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Skin cancer awareness in the Northern Rivers: the gender divide

Background: Australia has the highest incidence of skin cancer in the 
world. Despite decades of public health campaigns, these figures 
are rising, particularly within the male population. Aim: This study 
aimed to establish whether a gender divide exists in relation to skin 
cancer awareness, prevention and early detection in a rural area of 
Australia where skin cancer rates are high. Methods: Participants 
were recruited from two medical practices in the Northern Rivers 
region. Skin cancer awareness, knowledge and prevention were 
assessed through a qualitative questionnaire, with some questions 
having responses that used a modified Likert scale. Participant 
responses were scored for correctness and unpaired t-tests were 
used to compare scores between the genders. Results: Females 
scored higher than males in all three domains assessed, including 
awareness, knowledge and prevention. Knowledge surrounding 
skin cancer awareness was significantly higher (p=0.03) in females 
compared to males. Similarly, the frequency at which females 
performed skin self-examinations was significantly higher (p= 
0.04) than their male counterparts. Males were less likely than 
females to participate in a range of sun-protective behaviours, 
however, similar rates of sunscreen use were observed in both 
genders. Conclusions: Overall, our study demonstrated that 
females from the Northern Rivers, NSW were more knowledgeable 
about skin cancer than their male counterparts and are more 
likely to participate in sun protective behaviours and secondary 
prevention strategies, including skin self-examinations and clinical 
skin examinations by a medical practitioner. These findings of a 
gender divide are supported by several international studies and 
can perhaps provide an explanation as to why a discrepancy exists 
between Australian males and females with regard to the increased 
incidence of skin cancer. 
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Introduction 
Australia has the highest incidence of skin cancer in the world, with 
two out of three Australians being diagnosed before the age of 70. 
[1] There are three types of skin cancer related to sun exposure: 
malignant melanoma (MM), basal cell carcinoma (BCC) and squamous 
cell carcinoma (SCC). Malignant melanoma is the least common but 
the most serious, accounting for 75% of skin cancer related deaths. 
[2] Early melanomas are usually highly visible and previous studies 
have shown that early detection of thin lesions is associated with a 
high five-year survival rate. [3, 4] BCC is the most common skin cancer 
in Australia, followed by SCC. [5] Although the non-melanoma skin 
cancers rarely result in mortality, they are very common and have 
the potential to recur, disfigure and metastasise if not identified and 
treated in a timely manner. [6, 7] 

The epidemiological literature concerned with predisposing factors for 
skin cancer emphasises the considerable influence of ultraviolet (UV) 
radiation on the incidence of skin cancer. [8, 9] Primary prevention 
efforts are aimed at reducing the risk factors for skin cancer, most 
notably sun exposure and sunburn, through environmental changes, 
social changes and behavioural modification. [5] This includes diverse 
activities to minimise exposure to the sun, such as adopting sun 
protection strategies such as using sunscreen, wearing protective 
clothing and avoiding midday sun. [10 11]  

Secondary prevention efforts to reduce skin cancer, including the early 
detection through systematic skin cancer screening and excision of 
early precancerous or cancerous lesions, have an important impact 
on the morbidity and mortality associated with skin cancer. [12] The 

2003 SCREEN project (Skin Cancer Research to Provide Evidence for 
the Effectiveness of Screening) in Northern Germany demonstrates the 
feasibility and effectiveness of systematic skin cancer screening. Over 
a twelve-month period, physicians carried out 360,288 skin checks and 
consequently identified 3103 melanomas resulting in a 34% increase 
in melanoma incidence for the year of the study.  Five years after 
SCREEN, melanoma mortality was reduced by over 50%. [13] Northern 
Germany has a low skin cancer prevalence compared to Australia, thus 
the anticipated benefits of systematic skin cancer screening are likely 
to be even greater in Australia. 

Current Australian clinical guidelines do not recommend systematic skin 
cancer screening, however, the Australasian College of Dermatologists 
recommends annual skin checks by a physician in individuals who are 
at an increased risk of developing skin cancer. [14] Risk factors for 
skin cancer include host factors such as Fitzpatrick skin types I and 
II, multiple melanocytic naevi or dysplastic naevi and melanoma in a 
first degree relative. [15] Environmental risk factors include excessive 
UV exposure and frequent sunburns, particularly from a young age. In 
addition to annual screening of high-risk groups, it is recommended 
that the general population perform whole body skin self-examinations 
(SSE) at least four times a year. [14] Previous surveys on the practice 
of SSE in Australia have indicated varying results, ranging from 6-60% 
of the population practising some kind of SSE depending on the 
population studied. [16] A survey of Queensland residents found that 
the rates of SSE were higher among females compared to males and 
there was an increased likelihood of SSE in individuals with a higher 
level of education. [17]  

It has long been known that UV radiation is a significant factor in the 
development of skin cancer. As a result of this well documented link, 
the Australian government has launched numerous public health 
campaigns since the 1980’s. [18] These sun safe media campaigns, 
including the well-known ‘slip, slop, slap’ campaign, aimed to increase 
community awareness. Despite these campaigns, the incidence of skin 
cancer in Australia has risen steadily over the past two decades. This 
rise can be partly explained by the increased diagnosis of small SCC’s 
and BCC’s that have previously remained untreated, however, it cannot 
solely be responsible for the increase in incidence.  

A study by Staples et al. (2006), found that rates of BCC and SCC 
increased from 1985 to 2006, with 70% of men and 58% of women 
aged over 70 years having at least one skin cancer at the later time 
point. [19]  Further, research into the cause of this increase identified 
that the rates of skin cancer in males may be the primary contributor 
to the rise. [19, 20] Skin Cancer Australia found that the incidence of 
melanoma in males has risen by 100% over the last 20 years. [20] The 
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exact cause of this increase in Australia is unclear. 

It has traditionally been assumed that men have higher rates of skin 
cancer primarily because they are more likely than women to have 
outdoor jobs, which involve extensive sun exposure. This may be only 
one of the factors contributing to their higher risk. A recent American 
skin cancer foundation survey revealed that men are less likely than 
women to make an effort to protect themselves from the sun and 
are less knowledgeable when it comes to skin cancer prevention, 
awareness and early detection. [20] Furthermore, a qualitative study, 
which assessed skin cancer awareness, attitudes and sun protection 
behaviour among medical students at the University of Miami, Florida, 
found significant gender differences in sun protection and skin cancer 
knowledge. More women than men valued the importance of sun 
protection and acknowledged that sun exposure is the most important 
risk factor for skin cancer. [21]

A gap exists in the literature as to whether a similar gender divide is 
present in Australia, which could possibly explain the increased rates 
of skin cancers seen in the male population. Through the use of a 
qualitative questionnaire, this study aimed to:

1. Establish whether a gender divide in relation to skin cancer 
knowledge and prevention exists in the Northern Rivers region of 
NSW, an area close to the Queensland border, where the highest 
rates of skin cancer in Australia have been reported. [22] 

2. Use these results as the basis for further studies that can better 
inform medical practice in relation to skin cancer awareness and 
prevention. 

Methods 
Participants and Study Design
Participants were recruited through information posters placed in 
the waiting rooms of two medical practices in the Northern Rivers 
region: the Goonellebah Medical Centre and the Lennox Head Medical 
Practice. Participation in the project was voluntary and anonymous, 
with participants returning the completed questionnaires to a secured 
box placed in the waiting room.  There were no exclusion criteria other 
than participants needing to be aged 18 years or over.  The study ran 
between December 2012 and February 2013 inclusive. 

All participants completed the qualitative questionnaire, which was 
largely adapted from the Department of Health and Aging - Evaluation 
of National Skin Cancer Awareness Campaign [23] and previous UOW 
research. [24] Questions were constructed in such a way as to assess 
knowledge and attitudes towards skin cancer awareness, prevention 
and early detection. The questionnaire included questions on a 
modified Likert scale which were adapted from a previous study. [24] 
Demographic information including gender, age and level of education 
was also collected. 

Ethics
This study received approval by the Human Research Ethics Committee 
(HREC) of the University of Wollongong, Australia (Ethics number: 
GSM12/055). 

Statistical analysis
Descriptive statistical analyses were performed to establish the 
distribution of participants’ characteristics. Responses either used 
a modified Likert scale or were scored for correctness (Appendix 1).  
Analyses of patients’ sun protection practices, skin cancer awareness, 
skin cancer knowledge, frequency of skin self-examination and skin 
examination with a medical practitioner were completed using 
EXCEL, Microsoft (Redmond, Washington, U.S) software for Windows. 
Recorded information was then further analysed to establish whether 
responses varied between genders. Sample sizes for each analysis 
varied slightly due to incomplete questionnaires. Analysis was 
performed using unpaired t-tests, with the level of significance set at 
p=0.05. 

Results 
Demographics
In total, 91 patients from the two medical practices completed the 
questionnaire. There was an approximate 1.3:1 female to male ratio 
with a high representation of the older 55+ years age group. The age 
distributions of participants are shown in table 1. There is a sizeable 
difference in age distribution between males and females. This is largely 
due to the patient population seen at both medical practices. Level of 
education was relatively evenly distributed with 61% of females having 
tertiary education and 39% having secondary education compared to 
58% and 42% respectively, for males. 

Figure 1. Compares the awareness of skin cancer prevalence in Australia 
between males and females.

Figure 2. Perceptions of types of skin cancers between males and females.

Age Females Percentage Males Percentage

18-20 2 3.8 8 20.5

21-24 5 9.6 2 5.1

25-34 4 7.7 9 23.1

35-44 5 9.6 1 2.6

45-54 13 25.0 4 10.3

55+ 23 44.2 15 38.5

Table 1: Age distribution of participants.

Skin cancer knowledge
Skin cancer knowledge was assessed through three primary domains; 
awareness of prevalence of skin cancer within Australia (Figure 1), 
knowledge surrounding types of skin cancers (Figure 2) and awareness 
of sunburn as a primary contributory factor for the development of 
skin cancer (Figure 3). Females scored significantly higher in relation to 
prevalence of skin cancer, and sunburn risk compared with males (Table 
2). The percentage of females who correctly identified key elements in 
the three domains was higher than males for skin cancer prevalence 
(71% females; 51% males), awareness of skin cancer types - SCC  (71% 
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females; 50% males) and melanoma (77% females; 52% males), as well 
as sunburn as a primary contributing factor (92% females; 76% males).  
The percentage of males and females who correctly identified BCC as a 
type of skin cancer was similar (88% females; 90% males).  

Skin cancer prevention
Reported sun protective behaviours are shown in Figure 4. The most 
sizeable gender differences were that more females reported using 
wide brimmed hats, actively seeking shade and using sunglasses. 
Overall, only a small percentage of participants reported not engaging 
in any form of sun protective behaviour (males 3%, females 2%).   

Skin cancer early detection
The frequencies of skin self-examinations are shown in Figure 5. 
Overall, the frequency at which females perform SSE was significantly 
higher than their male counterparts (p=0.04) when the response 
options were converted to a modified Likert scale of 0 - 3. Among 
females, 42% reported performing SSE frequently compared with 30% 
of males. The percentage of males who never (13%) or rarely (26%) 
performed a SSE was higher than females (8% and 6%, respectively). 

The frequencies of skin examinations performed by a medical 
practitioner are shown in Figure 6. A substantial proportion of the 
male cohort (28%) reported to having never had their skin examined 
by a medical practitioner. This is higher than the corresponding female 
group (8%). Rates of reported examinations on a 6-12 month basis 
were much higher among the female population (38%) compared to 
the male population (18%). When these response options of frequency 
were converted to a modified Likert scale of 0-4, and compared using 
unpaired t-tests, there was no significant difference between males 
and females (p = 0.111).

Discussion 
This population-based survey documents skin cancer knowledge, 
prevention and early detection in a Northern Rivers population 
(Northern NSW, Australia), an area close to the Queensland border, 
where skin cancer rates are high and rising rapidly particularly 
among the male population. The response rate obtained (n=91) was 
a satisfactory representation of gender (57% female, 43% male), 
but slightly weighted towards older age groups (>55 years). The 
predominantly elderly patient population seen at the two medical 
practices can explain this higher proportion of elderly participants. 

In this population, females were significantly more knowledgeable 
than males in the identification of skin cancer prevalence (p=0.03) 
and were more likely to identify types of skin cancers, however, this 
difference was not significant (p=0.21). Despite Australia being a world 
leader in skin cancer incidence, only half (51%) of the male cohort 
compared to 71% of females correctly identified skin cancer incidence 
as being very common, occurring in 2 in 3 Australians. Given the higher 
prevalence of all skin cancer types within the male population, [20] 
this is an important finding as it suggests that perhaps skin cancer 
campaigns are not having as great of an impact on the male population 
in terms of education, and need to be more targeted in their approach.  

A more perturbing finding was that males scored lower than females 
in relation to knowledge of the types of skin cancers that exist. Only 
half of the male cohort correctly identified melanoma (52%) and 

Figure 3. Awareness of sunburn as a key risk factor in the development of skin 
cancer.

Figure 4. Reported sun protective behaviours by males and females. 

Figure 5. The frequency of self-skin examinations between males and females.  

Figure 6. Frequency of skin examination performed by a medical practitioner.  

Knowledge Females score Male score p-value 

Prevalence 1.6 ± 0.5 1.3 ± 0.7* 0.03

Types of skin 
cancer

0.8 ± 0.4 0.7 ± 0.4 0.21

Sunburn 1.8 ± 0.4 1.6 ± 0.7* 0.03

Table 2:  Comparison of skin cancer knowledge between males and females. 
* = Significant males vs. females, p < 0.05, unpaired students t-test

SCC (50%) as skin cancers, compared to 77% and 71% respectively of 
the female cohort. These results are alarming given that melanoma 
is the fourth most common cancer in Australia and its incidence in 
the male population is 2-fold higher than that observed in females. 
[22] Surprisingly, and contrary to the former findings, 90% of male 
participants correctly identified BCC as a type of skin cancer, similar to 
females (88%). The exact cause of the higher identification of BCC as 
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a skin cancer is unknown, but may be attributed to the fact that BCC 
is the most common and prevalent skin cancer in Australia, and thus 
the male population may be more familiar with its presentation. [5]  
Interestingly, moles (37%), age spots (18%), freckles (13%) and acne 
(2%) were identified by a portion of the male population as types of 
skin cancers.  

Despite demonstrating limited knowledge in terms of skin cancer 
incidence and types of skin cancers, the majority of the male cohort 
(76%) correctly identified excessive UV exposure and in particular 
recurrent sunburn as a key causative factor of skin cancer.  This high 
response rate may be a reflection of the decades of public health 
campaigns the Australian public have been exposed to, which highlight 
the well-known link between sun exposure and skin cancer.  Although 
the male score in this area was higher than that seen in the other two 
domains, it was still significantly lower (p=0.033) than that of the female 
cohort and once again demonstrated a gender divide concerning skin 
cancer knowledge. 

Sunscreen was the most commonly used measure of sun protection 
by males with 57% of the male cohort reporting the use of SPF >30 
sunscreen on a regular basis. This trend is in keeping with current 
literature, which reports that sunscreen is the most commonly 
used measure of sun protection in adults. [25] Stanton et al. report 
that females have a greater desire for a tan and have an increased 
perception that a tan is healthy and this translates into them using 
sunscreen at lower rates then the male population. [26] Our results 
demonstrate no such gender difference regarding this behaviour, and 
in fact our study demonstrates that females are more likely than males 
to participate in other sun protective behaviours such as wearing a 
wide brimmed hat, long sleeved shirt, actively seeking shade and 
wearing sunglasses.  Overall, females were found to be more proactive 
when it comes to protecting themselves from the sun, however, on 
a whole, the level of sun protective behaviours in both cohorts were 
relatively low with just over half of the female population participating 
in some kind of sun protective behavior on a regular basis with lower 
rates seen in the male population. This finding is particularly relevant, 
as even though the majority of these participants were in their mid 
to late teens when the well known ‘slip, slop, slap’ campaign was 
launched, a large proportion of them are not necessarily adopting sun 
protective behaviours.  

Secondary prevention strategies include clinical systematic skin 
examinations by a doctor and skin self-examinations. The current 
Australian clinical guidelines do not recommend clinical systematic skin 
examinations, however, due to the high incidence of skin cancer seen 
in Australia, the Australasian College of Dermatologists recommends 
annual skin checks by a physician in individuals who are at increased risk 
of skin cancer. [14]  The College also recommended that all individuals 
perform SSE at least four times a year. Overall, females were more 
likely than their male counterparts to have their skin examined by a 
physician on an annual basis, however this difference was statistically 
insignificant (p=0.11).  In addition, 28% of males reported to never 
having had their skin checked by a physician compared to only 8% of 
females. A similar trend was observed in the frequency of SSE. The 
reported frequency of SSE was significantly higher in females than 
males (p=0.040). Furthermore, the percentage of the male cohort 
that never (13%) or rarely (26%) performed SSE was much higher then 
the female cohort. The reasons behind this difference are not fully 
understood and are thought to be multifactorial, with some studies 
suggesting that men are less likely to get their skin examined by a doctor 
as they are less likely to identify themselves as at risk of skin cancer 

and are less likely to recognise suspicious lesions which require further 
investigation. [27] As nearly one third of men had never had their skin 
examined by a doctor or rarely perform SSE, they are at increased risk 
of premalignant or malignant lesions going unnoticed and progressing 
to aggressive cancer. It is therefore important that treating physicians 
recognise that males are less likely to get routine skin checks and that 
they need to be opportunistic during a consultation and educate the 
patient regarding skin cancer awareness and prevention. 

Strengths and Limitations 
A key strength of this qualitative study is that it addresses an important 
clinical area where the evidence base is weak. Although the study 
included 91 participants, we acknowledge the limitation of recruiting 
from only two medical practices in the Northern Rivers region. 
Furthermore, the difference in the age distribution between males and 
females may have influenced results. There is a high representation of 
the 55+ age group and males in the 18-20 ‘risk taking’ age group. This is 
representative of the patient population seen at the two practices but 
may not necessarily be a true representation of the patient population 
of the Northern Rivers Region. Future studies with a multivariate 
design to extract cofounding factors of sun protective behavior and 
interactions between attitudes and knowledge should extend these 
findings to larger, more diverse samples.  

Clinical implications 
This study has implications for both primary care physicians and 
public health campaigns such as the National Skin Cancer Awareness 
Campaign. Many of the male participants were unaware or had limited 
knowledge around types of skin cancers, adopting sun protective 
behaviours and secondary prevention strategies. Our data suggests 
several key areas of skin cancer awareness that can be targeted in 
future research and health promotion on both a local and national 
level. 

Conclusion 
Overall, our study demonstrates that females from the Northern 
Rivers, NSW are more knowledgeable about skin cancer than their 
male counterparts and are more likely to participate in sun protective 
behaviours and secondary prevention strategies, including skin self-
examinations and clinical skin examinations by a medical practitioner. 
These findings of a gender divide are supported by several other 
international studies and can perhaps provide an explanation as to why 
a discrepancy exists in Australia with regard to the increased incidence 
of skin cancer observed within the male population. Increasing 
awareness of skin cancer within the male population, encouraging 
them to readily adopt sun protective behaviors and encouraging them 
to take notice of any changing or newly appearing skin lesions with 
regular review and follow up by a physician, has the potential to reduce 
skin cancer morbidity and mortality in Australia. 
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Responses Score

How common is skin cancer in Australia?

Unsure 0

Uncommon (1 in 100) 0

Common (1 in 50) 1

Very common (2 in 3) 2

Does getting sunburnt increase your risk of skin cancer?

Unsure 0

No 0

Minimally 1

Yes with each burn  2

Which of the following are types of skin cancers?

Acne 0

BCC 1

Melanoma 1

Moles 0

Age spots 0

SCC 1

Freckles 0

Unsure 0

How often do you get your skin checked by a doctor?

Never 0

Less than every 2 years 1

Every 1-2 years 2

Every 6-12 months 3

More often than every 6 months 4

How often do you perform a self-skin examination?

Never 0

Rarely 1

Occasionally 2

Frequently 3

Appendix 1. Scoring for correctness of the modified Likert-type scale.
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