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Executive Summary 

 Prostate cancer is the commonest malignancy (apart from skin cancer) affecting men in New 

Zealand, with more than 2,400 men registered with this cancer in 2005.  

 The rate of registration of prostate cancer has approximately trebled since 1990. 

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

opportunistic screening for prostate cancer using PSA tests in primary care in New Zealand. 

 Male participants aged 40 to 74 years old were randomly selected from the general electoral 
rolls. 

 The samples were weighted towards Maori participants. 

 In addition to ever having had a PSA test, four further PSA test outcome variables covering 2 

time periods (2008, or 2003-2007) were collected. 

 The consent rate was 78% in non-Maori men and 73% in Maori men. 

 49% of participants had ever had a PSA test. 

 18% of participants had a screening PSA test (without LUTS) in primary care in 2008 and 

22% had had a screening PSA test (without LUTS) in the previous 5 years. 

 Most PSA tests taken in primary care were taken in asymptomatic men. 

 50% of non-Maori participants had ever had a PSA test compared to 47% of Maori. 

 29% of Maori participants and 21% of non-Maori men reported visiting a doctor because of 

urological symptoms between 2003 and 2008. 

 67% of Maori men in the Southern region reported a previous PSA test; significantly more 

than other THAs. 

 In multivariate regression analyses of men without prostate cancer, increasing age, 

education and LUTS score significantly increased the chance of ever having had a PSA test. 

 In multivariate regression analyses of men without prostate cancer, increasing age and 

having regular contact with the health service significantly increased the chance of having a 

previous screening PSA test in primary care. 
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 After adjustment for other factors, decreasing SES was significantly associated with a 

decreasing chance of having a screening PSA test in the previous 5 years. 

 

Introduction 

1. Prostate cancer is the commonest malignancy (apart from skin cancer) affecting men 

in New Zealand, with more than 2,400 men registered in 2005,1 and the rate of 

registration of prostate cancer has approximately trebled since 1990. These trends in 

prostate cancer incidence in New Zealand demonstrate the impact of the introduction 

of PSA testing. In 1990, before the advent of PSA testing, there were 824 new cases of 

prostate cancer in New Zealand. As PSA testing became more widespread the number 

of new cases increased to 3,046 a year in 2001 and decreased to 2,471 in 2005.1, 2 Most 

of the increased number of cases of prostate cancer can be attributed to PSA testing in 

asymptomatic men in New Zealand. Much of this large increase in diagnoses of 

prostate cancer occurred during a time when only about 15% of men aged 55-74 years 

had had a PSA test, and only half of these were symptomatic at the time of their test.3 

Therefore, the large increase in prostate cancer cases registered by the Cancer Registry 

appears to have been generated by a relatively low level of PSA testing.  

2. Important epidemiological features of prostate cancer remain poorly understood. In 

particular, the rapidly increasing risk of prostate cancer with advancing age and ethnic 

differences are not easily explained. Many risk factors for prostate cancer have been 

proposed but most associations are relatively weak. The roles of obesity, height, 

weight, body mass index, and lean body mass have been assessed, and the results 

provide limited evidence of any effect on risk of prostate cancer. One consistent finding 

has been an increased risk among men with a strong family history of prostate cancer, 

possibly greater at younger ages at diagnosis, suggesting a genetic influence in the 

development of the disease.  

3. There is a great deal of controversy worldwide about population screening for prostate 

cancer. The prostate-specific antigen (PSA) test is useful for surveillance of men after 

prostate cancer but it is also being increasingly used as a screening test for prostate 

cancer in some countries,4-6 despite a paucity of evidence of benefit.7 The traditional 

distinction between a screening and a diagnostic test for prostate cancer is not easy to 

make as many men over the age of 50 have some lower urinary tract symptoms.8 
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4. This project was undertaken to describe the prevalence of, and factors associated with, 

opportunistic screening for prostate cancer using PSA tests in primary care in New 

Zealand. 

Definitions 
5. Screening for prostate cancer- an examination of the prostate in asymptomatic men in 

order to classify them as likely or unlikely to have prostate cancer. 

6. Opportunistic screening for prostate cancer – performing a screening examination of 

the prostate outside an organised screening programme. 

Methods 

7. Male participants were randomly selected from the general electoral rolls and had to be 

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

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

general electoral rolls.  

8. 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. 

9. 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.9 A medical history score was derived 

from responses to enquiry about cardiovascular disease, cerebrovascular disease, 

diabetes and cancer. Participants with the larger scores had more adverse medical 

histories. Smoking history was collected with ‘ever smokers’ defined as having smoked 

more than one cigarette a day for a year or more. As DHBs 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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10. Symptom histories for 2008 and the previous 5 years were collected. These included 

lower urinary tract symptoms (LUTS; dysuria, nocturia, frequency, urgency, not 

emptying bladder completely, incontinence, weak urine stream, hesitancy and 

haematuria) and other symptoms possibly suggestive of prostate cancer 

(haematospermia, erectile dysfunction, unexplained severe bone pain, unexplained 

weight loss). For some analyses LUTS were grouped into 3 categories; no symptoms, 1 

or 2 symptoms, or 3+ symptoms. Verification of self-reports of prostate disease or a 

family history of prostate cancer were outside the scope of this study. 

11. In addition to ever having had a PSA test, four further PSA test outcome variables 

covering 2 different time periods (in 2008 or in the 5 years prior to 2008 i.e. 2003-

2007) were collected. First, any PSA test included a test ordered or taken by a general 

practitioner, a nurse, or urologist or other specialist. Second, a PSA test in primary 

care excluded PSA tests taken or ordered by urologists and other specialists, or their 

nurses. Third, a screening PSA test in primary care (without LUTS) only included PSA 

tests that were part of a general or annual check-up, a request for a test by the patient 

although they had no problems, or a recommendation for a test by a doctor although 

the patient reported no problems. Fourth, a screening test in primary care (with or 

without LUTS) included the previous category plus men who had a PSA test after 

presentation with LUTS. PSA tests taken after the patient presented with 

haematospermia, unexplained severe bone pain, unexplained weight loss or erectile 

dysfunction were excluded from screening PSA tests as they were considered to be 

possible symptoms of prostate cancer. All PSA tests taken in patients for follow-up 

after a urological operation or after a diagnosis of prostate cancer were not considered 

to be screening PSA tests. 

Statistical analysis 
12. All statistical tests were done using Stata 10.10 All ‘don’t know’ responses and missing 

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

proportions were calculated using 5-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 PSA test 

outcome variables. This model generated risk ratios that are interpretable as relative 

risks. Men with prostate cancer were excluded from regression models. Tests for trend 

in adjusted relative risks were done across continuous variables or ordered categories 
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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. 

Results and Discussion 

13. From those men found to be eligible (i.e. not dead or living overseas and who speak 

English), 518 replies were received: 153 from Maori and 365 from non-Maori. The 

interview rate for non-Maori men was 65% and for Maori men was 47%. Maori men 

were difficult to find and some were unable to be contacted before the end of the study 

period. However, once contacted they were willing to participate. Of those whom we 

could locate, the consent rate was 78% in non-Maori men and 73% in Maori men.  

Personal characteristics, urological symptoms and 
medical history 

14. Table 1 shows the crude distribution of personal characteristics and urological history 

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

the representativeness of the samples, are risk factors for prostate cancer, or are 

considered likely, from previous work, to be associated with PSA testing.  

15. Maori participants were significantly more likely to have no post-school qualifications 

and fewer university qualifications, to have lower socioeconomic status, and to be in 

the lowest tertile for height and the highest tertile for weight at age 20 years.  

16. 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.  

17. It is possible that if opportunistic screening is undertaken in primary care, then the 

more visits a person has to their GP, the more likely they are to receive a screening test. 

Alternatively, people with pre-existing serious disease may be less likely to be offered a 

screening test for an unrelated disorder. For these reasons, enquiry was made about 

regular GP visits for non-urological disorders. There was some suggestion that Maori 

were more likely to visit their general practitioner regularly than non-Maori men (64% 

and 55%, respectively, visited their GP regularly; Table 1). In non-Maori, 33% of men 

visited regularly for diseases of the circulatory system, whereas in Maori, 26% of men 

visited for diseases of the circulatory system (predominantly hypertension in both 
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groups). In Maori men 17% also visited their GP regularly for endocrine, nutritional 

and metabolic diseases (mainly diabetes; data not shown). 

18. Maori men were also more likely to visit their doctor because of urological problems: 

29% of Maori men and 21% of non-Maori men reported visiting a doctor because of 

urological symptoms between 2003 and 2008 (Table 1). The most common symptom 

in all men was nocturia and Maori men were significantly more likely than non-Maori 

men to visit their doctor because of this symptom (17% and 8%, respectively). Maori 

men were also significantly more likely to present with multiple urological symptoms 

than non-Maori men. There were no ethnic differences in reports of prostate disease or 

family history of prostate cancer. 

PSA tests by ethnic group, age and region 
19. The prevalence of PSA tests by ethnicity or age is shown in Table 2. Overall 49% of men 

had ever had a PSA test, 18% had a screening PSA test (without LUTS) in primary care 

in 2008 and 22% had had a screening PSA test (without LUTS) in the previous 5 years. 

20. Although Maori men visited their GP regularly more often than non-Maori men, a 

greater proportion of non-Maori men had PSA tests than Maori men in both time 

periods, 2008 or 2003 to 2007, but none of these differences were statistically 

significant. These possible differences would warrant further investigation with a 

larger sample of Maori men. 

21. The use of the PSA test as a screening test appears to be increasing in New Zealand. 

For Maori as well as non-Maori men, most PSA tests taken in primary care were taken 

in asymptomatic men, i.e. were screening tests, rather than for follow-up of urological 

disease or after urological operation (Table 2). In 2008, 119 men overall had a PSA test 

in primary care and of these, 91 men (76%) had no urological symptoms and 20 (17%) 

had LUTS. In previous work on PSA testing in New Zealand,8 43% of men interviewed 

in 1997 to 1999 said they had had a PSA test because they or their doctor had ordered it 

although they had no symptoms. 

22. Men aged 60 years and over were significantly more likely to have had both non-

screening and screening PSA tests, than younger men (Table 2). Of men aged under 60 

years, 44 (15%) had a PSA test in primary care in 2008: 82% of these men (n=36) were 

asymptomatic and 14% (n=6) had LUTS. In the older men, there was a smaller 

proportion who had screening PSA tests (73%) in primary care and, as expected, more 

PSA tests (19%) were for investigation of LUTS. 
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23. Maori men in the Southern region were significantly more likely to have ever had a 

PSA test compared to the other THAs: 67% reported ever having a PSA test (Table 3). 

This did not appear to be due to differing education or socioeconomic status or medical 

history among men in the Southern THA. Maori men in the south were also more likely 

to have had a PSA test in 2008 or in the previous 5 years compared to Maori men in 

other THAs, but this difference did not reach statistical significance. Most PSA tests 

taken in both time periods were in asymptomatic Maori men. 

24. There were no statistically significant differences in PSA test prevalence among regions 

in 2008 in non-Maori men (Table 4). In primary care, non-Maori men in the Southern 

regions were less likely to have had a PSA test in the previous 5 years (of borderline 

significance; p=0.052).  

Age-adjusted prevalence of PSA tests 
25. The age-adjusted prevalence of PSA tests in Maori and non-Maori men are shown in 

Table 5. After adjustment for age using the WHO standard population, the proportions 

having a PSA test were lower than the unadjusted prevalence but the overall picture 

remained the same. About 40% of men had ever had a PSA test and about 15% of all 

men had a screening PSA test (with or without LUTS) in 2008. For almost all measures 

of PSA testing (except a screening PSA test in 2008 without LUTS), the point estimates 

of the prevalence of PSA testing were higher in non-Maori men than Maori men, but 

these differences were not significant. 

Univariate and multivariate regression analyses 
26. For men without prostate cancer, Table 6 shows the relative risk of having ever had a 

PSA test or having a screening PSA test (without LUTS), compared to having no PSA 

test, in primary care in the previous 5 years. In unadjusted analyses, the chance of 

having a PSA test increased significantly with age, with men aged 60 or over 2.7 times 

more likely to have ever had a PSA test and 4.6 times more likely to have had a 

screening PSA test in the previous 5 years compared to men aged 40-49 years. The 

likelihood of a man without prostate cancer ever having a PSA test or having a previous 

screening PSA test increased by 3 or 4%, respectively, per year of age. 

27. Ethnicity and THA were not significantly associated with PSA tests in univariate 

analyses. More qualifications, regular contact with the health service for unrelated 

conditions, a positive family history of prostate cancer, and a perception of increased 
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risk of prostate cancer increased the chance of having a PSA test. Men who visited a 

doctor for LUTS in the previous 6 years were more likely to have ever had a PSA test 

than those who presented with possible prostate cancer symptoms, and the more LUTS 

present, the greater the chance a PSA test had been done. Lower socioeconomic status 

was associated with a lower probability of having a screening PSA test. 

28. After adjustment for other factors, age was the most consistent predictor of ever having 

had a PSA test (Table 7), with the chance of ever having a PSA test increasing 

significantly by 3% per year of age. Increasing education, after adjustment for age, 

significantly increased the chance of ever having a PSA test, as did increasing LUTS 

score. These 2 factors (education and LUTS score) could not be entered into the model 

together as the model as it became unstable. After adjustment for age, or age and 

education, ethnicity was not associated with ever having a PSA test. 

29. Age was also the most important predictor of having a screening PSA test in the 

previous 5 years (Table 8). After adjustment for age and other factors in the model, 

decreasing SES was significantly associated with a decreasing chance of having a 

previous screening PSA test, and men who had regular contact with a doctor had a 65% 

greater chance of having had a screening PSA test in the previous 5 years. 

Summary 

 49% of participants had ever had a PSA test. 

 18% of participants had a screening PSA test (without LUTS) in primary care in 2008 and 

22% had had a screening PSA test (without LUTS) in the previous 5 years. 

 Most PSA tests taken in primary care were taken in asymptomatic men. 

 29% of Maori participants and 21% of non-Maori men reported visiting a doctor because 

of urological symptoms between 2003 and 2008. 

 67% of Maori men in the Southern region reported a previous PSA test; significantly more 

than in other THAs. 

 In multivariate regression analyses of men without prostate cancer, increasing age, 

education and LUTS score significantly increased the chance of ever having had a PSA 

test. 
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 In multivariate regression analyses of men without prostate cancer, increasing age and 

having regular contact with the health service significantly increased the chance of having 

a previous screening PSA test in primary care. 

 After adjustment for other factors, decreasing SES was significantly associated with a 

decreasing chance of having a screening PSA test in the previous 5 years. 
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Appendix 

Table 1. Sample description: personal characteristics and urological 
history by ethnic group 

 n=518 n=153 n=365  

  
N (%) 
total 

N (%) 
Maori 

N (%) 
non-

Maori 

p-value for 

2 test 

Age 40-49 yrs 82 (16) 27 (18) 55 (15)  

 50-59 yrs 220 (42) 68 (44) 152 (42)  

 60-69 yrs 159 (31) 44 (29) 115 (32)  

 70+ yrs 57 (11) 14 (9) 43 (12) p=0.660 

Educational attainment 
no post-school 
qualification 227 (44) 84 (55) 143 (39)  

 
trade certificate/ 
polytechnic 176 (34) 46 (30) 130 (36)  

 
University 
qualification 114 (22) 22 (14) 92 (25) p=0.002 

Socioeconomic status 1 (highest) 49 (10) 10 (7) 39 (11)  

 2 99 (20) 29 (20) 70 (20)  

 3 91 (18 ) 17 (11) 74 (21)  

 4 123 (24) 37 (25) 86 (24)  

 5 75 (15) 39 (26) 36 (10)  

 6 (lowest) 67 (13) 16 (11) 51 (14) p=0.000 

Medical history score 0 260 (51) 69 (46) 191 (53)  

 1/2 161 (32) 50 (34) 111 (31)  

 3/4 90 (18) 30 (20) 60 (17) p=0.386 

148-173cm 175 (35) 70 (48) 105 (30)  
Height at age 20 
(approximate tertiles) 174-179cm 133 (27) 39 (27) 94 (27)  

 180-198cm 187 (38) 36 (25) 151 (43) p=0.000 

Weight at age 20 43-70kg 173 (36) 48 (34) 125 (37)  
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(approximate tertiles) 
71-83kg 170 (35) 40 (28) 130 (38)  

 84-120kg 138 (29) 55 (38) 83 (25) p=0.006 

Regular contact with 
health service Yes 294 (57) 96 (64) 198 (55) p=0.059 

Went to a doctor for 
these symptoms in 
previous 6 years LUTS  121 (23) 45 (29) 76 (21) p=0.035 

 
possible prostate 
cancer symptoms 72 (14) 34 (22) 38 (10) p<0.001 

no symptoms 397 (77) 108 (71) 289 (79)  
LUTS score in previous 
6 years 1 or 2 symptoms 74 (14) 23 (15) 51 (14)  

 3+ symptoms 47 (9) 22 (14) 25 (7) p=0.020 

History of prostate 
disease Prostate cancer 25 (5) 8 (5) 17 (5)  

 
Prostatic 
hypertrophy 8 (2) 2 (1) 6 (2)  

 Prostatitis 5 (1) 2 (1) 3 (1) p=0.853 

Family history of 
prostate cancer in 
father, brothers, uncles  78 (15) 24 (16) 54 (15) p=0.796 

      

* No formal testing of age was done as participant selection was weighted by age and ethnicity.  
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Table 2. Prevalence of PSA tests by ethnicity and age 

 

Ever had 
a PSA 
test. 

Had PSA 
test in 
2008, from 
any doctor/ 
nurse. 

Had PSA 
test in 
2008, in 
primary 
care. 

A screening 
PSA test in 
primary care in 
2008 – with or 
without LUTS. 

A screening 
PSA test in 
primary care 
in 2008 – 
without LUTS. 

Had PSA test 
in previous 5 
years, from 
any doctor/ 
nurse. 

Had PSA 
test in 
previous 5 
years, in 
primary 
care. 

A screening PSA 
test in primary 
care in previous 
5 years – with or 
without LUTS. 

A screening 
PSA test in 
primary care in 
previous 5 
years – without 
LUTS. 

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

Total 253 (49) 144 (28) 119 (23) 111 (21) 91 (18) 168 (32) 134 (26) 126 (24) 114 (22) 

Maori 71 (47) 38 (25) 30 (20) 28 (18) 24 (16) 44 (29) 36 (24) 34 (22) 30 (20) 

Non-Maori 182 (50) 106 (29) 89 (24) 83 (23) 67 (18) 124 (34) 98 (27) 92 (25) 84 (23) 

p-value p=0.501 p=0.330 p=0.238 p=0.261 p=0.466 p=0.247 p=0.431 p=0.470 p=0.393 

40-59 
years old 115 (38) 50 (17) 44 (15) 42 (14) 36 (12) 66 (22) 55 (18) 50 (17) 49 (16) 

60+ years 
old 138 (64) 94 (44) 75 (35) 69 (32) 55 (25) 102 (47) 79 (37) 76 (35) 65 (30) 

p-value p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
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Table 3. Prevalence of PSA tests in New Zealand Maori by region 

 

Northern 
Region 
n=56 

Midland 
Region 
n=48 

Central 
region 
n=28 

Southern 
Region 
n=21 

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

Ever had a PSA test. 30 (55) 16 (34) 11 (39) 14 (67) p=0.039 

Had PSA test in 2008, 
from any doctor or 
nurse. 

16 (29) 8 (17) 7 (25) 7 (33) p=0.985 

Had PSA test in 2008, 
in primary care. 

12 (21) 8 (17) 6 (21) 4 (19) p=0.931 

A screening PSA test in 
primary care in 2008 
– with or without 
LUTS. 

10 (20) 7 (15) 6 (21) 3 (15) p=0.863 

A screening PSA test in 
primary care in 2008 
– without LUTS. 

9 (18) 6 (13) 4 (14) 3 (15) p=0.925 

Had PSA test in 
previous 5 years, from 
any doctor or nurse. 

19 (34) 7 (15) 8 (29) 10 (48) p=0.524 

Had PSA test in 
previous 5 years, in 
primary care. 

16 (29) 7 (15) 7 (25) 6 (29) p=0.354 

A screening PSA test in 
primary care in 
previous 5 years – 
with or without LUTS. 

12 (24) 7 (15) 7 (25) 5 (25) p=0.605 

A screening PSA test in 
primary care in 
previous 5 years – 
without LUTS. 

10 (20) 6 (13) 7 (25) 5 (25) p=0.485 
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Table 4. Prevalence of PSA tests in New Zealand non-Maori by region 

 

Northern 
Region 
n=115 

Midland 
Region 
n=71 

Central 
region 
n=81 

Southern 
Region 
n=98 

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

p-value 

for 2 test 

Ever had a PSA test. 61 (53) 34 (49) 40 (50) 47 (49) p=0.904 

Had PSA test in 2008, 
from any doctor or nurse. 

39 (34) 21 (30) 23 (28) 23 (23) p=0.484 

Had PSA test in 2008, in 
primary care. 

34 (30) 18 (25) 20 (25) 17 (17) p=0.226 

A screening PSA test in 
primary care in 2008 – 
with or without LUTS. 

27 (25) 17 (25) 18 (23) 15 (16) p=0.365 

A screening PSA test in 
primary care in 2008 – 
without LUTS. 

23 (22) 13 (19) 11 (14) 14 (15) p=0.488 

Had PSA test in previous 5 
years, from any doctor or 
nurse. 

45 (39) 27 (38) 24 (30) 28 (29) p=0.112 

Had PSA test in previous 5 
years, in primary care. 

39 (34) 21 (30) 21 (26) 17 (17) p=0.052 

A screening PSA test in 
primary care in previous 5 
years – with or without 
LUTS. 

32 (30) 18 (26) 18 (23) 15 (16) p=0.118 

A screening PSA test in 
primary care in previous 5 
years – without LUTS. 

30 (28) 16 (24) 15 (19) 14 (15) p=0.125 
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Table 5. Age-adjusted* prevalence of PSA tests by ethnic group 

 Maori non-Maori 

 proportion 95% CI proportion 95% CI 

Ever had a PSA test. 0.399 0.319-0.478 0.410 0.356-0.463 

Had PSA test in 2008, from any 
doctor/nurse. 

0.210 0.148-0.272 0.210 0.175-0.244 

Had PSA test in 2008, in primary care. 0.165 0.110-0.221 0.174 0.142-0.205 

A screening PSA test in primary care 
in 2008 – with or without LUTS. 

0.145 0.091-0.200 0.151 0.121-0.182 

A screening PSA test in primary care 
in 2008 – without LUTS. 

0.127 0.074-0.179 0.121 0.092-0.150 

Had PSA test in previous 5 years, from 
any doctor or nurse. 

0.232 0.170-0.295 0.259 0.217-0.302 

Had PSA test in previous 5 years, in 
primary care. 

0.184 0.129-0.239 0.210 0.169-0.251 

A screening PSA test in primary care 
in previous 5 years – with or without 
LUTS. 

0.160 0.106-0.214 0.177 0.138-0.216 

A screening PSA test in primary care 
in previous 5 years – without LUTS. 

0.145 0.092-0.198 0.162 0.124-0.200 

*adjusted to the WHO standard population in 5-year groups 
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Table 6. Univariate factors associated with PSA tests in men without prostate 
cancer 

  Ever had a PSA test 

Had screening* PSA test in 
primary care in previous 5 

years 

Factor  RR p-value RR p-value 

Age in years 40-49 1.00  1.00  

 50-59 2.00 0.002 3.10 0.013 

 60-69 2.76 <0.001 4.65 0.001 

 70+ 2.73 <0.001 4.63 0.002 

 Test for trend 1.03 <0.001 1.04 <0.001 

Ethnic group Non-Maori 1.00  1.00  

 Maori 0.92 0.454 0.83 0.370 

THA Northern 1.00  1.00  

 Midland 0.82 0.167 0.74 0.202 

 Central 0.93 0.566 0.84 0.445 

 Southern 1.01 0.917 0.67 0.105 

Education School only 1.00  1.00  

 
Trade, 
polytech 1.34 0.009 1.46 0.087 

 
Uni, higher 
qual 1.30 0.039 2.00 0.002 

 Test for trend  0.024  0.001 

Socioeconomic status 1 (highest) 1.00  1.00  

 2 0.93 0.647 0.91 0.753 

 3 0.68 0.041 0.83 0.520 

 4 0.80 0.164 0.50 0.030 

 5 0.80 0.228 0.42 0.023 

 6 (lowest) 0.92 0.621 0.75 0.378 

 Test for trend  0.493  0.020 

No 1.00  1.00  
Regular contact with 
health service Yes 1.57 <0.001 1.97 0.001 



Prevalence of Opportunistic Cancer Screening in New Zealand: A report for the National Screening Advisory Committee, 
Ministry of Health  17 

 

 

 

 

No 1.00  1.00  
Prostate cancer family 
history Yes 1.30 0.019 1.53 0.041 

History of prostate disease No 1.00  1.00  

 Yes 2.11 <0.001 1.15 0.755 

No symptoms 1.00  1.00  

LUTS 1.27 0.020 1.11 0.644 
Went to a doctor for these 
symptoms in previous 6 
years Possible PC 

symptoms 1.10 0.646 1.07 0.864 

No symptoms 1.00  1.00  

LUTS score in previous 6 
years 

1 or 2 
symptoms 1.12 0.424 0.86 0.576 

 3+ symptoms 1.50 0.001 0.98 0.940 

 Test for trend 1.08 <0.001 1.00 0.988 

Much lower 
risk 1.00  1.00  

Prostate cancer risk 
perception Lower risk 1.22 0.555 0.84 0.760 

 Average risk 1.73 0.069 1.58 0.333 

 Higher risk 2.11 0.026 1.97 0.227 

 
Much higher 
risk 1.69 0.368 1.69 0.594 

 Test for trend  0.004  0.039 

* PSA tests taken in men without LUTS. 
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Table 7. Multivariate factors associated with having ever had a PSA test in men 
without prostate cancer 

  Model 1 Model 2 Model 3 

  RR* p-value RR* p-value RR* p-value 

Age (continuous)  1.03 <0.001 1.03 <0.001 1.03 <0.001 

Ethnicity Non-Maori 1.00  1.00  -  

 Maori 0.97 0.778 1.08 0.459   

Education School only -  1.00  -  

 Trade, polytech   1.38 0.002   

 Uni, higher qual   1.38 0.007   

LUTS score No symptoms -  -  1  

 1 or 2 symptoms     1.03 0.801 

 3+ symptoms     1.29 0.025 

* all factors adjusted for each other       

 
Table 8. Multivariate factors associated with PSA screening* tests in primary 
care in the previous 5 years, in men without prostate cancer 

  Model 1 Model 2 

  RR** p-value RR** p-value 

Age (continuous)  1.02 <0.001 1.03 0.007 

Ethnicity non-Maori 1.00  1.00  

 Maori 0.90 0.608 0.93 0.713 

SES (continuous)  -  0.88 0.026 

Regular contact with health service No -  1.00  

 Yes   1.65 0.017 

* PSA tests taken in men without LUTS. 

** all factors adjusted for each other   
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