

Techniques" (Chapter III, p. 49).

The operational definition of the "maintenancg" stage adopted by the present
study requires subjects to be practicing sunscreen use, wearing a hat, and
wearing protective clothing for more than twelve months. Since the fOllOW-kl‘Jp ‘

period of the study was one year, subjects in the precohtemp_latiozn‘ _f‘or' :



contemplation stages did not have adequate time to show progression to the
maintenance stage. This definition, in essence, limits the study’s ability to
show higher progression in the stages of change for subjects in the
precontemplation and contemplation stages.

d) The corporations/worksites for the study were not randomly selected due to
logistical constraints. This provides limited external validity to the findings of
the study. As a result, generalization of the study findings is liniited to

.population(s) that are identical to these corporations.

Terminology
"Personalized advice" refers to individualized feedback provided to a subject
regarding general risk that he/she hzs for skin cancer (based on self-reperts; of
lifestyle and personai health history) and regarding the appropriate preirentive
measures to adopt. An example of such personalized advice would be, "'You‘ have
a tendency to burn easily when exposed to the sun for prolonged periods; people with
this predisposition have a higher risk of getting skin cancer."” The pfeventive
measures recommended to subjects in this study include: reduction of sun exposure
between 10 a.m and 3 p.m., application of sunscreen which has a minimum ratiﬁg of
sun protection factor (SPF) 15, wearing protective clothing (long sleeves and pants),
~ and wearing a hat.

"Sun protection behaviours" refer to preventive actions that an individual has adopted

against overexposure to ultraviolet radiation. In this study, the term covered four



behaviours: sunscreen use with SPF 15 or more, avoiding the sun between 10 a.m.
and 3 p.m., wearing a hat, and covering arms and legs with clothing when spending
time in the sun.

"Knowledge" refers to an understanding of what causes skin cancer, of cure rates for
skin cancer, and of behaviours that prevent skin cancer.

"Belief" refers to personal conviction or persuasion that a certain thing is real and
true.

"Attitudes" refer to "a relatively enduring organization of beliefs around an objeét or
situation predisposing one to respond in some preferential manner” (Rokeach &
Smith, 1968).

"Edema" refers to an accumulation of an excessive amount of watery fluid in cells,
tissues, or serous cavities.

Erythema" is an inflammatory redness of the skin.

"Hyperpigmentation" refers to an excess of pigment in a tissue or part.

"Hypopigmentation" refers to a shortage of pigment in a tissue or part.
I g p1g p

"Telangiectasis" refers to a dilation of the previously existing small or terminal vessels

of a part.
L3
"Actinic Keratoses" refers to a lesion on the epidermis marked by the presence of

circumscribed overgrowth of the horny layer as a result of exposure to chemically
active rays of the electromagnetic spectrum.
"Cutis Rhomboidalis Nuchae" refers to the geometric configurations of the skin of the

back of the neck as a result of aging or prolonged exposure to sunlight.



"

emic Malignancies" refer to a general worsening medical condition, specifically

somatic in nature, which may lead to an ingravescent course.

Stages of Behaviour Change

The stages of behaviour change algorithm, as defined by Prochaska and
DiClemente (1992), is outlined below. In addition, the operational definifions as
applied to the present study are provided.

1) Individuals in the precontemplation stage are unaware or unwilling to
change their risk behaviours. They are not convinced that th¢ consequences of the
problem behaviour outweigh benefits. They may also believe that the problem
behaviour is well controlled and under self-regulation.

2) Individuals in the contemplation stage are actively involved in considering

the prospects of change. They tend to engage in information seeking, to reevaluate
themselves in light of their problem behaviour, and to evaluate the pros and cons
that change would bring. Contemplators are, however, not ready to take action.

3) The preparation stage indicates a readiness to change both _atti_tude and
behaviour. These individuals are on the verge of taking action and need to set goals,
priorities, and commitments to adhere to the actions they choose.

4) The action stage involves the overt modification of the problem behaviour.
Individuals engage in effective behaviour modification strategies to alter théil_'

behaviour and to prevent any relapses back to earlier stages.
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5) In Maintenance, the final stage of change, individuals have been successful

in altering their problem behaviour for over six months.

Operational definitions of the stages of behaviour change in the context of the
present study:

"Precontemplation _stage" - no serious consideratio.1 to increase protection from the

sun.
"Contemplation stage" - the intention to increase sun protection in six months’ time. -
"Preparation stage" - the intention to increase sun protection immediately or invth_e‘
next 30 days.
'

'Action_stage" - the adoption of sun protection practices within the past twelve

- months.

"Maintenance stage" - the adoption of sun protection practices for over a year.

Figure 2 (Chapter III, p. 41) shows how the staging algorithm is operatiohalized vinv"

this study .
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CHAPTER TWG

REVIEW OF THE LITERATURE

Introduction
Literature on ultraviolet radiation, solar induced skin damage, benefits of sun
exposure, education and behaviour change, and the Transtheoretical Model of

behaviour change are presented in this chapter.

Ultraviolet Radiation

The earth is constantly bombarded with solar radiation. As a result,
electromagnetic energy is continually being transferred from the sun to the earth
through radiative processes. Electromagnetic energy can be considered as a Spectrum
defined by both a wavelength and an energy level. The electromagnetic spectrnm in
turn can be divided into ultraviolet, visible and infrared segments. The rays ci uie
visible spectrum range from 400 nanometre (nm) to 78 nm in length. Theée colours
of the spectrum are violet, blue, green, yellow, orange, and red. Wavelengths
between 780 nm and 1,020 nm constitute the infrared and radio spectra (Lonstreth,
1987).

Ultraviolet radiation (UVR) is classified into three categories: ultraviolet C
(UV-C), ultraviolet B (UV-B), and ultraviolet A (UV-A). The wavelength of UV-C

ranges from 100 nm to 295 nm. Although UV-C is efficient in causing erythema in
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normal skin and can cause photokeratitis (Parrish, 1982), it is absorbed in the upper- |
atmosphere and does not reéch the earth (Longstreth, 1987). The wavelength of
UV-B ranges from 295 nm to 320 nm and it primarily affects the epiderfnal layer of
the skin. Unlike UV-C, small quantities of UV-B reach the earth. Like UV-C, it is
very efficient in causing erythema (Parrish, 1982). UV-B also is known to be |
necessary for the synthesis of vitamin D3 (Holick, MacLaughlin, Parrish & Anderson,
1982). The wavelength of UV-A ranges from 320 nm to 400 nm. Due to its longer
wavelength, UV-A penetrates deeper into the dermis than UV-B, and probably has {
more effect on the breakdown of collagen (Jarrat, Hill & Smiles, 1983; Maliory &
Watts, 1987). Studies have shown that UV-A augments UV-B carcinogenesis (Matsui -
& DelLeo, 1991; Staberg, Wulf, Klemp, Paulsen & Brodthagen, 1983; Willis, Mentor
& Whyte, 1981; Mallory & Watts, 1987). Large quantities of UV-A also have been
shown to induce erythema, melanogenesis, and elastosis and other dermal connective
tissue damage (Parrish & Jaenicke, 1982; Kumakiri, Hashimoto & Willis, 1977). |
Ozone differentiaily absorbs various wavelengths of UV-B; it has little effect
on UV-A and no effect on visible light. Among the three categories of UVR, tiic
most adverse biological effects are induced by UV-B, particularly by wayelquths‘
between 295 nm and 300 nm. The degree of biological effect sustained is inﬂugnc_ed
by the duration of exposures at particular locations, times of day, and times of year;
by behaviour such as use of protective clothing and sunscreen; by pigmentatioh’;‘énd_
by the action spectrum of the target molecules. Cloudiness and albedo :(reﬂéétidh',: .

from surfaces) can cause large variations in UV-B and UV-A, but they'affect all
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.wave‘lengths relatively equally. UV-B is, however, the most affected by latitude,
variation in season, altitude and time of day. A large proportion of total daily
radiation at 295 nm arrives between 11 a.m. and 1 p.m. (LLongstreth, 1987). It has
been shown that for every one-hundred-foot increase in altitude there is a2 10%
increase in the amount of UVR (Cramer, Gehtry' & Kaidbey, 1979). UVR also
increases with closer proximity to the equator because of the increased number of
daylight hours, and the more direct path of the sun’s rays (Berger & Urbach, 1982).
The depletion of the ozone layer will potentially resuit in a greater amouni of UV-B
reaching the earth’s surface while little or no increase in UV-A will be noted
(Longstreth, 1987).
Solar Induced Skin Damage
The deleterious biological and/or health effects of overexposure to Sunlight
have been known for many years. When unprotected skin is exposed to sunlighf and
sufficient radiation energy is absorbed by molecules in the skin, a photoallergic or
'phototoxic reaction coccurs. Typically, the adverse effect is phototoxicity (Hawk &
Parrish, 1982).
One acute reaction to overexposure io0 sunlight is sunburn. This is inérked by
vasodilation, increased vascular permeability with extravasation of fluid into tissﬁes,
. and leukocyte migration to the site of damage. Clinically, sunburns are manifested
by pain, edema, and erythema, which begin several hours after exposure and last for

“one to two days. In cases of severe damage;, erythema may be followed by
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desquamation or "peeling” and/or by hyperpigmentation (Mallory & Wa;ts; '51987).
Systemicz effects such as fever, nausea, chills, vomiting, dehydration, and electrolyte
imbalance may occur. The body’s natural response to UVR irradiation is
inflammation. A series of changes in microcirculation and in tissue occurs in an
attempt to remove the injurious agent and to repair the damage. Following the
inflammation, production of the pigment melanin is increased and the sfratum
corneum is thickened. The result is a tan. Although this initial prdcess ‘o}ffe:rs
minimal protection, it spurs the production of melanin and cell division in thed,emiis. :
Approximately three weeks is required for new cells with melanin to rcacéh the
surface. Better protection is achieved with the thicker stratum corneum, whicﬁ offers
up to twenty times more protection against UVR. Better UVR protection lS also
achieved with increased melanin concentration. Melanin serves the role of absorbing
and scattering UVR, and stabilizing free radicals resulting from photochemical
responses to UVR (Hawk, 1982; Hawk & Parrish, 1982). |

The responses described above are typical of UV-B induced tanning. 'FUV-A‘
induced tanning, however, offers less protection against UVR. UV-A tann'ing is no:t
associated with significant changes in epidermal structure, including inc.rcas‘ed,
thickening of the stratum corneum (Gange, Blackett, Matzinger, Suthéflaﬁd &
Kochevar, 1985). Furthermore, the pigment melanin is predominantly locatéd_ mthe
basal layer rather than distributed throughout the epidermis. This provides‘mininvla‘.l 2
protection against sunburn. Significant photoprotection against erythémvﬁabcan be o

obtaiﬁed, however, if a sufficiently intense tan is induced by UV-A (Ro}ser—MaaSs,‘ T
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Holzle & Plewig, 1982). |

The potential for developing sunburn is dependent on the length of exposure,
pigmentation, direction of the sun’s rays, time of the day during exposure,
geographical location, altitude, and age. For example, individuals exposed to the sun
between 11 é.m. and 2 p.ma. will develop a sunburn more quickly than when exposed
during other hours because the greatest amount of UV-B reaches the earfh;s surface
between these hours (Longstreth, 1987). Infants and children are more susceptible
to sunburn than young adults, because of the thinness of the outer epidermis of their
skin (Mallory & Watts, 1987). Individuals with fair complexions usually have lesser
amounts of melanin, which shields against UVR. Hence, they are mofe at risk for
the various adverse biological effects caused by UVR (Vermeer et al., 1991).

The inflammation, repair, and protective processes of the body typically
operate for a short time and then cease to act. Since neither the repair nor the
protective processes are perfect, continuing exposure will result in chronic effects
such as wrinkling, hyperpigmentation, hypopigmentation, telangiectasis, atrophy,
actinic - keratoses, cutis rhomboidalis nuchae, skin cancer, cataract and retinal
degeneration, and possible impaired immunological responses that increase fisks of
other conditions, including systemic malignancies (Kligman, 1969; Mallory & Watts,
1987; Johnson & Lookingbill, 1984; Olson, 1989; Jones, 1987; Last & Guiddtti, 1991;
Prawer, 1991). Of particular interest to this study is the effect of skin cancer caused
by UVR. :

The literature on skin cancer has implicated cumulative, intermittent, intense
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or recreational sun exposure on humans as a major cause of skin cancer (Friedhian,
Rigel & XKopf, 1985; Lawler & Schreiber, 1989; Vitasa et al, 1990). Cumulative |
exposure to UV-B has been directly associated with the development of
nonmelanomatous skin cancer (Stern, Weinstein & Baker, 1986; Fitzpatrick, 1986;
Urbach, 1989). Epidemiologic studies have lent support to the observed relationship'
by showing that nonmelanomatous skin cancer occurs most frequently in skin areas
that are exposed to the sun. The head, neck, arms, and hands have been identified'
as common sites for nonmelanomatous skin cancer (Scotto, 1987; Gallagher étﬁal.,“
1990; Green & Battistutta, 1990). Further support for the causal‘ Irelation‘sh‘ivp
between sun exposure and development of nonmelanomatous skin cancer b. is |
demonstrated by a greater incidence of skin cancer in those who spend more time |
working outdoors than in those who work indoors (Pathak, 1991). Studies also have
shown that pigmented races, who sunburn less rapidly than white-skinned people; a;e
less likély to develop nonmelanomatous skin cancer (Vermeer, .'Schm'ized»er,
YoshikaWa & van-den-Berg, 1991; Green & Battistutta, 1990; Urbach; 1991).’ S‘t'u'c‘liés‘
with mice have found repeated doses of UV radiation to produce skin éancer (chk,
Husain & Pathak, 1990; Pathak, 1991).

The link between UV-B and the development of cutaneous rhalignant,
melanoma (CMM), however, is less defined, with reviews ascribing diffeienf d_egféés f

of certainty to the relationship. = Analytical epidemiological research has : noti“f‘

conclusively shown that melanoma is ultraviolet dependent (Cascinelli & Mércheéinik,” Sl

1989). The absence of an experimental animal model of epidemiologic sfudiéS»of
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.CMM, where individual human UV-B exposures have been adequately assessed, and
of an in vitro model for malignant transformation of melanocytes, has prevented
unambiguous demonstration that ultraviolet radiation (UVR) or UV-B causes
melanoma (Longstreth, 1987). Nevertheless, UV-B has been identified as one of the
contributing factors in the development of CMM (Augustsson, Stierner, Rdsdahl &
Suurkula, 1991; Sober, Lew, Koh & Barnhill, 1991; Green, 1985). Studies have
demonstrated that the risk of malignant melanoma is related to intense interxhittgnt
sun exposure versus chronic sun exposure (Elwood, 1992a; Gallagher, Elwood &
Yang, 1989; Elwood, Gallagher, Hill & Pearson, 1985). Excessive sun exposure an_d
sunburns in childhood have been implicated as a major risk for developing malignant
melanoma. Studies have indicated that excessive exposure to the sun during the first
ten to twenty years of life significantly increases the risk of skin cancer (Titus et al.,
1991; Boldeman, Jansson & Holm, 1991; Lee, 1989; Truhan, 1991). Thls risk of
~de:v’eloping skin cancer, however, can be decreased by adopting preventive measures.
Unfortunately, compliance with recommendations regarding sun exposure is difficult
to achieve.
Recent controversy over the role of ozone depletion in the developmént of
skin cancer has sparked tremendous interest both in the political and industrial
arenas. Some scientists have purported that continuous atmospheric changes, such
“as the depletion of the ozone layer, are potentially heightening the incidence and
mortality rates of skin cancer (Moan & Dahlback, 1992; Kelfkens, dey—G}rui"ji &

vander-Leun, 1990; Henriksen, Dahlback, Larsen & Moan, 1990). Others have
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estimated that a 1% reduction in the ozone shield would result in a 2% increase in
UV-B, which is the ultraviolet radiation that is most responsible for skin cancer
reaching the earth’s surface (MacKie & Rycroft, 1988). It should, however, be noted
that the thinning of ozone layer has not been conclusively verified, although "holes"
in the ozone layer have been reported in Antarctica (Rowland, 1990; Pyle, ‘Carv'er,
Grenfell, Kettleborough & Lary, 1992). Furthermore, it has not been definitively
shown that stratospheric ozone depletion is translated into an increase in ultraviolet
radiation reaching the earth’s surface (Coldiron,‘ 1992). To date, the evidence for the
phenomenon of ozone depletion and its potential effects on increasing the incideﬁc_e

and mortality rates of skin cancer remains weak.

Benefits of Sun Exposure

Exposure to the sun is not without benefits (Kime, 1980). The skin has been
recognized as the site for the sun-mediated photosynthesis of vitamin D. I‘)uringv
exposure to sunlight, vitamin D3 (cholecalciferol), which is the most active metab'oilft:c-
of vitamin D, is produced photochemically in the skin from the provitamin, 7-
dehydrocholesterol (Holick, 1981; Holick et al., 1982; Davies, 1989). Studigs_
published over the last twenty years appear to concur with findings from eérlier
studies supporting the benefits of sun exposure (Ainsleigh, 1993). These studies haile‘
suggested an inverse relationship between the levels of photochemically p‘rdldu(:e_d: ’
vitamin D and the development of breast cancer, colon cancer and lebul‘cemi’a.‘ >

Gorham, Garland, and Garland (1989) provided the first epidemiologigal'w’ork _ .
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L]

revealing the relationship between sun exposure and breast cancer. They reported

that breast cancer mortality rates in ten Canadian cities were elevated with increased

‘levels of acid haze, which screens ultraviolet rays and reduces vitamin D synthesis.

Garland, Garland Gorham, and Young (1990) also found that the incidence rate of
breast cancer in the United States varied across geographical areas. They found a

strong negative correlation between availability of sunlight and breast cancer rates.

‘ Areas with lesser available sunlight were reported to have higher mortality rates for

breast cancer. Geographical variations in colon cancer rates relative to availability

of sunlight also have been reported. An inverse relationship between greater

availability of sunlight and the incidence of colon cancer was established by the

Garland and Garland study (1980).

- Caution has to be exercised, however, in drawing a causal relatioriship
between exposure to sunlight and reduced incidence rates of various types of cancer.
The experimental methodology utilized in these studies is ecological in nature. Such
a methodology has its strengths in generating“hypotheses and not m establishing
cause and effect relationships.

~An eight year prospective study investigating the relationship of serum 25-

hydroxyvitamin D and colon cancer also provided indirect support for the role of sun

'activated vitamin D in reducing the risk of colon cancer (Garland et al,, 1989). This

study demonstrated that lower colon cancer incidence rates were assoeiated With _

increased blood Ievels of serum 25-hydroxyvitamin D, a necessary precursor to

- vitamin D3. The protectwe effect of sunlight-synthesized vitamin D on dlfferentlatmg
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myelbid leukemia cells and returning these cells to normal has been demonstrated
in a number of studies (Mangelsdorf & Koeffler, 1984).

Other benefits of photochemically synthesized vitamin D include the nge'nee ‘
of potential overdose toxicity, present in oral vitamin D supplements. More‘over,‘th_'e_ ‘
photosynthesis of vitamin D bypasses any gastrointestinal vitamin D xr.lalabsubllpt'i:oh ‘
problem associated with diet (Webb & Holick, 1988). In additien, it is less.'costiy'
and generally has a high patient acceptance/compliance rate.

Based on the benefits of sun exposure as indicated by these studies, and fotﬂer_
purported benefits that are less well established, some health profession;:ils‘} have
encouraged the practice of regular sun exposure as a preventive measure agairis»t;the}
more common forms of cancer (Ainsleigh, 1993). |

The recommendation by Ainsleigh (1993) to expose oneself regularly to the
sun, even during the noon hour for short periods, appears to be a drastic m}eas.t»lrer
especially in light of the rising incidence and mortality rates of skin caneer. thle
sﬁniight;synthesized vitamin D may have been demonstrated by these stu'd.ie‘s_‘to haye |
a beneficial effect on preventing some forms of cancer, alternate preyentivé' ;ﬁea$ures
should be considered. For example, other sources of vitamin D, eith_e‘r'»diet of 3
vitanﬁn supplements, should be recommended as a preventive measure. The Stﬁdy
by Garland, Shekelle, Barrett-Connor, Criqui and Paul (1985) supperts‘ the ‘r'OIe of
dietary vital;lin D in the prevention of colon cancer. They.conducted“ a.:19-year_
prospectiye study of colon cancer in white men between the ages of 40 and 55 yeare.

The study reported an inverse association between dietary vitamin D consumption =
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and the incidence of colorectal cancer. Potential overdose toxicity with regard td
oral vitamin D supplements can be overcome through consultation with physicians
regarding dosage.

It would also appear that sun-mediated photosynthesis of vitamin D can be
achieved through normal activities without having to deliberately engage in
sunbathing practices. Furthermore, recommendations for sun exposure should
include certain sun protection measures which reduce an individual’s chance of
acquiring skin cancer. For example, it should be recommended that individuals avoid
sun exposure between 10 am. and 3 p.m. when ultraviolet radiation is most intense
and damaging.

It should be noted that, in the present study, the practice of sun pro’;ection

measures does not imply that an individual should totally avoid any exposure to the
sun at all times. However, it does encourage the adoption of adequate and
appropriate sun protection measures. Until scientific knowledge can determine what
degree of ultraviolet radiation dosage is generally acceptable without causing any
significant adverse effects, é more conservative approach to sun protection shoilld be

adopted.

Education and Behaviour Change
Information is fundamental to making any sound health-related decision.
Accurate knowledge is necessary for making healthy lifestyle choices. It is, h_oweVer,

generally accepted that knowledge per se is not sufficient to stimulate adbpﬁon of
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appropriate health behaviours (Rudd & Glanz, 1990). Studies on the effects: .o:f
education on behaviour change towards sun exposure are equivocal. On“e of‘ the
purposes of the Texas statewide campaign in 1988 (Kelly, 1991) was to e.ducate the
public concerning prevention and early detection of skin cancer. The targetéq
populations were adults at their worksites, young children (preschool through 6th
grade), and barents. The program used audio-visual and printed materials on |
preveriﬁon, control and recognition of skin cancer. When evaluated by the Texas
Poll, the éafnpaign was reported to be suécessful in increasing the knowledgé of skin
cancer by 17% over a period of six months. Knowledge about skin cancer in this
study pertained to basic facts on skin cancer, importance of sun protection; rﬁethods
of sun protection, types of s:kin cahcer, and details of ways to recognize melanoma
through self-examination. The increased knowledge was accompanied ‘by a self-
reported increase of 10% in the number of respondents avoiding exposure to the sun.
Thefe was not, however, any behaviour change with regard to sunscreen use (I(_élly,
1991).

Other studies on community skin cancer screening have reported encou‘ragin'g
findings verifying that knowledge about the harmful effects of the sun and knOWiedge
of tlie ¢an protection factor (SPF) were associated with sunscreen use (Berwick, Ffﬁe
& Bolognia, 1992). These findings were not supported by Cockburn et al.’s. (.19v89)
study of adolescents’ use of sun protection measures in Australia. |

Studies that investigated the effects of skin cancer prevention educaﬁbn Qn ’

patients who had their nonmelanomatous skin cancer surgically removed hav¢ also
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Been carried out. Robinson (1990) studied a group of 1,042 individuals, between the
age of 20 and 100 years, who had a nonmelanomatous skin cancer surgiéally

-removed. Skin cancer prevention education was provided to every individuél in the
study group. Robinson found at the end of one year of educational intervention that

62% had complied with recommendations to use sunscreen and 56% had altered

their habits of outdoor activity, but 38% had made no changes despite the intense

educational programming. The study, however, was unable to determine the

effectiveness of the educational intervention per se, because it was not able t.o.

control for the possible interaction effect of perceived susceptibility that these

subjécts might have experienced because of having been treated for

nonmelanomatous skin cancer. The change in behaviour witnessed could be due to

the contributing effect of perceived susceptibility rather than of education per se.
The uncertainty of the effectiveness of education in behaviour modification
ih these studies could be a result of the method by which information was

communicated.

The Transtheoretical Model of Behaviour Change
‘Over the past decade, the Transtheoretical Model (stages of behaviour change
algorithm) championed by Prochaska and DiClemente (1992) has gained credence
in explaining behaviour change, either in the elimination of undesired béhaviéurs or
in the adoption of a target behaviour. In their model, Prochaska and DiCleﬁente

propdsed that behaviour changes follow a dynamic, cyclical process whgfeiri beople .
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progress through a series of stages. Relapse may occur at various stages, res'.ul}tinigx': |
in regression to an earlier stage. Considerable research has identified these stzi"gesi :

of change, and related constructs that are central to the process of change, in _a:'
variety of settings with different problem or target behaviours. Most of the xje:scarch' |
has been conducted in smoking cessation (Prochaska, Velicer, DiCleinente & Fz@vav,"
1988; DiClemente et al., 1991; Prochaska, DiClemente, Velicer, Ginpil & N'o:r‘cjross". '
1985; DiClemente, Prochaska & Gibertini, 1985). The model, however,_hds b‘é‘é'n- ‘ ‘
appliéd to other areas such as mammography screening (Rakowski et al, 1992),
weight loss (O’Connell & Velicer, 1988), psychological distress (Proch#SkQ and
DiClemente, 1985), and exercise studies (Marcus, Niaura, & Rossi, 1992; Marcug & |

Owen, 1992).

Stages of Change in the Model

Horn (1976) introduced the view that health-related behaviour. :cl_)anggas, 3

proceed through a sequence of specific distinct stages rather than dic'hot(__)mously. e

Similar stages of change were identified by DiClemente and Prochaska (1982) in

their invéstigation of smokers who successfui!y stopped smoking on their owﬁ‘and '

smokers who stopped smoking through structured treatment programs. These stages 5

of change were: 1) thinking about stopping smoking; 2) becoming determined vtvo‘ stop, M

3) actively modifying their habits and/or environment; and 4) maintaining their new |
habit of not smoking. In later work, Prochaska and DiClemente (19_82) renamed

these stages as: 1) contemplation; 2) determination (decision making); 3) action; and '
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4) maintenance. A precontemplation stage preceding the contemplation stage was
added to account for individuals who were more resistant to change (Prochaska &
DiClemente, 1983).
McConnaught, Prochaska and Velicer (1983) tested the relevance of the stages
of change to adult outpatients seeking psychotherapy. A total of 155 subjects
receiving therapy from a community facility, private therapist, military counselling
centre, or university counsellihg centre were recruited for the study. A scale called
the Stages of Change Questionnaire was (levised to measure the five stages:
precontemplation, contemplation, decision making, action, and maintenance. One
hundred and sixty-five items were generated for the five stages. An inter-rater
reliability test requiring 100% agreement between three raters reduced the 165 items
to 145. Then, 125 items were selected from the 145 to form the original
questionnaire. Finally, a three-stage analysis (based on principal component analysis,
Chronbach’s coefficient alpha, and item analysis) of the questionnaire resulted in a
‘short, reliable 32-item questionnaire measuring the stages.
The results of the study indicated four distinct stages: 1) precontemplation;
2) contemplation; 3) action; and 4) maintenance. Furthermore, it was found that
adjacent stages correlated more highly with each other than with any other stége,
suggesting a predictable movement through the stages. The decision-making 'Stage
failed to emerge as an independent distinct stage.
A follow-up study designed to cross-validate the stages of change scales using

a clinical sample of 327 subjects was undertaken by McConnaughty, DiClemente and
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Prochaska (1989). The results of this study verified earlier findings obtained by
McConnaughty et al (1983). Other studies that have used the classification schema
to investigate a wide range of behaviours have also provided concurring findings,
supporting the stages of change as distinct yet related in periods of time, ma\pkéd by
different activities (Prochaska & DiClemente, 1985; Rakowski et al., 1992; O’Connell |
& Velicer, 1988). Further refinement of the stage model included the adlditibn of a |
preparation stage. The five-stage model was then defined by Prechaska and
DiClemente (1992) as follows: |

1) Individuals in the precontemplation stage are unaware or 'unWilling tbc‘)
change their risk behaviours. They are not convinced that the consequences of the
problem behaviour outweigh benefits. They may also believe that the ‘provb:lém
behaviour is well controlled and under self-regulation.

2) Individuals in the contemplation stage are actively involved in considering
the prospects of change. They tend to engage in information seeking, to reevahiate
themselves in light of their problem behaviour, and to evaluate thé pros and cons
that change would bring. Contemplators are, however, not ready to take action at

the time.

3) The preparation stage indicates a readiness to change both attitude and

behaviour. These individuals are on the verge of taking action and need to set goals,
priorities, and commitments to adhere to the actions they choose.
4) The action stage involves the overt modification of the problem behavilokur. ‘

Individuals engage in effective behaviour modification strategies to alt_ér; their'
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" behaviour and to prevent any relapses back to earlier stages.
5) In Maintenance, the final stage of change, individuals have been successful

in altering their problem behaviour for more than six months.

Constructs of Behaviour Change
Behaviour modification techniques like decision making, self-efficacy,
expectancies and processes of change have been identified by studies to interact with

the stages of change.

Processes of Change
In the pursuit of establishing a more integrative model of behaviour change,
Prochaska and DiClemente (1983) noted that there are-ten processes of change that
are relevant for both self-initiated and therapy-assiste.: change. These processes of
-
change are identified as:
1) consciousness raising (increasing information about self and problem);
2) counterconditioning (substituting alternatives for problem anxiety-relatéd
behaviours);
3) dramatic relief (experiencing and expressing feelings about one’s problems
and solutions);
4) environmental reevaluation (assessing how one’s problems affect the

physical environment);

5) helping relationships (being open and trusting about problems with
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someone who cares);

6) reinforcement management (rewarding oneself or being rewarded by others
for making changes);

7) self-liberation (choosing and committing to act or believe in the ability tb
change);

8) self-reevaluation (assessing how one feels and thinks about oneself with
respect to a problem);

9) social liberation (increasing alternatives for nonprobiem behaviours

available in society);
10) stimulus control {avoiding stimuli that elicit problem behaviours; ‘adding
stimuli that encourage alternative behaviours).

These processes can be classified as either verbal/cognitive or behavioural

processes, which are relevant as coping activities for a particular behaviour change.

Cognitive processes are more important in preparing an individual for action in the

initial stages of change while behavioural processes are more important when an

individual has committed himself/herself to act (Prochaska & DiClemente, 1982).

Most of the studies investigating the role of these processes have been in smoking

cessation (Prochaska & DiClemente, 1983; DiClemente and Prochaska, - 1985;

DiClemente et al., 1991).

The study by Prochaska and DiClemente (1983) examined the relationship

between processes of change and stages of change by studying self-change smokers.

A total of 872 subjects from Rhode Island and Texas volunteered for the _stu_ciy.‘" All
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subjects were assigned to one of the five stages: 1) Long-Term Quitters (represented
the maintenance stage; maintained behaviour change for over six months); 2) Recent
Quitters (represented the action stage; quit smoking within six months); 3)
Contemplators (seriously thinking about quitting smoking); 4) Immotives
(represented the precontemplation stage; no intention to stop smoking in thé next
year); and 5) Relapsers (failed in attempts to quit smoking within tiié last yéar). A
40-item questionnaire measuring the ten processes of change was employed.d
Results from the study revealed that precontemplators’ use of the processes
of change was significantly less than that of individuals in other stages. This suggests
that precontemplators process less information about smoking and spend less ‘time
re-eValuating themselves as smokers. Contemplators, on the other hand, were more
open to information in the form of feedback and education. In fact, individuals> in
the contemplation and action stages used consciousness raising more than those in
the relapse and maintenance stage, with precontemplators using this process the
least. Contemplators also reported feeling and thinking of themselves‘in light of
‘their problem behaviour. Individuals in the actign and maintenance stageS'Were
found to actively use counter-conditioning and stimulus-control activities to maintain
the desired behaviour. In addition, individuals in the action stage were found to use
'help.ing‘ relationships and rei... - ;ement processes the most. Finally, relapsers were
reported to eipphasize change processes that are used in the contemplation stage.
In sum; the study showed that processes of change vary in intensity and frequenCy of

occurrence by stage of change; the result is that certain processes are prominent in
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distinct stages of change.

A replication of the Prochaska and DiClemente (1983) study was undertaken
by Ahijevych and Wewers (1992). Random digit dialling was used to Seléct 190
smokers and ex-smokers. The results lent support to Prochaska and DiClemente’s
study. The only difference was that social liberation was used more by smokers in
the precontemplation, contemplation, and relapse stage than by ex-smokers in these
stages. Further concurring evidence of the differential use of change processes ;it ‘
different stages of change was provided by Prochaska et al. (1991) who classi'f‘ied'v
smokers into the precontemplation, contemplation, or preparation stages. They
found that individuals in the contemplation stage were the most active in gathefiﬁgz
information and evaluating their smoking habits. Individuals in the preparatidh »
stage, on the other hand, were more active in modifying their behaviour. The
precontemplators were the least likely to engage in most of the change processes.

The stage x process model of behaviour change has also been studied with
other problem behaviours. Prochaska and DiClemente (1985) conducted a two year
longitudinal study that looked at processes of change in smoking, weight control, and
psychological distress. Separate process of change questionnaires, each consisting“ of
50 items on a S-point Likert scale, were developed for the three behaviours and
administered at different time periods (smoking at twelve months, weight c’ontrol_ at
eighteen months, and psychological distress at twenty-four months). Only‘ s:x
processes of change, namely consciousness raising, self-liberation, reinfdrcerﬁ#nt

management, helping relationships, dramatic relief, and stimulus contr_ol," vf\‘/et'(:‘v
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utilized in the comparison between the three behaviours.

The results indicated a similar pattern of processes being used in the action
stage across the three behaviours, and in the contemplation and maintenance stages
between s:ucking and weight control behaviours. Comparisons with the distress
behaviour for the contemplation and maintenance stages were not possible as éresult
of a printing error in the questionnaire. Differences were noted in the frequency of
using the different processes in changing the different behaviours. For example,
consciousness raising and self liberation were used more frequently with weight
control than with distress, and more frequently with distress than with smoking. The
results of this study substantiated the stage by processes model findings in other
smoking cessation studies and indicated that distinct processes of change can be
identified across different behaviours.

Studies exploring the processes of change in predicting behaviour chahge over
time have also been carried out. A six month follow-up study to determine whether
or not processes of change could predict change over time was carried out by
DiClemente and Prochaska (1985). They noted that the stages at which the
processes are employed are critical in determining successful change. For example,
frequent use of the processes of consciousness raising and self-reevaluation in the
cdntemplation stage with smokers was associated with moving from contemplation
to action. However, frequent use of these processes in the action stage was

“associated with relapse. Likewise, frequent use of the helping relationship_ processes

in the action stage by smokers was associated with the likelihood of their moving into

32



the mainienance stage. It was not, however, associated with changé from
contemplation to action. Incidentally, to date no processes have been specifically
identified as being associated with moving from the precontemplation stage to -
contemplation. Prochaska and DiClemente (1982), however, suggested that
individuals are more apt to contemplate changing their behaviour when
developmental processes (moving into a new stage in life) have occurred and/or

when the individual’s environment has changed substantially.

Decision Making

Janis and Mann (1977) have shown that decision making processes play a
major role in behaviour change. Individuals involved in any form of behavidur '
change have been shown to engage in evaluating the pros and cons of
eliminating/adopting a target behaviour. A wide range of studies across‘different_
behaviours have established the role of decision making in behaviour ch’ange
{DiClemente et al., 1991; Prochaska, DiClemente, Velicer, Ginpil & Norcross, 1985;
O’Connell & Velicer, 1988; Rakowski et al., 1992).

These studies have established distinct patterns of interaction between
decision making and stages of change. It has been demonstrated that the pros-and-
cons evaluation for eliminating or adopting a behaviour was most pron‘oun’c.ejd in the
precontemplation, contemplation and preparation stages. In the precontempl‘ati.on
stage, the pros for maintaining an undesired behaviour appear to be. ﬁighest; f When

an individual progresses to the contemplation stage the pros remain more pr"ominent ‘
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than the cons although less salient when compared to the precontemplation stége.
In the latter stage of preparation and during action, the cons become more
prominent. The consideration of pros and cons takes a less salient role in the

maintenance stage with the cons remeining stronger than the pros.

Self-Efficacy

The work of Bandura (1977) on self-efficacy suggests that a person’s perceived
ability on a given task will mediate future attempts to engage in that task. In his
later work, Bandura concluded that the bridge between knowledge and action in
perférming a particular task lies with an individual’s self-referent thought (Bandura,
1986). In accordance with his social cognitive theory, self-efficacy evaluation p}ays
a crucial role in effort expenditure, choices, emotional reactions, and behavioural
performance. The role of self-efficacy has been acknowledged to be a predictor in
behaviour change. Like the decision-making construct, self-efficacy has been shown
by Studies_ to interact with stages of change in a specific manner (DiClér_nente,
Prochaské & Gibertini, 1985; Marcus & Owens, 1992; DiClemente & Hughes; 1990).

The study by DiClemente, Prochaska, and Gibertini (1985) examined the
relationship between self-efficacy and self-change in smoking behaviour. Nine
‘hundre.d and fifty-seven subjects were recruited. These subjects represented five
stages of self change: 1) Immotives were subjects who were currently sm(jlcing; had
not attempted to quit smoking over the last year, and had no intention of qﬁifting in

the next year; 2) Contemplators were subjects who were similar to immoti“/‘es'éxcept
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that they were seriously contemplating quitting smoking in the next year; 3) Recent g

quitters were subjects who were currently not smoking and had quit and maintainea:
nonsmoking status for any period greater than one day and less than six months prior
to initial assessment; 4) Long-term quitters were subjects who had quit smoking aDd
maintained nonsmoking status for six months or more prior to initial assesSmgnt; and |
5) Relapsers were subjects who reported that they currently smoked but»héd tried t‘oj .
quit smoking and had been abstinent for a minimum of a day at least once in bthe‘ |
year prior to initial assessment. A 31-item questionnaire measuring self—efficacy was
employed.” The questionnaire contained questions that rated both tgmptatibxi: (cue
strength) and confidence (efficacy). The study found that the level of self—beff:tfi‘c:avcy .
was low in subjects who were classified as immotives, contemplators, and rglapsers.
In contrast, subjects who were classified as recent quitters and long-term quitt@:rs'
scored high in self-efficacy. |

When epidemiologic studies revealed that most cancers were prever_itablé and :
that lifestyle changes were one of the major factors in reducing the risk of c‘a'n;:ef,‘z
behavioural research became identified as a priority (Shiffman et al,, 1991) ; ‘The’>: |
rapid movement toward conducting prevention programs, howevér, left gaps in the
knowlédge of behaviour and behaviour change processes (Shiffman et alv.,v .,1991_).’

This study is an endeavour to gain some insights on the behaviour change‘," process of

consciousness raising as it relates to sun protection behaviours. Hence, the stagesof . .

behaviour change forms the theoretical framework for the study.
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CHAPTER THREE

METHODOLOGY

Introduction
This chapter describes the study design, procedures, instruments, and data
- analysis techniques that were utilized in the study. A brief description of the study

-sample is also included to provide a better appreciation of the study population.

Design
The study utilized the baseline and twelve-month data fronﬁ the Alberta
Cancer Board’s (ACB) "Cancer Prevention in the Workplace" project. The study
design is therefore based on the ACR study - a randomized controlled

intervention trial.

"Cancer Prevention in the Workplace" Study Design
The objectives of the ACB project were twofold. First, to detefrniﬁé whether
or not personalized advice on cancer risk reduction led to: 1) increased knbwlédge
of cancer risk factors, 2) movement between stages of behaviour chénge,' and 3)
‘changgs in selected risk behaviours. Second, to determine whether or not changes
in knowledge, behaviour, and stages of behaviour change differed with t_he:different

modes of intervention delivery. These mechanisms of delivery were: 1) risk
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assessmenf questionnaire and mailed personalized letter feedback, 2) compute:rized '
risk assessment with interactive computer feedback, or 3) computerized  risk
assessment with both interactive computer feedback and mailed personalized letter
feedback. In addressing these questions, the project would be able to ascertain if
mitiimal level intervention is effective in helping individuals reduce their risk‘ of
developing cancer. The study is significant because it addresses three pertinent issues
in 'health promotion and prevention: health promotion in the worksites, prevention
of cancer, and the use of computers to deliver health interventions to the pub‘l'ic.

Selection of worksites for the study was contingent upon a worksite po'_v_sse”‘ss.ing"
multiple departments and upon the ability and willingness of the.worksites to}ojfferv
either the questionnaire or the computer version of the intervention. The
departments chosen were required to have between 100 and 300 employees with
similar gender, age, and education distribution. Furthermore, it was required that
there be minimal interaction between individuals from separate depaftments‘:;O‘
prevent .possible contamination of the intervention. Hence, only gcographicélly or
organjzationally independent work groups such as departments or floors Qere ;
eligible.

A one stage cluster sampling design was utilized to randomly select and assign
each department within a corporation to one of the three study interventior'x“lgt(:)‘upSi
or to the control group. Although this sampling design is less e»ffici‘ent” than .
individual randomization, it was chosen for the purposes of avoxdmg treatment:;.;

contamination, reducing cost, and easing admlmstratxon of the \iudy Further .
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discussion of the effects of a one stage cluster sampling design is provided in the
section, "Caveats of the Study" (Chapter V, p. 109).

Seven worksites/corporations in Calgary were eligible and interested in the
project. A total of 3,340 employeé$ from these worksites were invited to participate
in the study. A response rate of 59% (1,987 employees) was obtained and the
works_ites were enrolled in two phases. The first enrolment consisted of 885
pa;ticipants from two corporations; the second included 1,102 participants from five
cdrbo’ra'ti;)ns. Subjects for this self-reported study were selected based on ftheir
eligibility and their willingness to participate. Appendix A contains a sample of the
infbrmétion sheet, consent form, and non-participation form that subjects received.

For the individuals receiving the first intervention (letter feedback), the Risk
Assessment questionnaires were distributed to the participants, who were encouraged
to complete and return them to the study centre. A personalized lettér describing

-an individual’s risk profile and containing suggestions for reducing his/her‘ c_ailcb'_er} risk
was ti:len generated and mailed back to the participants’ homes. For the individuals
receiving the interactive computer feedback, a simulated "live" consultant interview
was employed. A computer program provided on diskette, which asked similar
information as in the written Risk Assessment questionnaire, was administered. "Ib'he
program asked questions and provided feedback in a conversational dialogue‘using
the user’s first name. Immediate personalized advice and suggestions for ‘réducing
zvmbindividua'l’s' cancer risk weré offered as the risk information was being sdliéited.

A summary of all risk reduction advice was also provided at the conclusion of the
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program. Participants in the third intervention (interactive computer and letter -

feedback) group received both the interactive computer program and a mailed letter s

(Figure 1). The treatment for these three intervention groups was introduced only
after the baseline measure was collected. Follow-up data collection was carried out’
after six months and twelve months. The participants in the control group did not

receive the intervention until their twelve-month data were collected. In the first

phase of the study (n=885), departments from each of the two corporatio‘r_ls’weré , 2

randomly assigned to the three intervention gro'ups and to the control grotxp'inb such . |
a way that each intervention group and the control group comprised two -

departments, one from each of the two corporations.

Procedures
The present study utilized only data that were collected at the baseline and

twelve-month data points from the first two corporations (n=885). Data from bhly‘

these two time periods were analyzed in an attempt to address the previously stated =~ *

research questions. This decision was primarily a result of the lack of information

available in the six-month data set. For example, the six-month questionnaif_e did not

contain the questions required to classify subjects into stages of change acco'r"(’iving t6 '
the algbi‘ithm (Figure 2). Consequently, analysis comparing movement ‘bé:tWe‘enf ;
stages of change over time is not possible. Likewise, information rel'z.x_ti‘n‘g» td the
subjects’ beliefs regarding cancer was not available, hindering any measure of vc‘han.g‘:e' , |

in belief comparisors over time.
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Study Sample

Of the 88S subjects who participated in the study, 6 subjects (0.7%) failed to
complete the Lifestyle questionnai-=, and 146 subjects (16.5%) were lost to follow-up
by the twelve-month period. The study utilized only those subjects who complet'edb
all the questionnaires at the baseline and twelve-month periods. ‘The sampie size for
the study was therefore reduced to 733 subjects, 514 of whom received treatmeﬁt
after the baseline data were collected and 219 subjects who received the treatment
after the twelve-month data were collected. Subjects were between the ages of 21
aritd 63 years.

A descriptive statistical analysis on gender, age, education, and marital status
of the subjects (Table 1) who completed the study (n=733) and the subjects who
were lost to follow-up (n=146) was performed. This analysis was carried out to
determine if the subjects who were lost to follow-up were different from subjects who
completed the study. Comparisons on gender found the two groups to be
compar'able (Table 1). Females who were separated, divorced or widbwed and
between the ages of 21 and 29 were more likely to be lost to follow-up. On the
other hand, males who possessed a university certificate and/or dip’Zina but did not
have a degree were found to be more likely to be lost to follow-up.. Bﬁ}th the
complete follow-up and attrition groups were found to be comparable in the stages
of behaviour change (Table 2).

The Qverall mean age for both groups was 37 years. The age range for the

com,p:lete follow-up group was 21 and 63 years; the age range for the attrition group
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Table 1

Comparisons Between Complete Follow-Up and Attrition Subjects
on Demographics

Note: Sep/Div/Wid. = Separated or Divorced or Widowed;
more than 1 year of university educatmn but no

> 1 < deg./U Cert/Dipl.

bachelor degree or university certificate and/or diploma

43

Complete Follow-Up Attrition
(n=733) (n=146)
Male Female Male Female
(n=385) | (n=348) | (n=81) | (n=65)
n (%) | n(® | n@ | 0@
Gender 385 (52.5) | 348 (47.5) | 81 (55.5) | 65 (44.5)
“ Marital Status L
Married/Common Law 305 (95.3) | 220 (86.0) | 64 (95.5) | 30 (69.8)
Sep/Div/Wid. 15@.7) | 36(140) | 3 @5 | 13302)
Total 320-(100) | 256 (100) | 67 (100) | 43 (100) |
Age Groups | o
| 21 -29 45 (12.1) | 75 (12.9) | 11 (14.1) | 16 (25.0)
i 30-39 175 (46.9) | 160 (54.8) | 39 (50.0) | 25 (39.1) |
40 - 49 117 (31.3) | 89 (26.0) | 23 (29.4) | 20 (31.3)
50 - 59 35 (9.4) 13 (3.0) 54) | 106) ||
60 - 63 1(03) 515 | 000 | 261 |
Total 373 (100) | 342 (100) | 78 (100) | 64 (100)
Educ_atioh L
No formal education 4@0) | 1761 | 463 | sa9 |
Certificate/Diploma 40 (105) | 110(33.1) | 15 (19.7) | 23 (36.5) |
> 1 < deg./U Cert/Dipl. | 79(207) | 86(259) | 20 38.1) | 7(11.1) ||
" Degree or higher 258 (67.7) | 119 (35.9) | 28 (36.9) | 28 (44. 5y li
| Total 381 (100) | 332 (100) | 76 (100) | 63 (100) f;



Table 2

Comparisons Between Complete Follow-Up and Attrition Subjects
on Stages of Behaviour Change at Baseline

Complete Follow-Up Attrition
Male Female Male Female
(n=292) (n=222) (n=81) (n=65)
n (%) n (%) n (%) n (%)
Stages of change
Precontemplation 109 (39.6) 56 (26.8) 27 (34.6) 19 (30.6)
Contemplation 53 (19.3) 69 (33.0) 16 (20.5) 20 (32.3)
Action 4 (1.5) 9 (4.3) 0 0
Maintenance 109 (39.6) 75 (35.9) 35 (44.9) 23 (37.1)
Total 275 (100) 209 (100) 78 (100) 62 (100)

";gv’f.?i;;x*;:g‘:*:"#éﬁnd 60 years. Overall, the letter group showed the highest attrition (32.29)
and the computer and letter group showed the lowest (18.5%). The control and
computer groups were comparable in their rates of attrition (24.0% and 25.3%,

respectively).

Instrument
Two sets of self-administered questionnaires were used across two‘ time
periods to obtain information for this study. As noted above, the six-month
questionnaire was not utilized in the present study, and is omitted from the analyses.
The Risk Reduction Behaviour questionnaire and the Lifestyle questionnaire

were administered at the baseline phase. The Risk Assessment questionnaire



contained questions on: personal health history; family history of cancer; e,e..ti'ng“ |
habits; exercise routines; smoking history; certain phenotypes of individuz_lls; sun
exposure history; and questions on the practice of Pap Test and breast self-
examination. The Lifestyle questionnaire collected data on: background information; -
knowledge, attitiideés, and beliefs about cancer; stages of behaviour change as it
related to smoking habits; sun exposure habits; weight reduction and bfeast self-
examination; and risk behaviours ranging from smoking habiis to sun exposure
practice. The twelve-month questionnaires contained follow-up questions to those
asked at the baseline period.

This study used questions, particularly those related to sun exposure and s‘kin
cancer, from these questionnaires. Details of the questions and the scales used by
these questions are presented in Appendix B. The following measures were used: for
the abo;re questionnaires.

1) Risk Behaviour Questions.
Wherever possible, these questions assessing risk behaviours ,héve been
derived from other health sﬁrveys with known reliability and validity. The
test-retest reliability on sun exposure items calculated on Albeffa adults
etween the ages of 18 and 43 years (mean=25.2) was r = 0.88. Strong face
validity has also been suggested by the level of agreement among persdns
receiving personaliz’&iﬁ{ﬁ’advice generafed from the risk assessment in b_otﬁ the
Steve Fonyo Cancer Control and Prevention Program and the "Cancer Me??"

feasibility study.
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2)

General Cancer Risk Knowledge Questions.

The ACB has adopted the general cancer risk knowledge questions from
Stone and Siegel (1986) for their study "Cancer Prevention in the Workplace".
The present study has chosen only those knowledge questions reléted to
causes of, cures of, and preventive behaviours of skin cancer from the ACB’s
questionnaire. Stone and Siegel developed the twenty-three item
questionnaire addressing knowledge of causes of cancer, chances of 'éuring
common cancers, and the benefits of various behaviours in reducing cancer
risk. The questions were on a four point scale: "great extent", "somewﬁét",
"not very much" and "not at all". The questionnaire has a moderate dégree
of overall internal consistency among the items (Chronbach’s alpha=0.50).

A factor analytically derived subscale concerning "belief about cure" showed

higher internal consistencies (Chronbach’s alpha=0.70 ). The questionnaire

“was found to be correlated with expected demographic and lifestyle variables,

suggesting some degree of concurrent validity. Minor modifications to the
scale were made to make it suitable to the Alberta context. High reliability
for the three subscales was obtained based on calculations using the Steve
Fonyo Cancer Control and Prevention Program baseline data. The alpha
coefficients for causes of cancer, cures of cancer, and preventive behéviours
were 0.85, 0.74 and 0.80, respectively. This questionnaire was also utilized by

the Steve Fonyo Cancer Prevention Program.
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3)

4)

Stages of Behaviour Change Questions:

This assessment is based on the work of Prochaska and DiClemente (1984).
It is based on a determination of what actions in the risk area the individual
has taken in the recent past, is currently doing, is thinking of doing in the near
(6 months) or distant- (12 months) future. These variables are used to
categorize participants into one of the five stages of behaviour change, namely
precontemplation, contemplation, preparation, action, and maintenance. The
questions used for categorizing participants require "yes" or "no" answers or

require subjects to fill in time periods in weeks, months and/or years.

Construct and predictive validity of stage classification have been established

by a number of authors for different behaviours: smoking (DiCleme_hte &

Prochaska, 1985); mammography (Rakowski et al., 1992); and weight‘lloss‘
(O’Connell & Velicer, 1988).

Attitudes To Cancer Questions.

This questionnaire was developed by Dent and Goulston (1982). They
identified four independent dimensions of public attitudes to cancer: anxiety,
denial, fatalism about control, and fatalism about prevention. A fi\)e-p_oint
Likert scale consisting of "strongly agree", "tend to agree", "uncertain”, "tend “

>

to disagree”, and "strongly disagree" was used for all the questions, acquiring

information on each of the four attitude dimensions. These factor analytically

derived dimensions showed moderate correlation for anxiety (r=0.37), hd'ebni“alv:

(r=0.27), fatalism about prevention (r=0.36), and fatalism about’ébnfrol
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(r=0.40). Test-retest reliability was high in every case: anxiety (r=0.74),
denial (r=0.74), fatalism about prevention (r=0.72), and fatalism about

control (r=0.74).

The present study adopts the stages of behaviour change staging algorithm
based on the Alberta Cancer Board’s operational definition (Figure 2). Four
questions related to stages of change were used at baseline and at the twelve-mbnth
period to classify subjects into one of five stages of change.

Subjects were asked the question, " Do you currently use sun pfotection
(wearing sunscreen, Wearing a hat, and wearing long sleeves and pants) when exposed
to sunlight for extended periods?" If a subject responded "yes" to this quesﬁbn, the
following question, "How long ago did you change (increase) your sun protection

practices?", determined whether he/she was classified in the action or maintenance

- _stagé. A response of greater than twelve momnths assigned the subject to the

majntehance stage. Any other duration stated, twelve months or less, assigned
him/her to the action stage. If, however, the subject responded "no" to the initial
question, then the subsequent question was, "Are you seriously considering»using
increased sun protection?" A "no" response assigned the subject to the
preconismplation stage. Otherwise, the subject was asked, "When do you plari on
increasing your sun protection practices?" If the subject responded By choosing the
. option "nexi summer" (six months’ time), he/she was assigned to the C(_)nteniplatidn

stage. If, however, he/she chose the options "immediately or this coming Winterb(one
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month’s time)", he/she was assigned to the preparation stage.

Data Analysis Techniques

Descriptive statistics on demographic variables were performed to de_scribe; the :
study sample. As well, mean response scores on the variables of ihterest w1thm
categories defined by the demographic variables were presented. Most beha.\:'ildvu.i.'v
studies have found difference in responses between genders. In ad‘di‘ti.dn;:_" _f
examination of the baseline data for the study indicated gender diffetehcés m the .
practice of sun protection behaviours. Accordingly, the data for males and vfeir.n‘él:és .
were analyzed separately for all the research questions. The relation betwe‘en‘tlvl‘é‘:: |
variables of interest and other demographic variables such as age, edﬁcation, and v
marital status were not examined in detail by this study. Although the relatidnships |
between these variables warrants investigation, it is beyond the scope of t_his ‘vstudy.__;

The measurement scales on questions related to certain study variat;léé were
condenséd to provide more manageable and meaningful information and to éﬁsur‘:é‘.-_” -‘
adequate numbers in each category of the scale for statistical analysis purpo:sglsv.

The measurement scales on questions related to sunscreen use, wearihg a ha’t; ,. v
wearing protective clothing,‘ and avoiding the sun were condensed. Thé original f01’1.r—‘_ |
point scale consisting of "always", "usually”, "sometimes", and "never" was transformed:
to a two-point scale - "frequent” and "infrequent”. The "frequent"” scale is compnséd |
of the "always" and "usually” categories, and the "infrequent” scale is comprlsed of the

"sometimes" and "never" categories. In targetting a population for behav_lour changev -
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relating to skin cancer, the interest is in identifying populations that are frequent or
infrequent in their practice of sun protection behaviours.

The scoring system for the knowledge questions was adopted from the Stone
and Siggal (1986) study. Responses on the knowledge questions were scored in
graduated units, with correct, partially correct and incorrect answers receiving two,
one and zero points, respectively. The question on the importance of avoiding sun
exposure in reducing skin cancer was coded as follows: a response o.f "Somewhat
important" was coded as two, a response of "not too important" was coded as one.
‘Allvother responses were considered incorrect and were coded as zero. For the
‘question on how much family history affects the chances of getting cancer, a respohse
of "somewhat" was coded as two, a response of "great extent" or "not much" was
coded as one, and the response of "not at all" was coded as zero. For the question
o‘n_how’ much sun exposure affects the chances of getting cancer, a respons‘e,of _"'great.
extent"_. was coded as two, a response of "somewhat" was coded as one, and other
responses were ¢oded as zero. For the last question on the chances of curing skin
cancer if it is detected early, a response of "good" was coded as two, a response of
"excellent" or "fair" was coded as one, and a response of "poor" was coded as zéro.
.The three knowledge questions on importance in reducing skin cancef, chances of
getting skin cancer, and curability of skin cancer were combined after subjécts’
réspbnSe_s were recoded. The range of scores from zero to eight were split irito two
dichotomous categories by choosing a point' that best approximated the : ﬁftieth

percentile (median). Data on the distribution of knowledge responses for both time
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periods‘ are found in Appendix C. Thus, a score between zero and four was classifi‘ed‘
into the category of low knowledge; a score between five and eight was cl‘assified_‘imo
the category of high knowledge. The decision to reduce the knowledge scale to two
categories was made to ensure a sufficient number of subjects in each cell, thus
facilitating statistical analysis.

For the attitude variable, the scoring for all the questions was reversed exce_pf
for the question, "I have never worried that I might have cancer." Therefore, a illov\vré.:r_
value means "disagree" and a higher value means "agree". Dent and Gouls_tor_fs ’
(1984) scoring system was used to combine appropriate questions to obtain attitddé
scores pertaining to anxiety, denial, fatalism about prevention, and fétalism 'abqut
control (Appendix B). The scores between three and fifteen, for each of thé
attitudes, were split into two categories by choosing a point that best approximated
the fiftjeth percentile (median). Data on the distribution of attitudes responses _for
both time periods are found in Appendix C. The mean score was not selécte’d‘as_ the
cut-off point because the distribution of scores for the "fatalism abouf prevention”
and "fatalism about control" variables were positively skewed. The cut-off points for
the four attitudes, for baseline and twelve months, were as follows: |

a) anxiety: score of 3 to 8: "low", score of 9 to 15: "high"

b) denial: score of 3 to 7: "low", score of 8 to 15: "high"

c) fatalism about prevention: score of 3 to 6: "low", score of 7 to 15: ‘"hig‘h",v an‘d ‘k
d) fatalism about control: score of 3 to 6 "low", score of 7 to 15: "high". |

The categories "low" and "high" corresponded to the terms "disagree" an_d"'agréé". o
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The decision to collapse the range of scores to a two-point scale ensured a sufficient
number of subjects in each cell to facilitate statistical analysis.

The categories for the belief variable were condensed from five categ.ories to
three. The categories "definitely not" #nd "unlikely" were collapsed to form the
category "unlikely". Similarly, the categories "definitely" and "likely" were collapsed
to form the category "likely". The category "50/50 chance" remained unchanged.

The stages of behaviour change staging algorithm was reduced from five stages
to four. The contemplation stage was c(}mbined with the pre®aration stage and
named fhe contemplation stage. The revised stages of behaviour chénge ‘staging
algorithm hence consisted of the precontemplation, contemplation, action, and
maintenance stages. The decision to combine the contemplation and pr¢paration
stages was made because of the small sample size found in the preparation stage.
The. comparable characteristics of these two stages also facilitated the collapsing of
‘ thése stages. Furthermore, collapsing these two stages would provide a moré
accurate account of subjects’ sun protection behaviours because seasonal vériation

would be accounted for. Since the data were collected in early winter, tﬁe
behaviours practiced could be due to protection against the cold rather than against
sunshine.
The categories for questions related tvo eye and hair colours erwise,wefe
condensed. The new scales consisted of light or dark eye colour. Subjects with blue,
“green or grey eye colour were classified as having "light eye colour" and subjéci:s with

 hazel, brown or dark eye colour were classified as having "dark e')vIev '(':vo‘lv(.)ur,".
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Similarly, hair colours were condensed into two categories - light and ‘dark' ha‘i‘r. -
colour. Subjects with blond or red hair were classified as having "light hair colour"
and subjects with light brown, dark brown or black hair were grouped under "dark
hair colour".

Finally, based on the self-report of subjects regarding the number of :
educational qualification(s) they possess, four categories for the educationl_yariablé, S
were derived. The first category, "none", represented subjects with' no »formz‘il
education. The second category, "certificate/diploma”, consisted of subjects whd “
possessed a combination or any of the following: high school diplomé,' trades T
- certificate or diploma, or other non-university certificate or diploma. The t‘hir‘d‘-
category, "degree", consisted of subjects who possessed more than one year of
university education but not a bachelor degree, or university certificate or unbive:rsivty; 2 |
diploma below a bachelor degree. The last category, "bachelor degree or_higvl.)vévr'.',
consisted of subjects who had a bachelor degree, postgraduate degree, br other
qualifications.

Four new variables - namely change in sunscreen use, change in wearing a haf,
change in wearing protective clothing, and change in avoiding the sun - _weré "éreaiéd
to facilitate statistical analyses carried out by the study. These variable:s_were‘_'_.
classified on a three-point scale (nominal meaSLxrement) based on a chéﬁgé :(”)r' |
absence of change from baseline to the twelve-month period in‘ea‘ch' '(‘)f {hé
behavipurs. Hence, the cqtegories consist of “increase”, "no change", and "Qgcréase"

as they pertain to the frequency of practicing a particular sun protection be_havioUr.l -
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Chi square nonparametric statistics were utilized for analyzing all the research
questions. This statistical tool was selected because of the ordinal and nominal level
of measurement that typified the data. Furthermore, the groups involved in the
comparisons were independent.

Preliminary analysis using the Mantel-Haenszel chi-square test for linear
association was performed to address whether or not changes in each of the sun
protection behaviours differed with different modes of intervention delivery. For this
test, cross-tabulation between the intervention (letter, computer, and computer and
fetter) and control groups and the change in each of the sun protection behaviours
(increase, no change, decrease) was carried out separately for each gender. The
results indicated that the intervention groups were not statistically different in ¢heir
effectiveness in facilitating change in sun protection behaviours. The detailed résults
of this _analysis are presented in the section "Justification For Combining The
Intervention Groups" (Chapter IV, p. 62). ‘Based on these findings, a decision was
made to combine the three intervention groups into a single group for all analyses
related to study interventions.

For the first research question, whether or not sun protection behaviours
changed over time with the provision of personalized advice, descriptive Statistics
reporting the frequency of practising sun protection behaviours at both time periods
were présented. Thereafter, the Mantel-Haenszel chi-square test bfor linear
association was employed to determine if the intervention and control groups were

statistically different with respect to changes in each of the sun protection behaviours.
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For the second research question, cross-tabulation and Goodness-of-Fit chi-
square statistics were used to investigate’ whether or not frequent and infrequent
practicers of sun protection behaviours differed in knowledge, attitudes, and beliefs,

For the third research question, the distribution of subjects in each of »t.he
stages of behaviour chauge at both time periods, and of percentage change 'in
movement between stages over time, were reported. The Mantel-Haenszel chi-
square test for linear association was employed to determine whether or not subjects
from the intervention and control groups were statistically different in the direct‘ion
of movement or lack of movement from one stage to another. In cross—validating
subjects’ self-reports regarding their sun protection behaviours and their reported

change concerning sun protection, cross-tabulations and Goodness of Fit chi-square

tests were used.
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CHAPTER FOUR

RESULTS AND DISCUSSION

Introduction
This chapter presents descriptions of the demographic, phenotypic, and health
profiles of the sample population. Description of demographic characteristicS by
variables of interest {‘< . sun protection behaviours, knowledge, attitudes, and
beliefs) are also pres:..eéd. In addition, findings related to the three research

questions are reported and discussed.

General Profile of the Sample by Gender

Demographic and Classification Profile by Gender

The information on the demographic characteristics of the sample is presented
in Table 3. Of the entire study sample of 733 subjects, 385 (52.5%) subjects were
males and 348 (47.5%) subjects were females. The majority of the sample from both
genders were married or living in common law relationships (95.3% males, 86.0%
females). The mean age of the sample was 38 years and the range was 21 and 63
years. A greater proportion of males than females held a bachelor degree or higher
(67.7% vs 35.9%, respectively).

With the exception of the computer and letter group (17.1%), fhe subjects

were relatively evenly distributed across the specific treatment modalities (léttér,
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Semographic Characteristics of the Sample

—

Sample “
(n=733)
Male Female
(n=385) (n=348)
n (%) n (%)
Mari}al Status
Married/Common Law 305 (95.3) | 220 (86.0)
| Separated/Divorced/¥idowed 1547 | 36 (14.0)
Total 320 (100) | 256 (100)
Age Groups "
21 - 29 N 45 (12.1) 75 (21.9)
30 - 39 o 175 (46.9) | 160 (54.8)
40 - 49 N 117 (31.3) | 89 (26.0)
50 - 59 31 (9.4) 13 (3.8)
60 - 63 1(0.3) 5(15)
Total 373 (100) | 342 (100)
Education “ | |
No formal education 4 (1.0) 17 (5.1)
Certificate/Diploma 40 (12.3) | 110.(33.1) .
| > 1 < degree/U. Cert/Dipl. 79 (18.9) | 86 (24.4)
Bachelor degree or higher 258 (67.7) 119 (35.9)
Total 381 (100) | 332 (100)

Note: > 1 < degree/U. Cert/Dipl. = more than 1 year of university education but

no degree andfor university certificate or diploma



26.5%; computer, 26.6%; and control, 29.9%). In table 4, the computer- and
computer and letter groups are shown to have an overpresentation of males while the
control group has a higher proportion of females. Subject representatioﬁ from the
two participating corporations were comparable, with the first corporation accounting
for 52.0% of the study population. Similarly, gender representation from each of the
corporations was comparable, with males accounting for slightly more than half of

the sample in each case (Table 4).

Table 4
Distribution of Study Interventions and Worksite Groups
Sample |
(n=733) »
Male Female _
(n=385) (n=348) | Total
n (%) n (%) ) ,
- Intervention Gioups .
Control 93 (42.5) 126 (57.5) | 100%
Letter 100 (51.5) | 94 (485) | 100%
Computer 7 | 116 (59.5) 79 (40.5) | 100%
Computer and Letter 76 (60.8) 49 (392) | 100%
Worksites '
Corporation 1 ‘ 203 (53.3) 178 ¢46.7) | 100% |
Corporation 2 182 (51.7) 170 (48.3) | 100%
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Phenotypic and Medical Profile of Sample by Gender

A detailed presentation of phenotypic profile by gender for the _sample. is
found in Table 5. The literature on risk factors for nonmelanomatous and malignant
melanomatous skin cancer has identified high-risk individuals as those who have light
eye, hair, and skin colours, and who have a tendency to burn when exposed to
sunshine for prolonged periods (Evans et al., 1988; Lee, 1989; Herity, O’Loughlin,
Moriarty & Conroy, 1989; Gafa et al., 1991). More than 60% of the males did not‘
possess any of these risk factors, with the exception of light eye colour (55.0%). The
majority of the females possessed the light skin colour risk factor (50.9%). The
reports on skin colour by both genders appear to concur with the reports of their skin
reaction to one hour of unprotected sunlight. A higher proportion of females than
males reported always or usually burning rather than tanning when éxposed
unprotected to sunlight for prolonged periods (43.1% vs 27.2%, respectively).

The subjects in the sample were in good health. More than 90% 6f-the
sample reported themselves to be in good or excellent general health without any

serious health problems, including not suffering from dysplastic nevus syndrome or

cancer.

Mean Responses On Variables Of Interest By Remographics
The mean score distributions between variables.-of interest (sun protection
behaviours, knowledge, attitudes, and beliefs) and demographics (gender, age,

education, and marital status) are presented in tables 6A to 9D in Appeﬁd"f"k D.
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Table 5

Phenotypical Characteristics of the Sample by Gender

lr Sample
(n=733)
Male Female
Phenotypes (n=385) (n=348)
- _ n (%) n (%)
What colour are your eyes? | .
Light eye colour 210 (55.0) | 163 (46.8) |
Dark eye colour 174 (45.0) | 185 (533 |
| Total 384 (100) | 348 (168) |
" What is your natural hair colour? o \&‘
| Lignt hair coiour 57 (14.8) 55 (158)
" Dark hair colour 327 (85.2) 293 (84.2_-);;;_‘
| Total 384 (100) | 348 (100)
How would you describe your skin colour? “
Light or fair 137 (357) | 177 (50.9) “ |
| Medium 211 (54.9) | 156 (44.8)
Dark 36 (9.4) 15 (4.3)
Total | 384 (100) 348 (100)
Skin reaction to one hour of unprotected sunlight - -
“ - Always burn, never tan 37 (9.7) 57 (16.4)
| Usually burn, never tan 67 (17.5) | 93 (26.7)
“ Sometimes mild burn, average tan 187 (49.0) 141 (40.5)
"  Rarely burn, tan with ease 91 (23.8) 57 (16.4)
| Toa | 382 (100) | 348 (100) ||
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a) Sun Protection Behaviours

Out of the possible range of scores between 1 and 4 ("always" to "never"), the
actual mean scores indicate that subjects often practiced sui. protection behaviour
(Tables 6A to 6D). Notable exceptions were: i) that, whereas females at baseline
_Q_ft_gg used sunscreen, females at twelve months usually used sunscreen; ii) that
subjects 50 to 63 years of age usually wore a hat at both baseline and twelve months; '
and protective clothing at twelve months, and subjects 21 to 39 years of age usually
used sunscreen; iii) that subjects who were married, separated, divorced and.
widowed usually used sunscreen at twelve months.

b) Knowledge About Skin Cancer

Out of the possible range of scores between 0 and 8 ("low" to "high"), the
actual mean scores indicate that subjects were slightly above (a score of 5) the
midpoint on the scale of knowledge score across the different demographic variables
(Tables 7A to 7D).

c) Attitudes About Cancer

Out of the possible range of scores between 3 and 15 ("low" to "high"), the
actual mean scores indicated that subjects tended generally to be moderately anxious
(a score of 8), low on denial (a score of 7), less fatalistic about prevention (a score
of 6), and less fatalistic about control {a score of 7) across the different d.emographi'c
variables (Tables 8A to 8D).

d) Beliefs About Cancer

Out of the possible range of scores between 1 and S ("definitely not" to
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"definitely"), the actual mean scores indicate that subjects were uncertain about their

chances of getting cancer at some point in their lives (Tables 9A to 9D).

Justification For Combining The Intervention Groups

A preliminary examination of whether the three intervention groups (i.e.,
letter, cot. _.ater, and computer and letter) differed in their effectiveness in créating
a change in sun protection behaviours was undertaken prior to reporting the results
of the research question. Based on the findings, a decision was made to combine the
three in‘terventfon groups, treating them as a single intervention group, rather than
to examine the three intervention groups separately.

An examination of table 10 (for males) and table 11 (for females) indicates
that the three intervention delivery groups for males show minor differences in their
effectiveness in facilitating change in sun protection behaviours. Comparisons across
the thr'ee. intervention groups in the practice of the four sun protection behaviours
found the computer group to display the highest percentage of increase cha;nge;' The
Mantel-Haenszel chi-square test for linear association, however, found that’ the
changés in behaviours were not statistically significantly different between the three
modes of intervention delivery. The respective chi-square values for sunscreen use,
wearing a hat, wearing protective clbt’hing, and avoiding the sun were x2 (1)=0.00,
p=0.99; %2 (1)=0.13, p=0.72; x? (1)=0.12, p=0.73; and x2 (1)=0.01, p%0.93,
réspectively. Similarly, for females (Table 11), the computer group showed » the

- highest proportion of increase change across the four sun protection behaviours.
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Table 10 o
Comparisons.of Intervention Groups on Change in Behaviours For Males

Intervention Groups (n=292)

Letter Computer | Computer & Letter Total
Change in (n=100) (n=116) (n=76)
J Behaviour n (%) n (%) n. (%) n (%)
" Sunscreen use
| Increase 11 (262) | 19 (452) 12 (28.6) 42 (100)
| No change 80 (36.7) | 84 (38.5) 54 (24.8) 218 (160)
| Decrease 8 (267) | 12 (40.0) 10 (33.3) 30 (100)
| Tota 99 115 76 290
“ Wearing a hat |
. ‘F Increase 13 (32.5) | 16 (40.0) 11 (27.5) 40 (100)
No change 81 (34.5) | 95 (40.4) 59 (25.1) 235 (100)
"‘ Decrease 4(286) | 4 (286) 6 (42.9) 14 (100)
Total 98 115 76 289
‘Wearing protective clothing ,
Increase 18 (34.6) | 21 (40.4) 13 (25.0) 52 (100)
No change 75 (33.6) | 90 (40.4) 58 (26.0) 223 (100)
Decrease 5 (35.7) 4 (28.6) 5 (35.7) 14 (100)
Total 98 115 76 289
onid the sun -
Increase 10 (34.5) | 11 (37.9) 8 (27.6) 29 (100)
No change 84 (35.1) | 91¢38.1) 64 (26.8) 239 (100) -
Decrease 6 (26.1) | 13 (56.5) 4 (17.4) 23 (100)
Total 100 118§ 76

291

Note: The total number of subjects for each behaviour do not sum up | to (n 292)
as a result of mlssmg observations from statistical analyses. :
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Intervention Groups (n=222)

Letter . | Computer Computer & Total
1:ange in (n=94) (n=79) - Letter (n=49) S N
:haviour n (%) n (%) n (%) n (%)
nscreen use S
Increase 16 (32.7) | 21 (42.9) 12 (24.5) 49 (100)
No change 75 (45.2) | 57 (34.3) 34 (20.5) 166 (100)
Decrease 3(429) | 1(@143) 3 (42.9) 7 (100)
Total 94 79 49 222
earing a hat ’
Increase 7(292) | 9 (37.5) 8 (33.3) ' 24 (100) ||
No change 73 (43.5) | 61 (363) 34 (202) 168 (100):|
Decrease 13 (464) | 8 (28.6) 7 (25.0) 28 (100) -
Total 93 78 49 Al
earing protective clothing | Jl ‘
Increase 14 (38.9) | 14 (38.9) 8 (222) 36 (100) 1
No change | 74 (42.8) | 60 (34.7) 39 (22.5) 173 (100)
Decrease 4(500) | 2 (25.0) 2 (25.0) '8(100) |
Total 92 76 49 217
'vid the sun e
Increase 11 (28.9) | 16 (42.1) 11 (28.9) 38 (100)
No change 73 (453) | 54 (33.5) 34 (21.1) 161 (100)
Decrease - 8 (40.0) | 8 (40.0) 4 (20.0) 20 (100) ||
Total 92 78 49 219

e: The total number of sub_]ects for each behaviour may not sum up to (n 222)
result of missing observations from statistical analyses. _
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As with males, Mantel-Haenszel chi-square tests did not reveal any significant
difference between intervention groups and behaviour change in sunsétéelx_.l:,'t;Se,:
wearing a hat, wearing protective clothing, and avoiding the sun (xzy.(1)=0;‘70. :
p=0.40, x2 (1)=1.22, p=0.27, x2 (1)=0.10, p=0.76, and x?* (1)=1.65, p=0.20,
respectively). |

- Given the result that the intervention groups did not statistically differ in
effectiveness, subsequent analyses combined the three intervention groups into a -

single intervention group.
Results Pertaining to the Three Research Questions

Are Sun Protection Behaviours Likely to Change Over Time with Provision of. o
Personalized Advice?

Males in the intervention group at baseline and at twelve months (Fxgure 3) |
were found to be the most frequent in the practice of wearing a hat (38 3% and
47.8%, respectively) when exposed to the sun for prolonged periods of time aqd lgast
frequent in the practice of avoiding the sun (16.8% and 18.8%, respectively). . O‘nbﬂ‘le
other hand, females in the intervention group at baseline and at twelve -months ‘
(Figure 3) were found to be the most frequent in the practice of sunééreéﬁ ﬁsé
(4s. 5% and 64.4%, respectlvely) and least frequent in the practice of wearmg : 
protective clothmg (18.6% and 31.7%, respectlvely) The finding of a hngheri

tendency in females to use sunscreen is consistent with the results obtamed by
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Figure 3

Percentage of Frequent Practice of Sun Protection Behaviours For Males At Baselme
and Twelve Months in the Intervention Group (n=292)
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Keesling and Friedman (1987). Direct comparison between genders was p'o‘ssrb‘le‘
because the proportion of frequent practice in sun protection behaviours i)et\‘reerr_‘ |
genders at baseline was low enough to to allow for change (Figure 3), withou_t ﬁavihg
to account for ceiling effects.

Parallel patterns were also observed with subjects from the control ;group’.
(Figure 4). At baseline and twelve months, males were found to be most frequent B
in the practice of wearing a hat (39.8% and 37.6%, respectively) and least frequent
in avoiding the sun (11.8% and 25.8%, respectively). For females, sunscreen use was :  5

the most frequently practiced behaviour at baseline (46.4%) and at twelve'_rno'mhs-

(54.0%), and wearing protective clothing was the least frequently practiced behayieur : _j ‘

(21.8% and 26.6%, respectively). Both the intervention and control grO'ups“ Were L

found to be comparable in their frequency of practicing all four sun protectron."é_’ LE

behaviours at the baseline pericd. Although changes (improvement) in the practrcév
of sun protectlon behaviours were seen over time, less than 50% of males andv

females (Figure 3) frequently practiced each of the sun protection .behavreﬁrs. ‘The -
one exception was sunscreen use among females (64.4%). |

The results depicting an increase, stayed (no change), and decrease ch_ange in

sun protection behaviours over time are presented in Figure 5, and Tables 12 and 13

(percentages in the square parentheses). Noticeable increase changes for males were

found w1th suriscreen use (14.5%), wearing a hat (13.8%), and wearmg protectlve L

clothing (18.0%). For females, the most noticeable increases were sunscreen use .

(22. 1%) wearmg of protective clothing (16.6%), and avoiding the sun (17 4%)
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Figure 4
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Figure 5

Percentage of Individuals Showing An Increase Change in the Practice of Sun
Protection Behaviours Between Intervention and Control Groups Among Males

(n=385)
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The total percentage or increase change across the four behaviours found fémales to
have a larger increase change than males (67.0% vs 56.3%, respectively). Likewise,
the control group (Tables 12 and 13) manifested an increase change across all
behaviours (percentages in square parentheses). The magnitudes of change were,
however, smaller than those observed with the intervention group, except for the
increase change of avoiding the sun (16.1%) among males. For females, the most
noticeable changes were sunscreen use (14.4%) and avoiding the sun (14.1%).
The observed changes in behaviours for the intervention and control groups
were tested for significance with the use of the Mantel-Haenszel chi-square test for
linear association. Cross-tabulation between these groups and changes (increase, no
change, decrease) in each of the sun protection behaviours for both genders was
berformed. The results found the gronps to differ in wearing a hat and avoidin'g‘ the
sun for males, and in sunscreen use for femaler (¢ 2 (1)=5.16, p=0.02, x2 (1)=5.63,
p=0.02, and x? (1)=4.45, p=0.03, respectively). A positive pattern of change was
observed with wearing a hat for males and sunscreen use for females in the
intervention group; the reverse was observed with the control group. This suggests
that the p_rpviSion of personalized advice was effective in having males increase their
: frequency of wearing a hat and females in using sunscreen when ‘exp_oséd “to
prolonged sunshine. The significant change in avoiding the sun for males, hé@éver,
cannot be attributed to the intervention effect because a greater level of change was

found with subjects from the control group than for the intervention group.
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Table 12

Percentage Change in Sun Protection Behaviours Between Groups For Males

.
. Groups (n=385)
Behaviours Interventioﬁ - Control Total
(n=292) (n=93)
n (%) (7] n (%) (%] n_ (%)
Sunscreen Use
| 1ncrease 42 (82.4) [14.5] 9 (17.6) [9.8] 51 (100)
| No chamge 218 (74.7) [752] | 74 (25.3) [804] 292 (100)
| Decrease 30 (76.9) [10.3] 9 (23.1) [9.8] 39 (100)
IL Total 290 [100] 92 [100] 382
|LWearing A Hat ) |
TIncrease 40 (88.9) [13.8] 5 (11.1) [5.4] 45 (100)
No change 235 (74.4) [81.3] | 81 (25.6) [87.1] 316 (100)
Decrease 14 (66.7) [4.8] 7 (33.3) [7.5] 21 (1060)
Total 289 [100] 93 [100] 382
Wearing Protective Clothing |
Increase. 52 (83.9) [18.0] 10 (16.1) [10.9] 62 (100)
No change 223 (73.8) [7721 | 79 (26.2) [859] 302 (100)
Decrease 14 (82.4) [4.8] 3 (17.6) [3.3] 17 (100) -
Total 289 [100] 192 [100] 381
Avoiding The Sun |
Increase 29 (65.9) [10.0] 15 (34.1) [16.1] 44 (100)
No change 239 (75.9) [82.1] | 76 (24.1)[81.7]1 | 315 (100)
Decrease 23 (92.0) [7.9] 2 (8.0) [2.2) 25 (100)
Total 291 [100] 93 [100] 384

Note: The total number of subjects for each behaviour does not sum up to (n= 385)

as a result of missing observations from statistical analyses.
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Percentage Change in Sun Protection Behaviours ‘Between Groups For Fe

Table 13

males

A

Groups (n=348)

Total

344

Behaviours Intervention Control
(n=222) (n=126)
n (%) (%] n (%) [%] n (%)
Sunscreen Use , _ B
Increase 49 (73.1) [22.1] | 18 (26.9) [14.4] 67 (100) |
No change 166 (62.6) [74.8] | 99 (37.4) [79.2] 265 (100) j‘
Decrease 7 (46.7) [3.2] 8 (53.3) [64] 15 (100)
Total | 222 [100] 125 [100] 347 |
‘Wearing A Hat . - - “
Increase 24 (72.7) [10.0] 9 (27.3) [73] 33 (100) |
No change 168 (61.5) [76.4] | 105 (385) [85.4] 273 (100) |
Decrease 28 (75.7) [12.7] 9 (24.3) [13] 37 (100) %‘
Total 220 [190] 123 [100] 343
. W“eax_'ing Protective Clothing _ “
Increase 36 (73.5) [16.6] | 13 (26.5) [10.7] 49(100) |
Ji No, change 173 (62.9) [79.7] | 102 (37.1) [83.6] 275 (100) |
W Decrease 8 (53.3) [3.7] 7 (46.7) [5.7] 15 (100) |
Total 217 [100] 122 [100] 3390 |
'Avoiding The Sun - e {‘
Increase 38 (67.9) [174] | 18 (32.1) [14.4] | 56 (100)
" No change 161 (63.6) [73.5] | 92 (36.4) [73.6] 253 (100) |
‘Decrease 20(57.1) [9.1] 15 (42.9) [12.0] 35 (100) I
~ Total 219 [100] 125 [100] T

Note: The total number of subjects for each behaviour does not sum up to (n'-'é‘348)
as a result of missing observations from statistical analyses.
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The significant increase in the practice of wearing a [iat among males .and’o.f'
stinscreen use among females may reflect the fact that subjects, as a result of
receiving personalized advice, are more cognizant of the health benefits of adopfing |
sun protection behaviours.

The greater frequency of males complying with the recommendation of
wearing a hat when spending extended periods of time in the sun could, to some
degree, be influenced by fashion in dressing. Generally, the wearing of hats has |
come to be more popular in Alberta and is not seen as a stereotype associated with
or restricted to farmers and other working class groups. A higher compliance with
sunscreen use among females,‘on the other hand, could be influenced by a greater
concern among females with appearance. The greater use of sunscreen among
females could be related to aesthetic reasons such as the desire to prevent developing '
wrinkles. Furthermore, 2 higher compliance with sunscreen use among fémales may
be due to the fact that females are generally more comfortable with the use of
cosmetics,

Notwithstanding the effects of the study igie¢rvention, it is conceiv_ab]e that
other extraneous variables may contribute to the increase change in behaviours
observed. For example, media coverage of ozone depletion, the effects of thve'su,n
and possible cautions to take may influeénie the prastice of sin protectionzfiibehavi;)urs
among subjects in the present study. Another factor is the type of skidcdrr‘ipléxion
that an individual possesses. The findings by Johnson and Lanokingbill (1984).

indicated that individuals who always burn and never tan or tan sl'ightl‘y"v#hcn,
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exposed to prolong sunshine tended to use sunscreen and avoid the sun frequently.
The finding from th¢ present study, revealing females to have a higher overall
percentage practice of sun protection behaviours than males, could be related to skin
complexion and skin reaction to sun exposure. According ic earlier findings, females
reported that they were at least one and half times more likely than males to always
or usually burn rather than tan when exposed unprotected to sunlight for prolonged
periods. Thus, compliance With sun protection recommendations could be a result
of a desire to avoid the unpleasant side-effects of sunburn. Examination of the role |
of phenotypic characteristics in influencing compliance with sun protection
recommendations is suggested for future study utilizing this data set.

The resistance to increased use of sun protection behaviours may be due to
psychological factors associatesi-with 4un exposure. Sun exposure is still seen as

having health benefits, as ;g::‘«"fi‘:zasurahle;.‘, and as socially rewarding (Cockburn et at.,

1989; Marks & Hills, 1988; fokinisis. 2390; Keesling & Friedman, 1987). In a region

liké; Snasin, where the winter months are long and cold, and daylight is short, the

i light generated by the sun are welcomed, if not sought after. The

PR S
W s )

pleasure; appeal associated wi‘thv sun exposure should not be underesiimated.
Advértising from travel agencies undoubtedly demonstrates that a big selling feature
.of travel is sunshine and warm weather. Related to the pleasure @ ect v-ofvsun
exposure are the puiiived hiealth benefits of looking healthier (Marks & Hill,- 1988)
and feeling good. 1In addition, sun exposure is socially rewaried. The value of

- possessing a tan is rated positively by society (Robinson, 1990; Cockburn et al., 1989;
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Keesling & Friedman, 1987). The enormous influeinice of these psychological factors
has led many to adopt sun exposure behaviours that pose an unreasonable risk to
health. |
The study awknowledges that there may be possible barriers to compli‘ance
with the sun protection recommendations. One potential barrier is cost. The cost
.of sunscreen lotions is considerable; sunscreen use may not be affordable ‘to some,
and cost may be a deterrent to others considering sunscreen use. Anotﬁer barrier
to sunscreen use could be the level of desired comfort. The smell and/or "sticky" |

sensation of sunscreen has been recognized as a deterrent in adolescents (Cockburn

et al, 1989).

Do individuals who frequently practice each of the sun protection measures gisfer
in knowledge, attitudes, and beliefs from individuals who infrequently practice these
measures?

As discussed in the methods section, both the knowledge and‘ attitudes
variables use a dichotoous scale consisting of low and high categories of kno_Wledge
or attitudes. Only the low category of both these variables in relation to frequent
and infrequent practice of each sun protection behaviour will be presented.}n"'th'e
following tables. A decision was imade to analyze these variables for _subjects’_»iﬁ the
intervention group enly, because examination of the entire sample on these v'ari‘ables |
by frequency of sun protection behaviours revealed fairly comparable patterns to

those in the intervention group.
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Knowledge

The results comparing levels of knowledge about skin cancer and frequency
of sun protection practice for males and females separately are presented in Table
14. There were no systematic patterns revealed between levels of knowledge about
skin cancer and the frequency of practicing sun protection behaviours. Thesé results
may reflect what types of knowledge regarding skin cancer were measured. For this
study, knowledge regarding skin cancer was expressed in terms of how ‘important
avoiding sun exposure is in reducing the chances of developing skin cancer, how
much sun exposure and family history affects the chances of developing cancer, and
what are the chances of curing skin cancer if it is detected early. Knowledge
regarding certain phenotypic profiles predisposing an individual to be more at risk
for skin cancer, and knowledge regarding preventive measures to adOpt ‘for skin
cancer, apart from avoiding the sun was, however, not assessed. It would seeni that
this knowledge, which was part of the personalized advice given to subjects, would
influence the degree of subject’s frequency in practicing sun protection. Thus, a
subject vy score low on the present knowledge measure but possess a high

knowledge of risk factors and preventive measures regarding skin cancer.

Attitudes
The four dimensions of attitude--anxiety, denial, fatalism about prevention,
and fatalism about control--are relatively independent; therefore, separate results for

each of these dimensions will be presented. Discussions of both the attitudes and
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, Table 14
Frequent and Infrequent Practice of Sun Protection Behaviours For Low Level
Knowledge by Males (n=292) and Females (n=222) in the Interventior Group -

Intervention

L

Frequent

Infrequent |

Sunscreen: Male

LOW KNOWLEDGE (BASELINE)

34/89 (38.2)

51/189 (27.0)

p-valch .

~ Female 31/92 (33.7) 45/114 (39.7) 039
Hat: Male 39/104 (37.5) 45/173 (26.0) 1 0.04
| Female 30/77 (39.0) 46/129 (35.7) 0.64
Clothing:  Male 21/56 (37.5) | 63/221(285) | 019
Female 14/39 (35.9) | 61/166 (36.7) | 0.92
Avoid Sun: Male 18/45 (40.0) 67/233 (28.8) 0.13
'Female 28/68 (41.2) 48/136 (353) | 041

Il LOW KNOWLEDGE (TWELVE-MONTH)

R

437187 (23.0)

Sunscreen: Male 32/102 (31.4) 012

| . Female 58/143 (40.6) | 26/76 (342) | 036 -

‘Hat: ‘Male 32/138 (23.2) 43/289 (28.5) | 031
- Female 32/79 (40.5) | 51/138 (37.0) |  0.60

Clothing:  Male 25/101 (24.8) | S0/188(266) | 973 |
 Female 27/68 (39.7) | 55/147(374) | o715 |

Avoid Sur. Male 15/55 (273) | 60/235(255) | o079 |
Female 39/90 (43.3) 44/128 (34.4) |

018 |

Note: The total number of subjects for each gender may not sum up to (males,
n=292; females, n=222) as a result of missing observations from statistical analyses.
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beliefs variables are presented in the last section of this question.
a) Anxiety

Overall, an inconsistent relation between levels of anxiety and frequency of
sun protection practice predominates (Table 15). Furthermore, no significant
difference between anxiety and practice of sun protection behaviours was found.
Thus, results suggest that the degree of concern (anxiety) an individual has about
potential canéer in his or her life does not appear to be related to the frequency of
practicing sun protection measures.
b) Denial

The results in Table 16 suggest some association between a low levei of de_ru'al
and more frequent practice of sur ‘protection behaviours. This pattern is found to
be statistically significant for sunscreen use and wearing a hat for males at baseline
(? (1)=4.82, p=0.03 and x? (1)=4.34, p=0.04, respectively). The pattern is,
however, not observed with wearing protective clothing and avoiding fhe sun at
baseline for either gender. Further, none of the relationships are significant at
twelve-month follow-up for either gender. Because the probability of obtaining
statistical significance increases with the number of tests performed, the finding of
two significant results out of sixteen analyses should be interpreted with caution.
é) Fatalism about prevention

Fatalism about prevention is related to the concept of self-éfficacy. This
implies that individuals who perceived themselves as able to perform a certain task

are more likely to engage in that activity. There is generally a consistent relationship
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Table 15

Frequent and Infrequent Practice of Sun Protection Behaviours For Low Level
Anxiety by Males (n=292) and Females (n=222) in the Intervention Group

Intervention

Frequent (%)

Infrequent (%) -

LOW ANXIETY (BASELINE)

| e e O

52/91 (57.1)

116/198 (58.6)

46/100 (46.C%

54/121 (44.6)

62/110 (56.4)

105/178 (59.0)

42/82 (51.2)

58/139 (41.7)

31/62 (50.0)

136/226 (60.2)

Sunscreen: Male
Female

Hat: Male
Female

Clothing: Male
Female

17/41 (41.5)

83/179 (46.4)

Avoid Sun: Male

23/49 (46.9)

145/240 (60.4)

Female

17/41 (42.3)

83/179 (47.3)

|

Sunscreen: Male

LOW ANXIETY (TWELVE-MONTH) o | .

59/103 (57.3) 99/185 (53.5) 0.54
Female 60/142 (42.3) 34/78 (43.6) 0.85

Hat: Male 73/136 (53.7) | 85/152 (55.9) 0.70
Female 37/79 468) | 56/139 (40.3) 035

Clothing: Male § <’7"‘R (51.0) 108/190 (56.8) 0.35
Female | _‘ (47.8) 59/147 (40.1) 029

Avoid Sun: Male 31/55 (56.4) 128/234 (54.7) 0.82
Female 35/91 (38.5) 59/128 (46.1) 0.26

th_e: The total number of subjects for each gender may not sum up (males, n=292;
females, n=222) as a result of missing observations from statistical analyses.
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Table 16

Frequent and Infrequent Practice of Sun Protectionn Behaviours For Low Level
Denial by Males (n=292) and Females (n=222) in the Intervention Group

Intervention

|

Frequent (%)

Infrequent (%)

p-value

Sunscreen: Male

64/91 (70.3)

LOW DENIAL (BASELINE) R

113/199 (56.8)

0.03

Female 62/100 (62.0) | 647120 (53.3) 020
Hat: Male 76/111 (68.5) 100/178 (56.2) 0.04
Female 51/82 (62.2) 75/138 (54.3) 0.26
Clothing: ~ Male 37/62 (59.7) 139/227 (612) | 082
| Female 22/41 (53.7) 104/178 (58.4) 0.58
Avoid Sun: Male 28/49 (57.1) 149/241 (61.8) | 0.54
| Female 40/71 (56.3) 84/147 (57.1) 0.91

LOW DENIAL (TWELVE-MONTH) - , ‘

Sunscreen: Male 66/103 (64.1) | 100/188 (532) | 0.07
| Female 80/141 (56.7) 43/79 (544) | - 0.74
Hat: Male 83/139 (59.7) 83/152 (54.6) | 038
|  Femal 47/79 (59.5) 76/139 (54.7) |  0.49 l
‘Clothing:  Male 62/101 (61.4) 104/190 (54.7) | =~ 0.28
"~ Female 40/69 (580) | 83/147(565) | 083 |
Avoid Sun: Male 32/55 (582) | 135/237(57.0) | o087 |
| Female 55/90 (61.1) | 67/129 (51.9) | 018 H

‘Note: The total number of subjects for each gender may not sum up (males, n=292;
females, n=222) as a result of missing observations from statistical analyses.
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between fatalism about prevention and frequency of practicing sun protectio_n o

behaviours for both genders. Table 17 depicts an inverse relationship between a low |
level of fatalism (i.e., high self-efficacy) about cancer prevention and the ffequent

practice of sun protection behaviours for both genders, the exceptions being wearing

of protective clothing for females at both time periods. The pattern observed was |
significant for: sunscreen use and wearing a hat for males at baseline (x2 (1) = 1088,
p=0.001 and x?2 (1)=7.72, p=0.005, respectively) and sunscreen use for males lz'lt
twelve months (x2 (1)=4.82, p=0.03). Hence, subject§ whe wipve fass fatalistic abouf : |

their ability to prevent cancer were more likely to adopt swii grutection frequently.

These findings concurred with the literature on self-efficicy {Bandura, 1977;1986), -

which suggests that an individual’s perceived ability for @4 given task will mediate
future attempts to engage in that task. Furthermore, pezception of self-efficacy will

greatly influence, among other things, effort expenditure and choices in performing

a task.

d) Fatalism about control

Similarly, a consistent relationship between fatalism about control and sun. :

protection practice was observed for both genders (Table 18). A low level of -

fatalism was associated with frequent practice of sun protection behaviours except

for avoiding the sun among males at baseline. Statistical significance supporting thé

overall trend was established for: sunscreen use for males at baseline and twelve =

months (x2 (1)= 9.04, p=0.003, %2 (1)=4.52, p=0.03, respectively), wearing of
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Table 17

Frequent and Infrequent Practice of Sun Protection Behaviours For Low
Level Fatalism About Prevention by Males (n=292) and Females (n=222)
in the Intervention Group

Intervention
Frequent (%) Infrequent (%) p-value
LOW FATALISM ABOUT PREVENTION (BASELINE)
—‘Sunscreen: Male 70/91 (76.9) 113/199 (56.8) 0.001 ‘
Female 68/100 (68.0) 74/118 (62.7) 41 |
Hat: Male 81/111 (73.0) 101/178 (56.7) 0.00s rl
Female 54/80 (67.5) 88/138 (63.8) 0.58
Clothing: Male 40/62 (64.5) 142/227 (62.6) 0.78
Female 26/41 (63.4) 115/176 (65.3) 0.82
- Avoid Sun: Male 33/49 (67.3) 150/241 (62.2) 0.50
Female 51/70 (72.9) 89,146 (61.0) 0.09

81/101 (80.2)

LOW FATALISM ABOUT PREVENTION (TWELVE-MONTH)

128/188 (68.1)

88/142 (62.0)

47/79 (59.5)

102/138 (73.9)

107/151 (70.9)

49/78 (62.8)

85/141 (60.3)

75/100 (75.0)

134/189 (70.9)

40/69 (58.0)

94/148 (63.5)

| Sunscreen: Male
u Female

ﬂ Hat: | Male
Female
Clothing:  Male
Female

Avoid Sun: Male

40/55 (72.7)

170/235 (72.3)

“ Female

62/91 (68.1)

72/129 (55.8)

Note: The total number of subjects for each gender may not sum up (males, n=292;

females, n=222) as a result of missing observations from statistical analyses.
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Table 18

Frequent and Infrequent Practice of Sun Protection Behaviours For Low
Level Fatalism About Control by Males (n=292) and Females (n=222)
in the Intervention Group

Intervention

|

Frequent (%)

Infrequent (%9%)

p-value

I LOW FATALISM ABOUT CONTROL (BASELINE)

l Sunscreen: Male 61/90 (67.8) 96,197 (48.7) 0.003
Female 64/100 (64.0) 66/120 (55.0) | 0.18
Hat: Male 64/111 (57.7) 93/175 (53.1) 0.45
| Female 56/82 (68.3) 74/138 (53.6) 0.03
Clothing:  Mgie 34/61 (55.7) 123/225 (54.7) 0.88
Female 27/41 (65.9) 102/178 (57.3) 032
Avoid: Male 24/48 (50.0) 133/239 (55.6) 0.47
Female 45/70 (64.3) 85/148 (57.4) 0.34
LOW FATALISM ABOUT CONTROL (TWELVE-MONTH)

Sunscreen: Male 70/103 (68.0) 102/185 (55.1) 0.03
Female 94/140 (67.1) 49/78 (62.8) 0.52

Hat: Male 88/137 (64.2) 84/151 (55.6) 0.14
Female 51/76 (67.1) 91/140 (65.0) 0.76
Clothing: Male 68,100 (68.0) 104,188 (55.3) 0.04
Female 45/68 (66.2) 97/146 (66.4) 0.97
Avoid Sun: Male 35/55 (63.6) 138/234 (59.0) 0.53
Female 66,/89 (74.2) 76/128 (59.4) 0.02

=

Note: The total number of subjects for each gender may not sum up (males, n=292;
females, n=222) as a result of missing observations from statistical analyses.
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protective clothing for males at twelve months 2 (1)=4.36, p=0.04), wearing a hat
for females at baseline (xz (1)=4.58, p=0.03), and avoiding the sun for females at
twelve months (x 2 (1)=5.07, p=0.02). These results suggest that individuals who are
less fatalistic about their abilities to control for potential cancer in their lives are
more likely to engage in sun protection behaviours. These results are supported by
the literature on the role of perceived control of self-efficacy in facilitating actioﬁ on
a task. Like those individuals with low fatalism about prevention of cancer,
individuals with a high level of perceived self-efficacy for controlling cancer in their

lives (i.e., low fatalism about control) are more likely to practice sun protection.

Beliefs

Examination of the relationship between belief in the likelihood of developing
cancer and the frequency of practicing sun protection behaviours revealed no
systematic relationships (Tables 19 for baseline and 20 for twelve-month). Noﬁe of |

the relationships observed were statistically significant.

Factors Influencing Knowledge, Attitudes, and Beliefs
The relationships between the knowledge, attitudes and beliefs variables and
the frequency of practicing sun protection behaviours, whether consistent or not, were

‘potentially subject to a number of influences. Interpretation of results should take

these factors into consideration.

The first factor concerns the information obtained from the questionnaires.
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Table 19

Frequent and Infrequent Practice of Behaviours by Beliefs Concerning Likelihood
of Developing Cancer For the Intervention Group At Baseiine

Intervention (n=514)

Male (n=292)

Female (n=222)

ll Frequent | Infrequent p- Frequent | Infrequent p-
‘ n (%) n (%) value n (%) n (%) value
,( PSunscreen Use
| Uniikely | 39 (433) | 74 (37.9) 32 (327) | 31 (25.8)
Il s0/50 42 (46.7) | 108 (554) | ¢33 | 53 (54.1) | 76 (633) | (3g
Likely 9 (10.0) 13 (6.7) 13 (13.3) | 13 (10.8)
|| Total 90 195 98 120
" Wearing A Hat o .
| Unlikely | 43 (402) § 69 (39.0) 26 (32.5) | 37 (26.8)
| so/50 55(514) | 950537 | o1 | 45(563) | 8460.9) | 467
Likely 9 (8.4) 13 (7.3) 9 (11.3) 17 (12.3)
Total 107 177 80 138
" Wearing Protective Clothing
| Untikely | 26 (433) | 86 (38.4) 11 (26.8) | 52 (29.5)
| s0/50 28 (46.7) | 122(545) | o059 | 22537 | 106(602) | g6
Likely 6 (10.0) 16 (7.1) 8 (19.5) 18 (10.2)
Total 60 224 41 176
Avoiding The Sun
Unlikely | 21(43.8) | 92 (38.8) 16 (22.5) | 46 (31.7)
| so/50 | 2347.9) | 127(536) | o797 | 44 (620) | 85(586) | 3
Likely 4 (8.3) 18 (7.6) 11 (15.5) 14 (9.7)
t Total 48 237 71 145

“Note: 1) Totals for each gender may not sum up to original

observations from analyses. 2) 50/50 = even chance
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Table 20

Frequent and Infrequent Practice of Behaviours by Beliefs Concerning The
Likelihood of Developing Cancer For The Intervention Group At Twelve Months

|L Intervention (n=514) —"
| Male (n=292) Female (n=222 B
Frequent | Infrequent p- Frequent Infrequent p- ﬁl
n (%) n (%) value n (%) n (%) value
Il Sunscreen Use 1!
" Unlikely 41 (39.8) 67 (35.6) 41 (28.7) 20 (25.3)
" 50/50 52 (50.5) 105(55.9) | .48 85 (59.4) 48 (60.8) 0.82
| Likely 987 | 16(85) 17 (11.9) | 11 (13.9)
l' Total 102 188 143 79
Wearing A Hat - )
Unlikely 53 (38.1) 55 (36.2) 35 (31.6) 35 (24.8)
50/50 73 (52.5) 84 (55.3) 0.74 44 (55.7) 89 (63.1) 051
Likely 12 (8.6) 13 (8.6) 10 (12.7) 17 (12.1)
Total 138 152 79 141
Wearing Protective Clothing
Unlikely 41 (40.6) 67 (35.3) 17 .(24-.6) 42 (28.2)
50/50 52 (51.5) 105(55.3) 0.38 43 '(62.3) 89 (59.7) 0.86 -
Likely 7 (6.9) 18 (9.5) 9 (13.0) 18 (12.1) '
Total 100 190 69 149
Avoiding Th;: Sun
Unlikely 22 (40.0) 87 (36.7) 24 (264) | 37 (28.5)
50/50 31 (564) | 126(532) | 050 | 56 (61.5) | 76 (585) | 4.0
Likely 2 (3.6) 23 (9.7) 11 (12.1) 17 (13.1)
Total 55 236 91 1o | b
Note: 1) Totals for each gender may not sum up to original n size due to missing -

observations from analyses. 2) 50/50 = even chance
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The questions used by the "Cancer Prevention In The: Workplace” study were
intended to gather information related to cancer over multiple sites. The attitudes
and belief questions, therefore, were worded so as to relate these variables to cancer
in general. The lack of specificity in relating these attitudes and beliefs questions to
skin cancer may have influenced some of the results. The lack of specific beliefs and
attitudes may account for the lack of significant relationships to specific behaviour
(relevant to a specific type of cancer). The variation between subjects due to their
perception of the types of cancer involved could explain the patterns seen in the
results.

Second, the lack of consistent patterns observed could be a result of collapsing
some of the variables’ scales to a dichotomous scale. Collapsing the data reduces the
sensitivity of the scale. A narrower variable scale restricts the range of responses to
choose from, and, as a result, ioses information. Furthermore, collapsing the data
potentially produces a néutralizing effect on responses. For example, if the number
of subjects who responded that they scored high on a particular attitude are
approximately equal to those who responded that they scored low, the overall pattern
would likely reflect subjects as having a moderate score on that attitude. Hence,
these effects reduce the probability of detecting an association between variables and
weaken any statistical effects.

Finally, the knowledge, attitudes and beliefs that individuals have or adhere
to may have little bearing on actual behaviours because of psychological factors that

are associated with exposure to the sun. Some literature does suggest that attitudes
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and intentions are not related to actual practice of sun protection behaviours { Hill,
Rassaby & Gardner, 1984). As previously mentioned, these psychological factors may
well defy reasoning in determining behaviour. Thus, an individual may have good
knowledge about skin cancer, believe that he/she is likely to get cancer some time |
in his/her lifetime, be concerned about skin cancer, not be fatalistic about prevention

and control, and not engage in denial, but still be infrequent in the practice of sun

protection behaviours.

What Proportion of Subjects in the Intervention and Control Groups Progress From
One Stage to Another with the Provision of Personalized Advice?

The distribution of males and females across each stage of change at baseline
and twelve months is shown in Table 21. The majority of males ‘from the
intervention group at baseline were classified in the precontemplation (n=109,
39.6%) and maintenance (n=109, 39.6%) stages. At twelve months, the majority of
males were found to be in the precontemplation (n=126, 44.5%) and contemplation
(n=96, 33.9) stages. On the other hand, the majority of females from the
intervention group at baseline were found to be in the contemplation (n =69, 33.0%)
and maintenance (n=75, 35.9%) stages. At twelve months, the majority of the
females, like the males, were found to be in the precontemplation (n=62, 28.8%) and
contemplation (n=86, 40.0%) stages. The action stage had the smallest number of
subjects at both time periods for both genders. The proportions, thus far reported,

are contaminated by a number of errors in subjects’ self-reporting, which may be due
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Table 21
Stages of Change at Baseline and Twelve-Month Period
for the Intervention Group

Baseline Twelve-Month "
Male Female Male Female “
(n=292) (n=222) (n=292) (n=222)
Stages of change
Precontemplation 109 (39.6) 56 (26.8) 126 (44.5) 62 (28.8)
Contemplation 53 (19.3) 69 (33.0) 96 (33.9) 86 (40.0)
Action 4 (1.5) 9 (4.3) 15 (5.3) 21 (9.8)
Maintenance 109 (39.6) 75 (35.9) 46 (16.3) 46 (21.4)
Total 275 (100%) | 209 (100%) | 283 (100%) 215 (100) -

Note: 1) The total number of subjects for each gender does not sum up to (males,
n=292; females, n=222) as a result of missing observations from statistical analyses.

té the problem of recall. A small number of subjects in the precontemplation and
contemplation stages reported that they had progressed to the maintenance stage,
which is not possible under the present staging algorithm. This self-report error is
adjusted by excluding these subjects when considering subjects’ movement between
stages. The problems of recall bias and limitations in the staging algorithm were
discussed in the section "Limitations of the Study” (Chapter I, p. 7).

The results of the overall direction of movement between stages of change
over time is presented in Table 22 (percentages in square brackets). Slightly less
than half of the subjects (49.2%) from the intervention group were found to move

from one stage of change to another. Iromically, of the proportion that showed
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movement between stages, most of the subjects moved backwards (32.1%). Only
17.1% of the subjects advanced to a higher stage of change. Gender differentiation
showed females to have a higher percentage of advancement in the stages of change
than males (21.0% vs 14.2%). On the other hand, the overall control group was
found to have a lower proportion of subjects advancing to a higher stage of change
(9.0%) than the intervention group. Gender specific ¢ontrol groups also displayed
a higher proportion of subjects (35.7% for males, 36.5% for females) regressing to
initial stages of change over time than subjects in the intervention group (31.5% for
males, 32.8% for females).

Mantel-Haenszel chi-squarg tests for linear association performed between
groups (intervention and comiard direction of movement (Table 22) found the
two groups to be significantly different in their pattei’:3( movement (x2 (1)=4.61,
p=0.03). As depicted in table 22 (percentages in ( ) parentheses), the ovcr:ill
intervention group showed a forward movement in the stages of change. A reverse
pattern was observed for the overall sample control group. Thus, it can be concluded
that the subjects in the intervention group were significantly more likely to ad()pi or
intend to adopt sun protection behaviours. Hence, personalized advice did facilitate
adoption or maintenance of sun protection measures. This is consistent with earlier
findings of an increase change in the practice of sun protection behaviour.

As indicated earlier, both forward (progressive) and backward (regressive)
movements betwéen the stages of change were observed. Emerging from thesc

movements were a number of patterns in the overall sample group (Table 23) and
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Table 22
Direction of Movement Between Stages of Behaviour Change Over Time

IF

Direction of Change

Statistical 7Va1ues

Groups

Forw.
n (%)

I Y S S A

Stay.
n (%)

Back.
n (%)

Total
n (%)

df

(100)

~ Intervention 78 231 146 455
[n=514] (81.3) (67.9) (67.0) [100]
[17.1] [50.8] [32.1]
Control 18 109 72 19¢ 11 4.61 0.03
[n=219] (18.8) (32.1) (33.0) [100]
[9.0] [54.8] [36.2]
Total 96

Male _
(Intervention) (84.1) (75.0) | (73.2) [100]
[n=292] [14.2] [54.2] [31.5]
Male (Control) 7 47 30 84 1| 155 021
[n=93] (15.9) (25.0) (26.8) [100] :
[8.3] [56.0] [35.7]

Total

Female 41 90 64 195

(Intervention) (78.8) (59.2) (60.4) [100]

[n=222] [21.0] [46.2] [32.8] ‘

Female (Control) 11 62 42 115 11| 3.46 0.06

[n=126] (21.2) (40.8) (39.6) {100] :
[9.6] [53.9] [36.5]

Total 52 152 106 310
(100) (100) (100)

|

Note: 1) Total number of subjects for each pair of groups does not sum up to the
original n size as a result of missing observations from statistical analyses and

adjustment for subjects’ self-report errors.

2) Stay. = Stayed, Forw. = Forward, Back. = Backward
3) Row and Column percentages are presented in () and [ ], respectively.
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in gender-specific groups (Tables 24 and 25).

Patterns of forward movement within the stages of change revealed a high
percentage of advance from the precontemplation stage to the contemplation stage.
This suggests a positive change in subjects’ sun protection behaviours. Although the
majority of this movement was to the contemplation stage, which lacks any outward
manifestation of behaviour change, this advancement in stage is encouraging because
it indicates that a greater number of subjects have progressed from being unaware
and/or unwilling to increase their practice of sun protection behaviours to
considering adopting sun protection measures. Furthermore, this pattern is consistent
with findings from earlier studies on stages of change, which found adjacent stages
to correlate more highly with each other than with any other stage, thus suggesting
a predictable movement through the stages of change (McConnaught et al., 1983).

Thé progress seen with subjects from the precontemplation stage, however,
does not concur with suggestions from the literature indicating that precoﬁtemplators
are generally the most difficult group to motivate to behaviour change. Typically,
before an individual takes action to modify a behaviour, some developmental
processes (moving into a new stage in life) have occurred and/or the individual’s
environment has changed substantially (Prochaska & DiClemente, 1982). One
explanation for the magnitude of this atypical pattern could be the large variation in
the number of subjects in each stage. For example, the action stage had a very small
number of subjects in comparison to the precontemplation stage. Hence, in the

overall comparison, it is likely for subjects in the action stage to show a smaller
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Movement Between Stages Of Change Over Time For

Table 23

The Intervention and Control Groups

Stages of Behaviour Change
(At Twelve Months)

Precon.
n (%)

Contem.
n (%)

Action

n (%)

Total
n (%)

-vention Group (n=514)

o

Baseline)

on 89 (58.2) 59 (38.6) 5(3.3) 0 153 (100)
tem. 30 (26.3) 74 (64.9) 10 (8.8) 0 114 (100)
on 4 (33.3) 4 (33.3) 0 4 (33.3) 12 (100)
nt. 54 (30.7) 34 (19.3) 20 (11.4) 68 (38.6) 176 (100)
u 177 171 35 72 455

trol Group (n=219)
Baseline)

on. 40 (74.1) 14 (25.9) 0 0 54 (100)
tem. 13 (25.5) | 37 (725) 1 (2.0) 0 51 (100)
on 1 (14.3) 2 (28.6) 1 (14.3) 3 (42.9) 7 (1G0)
nt. 37 (42.5) 17 (19.5) 2 (2.3) 31 (35.6) 87 (100)
N 91 70 4 34 199

1) The total number of subjects for each group does not sum up to (n=514
1=219) as a result of missing observations from statistical analyses and
ment for subjects’ self-report errors.

.con. = Precontemplation, Contem. = Contemplation, Maint. = Maintenance.
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In The Intervention and Control Groups

Table 24
Movement Between Stages Of Change Over Time For Males

Stages of Behaviour Change
(At Twelve Months)

Precon. Contem. Action Maint. Total

n (%) n (%) n (%) n (%) n (%)
Intervention Group (n=292)
(At Baseline)
Precon. 67 (65.0) 34 (33.0) 2 (1.9) 0 103 (100)
Contem. 12 (24.5) 37 (75.5) 0 0 49 (100)
Action 1(33.3) 1 (33.3) 0 1 (33.3) 3 (100)
Maint. 39 (37.1) 16 (15.2) 13 (12.4) 37 (35.2) | 105 (100)
Total 119 88 15 38 260

(At Baseline)

Control Group (n=93)

Precon. 19 (76.0) 6 (24.0) 0 0 25 (100)
Contem. 6 (26.1) 16 (69.6) 1 (4.3) 0 23 (100)
Action 1 (100) 0 0 0 1 (100)
Maint. 14 (40.0) 8 (22.9) 1(2.9) 12 (343) | 35 (100)
Total 40 30 2 12 84

Note: 1) The total number of subjects for each group does not sum up to (n=292
and n=93) as a result of missing observations from statistical analyses and adjustment
for subjects’ self-report errors. _
2) Precon. = Precontemplation, Contem. = Contemplation, Maint, = Maintenance.
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Table 25
Movement Between Stages Of Change Over Time For Females
fn The Intervention and Control Groups

Stages of Behaviour Change
(At Twelve Months)

" Precon. Contem. Action Maint. ‘Total
n (%) n (%) n (%) n (%) n (%)
Intervention Group (n=222)
(At Baseline)
Precon. 22 (44.0) 25 (50.0) 3 (6.0) 0 50 (100)
Contem. 18 (27.7) 37 (56.9) 10 (15.4) 0 65 (100)
lyAction 3 (33.3) 3 (33.3) 0 3 (33.3) 9 (100)
Maint. 15 (21.1) 18 (25.4) 7 (9.9) 31 (43.7) 71 (100).
| Total 58 83 20 34 202

Control Group (n=126) : v .
i| (At Baseline)

| Precon. 21 (72.4) 8 (27.6) 0 0 29 (100)
Contem. 7 (25.0) 21 (75.0) 0 o | 2800
Action 0 2 (33.3) 1 (16.7) 3 (50.0) '6 (100)
Maint. 23 (44.2) 9 (17.3) 1 (1.9) 19 (36.5) 52 (100)
Total 51 40 2 23 115 (100)

Note: 1) The total number of subjects for each group do not sum up to (n=222 and
n=126) as a result of missing observations from statistical analyses and adjustment
for subjects’ self-report errors. ’

2) Precon. = Precontemplation, Contem. = Contemplation, Maint. = Maintenance.
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percentage of subjects progressing in the stages of change than the precontemplation
stage. Although the inclination to attribute this phenomenon to ths wffe ctiveness
of the intervention should not be dismissed, caution needs to be exercisdd 1n'.. %t of
findings from earlier literature.

Patterns of backward movement were also seen in both gender groups. Two
patterns, in particular, were observed: 1) a large number of the subjects regressed'
from the contemplation stage to the precontemplation stage, and 2) a large number
of subjects regressed from the maintenance stage to the precontemplation and
contemplation stages.

The first pattern, although consistent with earlier findings regarding movemeni
between adjacent stages as being most pronounced (McConnaught et al., 1983), is
somewhat puzzling. According to the literature (Prochaska & DiClemente, 1983;
Ahijevych & Wewers 1992), consciousness raising was used more by contemplators
than by precontemplators, precontemplators being less active than contemplators in
gathering and/or processing information related to modification of a target |
behaviour. The intefvention, personalized advice, in the present study, resg:mblcs
consciousness raising. This being the case, it would seem that, if the intervention
were effective, the contemplation rather than the precontemplation stage should
depict more of an advance in the stages of change over time. The results, howevef,
display an opposite pattern.

The potential problem of misclassifying subjects due to the staging algorithm

could perhaps shed some light on this pattern. For example, a subject in the |
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contemplation stage may decide, upon receiving the intervention, to add on to
his/her current practice of sunscreen use the behaviour of wearing a hat. Dunng the
completion of the twelve-month follow-up questionnaire, he /she would appropriately
respond "no" to the question regarding whether or not he/she is currently.practicing
all three sun protection behaviours. Furthermore, it is conceivable that this subject
may decide not to further increase other sun protection measures. As such, he/she
would respond "no" to the question inquiring whether or not he/she is seriously
considering using increased sun protection. Under the present staging algorithm, this
subject would be classified as a precontemplator. The algorithm is unable to account
for subjects who practice less than three of the specified sun protection measures or
who maintain practice of one or two sun protection measures. This misclassification
would mask the indication of advance in the stages of change for certain sun
protection behaviours. Thus, this imprecision in the classification of sulgiécts is a
probable explanation for apparent regression to the precontemplation stage.

The second pattern demonstrating a backward movement runs contrary to
expected movement between stages of change. Given that adjacent stages are more
correlated (McConnaught et al., 1983), a regressing subject who practices sunscreen
use, wearing a hat, and wearing protective clothing would be expected to move to the
action or contemplation stage rather than to the precontemplation stage. The
unusual trend actually observed could again be due to potential misclassification of
subjects.

Consider a subject who was classified as one who practices all three of the sun
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protection behaviours (maintenance stage). Over the one year period, he/stie might
cease to practice wearing a hat. On the twelve-month follow-up questionnaire the
subject would appropriately respond "no" to the question regarding whether or not
he/she is currently always practicing all three sun protection meaosures. A subseq.u‘em
staging question asking whether or not he/she is seriously considering increasing sun
protection could be answered "no". According to the staging algorithm, this subject
will be classified as a precontemplator.

In summary, the results suggest that persconalized advice is effective in
encouraging individuals to seriously consider adopting sun protection measures oOr to
increase their practice of sun protection measures. This conclusion is based on
findings showing the intervention group to have a higher percentage of subjects
advancing through the stages of change than does the control group. In addition, the
potential phenomenon of misclassifying subjects further increases the probability of
underestimating the effects of the intervention, by not accounting for subjecis who
may have shown an increased intention to practice or who may be practicing one or

two of the sun protection measures.

Cross-Validation of Subjects’ Self-Reports

In addition to addressing the research question, an attempt to cross-validate
subjects’ self-reports of behaviour change was also carried out. The reported
frequency of practicing sun protection behz.tours was correlated with the stages of

behaviour change score. It would be expected that subjects who were frequent in
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practicing sun protection measures would more likely be found in the action or
maintenance stages. As depicted in tables 26 (males) and 27 (females), there was
a positive association between the two measures. Those reporting that they
frequently practiced the different sun protection measures were more likely to be in
the maintenance behaviour change category than in the low categories. There were
inconsistencies, however, in that some of those in the initial stages of behaviour
change also reported frequent use of the sun protective practices. This may be due
to the previously discussed misclassification problem for the staging algorithm or due

to inconsistencies in subjects’ self-reports.
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Table 26

Frequency Comparisons Between Frequent and Infrequent. Practice of Sun
Protection Behaviocurs and Stages of Behaviour Change For Males

Intervention Group (n=292)

Stages of Change

" Behaviours Precon. | Contem. | Action | Maint. Total

|| BASELINE |

| Sunscreen Use

[ Frequent (Infrequent) | 8 (101) | 11 (42) 2 (2 67 (42) | 88 (187)

“ Wearing A Hat

| Frequent (infrequent) | 22 87| 1835) | 1(3) | 64 (a4) | 105 (169) |

" Wearing Protective Clothing

| Frequent (Infrequent) | 9 (100) | 3(s50) | 2@ | 4563) | 59 (215)

|LAvoiding The Sun

|L Frequent (Infrequent) | 7 (102) | 3 (50) 2 (2) 34 (75) | 46 (229)
TWELVE-MONTH
Sunscreen Use ,
Frequent (Infrequent) | 35 (90) | 23 (73) 8 (7) 31 (15) | 97 (185)
Wearing A Hat 1
Frequent (Infrequent) | 46 (79) | 41(55) | 9(6) | 37 (9) | 133 (149)
Wearing Protective Clothing |
Frequent (Infrequent) | 29 (96) | 18 (78) 10 (5) 39 (7) 96 (186)
Avoiding The Sun "
Frequent (Infrequent) | 15(111) | 17 (79) | 4 (1) | 16 (30) | 52 (231) J

Note: 1) The total number of subjects for each behaviour does not sum up to
(n=292) as a result of missing observations from statistical analyses.
2) Precon. = Precontemplation, Contem. = Contemplation, Maint. = Maintenance
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Table 27
Frequency Comparisons Between ¥Frequent and Infrequent Practice of Sun
Protection Behaviours and Stages of Behaviour Change For Females

[- Intervention Group (n=222) 7'
Stages of Change

Behaviours Precon. | Contem. | Action | Maint. Total
BASELINE

Sunscreen Use

Frequent (Infrequent) 12 (44) 26 (43) 5@) 52 (23) | 95 (1149)
Wearing A Hat
Frequent (Infrequent) 13 (43) 16 (53) 3 (6) 45 (30) | 77 (132)
Wearing, Protective Ciothing
Frequent (Infrequent) 1 (55) 4 (64) 2(7) 29 (46) | 36 (172)
Avoiding The Sun
Frequent (Infrequent) | 7(49) | 15(53) | 3(6) | 39 (35) | 64 (143) |
TWELVE-MONTH PERIOD R

Sunscreen Use : “
Frequent (Infrequent) | 34 (28) | 50 (36) | 16 (S5) | 41 (5) | 141 (74):
Wearing A Hat : R
Frequent (Infrequent) 15 @7) | 25(60) | 7Q@3) | 29 (17) | 76 (137)
Wearing Protective Clothing \
Frequent (Infrequent) | 13 (48) | 16 (69) 9 (10) | 28 (18) | 66 (145)
Avoiding The Sun .
Frequent (Infrequent) 15 47) | 29 ‘(5-’7‘)‘ 1 9@12) | 35(10) | 88 (126)

~Note: 1) The total number of subjects for each behaviour does :not sum up to
(n=222) as a result of missing observations from statistical analyses.
2) Precon. = Precontemplation, Contem. = Contemplation, Maint. = Mamtenamce
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction
This chapter presents a brief summary of the objectives, methods, findings,
and conclusions of this study. In addition, implications of the study’s findings, a

number of caveats, and recommendations for future research are addressed.

Study Objectives

The objectives of this study were:

1) To investigate whether or not personalized advice will facilitate a change
in sun protection behaviours over time by examining overt change in sun protec.tion
behaviours and by examining movement between stages of behaviéur change, and

2) To investigate whether knowledge, attitudes, and beliefs differ between

individuals who frequently and infrequently practice sun protection measures.

Methods
Self-reported data from the Alberta Cancer Board’s study project, "Cancer
Prevention in the Workplace", were utilized. The study design, therefore, was
adopted from the Alberta Cancer Board’s project. Corporations that met the study

requirements in terms of having multiple departments (each between 100 and 300
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subjects) with similar gender, age and education distribution, and ability and
willingness to administer the study intervention, were eligible to participate in the
study. The intervention, personalized skin cancer prevention advice, was delivered
through either letter, computer, or computer and letter after the baseline data were
collected. Data were obtained through questionnaires collected at the beginning of
the study, after six months, and at the twelve-month follow-up period. A control
group received no intervention until the twelve-month data were collected. A one-
stage cluster sampling design was used to randomly assign each department within
a corporation to one of the three intervention groups or to the control group. This
was done primarily for logistical reasons and to prevent contamination of the study
intervention modalities. The effectiveness of the study intervention in engendering
positive behaviour change was determined by examining overt changes, over twelve
‘months, in sun protection behaviours: 1) sunscreen use, 2) wearing a hat, 3) wearing
protective clothing, and 4) avoiding the sun between 10 a.m. and 3 p.m.

The Transtheoretical Model of stages of behaviour change (Prochaska &
DiClemente, 1992) was also used to examine both overt (behavioural) and covert
(intentional) change in sun protection behaviours over time. Four questions related
to the stages of behaviour change staging algorithm were used at baseline and at
twelve months to classify subjects into one of five stages of change. Subjects were
assigned to one of five stages based on their responses to these questions: "Do you
currently use sun pretection (wearing sunscreen, wearing a hat, and wearing long

sleeves and pants) when exposed to sunlight for extended periods?"; "How long ago
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did you change (increase) your sun protection practices?"; "Are you seriously
considering using increased sun protection?”; and "When do you plan on increasing
your sun protection practices?". The present study’s operational definitions of these
stageg are as follows:

"Precontemplation stage" - no serious consideration to increase protection
from the sun;

"Contemplation stage" - the intention to increase sun protection in six months;

"Preparation stage" - the intention to increase sun protection immediately or
in the next 30 days;

"Action stage" - the adoption of sun protection practices for less than twelve

months; and

"Maintenance stage" - the adoption of sun protection practices for over a year.

Due to low numbers in the preparation stage, the preparation stage was combined
with the contemplation stage and named "contemplation stage".

The availability of data resulted in the present study’s utilizing only the
baseline and twelve-month data. A decision was made to collapse the three
intervention groups into a single intervention group. This initiative was tak‘en after
comparisons between the effectiveness of each of the intervention modes failed to '
reveal any statistically significant difference. Of the 885 corporate workers from two
corporations from the City of Calgary, only 733 subjects (385 males and 348 females)

were used in the study. The 146 subjects who failed to complete all the -
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questionnaires were excluded from the study. Cross-tabulations and Mantel-Haenszel
chi-square tests for linear association and Goodness of Fit tests were performed in

addressing all research questions.

Summary of Findings

The intervention and control groups were comparable in their frequency of
practicing all four sun protection behaviours at the baseline period. For the
intervention group at baseline and at twelve months, wearing a hat was found to be
the most frequent protection behaviour practiced among males (38.3% and 47.8%,
respectively), while sunscreen use was found to be the most frequently practiced
protection bekaviour among females (45.5% and 64.4%, respectively). Parallel
péttems were also observed iﬁ subjects from the control group. Despite the
continuing trend, in the majority of the males and females, of practicing most of the
sun protection measures infrequently, a positive change toward adopting a greater
practice of sun protection measures was observed. Across the four behaviours
(sunscreen use, wearing a hat, wearing protective clothing, and avoiding the sun),
females demonstrated a larger increase change than males (67.0% vs 56.3%,
respectively). This finding could be related to skin complexion and skin reaction to
sun exposure. According to earlier findings, females reported that they were at least
one and half times more likely than males to always or usually burn rathei' than tan
when exposed unprotected to sunlight for prolonged periods. Thus, compliance with

sun protection recommendations could be a result of a desire to avoid the unpleasant

105



side-effects of sunburn. Noticeable increase changes in sunscreen use (14.5%),
wearing a hat (13.8%), and wearing protective clothing (18.0%) were found among
males. On the other hand, increase changes in sunscreen use (22.1%), wearing
protective clothing (16.6%), and avoiding the sun (17.4%) were most ndticéablc
among females. Among these increase changes, the wearing of a hat for males and
sunscreen use for females were found to be statistically significant. This indicates
that the provision of personalized advice appears to be effective in motivating males
to increase their frequency of wearing a hat and in motivating females to inérease
their frequency in nsing sunscreen when exposed to prolonged sunshine.
Differences in attitudes of fatalism about prevention and fatalism about
control of cancer were found between individuals who frequently and infrequently
practiced sun protection measures. Individuals who frequently practiced sun
protection measures were found to have a lower level of fatalism about_prevention
and control of cancer. Thus, individuals who were less fatalistic about their ability
to prevent and control potential cancer were found to practice sun profection
measures frequently. No other systematic relationships were established between the
frequency of practicing sun protection behaviours and knowledge of skin cancer,
attitudes of anxiety or denial, or beliefs about the likelihood of developingv cancer.
A micro-analytical examination of the movements between stages of change
revealed that a majority of the subjects: a) from the precontemplation stage moved
to the contemplation stage, b) from the contemplation stage slipped bapk to the

precontemplation, and c¢) from the maintenance stage slipped back to t_he
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precontemplation or contemplation stages. In exploring changes in sun proteciion
behaviours using the Transtheoretical Mode?, the study revealed that 49.2% of the
subjects from the intervention groups showed movement between stages of change.
Only 17.1% of these subjects, however, moved forward while a greater percenfage
of the subjects (32.1%) moved backward. Nevertheless, progress is evident, since the
proportion of subjects from the intervention group who advanced to a higher stage
of change was higher than that in the control group. Gender differences were also
noted, with females demonstrating a higher percentage of advance in the stages of
change than males (21.0% vs. 14.29%). On the other hand, the overall control group
was found to have a lower proportion of subjects advancing to a higher stage of
change (9.0%). Gender specific control groups also displayed a higher proportion
of subjects (35.7% for males, 36.5% for females) regressing to initial stages of change
over time than subjects in the intervention group (31.5% for males, 32.8% for
females). Mantel-Haenszel chi-square tests for linear association performedvbetween
the intervention and control groups and the direction of movements found the two
groups to be significantly different in their pattern of movement (2 (1)%;4.61,
p=.03). The overall intervention group showed a greater forward movement in the
stages of change than did the control group. Thus, it was concluded that the subjects
in the intervention group were significantly more likely to adopt or intend to adopt
sun protection behaviours. Personalized advice therefore did facilitate adbption or
‘maintenance of sun protection measures. This is consistent with earlier findings of

an increase change in the practice of sun protection behaviour.
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Conclusions

The study intervention, personalized advice, appears to be etfective in causing
a positive change in the practice of sun protection behaviours, particularly. in the
practice of sunscreen use among females and of wearing a hat among males. Covert
behaviour change was also evident, with subjects demonstrating a greater intention
to adopt sun protection measures, observed in the movement between the stages of
behaviour change (Transtheoretical Model). Individuals who practiced sun
protection behaviours frequently tended to be less fatalistic about their ability to"
prevent cancer, and less fatalistic about their ability to control cancer if it should
occur in their lives. Due to the design of the study, the findings from this study are
only applicable to individuals working in corporations that are similar to those

utilized in this study.

Implications of the Study
The findings from this study indicate that personalized advice appears to be
effective in motivating individuals to increase their practice of sun p_rbtéctibn
measures. In public campaigns targeting health-related behaviour change,
information provided is often general. Future cancer prevention programs in
worksites similar to those in this study might want to consider personalizing thc o

health information they provide.
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b)

Caveats of the Study
The present staging algorithm system allows the potential for misclassifying
subjects within the stages of behaviour change. Under this algorithm, the
classification assigned to a subject may rot provide a comprehensive
picture of change in his/her sun protection behaviours. The algorithm
defines the term "current use of sun protection" as using sunscreen, wearing
a hat, and covering arms and legs with clothing (i.e. protective clothing)
when exposed to the sun for extended periods. This definition excludes
subjects who have chosen to adopt any one or two of the three sun
protection behaviours. This problem did not affect the results of the first
research question of the study because separate analyses of each behaviour
overcame the problem. The third research question, examining movement
between stages of behaviour change, is, however, vulnerable to this
misclassification.
The study used a one-stage cluster sampling design to randomly assign
groups of subjects in departments to one of the three interventions or to
the control group. The distribution of subjects in each cluster/department
is generally not random, but subjects are often homogeneous with respect
to many characteristics. Homogeneity witliin clusters tends to increase the
proportion of total variance attributed to differences between clusters.
Increased variance between clusters relative to variance within clusters

increases the probability of finding significance in statistical tests which
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involve comparisons between clusters (Levy & Lemeshow, 1980; Kish,
1965).

The need to provide information on the nature of the study prior to
obtaining informed consent from participants could potentially have
resulted in participants being furnished with information through cueing or
indirect instructions. As a result, the control group may not represent a
true control group because controls may have received information

indirectly.

Recommendations for Further Research

1) Future studies should examine the reliability and validity of measures of sun

protection behaviours across different settings and seasons. Comparisons of self-

reported and direct observation may be expensive but effective in verifying self-

reported change in behaviour by subjects.

2) Further studies utilizing the present dataset could explore:

a) the relationship between subjects with certain predisposed phenotypical
characteristics and their compliance with sun protection recommendatibns,
b) the role of different age categories and education in influencing the degree
of compliance to sun protection recommendations, and

c) whether subjects who demonstrate a change in certain variables, such as

knowledge and attitudes, alsc exhibit a change in sun protection behaviours.
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3) To date, little research has been done in addressing the applicability of utilizing
the stages of behaviour change staging algorithm for examining behaviours such as
sun protection behaviours. Further research is needed to address this question

comprehensively.
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APPENDIX A

INFORMATION SHEET

Participation in this research project is entirely voluntary. You may dé’c_:line to
participate or withdraw from the study at any time without prejudica.

Title of Study
Cancer Prevention in the Workplace

This study is being done by the Alberta Cancer Board and Foothills HOsp_ital to
compare the effectiveness of different ways of delivering information about cancer

prevention. These are: an interactive computer program, and a mailed information
letter.

The study will require 1/2 to 1 hour of your time and you will be asked to
complete several questionnaires. Each participant will be given an initial Lifestyle

questionnaire which will request information relating to your background, lifestyle - -
and knowledge about cancer prevention. You will then go on to the Cancer Me??

portion of the study. This wilt be in the form of either an interactive. computer
program or a paper and pencil questionnaire. Based on your answers to the
Cancer Me?? questions, you will receive personalized information on how to
reduce your cancer risk. Some participants will receive the |nformat|on |mmed|ately :
on the computer screen and others will receive. the information in a letter mailed
to your home soon after completing the questionnaires. Some participants will not
receive their personalized information until the end of the study in one years time.
All of the volunteers in your work area will receive the same method of information
delivery. (The method was determined by chance). Ali groups will also be asked

to complete and return a short Evaluation questionnaire once ‘the cancer '
prevention information has been provided. You will also be asked to fill |n a short e

follow-up questionnaire in six months and again in 12 months time.

Study vpersonnel may need to communicate with you for the purposes df the

study. For that reason, we ask for your name, address, telephone number, sex
and date of birth on the consent form. We will assign a unique identifier to identify
your. questlonnalres Your name will not appear in any reports or publications
resulting from this research. The completed questionnaire will be held by the
Alberta Cancer Board and will be kept strictly confidential by stonng |dent|fy|ng _
- information separately from the information you provide. -

122



The information provided by this study is not a substitute for medical advice.
The study is not intended to be, nor should it be relied upon as a means by which
to determine if you have cancer. Cancer diagnosis and prevention is a matter for
you and your doctor. The Alberta Cancer Board recommends that you consuit
your doctor if you have any concerns about your health.

If you would like more information on this study, please contact Dr. P. Taenzer
(670-1042) or Dr. S. Campbell (670-4862) at the Alberta Cancer Board.
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CONSENT FORM

Title of Study
Cancer Prevention in the Workplace

i have been given an Information Sheet on the above project and have read it.
The study has been explained to my satisfaction and | agree to participate.

Signature of Participant Date (year/month/day)
Surname (Please print) Telephone Number - Work
First Name (Please print) Telephone Number - Home
Address of Participant Date of Birth
Address:

(Year/Month/Day)
City:
Postal Code:
STUDY NUMBER Sex: Male / Female

Participation in this research project is entirely voluntary. You may decline to
participate or withdraw from the study at any time without prejudice. '
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NON-PARTICIPATION FORM

| am not participating in this project because:

D I’'m not interested in cancer prevention.

[:] The project didn’'t seem important.

[_—_I | was too busy.

D I was out of town.

D | forgot to complete it.

1 don’t usually participate in research sturss.

D The workplace is not an appropriate setting for a project like this.

l:l Other reason (Please specify)

I am: | D a current smoker D a non smoker

My age is: [ 24 or under [ 25-34 [ 35-44
[] 45-54 [] s5-64 (] 650r over

| am: L1 male [] Female

STUDY NUMBER
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APPENDIX B

QUESTIONS UTILIZED IN THE ANALYSIS

The following questions utilized in the current analysis were extracted from the
Alberta Cancer Board’s project, "Cancer Prevention in the Workplace", study
questionnaires. More specific, these questions were taken from the Risk Reduction
Behaviour, Lifestyle, and Twelve-Month Questionnaires to represent the variables
of interest to the present study.

BACKGROUND INFORMATION QUESTIONS
Risk Reduction Behaviour Questionnaire

1) Variables on ID number, age, sex and the intervention arm of each
participant.

2) Do you currently have any serious health problems?
Category: (Yes, NoO)

3) Have you ever been told by a doctor that you have any of the following
medical conditions?
a) Dysplastic Nevus Syndrome (an inherited skin condition)
Category: (Yes, No)

b) Cancer
What type of cancer?
Category: (69 Cancer Types)

4) What colour are your eyes?
Category: (Blue, Green, Grey, Hazel, Brown, Black)

5) What is your natural hair colour?
Category: (Blond, Red, Light Brown, Dark Brown, Black)

6) How would you describe your skin colour?
Category: (Light or Fair, Medium, Dark, Black)

7) Think about the first time you spend time in the sun each year. Which of
the following would best describe your skin’s reaction to one hour of
unprotected exposure to strong sunshine?

Category: (Always burn, never tan; Usually burn, tan with dxfﬁculty,
Sometimes mild burn, tan about average; Rarely burn, tan with ease)
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Lifestyle Questionnaire

8) Have you been married?
Category: (Yes, No)

Please indicate your present marital status.
Category: (Married, Widowed, Common-Law, Separated, Divorced)

9) What diplomas, certificates or degrees have you obtained? (Include all
qualifications obtained from secondary (high) school or trade schools and other
postsecondary educational institutions). Mark as many as apply to you.

Category: (None, Secondary/High School certificate or equivalent, Trades
Certificate or Diploma, Other Non-University certificate or diploma,
University Certificate or Diploma below bachelor level, Bachelor’s Degree
or higher)

10) How would you rate your general health compared to others your age?
Category: (Excellent, Good, Fair, Poor)

11) When did you last have a general check-up?
Category: (Less than 1 year ago, 1-2 years ago, 3-5 years ago, more than 5
years ago, never)
Twelve-Month Questionnaire
12) Variables on ID number, age, sex and the intervention arm of each
participant.

GENERAL CANCER RISK KNOWLEDGE QUESTIONS

Lifestyle and Twelve-Month Questionnaires

13) How important is g~ ".ug sun exposure in reducing the chances of getting
cancer?
iCategory: (Very important, Somewhat important, Not too important, Not at
ali-fmportant)

14) How much do the following affect the chances of getting cancer?
a) Family history
Category: (Great extent, Somewhat, Not much, Not at all)

b) Sun exposure
‘Category: (Great extent, Somewhat, Not much, Not at all)
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15) What are the chances of curing skin cancer if detected early?
Category: (Excellent, Good, Fair, Poor)
BELIEFS REGARDING GETTING CANCER QUESTION
Lifestyle and Twelve-Month Questionnaires
16) How likely do you think it is that you will develop cancer at some point

during your lifetime?
Category: (Definitely not get cancer, Unlikely that I will get cancer,

chances are S0/50, Likely will get cancer, Definitely get cancer)
ATTITUDES TO CANCER QUESTIONS
Lifestyle and Twelve-Month Questionnaires
17) How much do you agree with each of the following statements?
The same category was used for the following questions.
Category: (Strongly agree, Tend to agree, Uncertain, Tend to disagree,
Strongly disagree)

Anxiety
a) I have never worried that I might have cancer.

b) The possibility of getting cancer worries me.
c) Publicity about cancer makes me frightened.

Denial
d) If I had cancer I would not like my friends to know.

e) I do not like to think about cancer.
f) If I had cancer I would rather not know about it.

Fatalism About Prevention
g) There is nothing I can do to prevent cancer.

h) I would not change my habits to avoid getting cancer.

i) If I am going to get cancer then I will get it and there is no point
‘being worried abcut it now.
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Fatalism #fibout Control
i) I think cancer just about always means death.

k) By the time you know you have cancer it has generally gone too far
for anything to be done about it.

1) Once cancer invades the body it is impossible to get rid of it.

RISK BEHAVIOUR QUESTIONS
Risk Reduction Behaviour and Twelve-Month Questionnaires
18) When spending time in the sunshine, do you:
a) Cover your arms and legs with clothing?

Category: (Always, Usually, Sometimes, Never)

b) Wear a hat?
Category: (Always, Usually, Sometimes, Never)

¢) Use a sunscreen? (SPF of 15 or more)
Category: (Always, Usually, Sometimes, Never)

19) How often do you deliberately avoid going out in strong sunshine between 10
a. m. and 3 p. m.?
Category: (Always, Usually, Sometimes, Never)
STAGES OF CHANGE QUESTIONS
Lifestyle and Twelve-Month Questionnaires
20) Do you currently use sun protection (sunscreen and a hat and long sleeves
and pants) when exposed to sunlight for extended periods?

Category: (Yes, No)

21) How long ago did you change (increase) your sun protection practices?
Category: (Weeks ago, Months ago, Years ago)

22) Are you seriously considering using increased sun protection?
Category: (Yes, No)

23) When do you plan on increasing your sun protection practices?
Category: (Immediately, This coming winter, next summer)
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APPENDIX C

DISTRIBUTION OF RESPONSE SCORE ON KNOWLEDGE AND
ATTITUDES FOR BASELINE AND TWELVE-MONTH

KNOWLEDGE (BASELINE)

valid Cum
Value Label Value Frequency Percent Percent Percent
2.00 3 .4 .4 -4
3.00 27 3.7 3.9 4.3
4.00 217 29.6 31.1 35.4
5.00 2690 35.5 37.2 72.6
6.00 132 18.0 18.9 91.5
7.00 56 7.6 8.0 99.6
»,00 3 .4 -4 100.0
. 35 4.8 Missing
Total 733 100.0 100.0
Mean 4.961 Median 5.000 Mode 5.000 std dev 1.026
Valid cases 698 Missing cases 35
KNOWLEDGE (TWELVE-MONTH)
valid Cum
Value Label Value Frequency Percent Percent Percent
2.00 1 -1 .1 .1
3.00 30 4.1 4.1 4.3
4.00 202 27.6 27.7 32.0
5.00 275 37.5 37.8 69.8 .
6.00 160 21.8 22.0 91.8
7.00 46 6.3 6.3 98.1
8.00 14 1.9 1.9 100.0
. 5 .7 Missing
Total 733 100.0 100.0
Mean 5.040 Median 5.000 Mode 5.000 sStd dev 1.049

Vvalid cases

728

Missing cases
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ANXIETY (PASELINE)

: valid Cum
Value Label Value Frequency Percent Percent Percent
3.00 28 3.8 3.9 3.9
4.00 43 5.9 5.9 9.8
5.00 61 8.3 8.4 18.2
6.00 72 9.8 9.9 28.1
7.00 87 11.9 i2.0 40.0
8.00 85 11.6 11.7 51.7
9.00 89 12.1 12.2 64.0
10.00 119 16.2 16.4 8¢.3
11.00 66 9.0 9.1 89.4
12.00 45 6.1 6.2 95.6
13.00 19 2.6 2.6 98.2
14.00 11 1.5 1.5 99,7
15.00 2 .3 .3 100.0
. 6 .8 Missing
Total 733 100.0 100.0

Mean 8.212 Median 8.000 Mode 10.000 Std dev 2.658

Valid cases 727 Missing cases 6

DENIAL (BASELINE)

Valid Cum
Value Label Value Frequency Percent Percent Percent
3.00 20 2.7 2.7 2.7
4.00 43 5.9 5.9 8.7
5.00 87 11.9 12.0 20.6
6.00 134 18.3 18.4 39.0
7.00 148 20.2 20.3 59.3
8.00 116 15.8 15.9 75.3
9.00 91 12.4 12.5 87.8
10.00 55 7.5 7.6 95.3
11.00 26 3.5 3.6 98.9
12.00 7 1.0 1.0 99.9
13.00 1 .1 .1 100.0
. 5 .7 Missing
Total 733 100.0 100.0

Mean 7.125 Median 7.000 Mode 7.000 Std dev 1.955

Valid cases 728 Missing cases 5
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FATALISM ABOUT PREVENTION (BASELINE)

valid Cum
Value Label Value Frequency Percent @ Percent ' Percent
3.00 78 10.6 10.7 10.7
4.00 107 14.6 14.7 25.4
5.00 127 17.3 17.5 42.9
6.00 153 20.9 21.0 64.0
7.00 113 15.4 15.5 79.5
8.00 62 8.5 8.5 88.0
9.00 36 4.9 5.0 93.0
10.00 31 4.2 4.3 97.2
11.00 14 1.9 1.9 99.2
12.00 4 .5 .6 99.7
13.00 1 -1 <1 99.9
14 .00 1 -1 -1 100.0
. 6 .8 Missing
Total 733 100.0 100.0

Mean 6.004 Median 6.000 Mode 6.000 Std dev 2.048

Valid cases 727 Missing cases 6

FATALISM ABOUT CONTROL (BASELINE)

valid Cum
Value Label Value Frequency = Percent Percent Percent
3.00 82 11.2 11.3 11.3
4.00 96 13.1 13.2 24.6
5.00 79 10.8 10.9 35.4
6.00 143 19.5 19.7 55.2
7.00 77 10.5 10.6 65.8
8.00 81 11.1 11.2 77.0
9.00 57 7.8 7.9 84.8
10.00 37 5.0 5.1 89.9 .
11.00 29 4.0 4.0 93.9
12.00 29 4.0 4.0 97.9
13.00 8 1.1 1.1 99.0
14.00 5 .7 .7 99.7
15.00 2 .3 .3 100.0
. 8 1.1 Missing Lo
Total 733 100.0 100.0

Mean 6.654 Median 6.000 Mode 6.000 ‘std dev 2.638

Valid cases 725 Missing cases 8
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ANXIETY (TWELVE-MONTH)

valid cum
Value . Label Value Frequency Percent Percent Percent
3.00 30 4.1 4.1 4.1
4.00 31 4.2 4.3 8.4
5.00 58 7.9 8.0 16.4
6.00 75 10.2 10.3 26.8
7.00 70 9.5 9.7 36.4
8.00 98 13.4 13.5 49,9
9.00 82 11.2 11.3 61.2
10.00 142 19.4 19.6 80.8
11.00 57 7.8 7.9 88.7
12.00 51 7.0 7.0 95.7
13.00 21 2.9 2.9 98.6
14.00 6 .8 .8 99.4
15.00 4 .5 .6 100.0
. 8 1.1 Missing
Total 733 100.0 100.0
Mean 8.334 Median 9.000 Mode 10.000 std dev 2.621
Valid cases 725 Missing cases 8
DENIAL (TWELVE-MONTH)
valid Cum
Value Label Value Frequency Percent Percent Percent
3.00 14 1.9 1.9 1.9
4.00 40 5.5 5.5 7.4
5.00 66 9.0 9.0 16.4
6.00 120 16.4 16.4 32.9
7.00 164 22.4 22.5 55.3
8.00 131 17.9 17.9 73.3
9.00 107 14.6 14.7 87.9
10.00 53 7.2 7.3 . 95.2
11.00 19 2.6 2.6 97.8
12.00 9 1.2 1.2 .99.0
13.00 4 .5 .5 99.6
14.00 2 .3 .3 99.9
15.00 1 -1 -1 100.0
. 3 -4 Missing
Total 733 100.0 100.0

Mean 7.333
VvValid cases

Median 7.000

730

Mode 7.000

Missing cases
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FATALISM ABOUT PREVENTION (TWELVE-MONTH)

valid Cum
Value Label Value Frequency Percent Percent Percent
3.00 72 9.8 9.9 9.9
4.00 124 16.9 17.0 26.9
5.00 127 17.3 17.4 44.3
6.00 164 22.4 22.5 . 66.8. .
7.00 87 11.9 11.9 78.7
8.00 79 10.8 10.8 89.6
9.00 34 4.6 4.7 94.2
10.00 24 3.3 3.3 97.5
11.00 12 1.6 1.6 99.2
12.00 5 -7 .7 99.9
14.00 1 .1 -1 100.0
. 4 .5 Missing
Total 733 100.0 100.0

Mean 5.931 Median 6.000 Mode 6.000 std dev 1.997
valid cases 729 Missing cases 4

FATALISM ABOUT CONTROL (TWELVE-MONTH)

valid ‘Cum

Value Label Value Frequency Percent Percent - Percent
3.00 86 11.7 11.9 . 11.9
4.00 74 10.1 10.2 22.1-
5.00 89 12.1 12.3 34.3
6.00 179 24.4 24.7 59.0
7.00 61 8.3 8.4 67.4°
8.00 , 69 9.4 9.5 77.0°

. 9.00 51 7.0 7.0 84.0
10.00 52 7.1 7.2 91.2 .
11.900 23 3.1 3.2 94.3
12.00 31 4.2 4.3 . 98.6
13.00 4 .5 .6 99.2
14.00 2 .3 .3 99.4
15.00 4 .5 .6 100.0

. 8 1.1 Missing. T
Total 733 100.0 100.0

Mean 6.615 Median 6.000 Mode 6.000 std dev 2.589”"
Valid cases 725 Missing cases 8 . R
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APPENDIX D

TABLES 6A TO 9D ONKIEAN SCORE DISTRIBUTION BETWEEN
VARIABLES COFf INFEREST AND DEMOGRAPHICS

Table 6A v
Mean Score of Behaviours by Gender for Baseline and 12-Month

GENDER 1|
Male Female ]
(n=385) (n=348)

Behaviours Mean (S.D) Mean (S.D)

BASELINE |
Sunscreen 2.88 (0.88) 2.55 (0.96)
Hat 2.75 (0.97) 2.55 (0.97)
" Clothing 2.98 (0.80) 2.86 (0.79)
~Avoidance | 3.23 (0.75) 3.10 (0.89)
TWELVE-MONTH | ER

| Sunscreen - 2.73 (0.83) 2.23 (0.95)
Hat - 2.64(0.97) 2.80 (0.93)

" Clothing 273(076) | 2.81(0.77) }l
Avoidance 3.12 (0.77) 2.71 (0.78)
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Table 6B

Mean Score of Behaviours by Age for Baseline and 12-Month

AGE
Behaviours 21-29 30-39 40-49 50-63
(n=120) (n=335) (n=206) (n=72)
Mean (S.D) Mean (S.D) Mean (S5.D) Mean (S.D)
BASELINE g

2.79 (0.88) -

/

Sunscreen 2.83 (0.91) 2.68 (0.93) 2.70 (0.98)
Hat 3.30 (0.80) 2.76 (0.93) 2.68 (0.95) 2.47 (1.18)

| clothing | 3.25 (0.70) 3.07 (0.76) 2.96 (0.82) | 2.79 (0.92)

“— Avoidance 3.07 (0.79) 3.11 (0.83) 3.00 (0.88) 2.87 (0.93)

! TWELVE-MONTH it
Sunscreen | 2.42 (0.91) 2.45 (0.88) 2.52 (0.99) | - 2.71 (0.93)
Hat 3.09 (0.85) 2.71 (0.92) 2.62 (0.95) 2.35 (1.10)
Clothing. 2.93 (0.71) 2.83 (0.75) 2.68 (0.75) 2.49 (0.90)
Avoidance | 2.93 (0.76) 2.89 (0.76) 298 (0.85) | 2.96 (0.90) |
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Table 6C

Mean Score of Behaviours by Education for Baseline and 12-Month

EDUCATION
None Cert/Dipl. > 1 < Deg./U | Deg. & Higher
(n=21) (n=150) Cert/Dipl. (n=377)
Behaviours | Mean (S8.D) Mean (S.D) (n=165) Mean (S.D)
Mean (S.D)
BASELINE
Sunscreen | 2.67 (0.97) | 2.73 (1.00) 2.74 (0.95) 2.73 (0.89)
‘Hat 3.10 (1.00) 2.85 (0.97) 2.80 (1.03) 2.77 (0.93)
Clothing 3.19 (0.75) 3.08 (0.80) 3.07 (0.85) 3.00 (0.76)
3.05 (0.87) 3.00 (0.87) 3.00 (0.86) 3.11 (0.81)
Avoidance :
TWELVE-MONTH
Sunscreen | 248 (0.98) | 2.49 (0.96) 2.40 (0.91) 2.54 (0.89)
Hat 3.05 (0.87) 2.83 (0.95) 2.73 (0.98) 2.65 (0.94)
Clothing 2.71 (0.78) 2.74 (0.78) 2.79 (0.77) 2.78 (0.77)
2.86 (0.79) | 2.77 (0.77) 2.87 (0.79) 3.02 (0.81)
Avoidance S
Note: 1) None = No formal education; Cert/Dipl. = Certificates and/or

Diplomas;

> 1 < Deg./U Cert/Dipl. =

More than 1 year of university but do

not have a university degree and/or university certificate or diploma;
Deg. & Higher = University degree and higher qualifications
2) The total number of subjects do not sum up to (n=733) due to missing
observations from statistical analyses.
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Table 6D :
Mean Score of Behaviours by Marital Status for Baseline and 12-Month

MARITAL STATUS : l
Not Married Married/C.L. Sep/Div/Wid.
(n=135) (n=525) (n=51) :
Behaviours Mean (S.D) Mean (S.D) Mean (S.D)

1 BASELINE ]

Sunscreen 2.86 (0.91) 2.70 (0.94) 2.65 (0.87)
Hat 3.16 (0.89) 271 (0.97) 2.84 (0.95)
Clothing 3.18 (0.80) 3.00 (0.79) 3.06 (0.79)
Avoidance 3.08 (0.81) 3.07 (0.83) 2.88 (0.97)

TWELVE-MONTH ' I

Sunscreen 2.53 (0.95) 2.49 (0.91) 2.41 (0.90) ‘
Hat 3.01 (0.86) 2.64 (0.96) 2.76 (0.94)

Clothing 2.84 (0.81) 2.75 (0.77) 2.84 (0.71)

Avoidance 2.95 (0.79) 2.93 (0.82) 2.80 072) |

Note: 1) Married/C.L.
Divorced or Widowed

= Married or Common Law; Sep/Div/Wid = Separated,

2) The total number of subjects do not sum up to (n=733) due to missing
observations from statistical analyses.
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Table 7A
Mean Score of Knowledge by Gender for Baseline and 12-Month

GENDER
Male (n=385) Female (n=348)
Mean (S.D) Mean (S.D)
Knowledge (Baseline) 5.11 (1.10) 4.80 (0.92)
Knowledge (Fwelve-Month) 5.20 (1.09) 4.86 (0.97)
Table 7B

Mean Score of Knowledge by Age for Baseline and 12-Month

AGE

2129 30-39 40-49 50-63
(n=120) (n=335) (n=206) (n=72)
Mean (S.D) | Mean (S.D)| Mean (S.D) | Mean (S5.D)

Knowledge 497 (1.09) | 4.95(0.98) | 4.88 (1.00) | 5.25 (1.14)
(Baseline) ‘

Knowledge 4.96 (0.99) | 5.04 (1.050 | 5.01 (.07) | 5.28 (1.09)
(12-Month) :
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Table 7C
Mean Score of Knowledge by Education for Baseline and 12-Month

EDUCATION 1
None Cert/Dipl. >1< Deg. & Higher
(n=21) (n=150) Deg./U (n=377)
Mean (S.D) | Mean (S.D) Cert/Dipl. Mean (S.D)
(n=165)
Mean (S.D)

Knowledge 4.68 (0.86) 4.93 (1.03) 4.98 (1.09) 4.94 (1.00)
(Baseline)

Knowledge 5.05 (1.16) 4.97 (1.05) 4.98 (1.09) 5.10 (1.02)
(12-Month) :

Note: 1) None = No formal education; Cert/Dipl. = Certificates and/or
Diplomas; > 1 < Deg./U Cert/Dipl. = More than 1 year of university but do
not have a university degree and/or university certificate or diploma;

Deg. & Higher = University degree and higher qualifications

2) The total number of subjects do not sum up to (n=733) due to mlssmg
observations froxil statistical analyses.

Table 7D
Mean Scores of Kmowledge by Marital Status for Baseline and 12-Month .

| MARITAL STATUS

Sep/Div/Wid.

Not Married Married/C.L i
(n=135) (n=525) (n=51) -
~Mean (S.D) Mean (S.D)

Mean (SD) |

Knowledge 4.99 (1.11) 494 (1.01) .96) i
(Baseline) . :
Knowledge 4.96 (1.06) 5.07 (1.05) 5.08 (0.99)
(12-Month)

Note 1) Marrled/ C.L. = Married or Common Law; Sep/Div/Wid
Divorced or Widowed
2) The tcotal number of subjects do not sum up to (n=733) due to mlssmg

observations from statistical analyses.

= Sepaifated,
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Table 8A

Mean Score of Attitudes by Gender for Baseline and 12-Month

GENDER -

Attitudes

Male (n=385)
Mean (S.D)

Female (n=348)
Mean (S.D)

f

‘BASELINE

Anxiety 7.84 (2.55) 8.63 (2.72)
Denial 7.05 (1.91) 7.20 (2.01)
Fatalism About Prevention 6.03 (2.02) 5.97 (2.07) “
' Fatalism About Control 6.67 (2.69) 6.63 (2.59)

} [ TWELVE-MONTH |

| Lﬁ:nmety 7.96 (2.58) 875 (2.61)
I - Denial 7.31 (1.88) 7.36 (2.02)
Fatalism About Prevention 5.83 (1.95) 6.05 (2.04)
Fatalism About Control 6.53 (2.61) 6.72 (2.57)
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Table 8B

Mean Score of Attitudes by Age for Baseline and 12-Month

AGE

21-29 30-39 40-49 50-63
(n=120) (n=335) (n=206) - (n=72)
Attitudes Mean (S.D) | Mean (S.D) | Mean (§.D) | Mean (S.D)
BASELINE FE

Anxiety

8.11 (2.91)

8.48 (2.61)

8.09 (2.52)

7.47 (2i67)

Denial

6.93 (1.88)

7.18 (1.95)

7.20 (2.01)

- 6.97 (2.00)

Fatprev

6.06 (1.96)

5.87 (1.97)

5.93 (2.05)

Fatcont

6.97 (2.48)

6.50 (2.66)

6.78 (2.70)

6.77 (242)
6.47 (2.63) |

TWELVE-MONTH

Anxiety 830 (2.66) | 8.51(266) | 827255 | 775 (252)

Denial 728 (201) | 745 (1.88) | 7.27 (1.98) | 707 2.03)

Fatprev 6.19 (193) | 5.75(1.95) | 6.02(2.08) | 6.10 (2.06) ‘
ll Fatcont 6.66 (250) | 657 (2.56) | 6.73 (271) | 645 (254)
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Table 8C

Mean Score of Attitudes by Education for Baseline and 12-Month

" EDUCATION
None Cert/Dipl. >1< Deg. & Higher
(n=21) (n=150) Deg./U (n=377)
Attitudes Mean (§.D) | Mean (S5.D) Cert/Dipl. Mean (S.D)
(n=165)
I Mean (S.D)

| BASELINE Il

Anxiety 9.14 (3.09) | 8.68 (244) | 8.26 (2.72) 7.97 (2.67) .

“ Denial 7.38 (1.86) | 7.28(202) | 7.39 (2.03) 6.94 (1.91)
Fatprev 6.14 (2.63) | 6.20 (2.26) 6.09 (2.04) 5.88 (1.93)

| Fatcont 6.60 (2.48) | 6.96 (266) | 6.91 (2.73) 641 (2.56) ||

8.91 (2.59)

lTWELVE—MONTH S l

Anxiety 875 (257) | 8.48 (2.58) 8.06 (2.63)
" Denial 7.00 (134) | 7.38 (1.79) | 749 (197) | 727 (2.03)
Fatprev 6.62 (222) | 622(212) | 5.90 (1.94) 579 (192) |
Fatcont 729 (2.92) | 7.10 (263) | 6.72 (2.62) 636 231) |

Note: 1) None = No formal education; Cert/Dipl. = Certificates and/df ’

Diplomas;

> 1 < Deg./U Cert/Dipl. = More than 1 year of university but do

~ not have a university degree and/or university certificate or diploma;

Deg. & Higher = University degree and higher qualifications

2) The total number of subjects do not sum up to (n=733) due to missing
observations from statistical analyses.
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Table 8D
Mean Score of Attitudes by Marital Status for Baseline and 12-Month

MARITAL STATUS

Sep/Div/Wid. |

Not Married Married/C.L
(n=135) - (n=525) (n=51)
Attitudes Mean (S.D) Mean (S.D) Mean (S.D)
l BASELINE v
Anxiety 8.09 (2.84) 8.28 (2.63) 7.94 (2.63)
Denial 7.09 (2.07) 7.16 (1.93) 6.82 (2.11)
Fatprev 6.24 (1.98) 5.94 (2.03) 6.02 (2.28)
Fatcont 6.93 (2.69) 6.65 (2.58) 6.28 (3.05)

| TWELVE-MONTH

Anxiety 8.42 (2.50) 8.33 (2.66) 8.37 (2.50)
Denial 7.50 (2.05) 7.3¢ (1.92) 7.24 (2.01)
Fatprev 6.19 (2.02) 5.89 (1.97) 5.78 (1.92)
Fatcont 6.64 (2.50) 6.62 (2.60) 7.02 (2.83)

Note: 1) Married/C.L. = Married or Common Law; Sep/Div/Wid = Sepatated,

Divorced or Widowed

2) The total number of subjects do not sum up to (n=733) due to missing
observations from statistical analyses.
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Table 9A

Mean Score of Beliefs by Gender for Baseciine anmd 12-Month

N  GENDER |
Male (n=385) Female (n=348)
, Mean (S8.D) Mean (S.D)
Beliefs (Baseline) 2.69 (0.67) 2.84 (0.73) |
l Beliefs (Twelve-Month) 275 (0.75) 290 (0.76) |

Table 98B

Mean Score of Beliefs by Age for Baseline and 12-Month

AGE
21-29 30-39 40-49 5063
(n=120) (n=335) (n=206) (n=72) ‘
Mean (S.D) | Mean (S.D) Mean (S.D) Mean (S.D) |

Beliefs 2.69 (0.73) 2.75 (0.70) 2.80 (0.68) 2.83 (0.73)
(Baseline) ' ' . B
Beliefs 2.77 (0.90) | 2.80 (0.68) 2.87 (0.69) 2.88 (1.03) |
(12-Month) -
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Table 9C ‘
Mean Score of Beliefs hy Education for Baseline and 12-Month

L

EDUCATION .
None Cert/Dipl. >1< Deg. & Higher
(n=21) (n=150) Deg./U (n=377)
Mean (S.D) | Mean (S.D) Cert/Dipl. Mean (S.D) -
(n=165)
Mean (S.D) SHNE
Beliefs 2.80 (0.70) 2.85 (0.77) 2.83 (0.69) 2.70 (0.67)
(Baseline) .
Beliefs 2.86 (0.85) 2.91 (0.70) 2.89 (0.72) 275 (0.79) |
(12-Month) e

Note: 1) None = No formal education; Cert/Dipl. = Certificates and/or
Diplomas; > 1 < Deg./U Cert/Dipl. = More than 1 year of university but do
not have a university degree and/or university certificate or diploma;
Deg. & Higher = University degree and higher qualifications

2) The total number of subjects do not sum up to (n=733) due to mlssmg
observations from statistical analyses.

Table 9D o
Mean Response of Beliefs by Marital Status for Baseline and 12-Month

MARITAL STATUS :
Not Married Married/C.L Sep/Div/Wid.

(n=135) (n=525) (n=51) y
Mean (S.D) - Mean (S.D) | Mean(S.D)
Beliefs 2.74 (0.75) 2.77 (0.67) . 275(0.82)
(Baseline) I Ee
Beliefs 2.78 (0.90) 2.82 (0.72) 2.92 (0.77)
(12-Month) o

Note: 1) Marrxed/CL = Married or Common Law; Sep/Div/Wid = Scparated, :
Divorced or Widowed RRE

2) The total number of subjects do not sum up to (n=733) due to mlssmg
observations from statistical analyses.
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