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Executive Summary  

 New Zealand has the 2nd highest melanoma incidence rate (ASR 38.8 per 

100,000 in 2005) worldwide.  

 The total rate of melanoma has been increasing over the past decade. 

 Skin screening is one way of achieving early diagnosis of melanoma, and 

although there is no substantial evidence of its effectiveness, it is being 

conducted in some populations opportunistically.  

 This project was undertaken to describe the prevalence of, and factors 

associated with, opportunistic screening for melanoma in primary care in New 

Zealand. 

 Participants were randomly selected from the general electoral rolls and were 

aged between 40 and 74 years old. 

 The samples were weighted towards Maori and male participants. 

 Three skin examination outcome variables (all complete skin examinations, 

complete skin examinations in primary care, and screening skin examinations 

in primary care) covering 2 different time periods (in 2008 or in the 5 years 

prior to 2008, i.e. 2003-2007) were collected. 

 The consent rate was 79% in non-Maori and 75% in Maori. 

 22% of participants had a skin examination in 2008 and about a third of these 

(7%) were screening skin examinations in primary care. 

 Non-Maori and older people had a higher prevalence of skin examinations. 

 In multivariate analysis of all skin examinations in 2008, ethnicity was only of 

borderline significance after adjustment for hair colour and other factors.  

 Natural hair colour as a teen was the most important phenotypic predictor of 

having a skin examination in 2008 and in the previous 5 years. 

 After other factors were adjusted for, ethnicity was not a significant 

determinant of having a screening skin examination in the previous 5 years.  
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 Participants with a university qualification were almost 2.5 times more likely to 

have had a screening skin examination in the previous 5 years than those with 

no post-school qualification
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Introduction 

1 New Zealand has the second highest melanoma incidence rate (ASR 38.8 per 100,000 

in 2005)1  worldwide and, in spite of about 20 years of melanoma prevention 

campaigns, the total rate (and the rate of thick melanoma) has been increasing over the 

past decade. 2 Sun protection and early diagnosis campaigns were predicted to reduce 

the incidence of thick melanoma, so the increase in thick melanomas has been 

unexpected. 

2 In 2005 there were 2017 new diagnoses of, and 269 deaths from, melanoma. Of these 

new melanomas, 178 were nodular (NM) and 362 were thicker than 2mm. Melanoma 

causes a disproportionate burden in young people: in 2005 it was the most common 

cancer diagnosis in people aged 15-24 years, over a quarter of melanomas (n= 531) 

were diagnosed in people aged less than 50 years old, and a third of melanoma deaths 

(n=89) were in people aged under 60 years. However, as male melanoma incidence 

rates increase almost exponentially with age, men aged 60 years and over still have the 

highest age-specific rates. Furthermore, the rates of thick melanoma are increasing 

faster in people aged over 60 years than in younger people.3 In 2002, 2,354 person-

years of life were lost (PYLL) for men and 1,573 PYLL for women.4 Thus, melanoma is 

a major financial burden on society. 

3 Breslow thickness is the major predictor of prognosis in localised melanoma: in 

contrast to thin melanomas, thick melanomas have a poor prognosis.5 Little 

improvement has been made in the treatment of thick melanoma, and melanoma’s 

detection at an early stage while still thin, remains the best way to improve survival. 

6This early diagnosis in particular, in addition to reducing excessive sun exposure, 

would have the greatest impact on the incidence of, and mortality from, melanoma.7  

4 It was estimated that in 1991-1992, between 78-89% of New Zealanders had visited 

their general practitioner at least once in a 12-month period.8 Many general 

practitioners consider health promotion and disease prevention to be an integral part 

of primary care, so these visits provide physicians with several opportunities for cancer 

risk reduction and detection through screening and education. However, belief that 

disease prevention is an important part of the practitioner’s role does not necessarily 

mean that they engage in such behaviours.9 There are concerns about how well general 

practitioners use these opportunities for cancer prevention or follow guidelines for 

screening and early detection. 
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5 Skin screening is one way of achieving early diagnosis, and although there is no 

substantial  evidence of its effectiveness, it is  being conducted in some populations. 10  

This project was undertaken to describe the prevalence of, and factors associated with, 

opportunistic screening for melanoma in New Zealand. 

Definitions 
6 Melanoma Screening – an examination of the skin of asymptomatic people in order to 

classify them as likely or unlikely to have melanoma. 

7 Opportunistic melanoma screening – performing a screening skin examination 

outside an organised screening programme. 

Methods 

8 Participants were randomly selected from the general electoral rolls and were aged 

between 40 and 74 years old. The samples were weighted towards Maori and male 

participants. Maori were selected on the basis of a positive Maori ancestry listed on the 

general electoral rolls.  

9 Questionnaires were mailed to participants, and if no reply was received they were 

contacted by telephone. Trained interviewers conducted all telephone interviews using 

the standard questionnaire. 

10 As the risk of developing melanoma and the types of melanoma occurring differ by 

ethnic group, the 26 people with sole Asian or Pacific ethnicity were excluded from the 

main analysis. 

11 Educational attainment was categorised by highest qualification gained. Main 

occupations before retirement were recorded. Socioeconomic status was categorised 

from a high of 1 to a low of 6 according to occupation using the New Zealand 

Socioeconomic Index of Occupational Status.11 As DHB areas were too small for useful 

statistical analysis, Transitional Health Authority (THA) areas (Northern THA: 

Auckland and Northland; Midland THA: Waikato, Bay of Plenty, Lakes, Tairawhiti, 

and Taranaki; Central THA: Hawkes Bay, Manawatu, Wanganui, Wairarapa, 

Wellington, Porirua, Kapiti, Nelson, Marlborough, and Chatham Islands; Southern 

THA: all South Island except Nelson and Marlborough) were used instead. The THAs 

were assigned from domicile codes on the electoral rolls. 
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12 Participants were asked about the natural colour of their hair as a teenager, their 

natural eye colour and the colour of their skin in the middle of winter. From these 

three variables an overall phenotype was derived and then categorised into tertiles. 

Skin reaction to sunlight and tanning response were self-assessments of skin behaviour 

with no sunblock after 1 hour of sun exposure at the beginning of summer. 

13 Three skin examination outcome variables covering two different time periods (in 

2008 or in the 5 years prior to 2008 i.e. 2003-2007) were collected. First, a complete 

skin examination included a total body or almost complete skin examination 

(excluding genitalia and head) from a general practitioner, nurse, workplace doctor or 

nurse, dermatologist or other specialist, mobile clinic, or MoleMap and similar clinics. 

Second, a complete skin examination in primary care excluded skin examinations 

performed by dermatologists and specialists, or their nurses, but included all others. 

Third, a screening skin examination in primary care only included skin examinations 

that were part of a general or annual check-up, a workplace skin or general check-up, a 

request for an examination by the patient although they had not seen anything 

unusual, a request for a skin examination by a doctor although he or she had not 

apparently seen anything unusual, or a skin check following a previous skin cancer 

diagnosis. All follow-up skin checks soon after a diagnosis of melanoma or other skin 

cancer (such as to check a skin graft site), or because of a rash or other skin disease, or 

skin checks for the examination of a suspicious or unusual lesion were excluded from 

this outcome variable. 

Statistical Analysis 
14 All statistical tests were done using Stata 10.12  All ‘don’t know’ responses and missing 

values were excluded from analyses unless otherwise stated.  Crude, and age- and sex-

adjusted proportions were calculated using 5-year or 10-year age groups and the WHO 

standard population aged 40-74 years. Comparison of crude proportions within groups 

of categorical variables was carried out using Pearson's χ2 test. The 95% confidence 

intervals for adjusted proportions were calculated. A binomial linear regression model 

was fitted to examine univariate and multivariate associations of factors with skin 

examination outcome variables. This model generated risk ratios that were 

interpretable as relative risks. Tests for trend in adjusted relative risks were done 

across ordered categories for categorical variables. A two-sided α of 0.05 was used for 

all statistical tests. No adjustment was made to confidence intervals or p-values for 

multiple hypothesis tests. 



Prevalence of Opportunistic Melanoma Screening in New Zealand: A Report for the National Screening Advisory 
Committee, Ministry of HealthResults and Discussion 

9 
 

 

Results and Discussion  

15 From those participants found to be eligible (i.e. not dead or living overseas and who 

speak English), 803 replies were received: 236 from Maori, 541 from non-Maori and 

26 from sole Asian or Pacific peoples. The interview rate for non-Maori was 67% and 

for Maori was 49%. Of those whom we could locate, the consent rate was 79% in non-

Maori and 75% in Maori.  

16 The following results are for Maori and non-Maori ethnicities, a total of 777 

participants.  

Sample description 
17 Table 1 shows the crude distribution of demographic and personal characteristics for 

Maori and non-Maori ethnic groups. The factors listed allow some examination of the 

representativeness of the samples, are risk factors for melanoma, or are considered 

likely, from previous work, to be associated with the skin examination outcome 

variables.  

18 Maori participants were significantly more likely to have: fewer university 

qualifications; lower socioeconomic status; darker phenotype; no skin cancer history; 

no history of sunburns with blisters; and no previous diagnosis of melanoma. It is well-

known that melanoma is less common in darker skinned races13 and this includes 

Maori in New Zealand: only 9 (4%) Maori reported a history of skin cancer and 3 (1%) 

reported a previous melanoma, whereas 63 (12%) non-Maori had a previous skin 

cancer and 29 (5%) reported a history of melanoma. 

19 The sample was not weighted to obtain an even geographical distribution so the 

majority of Maori participants lived in the Northern or Midland Transitional Health 

Authority regions.  

Skin examinations by ethnicity, age, sex and region 
20 The prevalence of skin examination variables by ethnicity, sex, and age is shown in 

Table 2.  

21 Twenty-two percent of the 777 participants (n=171) had a skin examination in 2008 

and of these, about a third (7%) had a screening skin examination in primary care. The 

majority of skin examinations in primary care in 2008 were not screening skin 

examinations. In the previous 5 years, about half the skin examinations performed in 
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primary care were screening examinations. In contrast, in US national health surveys, 

about 60% of respondents said their skin examination was for routine screening. 14 

22 Non-Maori were significantly more likely than Maori to have had any complete skin 

examination in 2008, 25% and 16%, respectively. However, for any skin examination 

or screening skin examination in primary care in 2008, there was no significant 

difference between ethnic groups. In the previous 5 years, non-Maori were significantly 

more likely than Maori to have had a complete skin examination, or a complete skin 

examination in primary care, but 8% of both Maori and non-Maori participants had a 

screening skin examination in primary care in the previous 5 years. In Australia men 

and women attended skin screening in essentially equal numbers,15 whereas in the 

current study, although men and women were equally as likely to have a complete skin 

examination, men tended to have more screening skin examinations in primary care. 

The risk of melanoma increases with age:16 participants aged 60 years and over had a 

higher prevalence of skin examinations in primary care compared to younger people. 

23 Skin examinations in Maori in 2008 were infrequently performed in the Southern 

Region (10%) and most often performed in the Central Region (23%; Table 3). No 

Maori reported a screening skin examination in primary care in the Southern Region in 

2008 and only 1 person in the region reported such an examination in the previous 5 

years.  

24 The Northern Region had the highest proportion of non-Maori participants who had 

had a skin examination in both time periods (Table 4). In non-Maori, over a third of 

participants in the Northern THA had a skin examination in 2008 and 25% had a skin 

examination in primary care, but only 17% in the Southern THA had a skin 

examination and only 10% were in primary care, both statistically significant 

differences among regions. Although the distribution of phenotype and skin reaction to 

sun was similar for all THAs, as was a history of sunburn with blisters and sunbed use 

(data not shown), non-Maori in the Southern Region were significantly less likely to 

have a skin examination, for screening or otherwise.  

Age- and sex- adjusted prevalence of skin examinations 
25 The age- and sex-adjusted prevalence of various skin examinations stratified by ethnic 

group is shown in Table 5. Adjustment for age and sex made little difference to the 

crude point estimates shown in Table 2. Maori participants had fewer skin 

examinations of all types than non-Maori, but only the difference in skin examinations 

in the previous five years was statistically significant. Twenty-four percent of non-

Maori reported a complete skin examination in 2008 and 30% had one in the previous 
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5 years, whereas 18% of Maori had a skin examination in 2008 and 13% had such an 

examination in the previous 5 years.  

Univariate and multivariate regression analyses 
26 Table 6 shows the relative risk for having a complete skin examination in 2008 or a 

screening examination in primary care in the previous 5 years, for various univariate 

factors. Sex made no difference to the chance of having either type of skin examination 

whereas people aged 60-69 years were most likely to have a skin examination. Maori 

were significantly less likely to have a skin examination in 2008 (a 35% lower chance 

compared to non-Maori) but there was no difference in the prevalence of screening 

examinations in primary care. Participants living in the Southern THA were much less 

likely to have a skin examination of any sort. Furthermore, there was a significant and 

decreasing chance of having a skin examination from the Northern to the Southern 

THA, concomitant with a decreasing trend in ambient UV exposure and increasing 

latitude. Having a university qualification increased the chance of having a screening 

skin examination in the previous 5 years by almost 2.5 times and people with lower 

socioeconomic status were significantly less likely than those of higher status to have 

such an examination. People with red, blond or white hair; green, blue or grey eyes; 

fair overall phenotype; who usually or always used sunblock; had a history of skin 

cancer; or perceived themselves to be at higher risk of skin cancer, were more likely to 

have a skin examination in 2008 whereas only hair colour was significantly associated 

with having a screening skin examination in the previous 5 years. There was also a 

significant and increasing trend in the chance of having a skin examination with a 

decrease in the melanin content of hair (i.e. going from black to red/blond hair). A 

positive family history of melanoma increased the chance of a skin examination in 

2008 by 44% but this increase was of borderline significance (p=0.051). This suggests 

that general practitioners are partly targeting skin examinations to those at perceived 

higher risk of melanoma. 

27 When all factors were adjusted for each other (Table 7), the chance of having a skin 

examination in 2008 increased significantly with age, by 1% per year of age. Being of 

Maori ethnicity was only of borderline significance after adjustment for hair colour and 

other factors. Natural hair colour as a teen was the most important phenotypic 

predictor of having a skin examination in 2008, more important than overall 

phenotype. The addition of other phenotypic variables such as skin or eye colour, or 

skin reaction to sun, all of which are highly correlated, made no significant 

improvement to the statistical model so were not included in the final model. After 

adjustment for ethnicity and hair colour (and also other phenotypic variables, skin 
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reaction to sun, tanning response and history of blisters; data not shown), residents in 

the Southern THA still had a significantly reduced chance of having a skin examination 

in 2008 – about half that of residents in the Northern THA. 

28 The factors associated with having a screening skin examination in primary care in the 

previous 5 years are shown in Table 8. Again, sex was not a significant factor but there 

was an increased chance of having a screening skin examination with increasing age. 

However, this increase was mainly due to the greater chance of a screening 

examination at ages 60-69 years (data not shown). After other factors were adjusted 

for, ethnicity was no longer a significant determinant of having a screening skin 

examination in the previous 5 years. Participants resident in the southern THA had 

approximately a third the chance of having a screening skin examination in the 

previous 5 years compared to those in the northern THA. Participants with a university 

qualification were 2.4 times more likely to have a screening skin examination than 

those with no post-school qualification, even after adjustment for phenotype. Hair 

colour was the strongest phenotypic determinant of skin screening and the addition of 

eye and skin colour to the model did not alter this appreciably, so were excluded.  

The skin examinations 
29 The details of the health professionals carrying out skin examinations and the reasons 

for the skin examinations performed in 2008 are shown in Table 9. For both Maori and 

non-Maori, most skin examinations were done by general practitioners, followed by 

dermatologists. Most skin examinations were performed to examine a skin lesion 

brought to the doctor’s attention by the patient, but over 20% of Maori and non-Maori 

requested a skin examination although they stated they had seen no abnormality on 

their skin. 

Summary 

 22% of participants had a skin examination in 2008 and about a third of these (7%) were 

screening    skin examinations in primary care. 

 25% of non-Maori had a complete skin examination in 2008 compared to 16% of Maori. 

 In the previous 5 years, non-Maori were significantly more likely than Maori to have 

experienced any of the 3 types of skin examinations. 

 Men and women were equally as likely to report having a skin examination but men 

tended to have more screening skin examinations. 
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 Participants aged 60 years and above had a higher prevalence of skin examinations than 

those aged under 60 years. 

 In non-Maori, over a third of participants in the Northern THA had a skin examination in 

2008 and 25% had a skin examination in primary care. 

 Only 17% of non-Maori in the Southern THA had a skin examination and only 10% were in 

primary care. 

 After age- and sex-adjustment, 24% of non-Maori and 18% of Maori reported a complete 

skin examination in 2008. 

 In multivariate analysis of all skin examinations in 2008, ethnicity was only of borderline 

significance after adjustment for hair colour and other factors.  

 After adjustment for age, sex, ethnicity, and hair colour, residents in the Southern THA 

still had a significantly reduced chance of having a skin examination or a screening skin 

examination in primary care in 2008. 

 Natural hair colour as a teen was the most important phenotypic predictor of having a skin 

examination in 2008 and in the previous 5 years. 

 After other factors were adjusted for, ethnicity was not a significant determinant of having 

a screening skin examination in the previous 5 years.  

 Participants with a university qualification were almost 2.5 times more likely to have had a 

screening skin examination in the previous 5 years than those with no post-school 

qualification. 

 Most skin examinations were performed by general practitioners in order to examine a 

skin lesion brought to their attention by the patient
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Table 1: Sample description: demographics and melanoma risk factors by 
ethnic group 

 n=777 n=236 n=541  

  

N (%)  

total N (%) Maori 

N (%)  

non-Maori p-value for 2 test 

Sex* Male 502 (65) 153 (65) 349 (65)  

 Female 275 (35) 83 (35) 192 (35)  

Age* 40-49 yrs 179 (23) 67 (28) 112 (21)  

 50-59 yrs 299 (38) 87 (37) 212 (39)  

 60-69 yrs 223 (29) 63 (27) 160 (30)  

 70+ yrs 76 (10) 19 (8) 57 (11)  

Educational 
attainment 

No post-
school 
qualification 361 (46) 136 (58) 225 (21)  

 

Trade 
certificate/ 
polytechnic 245 (32) 64 (27) 181 (33)  

 
University 
qualification 167 (21) 35 (15) 132 (24)  p<0.001 

Socioeconomic status 1 (highest) 80 (11) 20 (9) 60 (12)  

 2 153 (21) 46 (21) 107 (21)  

 3 130 (18) 28 (13) 102 (20)  

 4 170 (23) 49 (22) 121 (24)  

 5 99 (13) 46 (21) 53 (10)  

 6 (lowest) 103 (14) 32 (14) 71 (14) p=0.003 

Dark 271 (35) 138 (59) 133 (25)  
Overall phenotype 
(tertiles) Medium 214 (28) 62 (27) 152 (28)  

 Light 284 (37) 34 (15) 250 (47) p<0.001 

Ever had a sunburn 
with blisters? Yes 378 (49) 84 (36) 294 (54) p<0.001 
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History of skin cancer? Yes 72 (10) 9 (4) 63 (12) p=0.001 

Previous melanoma? Yes 32 (4) 3 (1) 29 (5) p=0.009 

Melanoma in first 
degree relatives. Yes 76 (9) 17 (7) 59 (11) p=0.110 

THA 
Northern 
Region 239 (31) 81 (34) 158 (29)  

 
Midland 
Region 192 (25) 80 (34) 112 (21)  

 
Central 
Region 169 (22) 44 (19) 125 (23)  

 
Southern 
Region 177 (23) 31 (13) 146 (27)  

* No formal testing of these variables was done as participant selection was weighted by age and 
ethnicity differently for each sex.  
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Table 2. Prevalence of Skin Examinations by ethnicity, sex and age 

 

Had complete skin 
examination in 2008, 
from any 
doctor/nurse? 

Had complete skin 
examination in 
2008, in primary 
care? 

A screening skin 
examination in 
primary care in 
2008? 

Had complete skin 
examination in 
previous 5 years, from 
any doctor or nurse? 

Had complete skin 
examination in 
previous 5 years, in 
primary care? 

A screening skin 
examination in 
primary care in 
previous 5 years? 

 n (%) n (%) n (%) n (%) n (%) n (%) 

Total (n=777) 171 (22) 123 (16) 58 (7) 182 (23) 123 (16) 63 (8) 

Maori 38 (16) 30 (13) 13 (6) 29 (12) 25 (11) 18 (8) 

non-Maori 133 (25) 93 (17) 45 (8) 153 (28) 98 (18) 45 (8) 

p-value p=0.026 p=0.116 p=0.171 p=0.000 p=0.008 p=0.746 

Male 110 (22) 81 (16) 43 (9) 123 (25) 87 (17) 46 (9) 

Female 61 (22) 42 (15) 15 (5) 59 (21) 36 (13) 17 (6) 

p-value p=0.923 p=0.753 p=0.115 p=0.553 p=0.122 p=0.145 

40-59 years 
old 94 (20) 64 (13) 33 (7) 100 (21) 64 (13) 33 (7) 

60+ years old 77 (26) 59 (20) 25 (8) 82 (27) 59 (20) 30 (10) 

p-value p=0.050 p=0.018 p=0.452 p=0.077 p=0.018 p=0.120 
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Table 3. Prevalence of skin examinations in New Zealand Maori by region 

 
Northern 

Region n=81 

Midland 
Region 
n=80 

Central 
region 
n=44 

Southern 
Region n=31  

 N (%) N (%) N (%) N (%) 

p-value for 

2 test 

Had skin examination in 
2008. 13 (16) 12 (15) 10 (23) 3 (10) p=0.451 

Had skin examination in 
primary care in 2008. 12 (15) 7 (9) 9 (20) 2 (6) p=0.177 

Had screening skin exam 
in primary care in 2008. 7 (9) 4 (5) 2 (5) 0 p=0.600 

Had skin examination in 
previous 5 years. 12 (15) 7 (9) 5 (11) 5 (16) p=0.595 

Had skin examination in 
primary care in previous 
5 years. 11 (14) 7 (9) 5 (11) 2 (6) p=0.651 

Had screening skin exam 
in primary care in 
previous 5 years. 8(10) 5 (6) 4 (9) 1 (3) p=0.206 
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Table 4. Prevalence of skin examinations in New Zealand non-Maori by region 

 

Northern 
Region 
n=158 

Midland 
Region 
n=112 

Central 
region 
n=125 

Southern 
Region 
n=146  

 N (%) N (%) N (%) N (%) p-value for 2 test 

Had skin examination 
in 2008. 55 (35) 28 (25) 25 (20) 25 (17) p=0.003 

Had skin examination 
in primary care in 
2008. 39 (25) 24 (21) 15 (12) 15 (10) p=0.002 

Had screening skin 
exam in primary care 
in 2008. 21 (13) 9 (8) 6 (5) 7 (5) p=0.400 

Had skin examination 
in previous 5 years. 54 (34) 36 (32) 29 (23) 34 (23) p=0.089 

Had skin examination 
in primary care in 
previous 5 years. 36 (23) 25 (22) 19 (15) 18 (12) p=0.053 

Had screening skin 
exam in primary care 
in previous 5 years. 21 (13) 9 (8) 9 (7) 6 (4) p=0.089 
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Table 5. Age and sex-adjusted prevalence of skin examinations by ethnic group 

 Maori non-Maori 

 proportion 95% CI proportion 95% CI 

Had a complete skin examination in 2008, 
from any doctor/nurse? 0.18 0.12-0.25 0.24 0.19-0.29 

Had a complete skin examination in 2008, 
in primary care? 0.15 0.09-0.21 0.16 0.12-0.21 

Had a screening skin examination in 
primary care in 2008? 0.05 0-0.11 0.07 0.04-0.10 

Had a complete skin examination in 
previous 5 years, from any doctor or 
nurse? 0.13 0.06-0.19 0.30 0.24-0.35 

Had a complete skin examination in 
previous 5 years, in primary care? 0.11 0.05-0.17 0.19 0.14-0.24 

Had a screening skin examination in 
primary care in previous 5 years? 0.07 0.02-0.13 0.08 0.04-0.12 
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Table 6. Univariate factors associated with skin examinations in New Zealand 

  
Any complete skin 

examination in 2008 

Screening skin examination 
in primary care in previous 

5 years 

  RR* p-value RR* p-value 

Sex Male 1.00    

 Female 1.01 0.923 0.67 0.150 

Age 40-49 1.00  1.00  

 50-59 1.15 0.463 1.60 0.217 

 60-69 1.49 0.041 2.14 0.044 

 70+ 1.25 0.396 1.57 0.375 

 Test for trend 1.01 0.049 1.02 0.122 

Ethnic group Non-Maori 1.00  1.00  

 Maori 0.65 0.010 0.92 0.746 

Northern 1.00  1.00  
Transitional Health 
Authority Midland 0.74 0.078 0.60 0.101 

 Central 0.74 0.093 0.63 0.152 

 Southern 0.56 0.004 0.33 0.006 

 Test for trend 0.84 0.004 0.72 0.005 

Educational 
attainment 

No post-school 
qualification 1.00  1.00  

 
Trade certificate/ 
polytechnic 1.18 0.301 1.07 0.828 

 
University 
qualification 1.35 0.076 2.46 0.001 

 Test for trend 1.16 0.071 1.59 0.002 

Socioeconomic status 
1 (Doctors, 
lawyers) 1.00  1.00  

 2 0.87 0.565 0.56 0.110 

 3 1.00 0.986 0.57 0.131 

 4 0.83 0.430 0.47 0.041 

 5 0.58 0.075 0.19 0.007 

 
6 (Caretakers, 
cleaners) 0.93 0.788 0.30 0.017 
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 Test for trend 0.96 0.335 0.77 0.002 

Hair colour Black 1.00  1.00  

 Brown 1.25 0.226 3.17 0.007 

 Red, blond, white 1.95 0.001 3.57 0.006 

 Test for trend 1.42 <0.001 1.63 0.007 

Eye colour Brown 1.00  1.00  

 Hazel 1.30 0.205 1.12 0.745 

 Green 1.69 0.021 1.42 0.370 

 Blue,grey 1.70 0.001 1.16 0.611 

 Test for trend 1.19 0.001 1.06 0.556 

Skin colour Fair 1.00  1.00  

 Medium 0.77 0.077 1.06 0.830 

 Olive 0.93 0.689 0.80 0.559 

 Dark 0.00  0.00  

 Test for trend 1.19 0.057 1.17 0.338 

Dark 1.00  1.00  

Phenotype overall Medium 1.12 0.556 1.07 0.844 

 Fair 1.58 0.005 1.41 0.231 

 Test for trend 1.27 0.004 1.09 0.128 

Never sunburn 1.00  1.00  

Skin sunburn 
reaction 

Sometimes 
sunburn 1.16 0.440 1.55 0.207 

 Usually sunburn 0.95 0.842 1.25 0.597 

 Always sunburn 1.49 0.063 0.94 0.903 

 Test for trend 1.10 0.153 0.96 0.729 

Never tan 1.00  1.00  

Tanning response Sometimes tan 1.06 0.786 1.04 0.899 

 Usually tan 1.08 0.717 0.75 0.410 

 Always tan 1.58 0.036 0.70 0.429 

 Test for trend 1.14 0.055 0.86 0.253 

Sunblock use Never 1.00  1.00  
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 Sometimes 1.54 0.088 1.23 0.596 

 Usually 2.15 0.002 1.55 0.244 

 Always 2.08 0.007 1.20 0.684 

 Test for trend 1.26 0.001 1.10 0.454 

Ever had sunburn 
with blisters? No 1.00  1.00  

 Yes 1.10 0.142 0.97 0.884 

Ever used a sunbed? No 1.00  1.00  

 Yes 1.12 0.543 0.59 0.250 

Ever been diagnosed 
with skin cancer? No 1.00  1.00  

 Yes 2.76 <0.001 1.04 0.928 

No 1.00  1.00  
Melanoma family 
history Yes 1.44 0.051 1.37 0.382 

Risk perception 
Much lower risk 
than average 0.69 0.236 0.68 0.451 

 
Lower risk than 
average 0.87 0.490 1.03 0.919 

 Average risk 1.00  1.00  

 
Higher risk than 
average 1.89 <0.001 1.63 0.118 

 
Much higher risk 
than average 3.03 <0.001 0.78 0.730 

 Test for trend 1.54 <0.001 1.13 0.334 
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Table 7. Multi-variate factors associated with having a complete skin 
examination in 2008 

  A complete skin examination in 2008 

  RR* p-value 

Sex Male 1.00  

 Female 0.96 0.753 

Age by individual year  1.01 0.043 

Ethnicity Non-Maori 1.00  

 Maori 0.71 0.055 

THA Northern 1.00  

 Midland 0.76 0.108 

 Central 0.71 0.052 

 Southern 0.52 0.001 

Hair colour Black 1.00  

 Brown 1.19 0.377 

 Red, blond, white 1.84 0.003 

* RR-relative risk. All factors adjusted for each other   
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Table 8. Multi-variate factors associated with having a previous screening skin 
examination in primary care 

  
Screening skin examination in primary care in 

previous 5 years 

  RR* p-value 

Sex Male 1.00  

 Female 0.63 0.090 

Age by individual 
year  1.03 0.042 

Ethnicity non-Maori 1.00  

 Maori 1.50 0.117 

THA Northern 1.00  

 Midland 0.66 0.169 

 Central 0.64 0.150 

 Southern 0.33 0.007 

Educational 
attainment 

No post-school 
qualification 1.00  

 
Trade certificate/ 
polytechnic 1.05 0.881 

 University qualification 2.44 0.001 

Hair colour Black 1.00  

 Brown 3.96 0.002 

 Red, blond, white 4.51 0.001 

* RR-relative risk. All factors adjusted for each 
other   
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Table 9. Details of all* skin examinations performed in 2008 

Health professional doing the skin examination 

non-Maori 

N (%) 

Maori 

N (%) 

GP 84 (63) 29 (76) 

Nurse 4 (3) 0 

Dermatologist 30 (21) 5 (13) 

Mole Map 9 (7) 0 

Other specialist 1 (0.8) 0 

Occupational doctor 2 (1.5) 1 (3) 

Mobile clinic 2 (1.5) 0 

Couldn’t remember 1 (0.8) 3 (8) 

   

Reason for visiting the doctor when receiving a skin examination   

To get a lesion checked 52 (39) 15 (39) 

Good idea to get a skin check although seen nothing wrong 30 (23) 10 (26) 

Doctor suggested skin check although seen nothing unusual 15 (11) 4 (11) 

Annual check up 14 (11) 2 (5) 

Family history of skin cancer 1 (0.8) 0 

Free skin check 2 (1.5) 0 

Skin disease (not cancer) 8 (6) 2 (5) 

History of skin cancer 7 (5) 1 (3) 

Another person noticed a skin lesion 0 1 (3) 

Workplace check up 3 (2) 1 (3) 

*includes skin examinations of symptomatic and asymptomatic participants.  
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