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87 to 169. The test for trend was significant in both instances- p-values of 0.01 and 0.02 

respectively. Furthermore, whereas in the earlier cohorts the RII is higher at younger ages 

by 1996-99 the RII for the older age group is higher – 1.79 (95% CI: 1.30-2.46) compared 

to 1.59 (95% CI: 1.09-2.31). 

Males: For 25-44 year old males, there is some evidence of a decline in mortality for classes 

three, four and five but the mortality rate of the highest class remains fairly constant across 

the four cohorts (Figure 7-4).  The SRD between classes five and six widens substantially 

over the cohorts from 20 to 55 per 100,000 person-years. The rate of mortality for farmers 

also shows no decline in this age group. The net effect is that no particular trend of either 

increasing or decreasing relative or absolute inequality is evident from the class specific 

SRR and SRD or the RII and SII. The RII for mortality by occupation is however substantial 

in all cohorts in for young men – 2.95, 3.29, 2.03 and 3.77 for the consecutive cohorts. The 

SII remains constant, except for a possible dip in 1991-94, when the RII was also lowest. 

In comparison all classes, including farmers, show substantial declines in mortality for the 

45-59 year old age group. There is a clear association of higher mortality with lower 

occupational class but class six does not show the substantial disadvantage over class five 

that is evident among 25-45 year old cohortees. Instead the mortality rate of class six is 

lower than that of class five in all four cohorts for this age group. Mortality rates declined 

by 392, 393, 390, 374, 392 and 441 per 100,000 person-years for classes one through six. 

This represented proportionate declines of 51%, 48%, 44%, 41%, 38%, and 44% for the six 

classes respectively. Thus similar levels of absolute decline translate into greater 

proportional declines in mortality for the higher classes.  

The overall impact of these differential declines in mortality for males aged 45-59 is an 

increase in RII from 1.52 to 2.23 across the four cohorts (p-value for test of trend = 0.08). 

The SII however remains relatively constant. 
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Table 7-6 All Cause Mortality by Occupational Class – RII and SII by Cohort Period, 
Sex  and Age 

Sex Age Period RII* (95% CI) P 
(Trend) SII* (95% CI) P 

(Trend)
Females 25-44 yrs 1981-84 1.70 (1.09- 2.66) . 42 (-4- 87) .
  1986-89 1.60 (1.09- 2.34) . 34 (7- 62) .
  1991-94 1.92 (1.23- 3.02) . 39 (8- 70) .
  1996-99 1.59 (1.09- 2.31) 0.904 26 (4- 48) 0.200
 45-59 yrs 1981-84 1.23 (0.93- 1.63) . 87 (-30- 203) .
  1986-89 1.39 (1.01- 1.90) . 120 (-43- 283) .
  1991-94 1.50 (1.07- 2.09) . 131 (71- 192) .
  1996-99 1.79 (1.30- 2.46) 0.011 169 (107- 231) 0.023
Males 25-44 yrs 1981-84 2.95 (2.13- 4.10) . 150 (122- 178) .
  1986-89 3.29 (2.34- 4.61) . 156 (110- 202) .
  1991-94 2.03 (1.51- 2.74) . 90 (42- 139) .
  1996-99 3.77 (2.46- 5.78) 0.907 145 (80- 210) 0.459
 45-59 yrs 1981-84 1.52 (1.31- 1.77) . 373 (264- 481) .
  1986-89 1.89 (1.60- 2.23) . 488 (261- 716) .
  1991-94 1.84 (1.49- 2.28) . 339 (269- 409) .
  1996-99 2.23 (1.76- 2.81) 0.078 390 (311- 469) 0.977
    *age and ethnicity standardised 
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7.2.2 Cardiovascular Disease 

Figure 7-5 shows CVD mortality by occupational class by sex and cohort. Mortality rates, 

SRD and SRR are given in Table 7-8 and Table 7-9. RII and SII are given in Figure 7-6 and 

Table 7-7. For these analyses classes one and two are combined.  

Figure 7-5 CVD Mortality Rates* by Occupational Class, Sex and Cohort  - ages 25-59 
years 

 
*age and ethnicity standardised per 100,000 person-years  
 

Figure 7-5 shows an association between CVD mortality and occupational class, although 

the association is not monotonic for all four cohorts for either males or females. CVD 

mortality rates declined in all occupational classes for both male and females.  

Trends in relative inequality: For females, the SRR for the lower classes relative to classes 

one and two increase across the four cohorts from 1.40 and 1.45 for classes five and six in 

1981-84 to 1.96 and 2.37 in 1996-99. The RII for each consecutive cohort were 1.52, 2.00, 

2.05, and 3.27; thus showing a consistent and substantial increase over the four cohorts (p-

value for test of trend = 0.06). 

This pattern of increasing relative inequality is also seen for males although the increases 

have not been consistent across all time periods. The SRR for the lower classes relative to 

classes one and two increase across the four cohorts from 1.17 and 1.10 for classes five and 

six in 1981-84 to 1.52 and 1.89 in 1996-99. The RII for the four consecutive cohorts were 

1.22, 1.78, 1.63 and 2.00.  
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Trends in absolute inequality: For females The SRD are quite unstable but the SII remains 

relatively constant suggesting no change in absolute inequality over the four cohorts. For 

males, the SII measure was highest in 1986-89 but subsequent declines in mortality in all 

classes meant this declines substantially in the 1990s. 

Table 7-7 CVD Mortality by Occupational Class* - RII and SII, Sex, and Cohort 

Sex Cohort RII (95% CI) † P 
(Trend) SII (95% CI) † P 

(Trend) 
Females 1981-84 1.52 (0.86- 2.68) . 25 (15- 35) . 
 1986-89 2.00 (0.99- 4.04) . 26 (-13- 65) . 
 1991-94 2.05 (0.98- 4.28) . 22 (4- 40) . 
 1996-99 3.27 (1.21- 8.80) 0.06 27 (2- 52) 0.84 
Males 1981-84 1.22 (1.00- 1.49) . 39 (2- 76) . 
 1986-89 1.78 (1.41- 2.25) . 90 (30- 150) . 
 1991-94 1.63 (1.22- 2.17) . 55 (20- 90) . 
 1996-99 2.00 (1.41- 2.83) 0.15 56 (30- 81) 0.69 
     * Occupational Classes one and two combined  

      † age and ethnicity standardised  

 

Figure 7-6 CVD Mortality by Occupational Class -RII and SII, Sex, and Cohort*†

 

* Occupational Classes one and two combined 
† age and ethnicity standardised 
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Table 7-8  CVD Mortality Rates (per 100,000 person-years), SRR and SRD by Occupational Class and Cohort –Females ages 25-59 
years 

Cohort Occupational Class Deaths 
(n) 

Crude 
Rate 

Std 
Rate* 

Ethnicity 
Std Rate† SRR (95% CI)† SRD (95% CI)† 

1981-84 Class One and Two 48 34.2 39.3 50.5 0.87 (0.44- 1.71) -7.8 (-43.0- 27.4)
 Class Three 144 42.9 51.0 56.5 0.97 (0.66- 1.42) -1.8 (-23.7- 20.1)
 Class Four 114 53.4 54.9 58.3 1.00 - 0.0 -
 Class Five 129 66.7 73.6 70.7 1.21 (0.83- 1.77) 12.4 (-12.1- 36.9)
 Class Six 54 79.4 81.3 73.2 1.26 (0.77- 2.05) 14.9 (-18.7- 48.5)
 Farmers 36 44.0 54.9 54.6 0.94 (0.53- 1.67) -3.7 (-35.7- 28.3)
1986-89 Class One and Two 60 27.8 39.4 41.7 1.10 (0.66- 1.84) 3.9 (-16.6- 24.4)
 Class Three 90 21.2 25.1 27.2 0.72 (0.46- 1.12) -10.6 (-25.3- 4.1)
 Class Four 84 34.0 36.0 37.8 1.00 - 0.0 -
 Class Five 99 46.0 54.4 50.8 1.34 (0.87- 2.08) 13.0 (-6.6- 32.6)
 Class Six 48 71.9 85.0 72.8 1.93 (1.08- 3.42) 35.0 (-2.0- 72.0)
 Farmers 27 24.8 37.9 37.7 1.00 (0.50- 1.98) -0.1 (-25.9- 25.7)
1991-94 Class One and Two 57 17.9 27.6 25.0 0.63 (0.37- 1.08) -14.6 (-32.1- 2.9)
 Class Three 93 20.3 23.8 27.8 0.70 (0.40- 1.22) -11.8 (-30.3- 6.7)
 Class Four 72 29.3 34.3 39.6 1.00 - 0.0 -
 Class Five 81 42.0 49.2 45.3 1.14 (0.69- 1.89) 5.7 (-15.5- 26.9)
 Class Six 27 38.7 33.1 27.7 0.70 (0.37- 1.33) -11.9 (-32.5- 8.7)
 Farmers 24 26.0 26.9 36.3 0.92 (0.43- 1.94) -3.3 (-31.1- 24.5)
1996-99 Class One and Two 69 16.2 20.6 20.9 0.86 (0.49- 1.52) -3.3 (-16.3- 9.7)
 Class Three 87 16.4 18.1 18.6 0.77 (0.45- 1.32) -5.6 (-17.7- 6.5)
 Class Four 45 18.0 23.8 24.2 1.00 - 0.0 -
 Class Five 84 36.3 43.6 41.0 1.69 (0.96- 3.00) 16.8 (-1.5- 35.1)
 Class Six 39 42.2 52.0 49.5 2.05 (1.06- 3.96) 25.3 (-1.3- 51.9)
 Farmers 18 17.1 15.6 16.0 0.66 (0.31- 1.40) -8.2 (-22.6- 6.2)
*age standardised  per 100,000 person-years  
 †age and ethnicity standardised per 100,000 person-years  
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Table 7-9 CVD Mortality Rates (per 100,000 person-years), SRR and SRD by Occupational Class and Cohort –Males ages 25-59 years 

Cohort Occupational Class Deaths 
(n) 

Crude 
Rate Std Rate* Ethnicity 

Std Rate† SRR (95% CI)† SRD (95% CI)† 

1981-84 Class One and Two 543 156.6 177.0 188.9 1.00 (0.84- 1.19) 0.3 (-32.6- 33.2)
 Class Three 546 171.5 183.0 186.2 0.99 (0.84- 1.16) -2.4 (-32.9- 28.1)
 Class Four 681 156.7 183.4 188.6 1.00 - 0.0 -
 Class Five 789 217.8 232.3 221.2 1.17 (1.01- 1.36) 32.6 (2.3- 62.9)
 Class Six 180 219.8 210.5 208.3 1.10 (0.88- 1.39) 19.7 (-26.8- 66.2)
 Farmers 273 139.7 154.2 154.5 0.82 (0.67- 1.00) -34.1 (-67.8- -0.4)
1986-89 Class One and Two 438 101.7 113.8 119.1 0.77 (0.64- 0.93) -34.8 (-59.1- -10.5)
 Class Three 477 139.6 166.4 173.2 1.13 (0.95- 1.33) 19.3 (-8.6- 47.2)
 Class Four 597 123.5 150.7 153.9 1.00 - 0.0 -
 Class Five 642 173.8 207.0 195.5 1.27 (1.08- 1.49) 41.6 (13.8- 69.4)
 Class Six 174 216.0 228.9 209.8 1.36 (1.07- 1.73) 55.9 (8.4- 103.4)
 Farmers 237 114.5 131.6 138.7 0.90 (0.71- 1.14) -15.2 (-49.0- 18.6)
1991-94 Class One and Two 354 74.2 82.2 92.3 0.83 (0.67- 1.03) -19.4 (-41.3- 2.5)
 Class Three 255 86.0 112.7 123.9 1.11 (0.88- 1.41) 12.2 (-16.1- 40.5)
 Class Four 369 83.1 107.6 111.7 1.00 - 0.0 -
 Class Five 372 118.7 148.2 138.9 1.24 (1.01- 1.53) 27.2 (0.9- 53.5)
 Class Six 129 143.8 167.7 138.8 1.24 (0.94- 1.65) 27.1 (-10.0- 64.2)
 Farmers 141 77.5 85.8 92.0 0.82 (0.63- 1.08) -19.7 (-46.6- 7.2)
1996-99 Class One and Two 318 58.1 62.3 67.4 0.82 (0.65- 1.03) -15.1 (-32.7- 2.5)
 Class Three 183 60.3 73.3 78.3 0.95 (0.72- 1.25) -4.2 (-26.0- 17.6)
 Class Four 297 64.9 80.8 82.5 1.00 - 0.0 -
 Class Five 315 96.6 116.4 102.6 1.24 (0.98- 1.57) 20.1 (-1.9- 42.1)
 Class Six 162 135.5 152.7 127.7 1.55 (1.16- 2.07) 45.2 (12.0- 78.4)
 Farmers 132 72.6 71.7 72.6 0.88 (0.66- 1.17) -9.9 (-31.7- 11.9)
*age standardised  per 100,000 person-years  
 †age and ethnicity standardised per 100,000 person-years  
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7.2.2.1 Variations by age in CVD mortality by Occupational Class 

Figure 7-6 shows CVD mortality rates for two age groups separately – ages 25-44 years and 

45-59 years. These results show that CVD mortality was associated with occupational class 

in both age groups, for both sexes in all cohorts, except for 45-59 year old males in 1981-84. 

Mortality rates fell for all classes, for both male and females over the period of the four 

cohorts. 

Figure 7-7 CVD Mortality Rates* by Occupational Class, Sex, Age and Cohort  

 

*age and ethnicity standardised per 100,000 person-years  

 

The confidence intervals around the mortality rates and inequality measures are very 

unstable for younger females. This instability makes interpretation of trends in the RII and 

SII unclear, for all age and sex groups except 45-59 year old males for whom the RII 

increases substantially from 1.17 in 1981-84 to 1.99 in 1996-99 (Table 7-10). The SII for 
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45-59 year old s was greatest in 1986-89 but fell with the declining CVD mortality in all 

classes in the 1990s. 

Table 7-10 CVD Mortality by Occupational Class -RII and SII, Sex, and Cohort* 

Sex Age Cohort RII† (95% CI)  P 
(Trend) SII† (95% CI) P 

(Trend)
Females 25-44 yrs 1981-84 1.69 (0.54- 5.30) . 8 (2- 14) .
  1986-89 2.34 (0.62- 8.80) . 7 (1- 14) .
  1991-94 5.54 (0.52- 59.50) . 14 (1- 27) .
  1996-99 1.75 (0.64- 4.77) 0.96 5 (-3- 12) 0.68
 45-59 yrs 1981-84 1.49 (0.79- 2.78) . 53 (32- 73) .
  1986-89 2.07 (0.92- 4.62) . 62 (-35- 160) .
  1991-94 1.70 (0.76- 3.78) . 36 (-21- 93) .
  1996-99 4.11 (1.02- 16.55) 0.27 66 (5- 127) 0.93
Males 25-44 yrs 1981-84 1.66 (0.92- 3.00) . 21 (11- 30) .
  1986-89 3.44 (1.56- 7.59) . 33 (15- 50) .
  1991-94 1.95 (0.98- 3.87) . 15 (-7- 37) .
  1996-99 2.29 (1.13- 4.62) 0.69 16 (6- 27) 0.48
 45-59 yrs 1981-84 1.17 (0.94- 1.44) . 68 (-14- 151) .
  1986-89 1.68 (1.31- 2.16) . 189 (60- 318) .
  1991-94 1.63 (1.18- 2.25) . 125 (47- 203) .
  1996-99 1.99 (1.35- 2.95) 0.10 122 (68- 176) 0.55

    * Occupational Classes one and two combined 
     † age and ethnicity standardised  
 

7.2.2.2 Trends in IHD and Stroke mortality by occupational class 

Mortality rates for Stroke and IHD are shown in Figure 7-8, below. 

IHD Mortality: For females, the confidence intervals around the IHD mortality rates are 

wide and the association between IHD and occupational class is less consistent than the 

association with overall CVD. Mortality rates increase with decreasing social class in the 

first and last cohort but there is no clear pattern in the middle two cohorts. Summary 

measures of inequality were too imprecise for inclusion. 

For males, the association between IHD mortality and occupational class strengthens over 

time mirrors those for CVD – that is increasing relative inequality and stable absolute 

inequality. The RII for IHD increased from 1.14 to 2.02 (p-value for test of trend = 0.09). 
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Figure 7-8 Stroke and IHD Mortality Rates* by Occupational Class, Cohort Period 
and Sex 

 
*age and ethnicity standardised per 100,000 person-years  
Mortality rates and 95%CIs are given in the appendices, Table 12-42 to Table 12-45 pages 437-440).  
 

 

Stroke Mortality: The Stroke mortality rates were very imprecise for females, however rates 

were generally higher in the lower classes  (five and six) than the higher classes (one and 

two). For males Stroke mortality is associated with occupational class for classes one to five 

but classes six rates are substantially lower than all other classes in the first and last cohort.  

Both relative and absolute inequality measures peaked in 1986-89 and decreased thereafter. 
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Table 7-11 Stroke and IHD Mortality by Occupational Class – RII and SII by Cohort 
and Cause of Death – males aged 25-59 years. 

Cause Period RII (95% CI)† P 
(Trend) SII (95% CI) † P 

(Trend) 
Stroke 1981-84 1.32 (0.68- 2.55) . 6 (-9- 21) .
 1986-89 3.02 (1.09- 8.42) . 15 (4- 27) .
 1991-94 2.76 (0.97- 7.88) . 11 (4- 18) .
 1996-99 1.96 (0.67- 5.72) 0.40 6 (-3- 16) 0.62
IHD 1981-84 1.14 (0.92- 1.42) . 21 (-1- 43) .
 1986-89 1.62 (1.26- 2.08) . 59 (10- 109) .
 1991-94 1.56 (1.11- 2.18) . 37 (-0- 74) .
 1996-99 2.02 (1.33- 3.07) 0.09 40 (11- 69) 0.34

* Occupational Classes one and two combined 
† age and ethnicity standardised per 100,000 person-years  

 

7.2.3 Mortality by manual and non-Manual class and Cause of Death 

The small number of deaths due to cancer and injury for cohortees in the occupational class-

restricted cohorts, made consideration of the class-specific mortality rates inaccurate. 

Instead the contribution of different causes to the overall mortality for manual and non-

manual classes, classified according to the EGP classification, is considered (section 3.3.3.2, 

page 104). Figure 7-9 shows mortality rates for manual and non-manual classes by sex and 

age group Table 7-12 and Table 7-13 give the SRR and SRD for manual versus non-manual 

classes.  

For all cause mortality nonon-manual mortality rates are always less for the manual class 

but the relative inequality is greater for men than for women. Furthermore CVD fall for both 

manual and non-manual classes in each age group and as a consequence CVD contributes a 

declining proportion of all cause mortality rates for both manual and non-manual classes 

(Figure 7-10). 

7.2.3.1 CVD 

For females the manual:non-Manual SRR is highest in the second and fourth cohorts and 

lowest in the third cohort. The SRR is always higher for 45-59 year olds than for 25-44 year 

olds. The SRD is lower in the 1990s than the 1980s, reflecting the substantial decline in 

CVD mortality rates. For females CVD accounts for almost all the differential in mortality 

between manual and non-manual classes. 
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For males, the CVD manual:non-Manual SRR shows a consistent increase between 1981-84 

and 1996-99, in the 45-59 age group only. Unlike females, the SRR is highest in the 

youngest age group for males.  Trends in absolute inequality vary by age; the SRD for 25-59 

year old males declines over the time period but for older males increases substantially in 

the first inter-cohort period and remains stable thereafter. For all ages combined there is no 

change in the SRD over time. 

7.2.3.2 Lung Cancer 

Lung cancer mortality is a relatively uncommon cause of death for females aged 25-59 

years, nevertheless there is a trend for increasing disparities between manual and non-

manual classes, which is most apparent in the 45-59 year old age group. SRR increased 

between 1981-84 and 1996-99 from 1.37 to 1.83. The SRD increases over the first two 

inter-cohort periods but then remains constant. 

For males, relative inequalities in lung cancer mortality are substantial in all four cohorts but 

are greatest for the second cohort and decline thereafter to remain stable from 1991-94 to 

1996-99. A similar trend is seen for absolute inequalities. The SRD are greatest in 1986-89 

but decline and remain stable in the 1990s. 

7.2.3.3 Non-Lung Cancers 

For females, non-lung cancers contribute substantially to overall mortality rates in all four 

cohorts, for both manual and non-manual classes. Mortality from non-lung cancers 

remained stable across the cohorts and are not consistently associated with manual :non-

Manual class status in any of the four cohorts for both males and females. 

7.2.3.4 Injury 

Trends in mortality rates by injury varied by age, sex and manual/non-Manual class. 

Mortality rates for females were generally about half those for males, in each age and class 

strata.  

Among males, manual classes experienced a consistent decline in mortality between 1981-

84 and 1996-99 but the non-Manual class showed a small increase in mortality up until 

1991-94 after with a substantial decline in the last inter-cohort period. 
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In general there was little difference between the mortality rates of manual and non-Manual 

female cohortees.  

Figure 7-9 Mortality rates* by Manual-non-Manual status of Occupation, by Sex, Age 
and Cohort 

 
*age and ethnicity standardised 
Mortality rates and 95%CIs are given in the appendices, Table 12-46,page 441. 
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Table 7-12 Manual / non-Manual SRR and SRD by Sex, Age, Cohort and Cause of Death - Females 
SRR (95%CI)* SRD (95%CI)*† 

Age Age Cause Cohort 
25-44 yrs 45-59 yrs Total 25-44 yrs 45-59 yrs Total 

All Causes 1981-84 1.11 (0.86- 1.43) 1.09 (0.91- 1.30) 1.09 (0.94- 1.27) 8.7 (-12.4- 29.8) 35.2 (-41.9- 112.2) 18.6 (-13.1- 50.3) 
 1986-89 1.06 (0.83- 1.35) 1.23 (1.02- 1.49) 1.19 (1.02- 1.39) 4.4 (-13.9- 22.7) 81.2 (5.0- 157.4) 33.2 (2.4- 63.9) 
 1991-94 1.17 (0.91- 1.51) 1.22 (1.00- 1.49) 1.21 (1.02- 1.42) 10.3 (-6.6- 27.3) 67.9 (-4.5- 140.3) 31.9 (2.8- 61.0) 
 1996-99 1.20 (0.96- 1.51) 1.10 (0.91- 1.32) 1.12 (0.97- 1.30) 11.1 (-3.3- 25.6) 28.4 (-28.7- 85.5) 17.6 (-5.6- 40.8) 
CVD 1981-84 1.27 (0.72- 2.23) 1.47 (1.05- 2.06) 1.43 (1.06- 1.93) 4.2 (-5.8- 14.2) 57.1 (5.7- 108.5) 24.0 (3.8- 44.2) 
 1986-89 1.69 (0.92- 3.11) 1.82 (1.24- 2.67) 1.80 (1.28- 2.53) 5.2 (-1.4- 11.8) 60.5 (17.0- 104.0) 25.9 (9.1- 42.7) 
 1991-94 1.15 (0.62- 2.13) 1.45 (0.94- 2.25) 1.39 (0.96- 2.02) 1.5 (-5.3- 8.3) 29.2 (-7.5- 65.8) 11.9 (-2.5- 26.2) 
 1996-99 1.54 (0.90- 2.64) 2.00 (1.30- 3.09) 1.90 (1.32- 2.74) 4.2 (-1.6- 9.9) 45.8 (11.8- 79.8) 19.8 (6.5- 33.0) 
Lung Cancer 1981-84 7.05 (0.72- 69.42) 1.37 (0.66- 2.86) 1.52 (0.76- 3.04) 1.8 (-0.7- 4.3) 7.1 (-9.6- 23.8) 3.8 (-2.7- 10.2) 
 1986-89 0.65 (0.15- 2.78) 1.58 (0.81- 3.07) 1.44 (0.78- 2.66) -0.8 (-3.4- 1.8) 13.1 (-7.7- 33.9) 4.4 (-3.6- 12.3) 
 1991-94 0.93 (0.32- 2.72) 1.71 (0.79- 3.67) 1.59 (0.79- 3.20) -0.2 (-2.7- 2.3) 16.7 (-11.9- 45.3) 6.1 (-4.7- 16.9) 
 1996-99 0.82 (0.30- 2.25) 1.83 (1.08- 3.08) 1.60 (1.01- 2.55) -0.6 (-3.4- 2.2) 15.4 (0.9- 30.0) 5.4 (-0.3- 11.1) 
Non Lung Cancer 1981-84 1.05 (0.71- 1.54) 0.87 (0.67- 1.13) 0.91 (0.73- 1.13) 1.5 (-11.0- 14.0) -27.0 (-76.2- 22.2) -9.2 (-29.2- 10.8) 
 1986-89 1.07 (0.76- 1.51) 1.08 (0.83- 1.41) 1.08 (0.86- 1.35) 2.1 (-8.5- 12.6) 14.8 (-36.9- 66.5) 6.8 (-13.6- 27.3) 
 1991-94 1.05 (0.73- 1.51) 1.00 (0.76- 1.31) 1.01 (0.80- 1.27) 1.2 (-8.0- 10.4) -0.8 (-51.7- 50.1) 0.4 (-19.5- 20.4) 
 1996-99 1.14 (0.80- 1.62) 0.88 (0.70- 1.12) 0.93 (0.76- 1.14) 3.2 (-5.6- 12.0) -21.7 (-61.9- 18.5) -6.1 (-22.1- 9.9) 
Injury 1981-84 0.80 (0.37- 1.72) 0.62 (0.27- 1.41) 0.72 (0.41- 1.27) -2.2 (-9.6- 5.1) -5.6 (-14.5- 3.4) -3.5 (-9.2- 2.2) 
 1986-89 1.02 (0.56- 1.84) 1.37 (0.55- 3.43) 1.15 (0.68- 1.95) 0.2 (-8.1- 8.5) 5.5 (-11.8- 22.7) 2.2 (-6.1- 10.5) 
 1991-94 1.40 (0.75- 2.63) 2.81 (1.20- 6.59) 1.65 (0.99- 2.76) 4.3 (-4.4- 13.1) 7.1 (-0.3- 14.5) 5.4 (-0.7- 11.5) 
 1996-99 1.27 (0.64- 2.54) 0.40 (0.15- 1.10) 0.87 (0.49- 1.54) 1.9 (-3.8- 7.6) -6.0 (-11.9- -0.1) -1.1 (-5.3- 3.2) 
*age and ethnicity standardised 
†per 100,000 person-years 

Jackie Fawcett 2005 Socioeconomic Trends in Mortality in NZ 1981-1999      248 



 

Table 7-13 Manual / non-Manual SRR and SRD by Sex, Age, Cohort and Cause of Death - Males 
SRR (95%CI)* SRD (95%CI)*† 

Age Age Cause Cohort 
25-44 yrs 45-59 yrs Total 25-44 yrs 45-59 yrs Total 

All Causes 1981-84 1.63 (1.39- 1.91) 1.13 (1.03- 1.24) 1.22 (1.12- 1.32) 71.8 (49.7- 93.9) 113.1 (29.3- 197.0) 87.6 (52.8- 122.4) 
 1986-89 1.66 (1.44- 1.92) 1.14 (1.04- 1.25) 1.24 (1.14- 1.34) 69.1 (50.1- 88.0) 105.1 (31.5- 178.6) 82.8 (52.4- 113.3) 
 1991-94 1.29 (1.11- 1.50) 1.18 (1.05- 1.33) 1.21 (1.10- 1.33) 33.7 (13.8- 53.6) 98.4 (29.9- 166.9) 58.4 (29.5- 87.4) 
 1996-99 1.48 (1.27- 1.73) 1.29 (1.15- 1.45) 1.34 (1.22- 1.47) 47.0 (28.2- 65.8) 130.8 (70.6- 191.0) 79.0 (53.3- 104.8) 
CVD 1981-84 1.46 (1.07- 1.99) 1.03 (0.91- 1.17) 1.08 (0.96- 1.21) 15.2 (3.5- 26.8) 14.1 (-41.1- 69.3) 14.7 (-7.5- 37.0) 
 1986-89 1.55 (1.13- 2.12) 1.14 (1.00- 1.30) 1.18 (1.05- 1.34) 12.9 (4.1- 21.8) 50.3 (1.7- 98.9) 27.2 (7.8- 46.6) 
 1991-94 1.40 (1.02- 1.92) 1.21 (1.01- 1.45) 1.23 (1.05- 1.45) 8.3 (0.7- 16.0) 49.1 (2.2- 95.9) 23.9 (5.4- 42.4) 
 1996-99 1.39 (1.01- 1.90) 1.30 (1.07- 1.58) 1.31 (1.11- 1.56) 7.0 (0.2- 13.7) 49.5 (12.8- 86.2) 23.2 (8.6- 37.9) 
Lung Cancer 1981-84 1.17 (0.40- 3.43) 1.43 (0.99- 2.06) 1.42 (1.00- 2.02) 0.4 (-2.2- 2.9) 37.6 (2.3- 72.8) 14.6 (1.0- 28.2) 
 1986-89 1.86 (0.41- 8.52) 2.00 (1.46- 2.74) 2.00 (1.47- 2.73) 0.5 (-0.8- 1.9) 54.2 (30.8- 77.7) 21.1 (12.1- 30.1) 
 1991-94 0.54 (0.17- 1.74) 1.81 (1.21- 2.69) 1.69 (1.16- 2.47) -1.0 (-2.7- 0.8) 27.0 (8.5- 45.5) 9.7 (2.6- 16.9) 
 1996-99 1.39 (0.34- 5.66) 1.81 (1.19- 2.75) 1.79 (1.19- 2.70) 0.3 (-0.9- 1.4) 25.4 (7.6- 43.1) 9.9 (3.0- 16.7) 
Non Lung Cancer 1981-84 1.30 (0.95- 1.79) 1.14 (0.94- 1.38) 1.16 (0.98- 1.38) 6.5 (-1.3- 14.3) 25.2 (-12.2- 62.6) 13.6 (-1.4- 28.7) 
 1986-89 1.37 (0.98- 1.90) 0.89 (0.74- 1.07) 0.94 (0.80- 1.12) 6.0 (-0.3- 12.3) -23.1 (-60.4- 14.3) -5.1 (-19.9- 9.7) 
 1991-94 1.07 (0.77- 1.48) 1.02 (0.83- 1.26) 1.03 (0.86- 1.24) 1.4 (-5.4- 8.2) 4.1 (-34.5- 42.7) 2.4 (-12.9- 17.7) 
 1996-99 1.26 (0.89- 1.79) 1.12 (0.92- 1.37) 1.14 (0.95- 1.36) 4.0 (-2.1- 10.0) 20.2 (-15.4- 55.8) 10.2 (-4.0- 24.3) 
Injury 1981-84 2.46 (1.77- 3.41) 2.08 (1.23- 3.51) 2.32 (1.75- 3.07) 38.1 (25.6- 50.5) 27.3 (10.2- 44.3) 33.9 (23.9- 44.0) 
 1986-89 2.18 (1.66- 2.87) 1.60 (1.11- 2.31) 1.97 (1.58- 2.44) 34.4 (23.1- 45.6) 16.9 (3.9- 29.9) 27.7 (19.2- 36.2) 
 1991-94 1.37 (1.02- 1.84) 1.55 (0.94- 2.54) 1.41 (1.10- 1.82) 14.4 (1.4- 27.3) 10.5 (-1.4- 22.3) 12.9 (3.6- 22.1) 
 1996-99 2.25 (1.61- 3.14) 1.65 (0.93- 2.90) 2.03 (1.51- 2.72) 26.8 (15.8- 37.8) 13.2 (-1.2- 27.7) 21.6 (12.9- 30.3) 
*age and ethnicity standardised 
†per 100,000 person-years  
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Figure 7-10 Contribution of Causes to Manual-non-Manual SRD* for All-Cause 
Mortality, by age sex and cohort. 

 

*age and ethnicity standardised per 100,000 person-years  
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7.3. Assessment of Bias 

7.3.1 Sensitivity to the Occupational Grouping 

Figure 7-11 shows, for all cause mortality, mortality by occupational class using the 

different occupational class classifications for the 1991-94 and 1996-99 cohorts. The Elley-

Irving scale produces a consistent monotonic relationship between social class and mortality 

rates for males which is not the case for either of the NZSEI scales. 

Figure 7-11 Comparison of Performance of the year specific occupational 
classificationi with the Elley-Irving Classification, all cause mortality, ages 25-59 years 

(a) 1991  

       

1996  

              
1 1981-84 and 1986-89 Elley-Irving classification, 1991-94 NZSEI91 Classification, 1996-99 
NZSEI96 classification  
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Figure 7-12 shows the impact on trends in the RII of using the Elley-Irving classification of 

occupations for all four cohorts compared to the period specific occupational classifications. 

Use of the year specific classifications produces lower RII and SII in the 1991-94 and 1996-

99 cohorts. The use of the year specific scales thus leads to an underestimate of the increase 

in the RII and SII relative to the Elley-Irving scale. 

Figure 7-12 Comparison of Trend in RII and SII  for Elley-Irving Occupational Class 
and Year Specific Occupational Classifications*, All Cause Mortality, ages 25-59 years 

 

* 1981-84 and 1986-89 Elley-Irving classification, 1991-94 NZSEI91 Classification, 1996-99 NZSEI96 
classification 

I decided to use the Elley-Irving classification because it I was able to produce a continuous 

series for the four cohorts. The SEI91 and SEI96 classifications were developed in response 

to a change in the occupational coding scheme. In these cohorts occupations were coded 

according to both the old task based classification (NZSCO68) and the more recent skill 

based classifications (NZSCO90 and NZSCO95). Differences between the year-specific 

classifications and the Elley-Irving scales come about both because of a change in the 

occupational coding and also differences in the methods by which the scales were derived. 
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7.3.2 Bias due to differential Health Selection Effects 

The analyses in this chapter are limited to cohortees with a valid occupational class variable. 

Those without a valid variable account for around 40% of females and 20% of males in each 

cohort.  Table 7-14 gives the SRR of those excluded from the analyses compared to those 

included. Cohortees excluded from the analyses had mortality rates substantially in excess 

of cohortees included in the analyses.  The excess mortality was higher for males than 

females.  

Table 7-14 SRR for all cause mortality. With:without current occupation by sex, age 
and cohort period. 

Age Sex Cohort Period 25-44 yrs 45-59 yrs Total 
Females 1981-84 1.75 (1.51- 2.02) 1.85 (1.69- 2.04) 1.83 (1.69- 1.98)
 1986-89 1.63 (1.42- 1.87) 2.03 (1.84- 2.23) 1.93 (1.78- 2.08)
 1991-94 2.07 (1.80- 2.37) 2.02 (1.83- 2.23) 2.03 (1.87- 2.20)
 1996-99 1.95 (1.71- 2.22) 2.03 (1.85- 2.23) 2.01 (1.86- 2.17)
Males 1981-84 2.58 (2.23- 2.99) 2.20 (2.04- 2.37) 2.28 (2.14- 2.44)
 1986-89 3.21 (2.82- 3.66) 2.48 (2.31- 2.67) 2.65 (2.49- 2.83)
 1991-94 2.19 (1.96- 2.46) 2.28 (2.12- 2.45) 2.26 (2.12- 2.40)
 1996-99 1.89 (1.69- 2.13) 2.10 (1.95- 2.27) 2.04 (1.92- 2.18)

 

Given the changing proportion of the cohorts excluded with missing data it was possible 

that differential health selection from the active labour force as a result of illness would 

result in selection biases that varied by cohort. In order to assess possible health selection 

bias in each cohort the mortality rates and RII were adjusted using the method of Kunst and 

Mackenbach (Section 3.7.2.3, page 115). 

Household Labour Force Survey (HLFS) data was used to determine the proportion of each 

class who were active and inactive. HLFS data are weighted to represent the New Zealand 

population. Cells with less than 1000 population are suppressed in all SNZ output. It was 

therefore only feasible to obtain proportions inactive and active for the combined 25-59 year 

age group. The proportion of each class who were inactive and the proportion of the inactive 

that were in each class by sex and year are given in Table 7-15, below. Both the proportion 

of each class that was inactive and the proportion of the inactive in each class were highest 

in the lowest occupational class (class 6).  
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Note that occupational codes available on the HLFS were the NZSCO68 in 1986, the 

NZCSC90 in 1991, and the NZSCO in 1996. Thus the results shown are for the year 

specific occupational class rather than the Elley-Irving classes 

 

Table 7-15  Proportion of each class inactive and proportion of inactive in each class*, 
by sex and census period – ages 25-59 years 

Cohort Period 
1986 1991 1996 

Sex Class Proportion 
of Class 
inactive 

Proportion 
of Inactive 

in Class 

Proportion 
of Class 
inactive 

Proportion 
of Inactive 

in Class 

Proportion 
of Class 
inactive 

Proportion 
of Inactive 

in Class 
Females Class one 0.00 0.00 0.20 0.04 0.19 0.04
 Class two 0.29 0.14 0.22 0.09 0.22 0.10
 Class three 0.26 0.04 0.25 0.11 0.24 0.14
 Class four 0.28 0.02 0.31 0.20 0.28 0.20
 Class five 0.34 0.28 0.45 0.22 0.40 0.21
 Class six 0.42 0.52 0.52 0.34 0.43 0.31
Males Class one 0.00 0.00 0.02 0.02 0.05 0.05
 Class two 0.04 0.13 0.05 0.06 0.02 0.03
 Class three 0.02 0.05 0.08 0.14 0.06 0.12
 Class four 0.00 0.00 0.15 0.28 0.12 0.26
 Class five 0.06 0.28 0.17 0.27 0.15 0.27
 Class six 0.09 0.53 0.15 0.24 0.17 0.27
*1981-84 and 1986-89 Elley-Irving classification, 1991-94 NZSEI91 Classification, 1996-99 NZSEI96 
classification 
 

The proportion of each class that was inactive was used to adjust the class specific mortality 

rates; adjusted rates are given in Table 7-16. As a result of the over-representation of class 

six in the inactive population the adjustments to the mortality rates for class six are greater 

than for class one.  

Among females the effect of the adjustment was greatest in the earlier cohorts, while for 

men the effect was greatest in the later cohorts.  
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Table 7-16 Mortality rates* adjusted for the proportion inactive in each class†, by sex , cohort and cause of death – Females ages 
25-59 years 

Females  Males 
All Causes CVD Cancer  All Causes CVD Cancer Cohort Class 

Std Rate Adjusted 
Rate Std Rate Adjusted 

Rate Std Rate Adjusted 
Rate 

 Std Rate Adjusted 
Rate Std Rate Adjusted 

Rate Std Rate Adjusted 
Rate 

1986-89 Class one 146.3 146.3 96.9 96.9 8.6 8.6 248.9 248.9 91.3 91.3 91.4 91.4
 Class two 188.5 240.1 96.8 111.9 55.6 74.9 317.6 338.2 98.0 102.4 131.0 137.1
 Class three 173.2 214.9 97.0 110.3 27.2 35.5 401.3 416.0 124.1 127.3 173.2 177.7
 Class four 167.2 211.0 90.7 104.2 37.8 50.4 394.3 394.3 118.2 118.2 153.9 153.9
 Class five 212.8 279.2 112.0 131.9 50.8 70.9 483.0 532.2 142.4 152.5 195.5 209.7
 Class six 216.6 300.7 110.5 134.9 72.8 108.7 490.5 566.8 126.6 140.3 209.8 233.2

1991-94 Class one 161.0 194.8 95.4 105.3 40.0 50.4 256.3 261.9 93.9 95.1 76.8 78.3
 Class two 135.4 166.5 80.8 90.0 30.9 39.7 287.5 305.6 113.0 117.3 100.9 106.6
 Class three 150.6 188.9 103.5 116.5 14.3 18.8 261.9 288.9 79.0 83.9 114.1 124.6
 Class four 160.0 210.7 95.7 110.7 31.4 43.8 315.8 373.5 95.0 105.5 119.0 138.5
 Class five 189.6 276.7 108.0 132.6 44.8 70.4 361.6 437.3 113.8 128.2 133.9 159.0
 Class six 177.3 271.5 107.5 135.8 36.1 59.9 333.2 396.0 112.3 125.1 123.9 144.8

1996-99 Class one 130.0 155.5 95.0 105.0 8.2 10.0 198.1 209.6 79.6 82.1 52.6 55.7
 Class two 115.7 141.3 91.9 102.8 13.6 17.0 219.8 225.5 85.7 86.9 55.1 56.5
 Class three 134.3 167.5 85.1 96.3 20.4 26.1 240.6 255.6 94.5 97.7 76.4 81.2
 Class four 152.8 196.5 102.1 117.7 25.7 34.0 294.9 332.6 105.4 112.7 91.5 103.2
 Class five 151.2 213.3 95.9 116.9 24.0 35.1 320.6 372.8 101.7 110.6 96.3 112.0
 Class six 161.6 232.6 97.0 119.8 37.6 56.2 294.9 348.9 101.4 111.4 107.1 126.7
*age and ethnicity standardised per 100,000 person-years  
†1981-84 and 1986-89 Elley-Irving classification, 1991-94 NZSEI91 Classification, 1996-99 NZSEI96 classification
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The RII is dependent on both the mortality rate and the class distribution of the population. 

The RII was recalculated to take account of the redistribution of the inactive cohort as well 

as the adjusted mortality rates. Adjusted RII and SII are given in Table 7-17, below. In all 

cases, except CVD for females in 1986-89 and 1991-94, the RII and SII increased as a 

consequence of the adjustment. For females, the RII for CVD decreased from 5.79 to 3.69 in 

1986-89 and from 3.39 to 2.50 in 1991-94. 

Table 7-17 RII and SII for Mortality by Occupational Class*, Adjusted for Proportion 
of Class Inactive, by sex, cohort, and cause– ages 25-59 years 

Cause of Death Sex Cohort 
All Causes CVD  Cancer 

  RII† Adjusted 
RII†

RII† Adjusted 
RII†

 RII† Adjusted 
RII†

Females 1981-84 1.27 .. 2.83 ..  1.10 ..
 1986-89 1.29 1.65 5.79 3.69  1.14 1.39
 1991-94 1.40 1.88 3.39 2.50  1.35 1.53
 1996-99 1.37 1.73 3.76 4.82  1.16 1.30

  SII† Adjusted SII† SII† Adjusted SII†  SII† Adjusted SII†

 1981-84 48 .. 52 ..  9 ..
 1986-89 45 123 48 78  13 39
 1991-94 54 139 27 41  29 49
 1996-99 46 106 28 48  14 29

  RII† Adjusted 
RII†

RII† Adjusted 
RII†

 RII† Adjusted 
RII†

Males 1981-84 1.52 .. 1.27 ..  1.41 ..
 1986-89 1.88 2.10 1.94 2.06  1.50 1.62
 1991-94 1.45 1.71 1.46 1.69  1.30 1.36
 1996-99 1.66 1.89 2.16 2.43  1.28 1.36

  SII† Adjusted SII† SII† Adjusted SII†  SII† Adjusted SII†

 1981-84 182 .. 46 ..  44 ..
 1986-89 240 301 102 119  48 59
 1991-94 112 186 43 68  25 33
 1996-99 131 189 61 80  23 32
*1981-84 and 1986-89 Elley-Irving classification, 1991-94 NZSEI91 Classification, 1996-99 NZSEI96 
classification. † age and ethnicity standardised 

 

Although the size of the adjustments to the RII are large enough to bring into question the 

usefulness of occupational class analyses for examining trends in inequalities, these 

adjustments should be viewed as relatively extreme. The method used here to adjust for 

health selection relies on the assumption that the excess mortality among those without a 
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current occupation is the result of health selection out of the labour force. Two aspects of 

this assumption are questionable; first that lack of a current occupation is a result of illness; 

second that health selection explains all of the increased risk of mortality in those without a 

current occupation is in itself likely to be a risk factor for some illnesses. 

Figure 7-13 Comparison of Unadjusted and Adjusted RII and SII by Sex, Cohort and 
Cause – ages 25-59 years 

a. All Cause Mortality  

 

b. CVD 
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*age and ethnicity standardised 

c. Cancer 

 

 

*age and ethnicity standardised 
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Chapter 8 Effect Modification by Ethnicity 

Text Box 7. Summary of Effect Modification by Ethnicity 
Ethnicity is an independent determinant of both mortality and socioeconomic position. Thus 
ethnicity is a confounder of the association between socioeconomic position and mortality. 
Accordingly, ethnicity has been adjusted for in all other chapters of this thesis 

The purpose of this Chapter is to determine whether the socio-economic mortality gradients 
reported elsewhere in this thesis, and trends in these gradients, apply equally to Mäori, 
Pacific and non-Mäori non-Pacific ethnic groups.  In epidemiological terms, this Chapter 
explores possible effect measure modification of the association of socio-economic position 
with mortality by ethnicity.  

Mortality rates by ethnicity and Socioeconomic Position.  

Within levels of education, income and occupational class mortality rates for all cause 
mortality are higher for Māori than non-Māori non-Pacific. That is, ethnic differences in 
mortality are not explained by a single socio-economic factor (consistent with previous New 
Zealand research). Despite wide confidence intervals, in some cases, this pattern is 
consistent across all four cohorts for both men and women. Unfortunately due to sparse data 
the Pacific ethnic group could not be analysed separately. 

Trends in Mortality rates by ethnicity within Socioeconomic groups.  

In most instances trends in mortality rates by socio-economic group were similar by 
ethnicity. The main exceptions were: 

Education: Whereas the non-Māori non-Pacific ethnic groups show declines in all cause 
mortality and CVD mortality at all education levels there is no consistent evidence that all 
cause mortality rates have declined at any level of education for Māori.  

Income: Among females with high incomes, and males with high Mäori mortality rates 
increased while the mortality rates of the corresponding non-Mäori non-Pacific income 
group decreased. 

Occupational Class: Mortality rates in non-manual occupations declined faster for Māori 
than for non-Māori non-Pacific cohortees. 

Modification of low-high socio-economic position rate differences (SRD) 

In almost all instances, low-high socioeconomic position rate differences for education, 
income and occupational class, for both all cause and CVD mortality, are higher for Māori 
than non-Māori non-Pacific.  

Modification of trends in the low-high socio-economic position rate differences 
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(SRD) 

In general Trends in the SRD were too imprecise to distinguish differences by ethnicity. 
However there was a suggestion of some modification of the SRD in the following 
circumstances. 

Low-high income SRD: among males only, the SRD for Māori decreased up until 1991-94 
before increasing substantially in the last cohort, while the SRD for non-Māori non-Pacific 
were stable until 1991-94, but then decreased. 

Manual-non-manual Occupational Class SRD: for males only, increased for Mäori but 
decreased for non-Mäori non-Pacific. 

Modification of the low to high socio-economic position Rate Ratios (SRR) 

There was no consistent pattern for SRR to be higher or lower for Māori compared to non-
Māori non-Pacific for all cause mortality or CVD mortality.  

Modification of trends for the low to high socio-economic position Rate Ratios 
(SRR) 

In general there was no clear evidence of modification of the SRR trend by ethnicity. The 
one possible exception was for the SRR for Low to High income, for females only; the low 
to high income SRR decreased over time for Māori females but increased for non-Māori 
non-Pacific females. Wide confidence intervals however limit the weight that should be 
given to this observation. 
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8.1. Background 

Thus far results have been presented, standardised for both age and ethnicity. This chapter 

explores whether ethnicity is also a modifier of both the associations between ethnicity and 

mortality and the trends in mortality by socio-economic position. 

There are substantial differences in mortality at each census, between Māori, Pacific Island 

and non-Māori non-Pacific ethnic (see section 4.4, page 127). Thus ethnicity is a major 

determinant of mortality. Ethnicity is also an important determinant of socio-economic 

position. In the presence of an association between ethnicity and socio-economic position 

ethnicity acts as a potential confounder of the association between socio-economic position 

and mortality.  

Figure 8-1 Directed Acyclic Graph (DAG) showing conditions where ethnicity is a 
confounder of the relationship between socio-economic position and mortality. 

Socio-economic
position

Ethnicity

MORTALITY
 

 

For ethnicity to modify the relationship between socio-economic position and mortality, the 

relationship between socio-economic position and mortality must be different according to 

ethnicity. In addition to being of intrinsic interest such effect modification, such effect 

modification may also have an effect on the interpretation of results presented elsewhere in 

this thesis.  

In the presence of effect modification standardisation by ethnicity will not control for the 

effect of ethnicity on inequality trends if the inequality trends are themselves modified by 

ethnicity. This is best explained by an example; consider a population comprised of two 

ethnic groups A and B, SRR and SRD are calculated using a standard population comprised 

20% Group A and 80% Group B.  Table 8-1 shows the RR and RD for high to low income 
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in the presence of effect modification that varies over time. Standardisation produces SRR 

and SRD estimates that are weighted by the ethnic composition of the standard population, 

but do not allow for the changing association of ethnicity and mortality by income level. In 

this example,  the SRR and SRD are the same in the two periods for Group B but increase in 

the second period for group A. The ethnicity standardised SRR and SRD changes over the 

two periods as a result of the changing association in group A, but not group B. Thus the 

changes in the ethnicity standardised effect measures are a consequence of changes in the 

SRR and SRD for Group B only.  

Table 8-1 Example of the Effect of Changing Effect Modification by Ethnicity on the 
Ethnicity SRD and SRR 

RR RD Ethnic Group % of  standard 
population Period 1 Period 2 Period 1 Period 2 

Group A 20% 1.20 1.80  100 140 
Group B 80% 1.50 1.50  150 150 
  SRR  SRD 
 1.44 1.56   140 148 

 

The Wald chi-square test for homogeneity is used as formal statistical test for modification 

of the point estimates of the SRR and SRD in each cohort in this chapter (methods section 

3.6.5, page 111). As the standard population used a three-way classification of ethnicity, the 

test for homogeneity is applied across all three ethnic groupings – Māori, Pacific and non-

Māori non-Pacific. (However data are too sparse to present for Pacific). On occasions, 

therefore, statistically significant tests of homogeneity may arise purely due to the Pacific 

group – I point out these occurrences. 

In summary, this chapter provides a brief description of mortality rates by socio-economic 

position and ethnicity for each cohort, and considers the differences in trends in mortality 

rates and inequality measures by ethnicity. Given that this chapter involves multiple 

comparisons of effect measures by ethnicity and time period, over-emphasising a few results 

without reference to the general patterns could lead to spurious conclusions. I have taken a 

conservative approach and only draw a conclusion that effect modification exists where the 

evidence is strong.  
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8.1.1 Ethnicity and Education Level 

Table 8-2 and Table 8-3 give the number of deaths, standardised mortality rates, SRR and 

SRD by ethnicity and education level for all-causes and CVD. Low numbers of Māori 

deaths in the higher education levels in the earlier cohorts limit the interpretation of trends.  

8.1.2 All cause mortality by education 

Figure 8-2 shows that Māori mortality rates were higher than non-Māori at all levels of 

education, in each of the four cohorts. Confidence intervals around the mortality rates for 

Māori with high or medium qualifications are wide due to the small size of these population 

groups. Nevertheless the pattern of higher Mortality for Māori is consistent in all four 

cohorts. 

Figure 8-2 All Cause Mortality Rates* by Ethnicity and Education Level, Māori and 
Non-Māori non-Pacific, Ages 25-77 Years, by Sex and Cohort. 

 

*age standardised per 100,000 person-years  
 

For the non-Māori non-Pacific group all-cause mortality rates declined by similar 

proportions for all education levels over the four cohorts. Furthermore mortality rates 

declined more, in percentage terms, for non-Māori non-Pacific than for their Māori 

counterparts. 
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The Low-High education SRD, for Māori are two to three times greater than for non-Māori 

non-Pacific cohortees in each period for both males and females. The test for homogeneity 

yielded p-values less than 0.05 in the 1981-84 and 1991-96 cohorts for females and in the 

1986-89 and 1996-99 cohorts for males. For Māori females the SRD was highest in the 

middle two cohorts; for non-Māori non-Pacific the SRD showed no particular pattern over 

time. Thus there is reasonable evidence that the SRD, within time periods, are 

heterogeneous by ethnicity but the same conclusion cannot be drawn about trends in the 

SRD. 

The All-Cause low- to high-education SRR were similar for Māori or non-Māori non-

Pacific and the confidence intervals, for Māori and non-Māori non-Pacific, overlap in each 

cohort, for both males and females. Trends in the SRR were relatively stable for non-Māori 

non-Pacific but for Māori the SRR increased consistently up until 1991-94 before 

decreasing in the last cohort. However, given the width of the confidence intervals I 

conclude that there is no support for heterogeneity of the SRR or of trends in the SRR. 

8.1.3 CVD mortality by education 

Figure 8-3 shows CVD mortality rates by ethnic group and three levels of education. Māori 

CVD mortality rates were higher than non-Māori non-Pacific rates at all levels of education, 

in each of the four cohorts. For the non-Māori non-Pacific group all educational levels 

experienced substantial declines in CVD mortality. Wide confidence intervals limit the 

interpretation of trends in mortality by education level for Māori females with high levels of 

education. CVD mortality rates did not decline as much for Māori males as their non-Māori 

non-Pacific counterparts. In conclusion there is strong evidence of heterogeneity of the 

mortality rates by ethnicity and some evidence, especially for males, of heterogeneity of 

mortality trends within education groups. 
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Figure 8-3 CVD Mortality Rates* by Ethnicity and Education Level, Māori and Non-
Māori non-Pacific, Ages 25-77 Years, by Sex and Cohort.  

 

*age standardised per 100,000 person-years  

 

The SRD were higher for Māori than for non-Māori non-Pacific for both sexes in all 

periods, except females in 1981-84. However the test for homogeneity of the SRD, by 

ethnicity, yielded statistically significant p-values (less than 0.05) in 1996-99 (p=0.012), for 

males only. There was no consistent pattern for the SRR for CVD to be higher or lower for 

Māori compared to non-Māori non-Pacific. Confirming the general impression of 

homogeneity for the SRR by ethnicity tests for homogeneity by ethnicity of the SRR yielded 

p-values greater than 0.05 in all but one case - females in 1981-84 (p=0.04) 

A large rise in the CVD SRR for Māori females arose out of large falls in the mortality rates 

for the high-education group. Confidence intervals were however wide and it is not possible 

to draw conclusions about differences by ethnicity in the trends in the SRR for CVD from 

these results. 
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Table 8-2 Change in mortality rates* by ethnicity and education level, Māori and non-Māori non-Pacific, ages 25-77 years – Females 
1981-84 1986-89 1991-94 1996-99 

Ethnicity Education 
Level Death

s (n)† Std Rate (95 % CI) Death
s (n) † Std Rate (95 % CI) Deaths 

(n) † Std Rate (95 % CI) Deaths 
(n) † Std Rate (95 % CI) 

% 
Chang

e 
All Causes      
Māori Low 1,179 1,361 (1,232 1,489) 1,194 1,321 (1209- 1,433) 1,386 1,328 (1,227

-
1,428) 1,560 1,304 (1,214

-
1,395) -4% 

Medium 69 1,553 (454- 2,652) 117 1,017 (686- 1,348) 213 934 (759- 1,108) 414 1,001 (854- 1,148) -36% 
High 57 993 (509- 1,476) 129 908 (652- 1,164) 207 799 (598- 999) 360 956 (788- 1,124) -4% 

SRR (Low:High)  1.37 (0.83- 2.25) 1.46 (1.08- 1.95) 1.66 (1.28- 2.16) 1.36 (1.13- 1.65)  
SRD (Low-High)  368 (-132- 868) 413 (134- 693) 529 (305- 753) 348 (157- 539)  

Non-M non-P Low 9,750 662 (645- 678) 7,920 641 (624- 658) 6,234 603 (585- 621) 6,255 522 (507- 537) -21% 
Medium 1,176 579 (535- 623) 2,292 551 (524- 578) 3,675 485 (467- 503) 2,886 436 (418- 454) -25% 
High 1,293 469 (435- 503) 2,133 489 (462- 516) 2,502 420 (399- 440) 2,337 364 (346- 382) -22% 

SRR (Low:High)  1.41 (1.31- 1.52) 1.31 (1.23- 1.39) 1.44 (1.36- 1.52) 1.43 (1.35- 1.52)  
SRD (Low-High)  192 (155- 230) 152 (120- 184) 183 (156- 211) 158 (134- 181)  
p-value, SRR homogeneity   <0.01 ‡ 0.76  0.06 0.26   
p-value, SRD homogeneity  <0.01 ‡ 0.18  <0.01 0.10   

CVD      
Māori Low 483 609 (522- 695) 480 581 (502- 660) 510 527 (459- 596) 540 480 (424- 536) -21% 

Medium 27 463 (139- 787) 36 450 (203- 697) 81 395 (277- 513) 141 442 (332- 552) -5% 
High 27 674 (242- 1,107) 51 444 (249- 640) 75 346 (204- 487) 84 333 (220- 446) -51% 

SRR (Low:High)  0.90 (0.47- 1.74) 1.31 (0.82- 2.07) 1.52 (0.99- 2.34) 1.44 (1.01- 2.07)  
SRD (Low-High)  -66 (-507- 376) 137 (-74- 348) 181 (24- 339) 147 (21- 273)  

Non-M non-P Low 4,413 299 (288- 310) 3,222 259 (248- 269) 2,304 227 (216- 238) 1,839 149 (141- 157) -50% 
Medium 402 225 (197- 254) 861 215 (198- 233) 1,284 163 (152- 173) 783 124 (115- 134) -45% 
High 432 184 (161- 207) 681 185 (167- 202) 684 139 (126- 152) 537 98 (88- 108) -47% 

SRR (Low:High)  1.63 (1.43- 1.85) 1.4 (1.26- 1.55) 1.63 (1.47- 1.81) 1.53 (1.36- 1.71)  
SRD (Low-High)  115 (90- 140) 74 (53- 95) 88 (71- 105) 51 (39- 64)  

p-value, SRR homogeneity   0.04 0.88  0.92 0.66   
p-value, SRD homogeneity  0.11 0.83  0.42 0.19   

*age standardised per 100,000 person-years  †random rounded according to SNZ protocols ‡ p-value largely driven by estimates for the Pacific group. 

Jackie Fawcett 2005 Socioeconomic Trends in Mortality in NZ 1981-1999       267 



268 

Table 8-3 Change in mortality rates* by ethnicity and education level, Māori and non-Māori non-Pacific, ages 25-77 years – Males 
1981-84 1986-89 1991-94 1996-99 

Ethnicity Educati
on Level Death

s (n) † Std Rate (95 % CI) Death
s (n) † Std Rate (95 % CI) Deaths 

(n) † Std Rate (95 % CI) Deaths 
(n) † Std Rate (95 % CI) 

% 
Chang

e 
All Causes      
Māori Low 1,668 1,837 (1,702- 1,972) 1,461 1,683 (1,557- 1,809) 1,785 1,814 (1,693

-
1,936) 2,097 1,770 (1,667- 1,873) -4% 

Medium 84 1,023 (614- 1,432) 198 1,291 (1,035- 1,546) 267 1,462 (1,224
-

1,699) 510 1,430 (1,258- 1,603) 40% 

High 123 1,307 (904- 1,709) 270 1,137 (922- 1,351) 489 1,592 (1,323
-

1,860) 624 1,321 (1,172- 1,470) 1% 

SRR (Low:High)  1.41 (1.02- 1.93) 1.48 (1.21- 1.81) 1.14 (0.95- 1.37) 1.34 (1.18- 1.52)  
SRD (Low-High)  531 (106- 955) 546 (298- 795) 223 (-72- 517) 449 (268- 630)  

Non-M non-P Low 14,304 1,110 (1,087- 1,133) 9,951 1,058 (1,033- 1083) 8,040 951 (926- 976) 8,295 813 (791- 835) -27% 
Medium 2,145 976 (924- 1,028) 3,456 922 (886- 959) 4,473 807 (779- 834) 3,657 683 (658- 709) -30% 
High 3,423 833 (797- 869) 6,576 819 (795- 843) 7,080 716 (696- 736) 5,889 615 (597- 633) -26% 

SRR (Low:High)  1.33 (1.27- 1.40) 1.29 (1.24- 1.34) 1.33 (1.28- 1.38) 1.32 (1.27- 1.38)  
SRD (Low-High)  277 (234- 319) 239 (205- 274) 235 (203- 267) 198 (169- 226)  

p-value, SRR homogeneity   0.48 0.29  0.05 0.92   
p-value, SRD homogeneity  0.34 0.04  0.40 0.01   
CVD      
Māori Low 771 852 (763- 941) 630 746 (659- 833) 771 780 (703- 858) 843 744 (676- 813) -13% 

Medium 30 569 (247- 892) 90 621 (443- 799) 108 607 (459- 756) 198 563 (456- 670) -1% 
High 48 643 (335- 952) 96 459 (313- 605) 192 597 (458- 736) 228 487 (403- 571) -24% 

SRR (Low:High)  1.32 (0.81- 2.16) 1.63 (1.16- 2.28) 1.31 (1.01- 1.68) 1.53 (1.26- 1.86)  
SRD (Low-High)  209 (-113- 530) 287 (117- 457) 183 (24- 342) 257 (149- 366)  

Non-M non-P Low 7,173 541 (526- 556) 4,764 492 (476- 509) 3,477 398 (383- 413) 3,201 299 (287- 311) -45% 
Medium 1,059 504 (466- 542) 1,614 433 (408- 457) 1,896 333 (316- 351) 1,347 255 (240- 271) -49% 
High 1,674 434 (408- 461) 2,928 374 (357- 390) 2,973 308 (295- 321) 2,166 233 (222- 244) -46% 

SRR (Low:High)  1.25 (1.17- 1.33) 1.32 (1.25- 1.39) 1.29 (1.22- 1.37) 1.28 (1.20- 1.36)  
SRD (Low-High)  107 (77- 138) 119 (96- 142) 90 (70- 110) 65 (49- 82)  

p-value, SRR homogeneity   0.37 0.31  0.52 0.14   
p-value, SRD homogeneity  0.47 0.11  0.33 <0.01   
*age standardised per 100,000 person-years  †random rounded according to SNZ protocols 

Jackie Fawcett 2005 Socioeconomic Trends in Mortality in NZ 1981-1999       268 



269 

8.2. Income Trends 

Table 8-4 and Table 8-5 give number of deaths, standardised mortality rates, SRR and SRD 

by ethnicity and income level for all-causes and CVD. 

8.2.1 All cause mortality by income 

Figure 8-4 shows all cause mortality rates by levels of income for Māori and non-Māori non-

Pacific cohortees. Māori mortality rates were higher than non-Māori at all income levels, in 

each of the four cohorts.  

Figure 8-4 All Cause Mortality Rates* by Ethnicity and Income Level, Māori and Non-
Māori Non-Pacific, 25-77 Years 

 

*age standardised per 100,000 person-years   

 

Examination of trends in mortality rates by income levels (Figure 8-4) shows that high and 

medium income Mäori males experienced strong declines in mortality rates. However this 

was not the case for low-income Mäori males, or Mäori females in all income groups, who 

experienced little, if any, decline in mortality rates over the four cohorts.  The non-Mäori 

non-Pacific group experienced strong decreases in mortality at all levels of income. Thus 
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there is strong evidence of effect modification of mortality trends among low-income males, 

and among females in all income levels. 

In each period the SRD for Māori were consistently higher than the SRD for non-Māori non-

Pacific. Tests for homogeneity yielded p-values less than 0.05 in only one of the four 

cohorts, but approaching 0.05 in one other, for both males and females. For females, both 

Māori and non-Māori non-Pacific, SRD in the later cohorts are less than in the earlier 

cohorts. In contrast for males, SRD for Māori decreased up until 1991-94 before increasing 

substantially in the last cohort, while the SRD for non-Māori non-Pacific males were stable 

until 1991-94, but then decreased. Whilst confidence intervals were wide, this deviation of 

SRD trends in the late 1990s is intriguing. 

There was no particular pattern for the SRR for Māori to be less or greater than those for 

non-Māori non-Pacific. For Māori females, there was a tendency for the SRR by income 

level to decrease over time while for non-Māori non-Pacific the SRR increased but 

confidence intervals of the SRR overlapped in all four cohorts. In contrast for males the SRR 

increased for both Māori and non-Māori non-Pacific. To assess whether the SRR trends were 

significant for females I ran a test of trend on the log of the SRR for Mäori and non-Mäori 

females – this produced p-value of 0.07 for Mäori and 0.02 for non-Mäori non-Pacific. 

Overall I therefore conclude that there is some evidence of effect modification of the trend in 

SRR for females but not males. 

8.2.2 CVD mortality by income 

Figure 8-5 gives CVD mortality rates by income for Māori and non-Māori non-Pacific 

cohortees. Māori mortality rates are two to three times rates for non-Māori non-Pacific of a 

similar income level. At the same time while CVD mortality declined at slower rate for 

Māori than for non-Māori non-Pacific. Among non-Māori non-Pacific cohortees the rate of 

decline in CVD mortality was similar (approximately 50%) for all income groups. In 

contrast for Māori the proportionate decline in CVD mortality was greatest for the lowest 

income group (29%) and least in the highest income group (13%). Thus there is evidence of 

some difference by ethnicity in the extent of downward trend in mortality by income. The 

trend is however towards a decrease in CVD mortality for all groups except high-income 

Māori females. 
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Figure 8-5 CVD Mortality Rates* by Ethnicity and Income Level, Māori and Non-
Māori Non-Pacific, Ages 25-59 Years 

 

*age standardised per 100,000 person-years   

 

As with all-cause mortality, CVD SRD for Māori are greater than those for non-Māori non-

Pacific. The SRD for both Māori and non-Mäori non-Pacific females decreases across the 

four cohorts. For males, both Māori and non-Māori non-Pacific SRD are relatively stable 

until 1991-94 but in 1996-99 non-Māori non-Pacific SRD decreased (confidence intervals 

for 1991-94 and 1996-99 do not overlap) and for Māori may even increase. Thus there is 

some evidence for heterogeneity of the trend in the SRD for males but only over the last two 

cohorts. 

As with all cause mortality there was no particular pattern for the CVD SRR for Māori to be 

less or greater than those for non-Māori non-Pacific. Confidence intervals around the SRR 

were too wide to differentiate with any certainty differences in trends by ethnicity for either 

males or females. 
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Table 8-4 Change in mortality rates* by Ethnicity and Income , Māori and non-Māori 
non-Pacific, ages 25-77 years - Females  

1981-84 1986-89 1991-94 1996-99 
y Income 

Level Deaths 
(n)† Std Rate (95% CI) Deaths 

(n)† Std Rate (95% CI) Deaths 
(n)† Std Rate (95% CI) Deaths 

(n)† Std Rate (95% 

       
Low 648 1,387 (1,231- 1,542) 720 1,286 (1,160- 1,412) 993 1,236 (1,132- 1,341) 1,110 1,257 (1,159- 1
Medium 261 1,217 (957- 1,477) 348 1,108 (912- 1,303) 339 1,234 (1,023- 1,445) 363 940 (795- 1
High 150 845 (573- 1,117) 126 886 (545- 1,227) 135 897 (574- 1,220) 222 918 (643- 1

 1.64 (1.17- 2.31)  1.45 (0.98- 2.16) 1.38 (0.95- 1.99) 1.37High) 
-High)  542 (229- 855)  400 (37- 764) 339 (-1- 678) 339

(1.00-
(47-

n- Low 6,030 656 (635- 678) 6,486 630 (611- 650) 6,564 558 (541- 575) 5,589 496 (480-

Medium 2,511 562 (534- 590) 3,630 548 (526- 570) 2,487 474 (452- 496) 2,286 407 (388-
High 2,445 519 (489- 549) 1,998 458 (430- 486) 2,052 390 (367- 412) 1,746 331 (309-

 1.26 (1.18- 1.35)  1.38 (1.29- 1.48) 1.43 (1.34- 1.53) 1.50High) 
-High)  137 (100- 174)  173 (138- 207) 168 (140- 196) 165

(1.39-
(138-

RR homogeneity   0.22   0.07 0.82   0.84
RD homogeneity  0.03   0.13 0.30   0.24

       
Low 276 664 (549- 780) 297 593 (502- 685) 372 490 (420- 559) 384 474 (410-
Medium 102 471 (322- 620) 144 479 (347- 611) 126 564 (405- 724) 117 346 (252-
High 60 364 (206- 521) 48 326 (169- 483) 45 377 (162- 591) 48 318 (125-

 1.83 (1.14- 2.91)  1.82 (1.10- 3.01) 1.30 (0.72- 2.34) 1.49High) 
-High)  300 (105- 496)  267 (86- 449) 113 (-112- 338) 156

(0.80-
(-48-

n- Low 2,934 299 (285- 313) 2,880 259 (247- 271) 2,541 200 (191- 210) 1,665 138 (130-

Medium 957 233 (214- 252) 1,302 204 (191- 218) 801 165 (152- 179) 609 111 (101-
High 870 218 (197- 240) 603 175 (156- 194) 537 130 (116- 144) 366 102 (88-

 1.37 (1.23- 1.53)  1.48 (1.32- 1.67) 1.54 (1.37- 1.73) 1.36High) 
-High)  81 (55- 106)  84 (62- 107) 70 (53- 87) 37

(1.18-
(21-

RR homogeneity   0.43   0.08 0.84   0.78
RD homogeneity  0.09   0.05 0.62   0.15

*age standardised per 100,000 person-years  †random rounded according to SNZ protocols 
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Table 8-5 Change in mortality rates* by Ethnicity and Income, Māori and non-Māori 
non-Pacific, ages 25—77 years - Males 

1981-84 1986-89 1991-94 
Ethnicity Income 

Level Deaths 
(n)† Std Rate (95% CI) Deaths 

(n)† Std Rate (95% CI) Deaths 
(n)† Std Rate (95% C

All Causes     
Māori Low 786 1,864 (1,683- 2,045) 819 1,734 (1,577- 1,891) 1,293 1,856 (1,720- 1
 Medium 408 1,857 (1,521- 2,192) 567 1,518 (1,325- 1,712) 492 1,537 (1,308- 1
 High 285 1,276 (1,009- 1,544) 252 1,214 (925- 1,503) 255 1,361 (976- 1

 1.46 (1.16- 1.84) 1.43 (1.11- 1.84) 1.36 (1.02-SRR (Low:High) 
SRD (Low-High)  588 (265- 910) 520 (191- 849) 495 (87-
non-M non-P Low 8,415 1,200 (1,166- 1,234) 8,922 1,094 (1,064- 1,123) 9,492 970 (945-
 Medium 4,440 961 (926- 997) 6,000 899 (871- 926) 4,176 767 (739-
 High 4,785 835 (802- 868) 3,999 729 (698- 760) 3,612 586 (561-

 1.44 (1.37- 1.51) 1.50 (1.43- 1.58) 1.66 (1.58-SRR (Low:High) 
SRD (Low-High)  365 (318- 413) 365 (322- 408) 385 (349-
p-value, SRR homogeneity   0.23 0.89   <0.01 ‡

p-value, SRD homogeneity  0.08 0.59   0.06
CVD     
Māori Low 363 890 (764- 1,016) 363 799 (688- 910) 516 753 (668-
 Medium 183 838 (638- 1,039) 240 694 (553- 835) 237 788 (634-
 High 123 636 (421- 851) 111 550 (357- 743) 114 584 (344-

 1.40 (0.97- 2.02) 1.45 (1.00- 2.12) 1.29 (0.84-SRR (Low:High) 
SRD (Low-High)  254 (5- 504) 249 (26- 471) 169 (-85-
Non-M non-P Low 4,341 591 (568- 614) 4,308 502 (483- 521) 4,293 415 (400-
 Medium 2,238 493 (468- 518) 2,871 428 (409- 446) 1,746 323 (306-
 High 2,367 432 (407- 456) 1,767 331 (310- 352) 1,413 245 (229-

 1.37 (1.28- 1.47) 1.52 (1.41- 1.64) 1.69 (1.57-SRR (Low:High) 
SRD (Low-High)  159 (126- 193) 171 (143- 200) 170 (147-
p-value, SRR homogeneity   0.09 0.80   <0.01 ‡

p-value, SRD homogeneity  0.12 0.78   0.10
*age standardised per 100,000 person-years  †random rounded according to SNZ protocols ‡ p-value largely 
driven by estimates for the Pacific group 
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8.3.  Occupational Class Trends 

Table 8-6 gives mortality rates for non-manual and manual occupational groups for Māori 

and non-Māori non-Pacific ethnic groups. Figure 8-5 shows mortality rates by occupational 

group and cohort for males and females. Mortality rates were two to three times higher for 

Māori than non-Māori non-Pacific in each occupational class.  

Figure 8-6 All Cause Mortality Rates* by Ethnicity and Occupational Class, Māori and 
non-Māori non-Pacific, Ages 25-59 Years 

 

*age standardised per 100,000 person-years   

 

Among females, both Mäori and non-Mäori non-Pacific manual classes experienced a 27% 

decline in mortality but for non-Manual classes the decrease in mortality between 1981-84 

and 1996-99 was less for Māori than for non-Māori non-Pacific. In contrast for males, while 

trends in mortality for non-manual classes are similar for both ethnic groups, mortality rates 

for manual classes decline much more, in percentage terms, for non-Māori non-Pacific than 

for Māori males. 

In all cohorts Manual-non-Manual SRD are greater for Māori than for non-Māori non-

Pacific. The tests for homogeneity yields p-values greater than 0.05 in all periods except for 
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in 1996-99 for males only (p-value=0.03). Confidence Intervals are too wide to discriminate 

between trends in the SRD for Māori compared to non-Māori non-Pacific females but among 

males, the SRD almost doubles for Māori over the four cohorts, while decreasing slightly for 

non-Māori non-Pacific males. 

The SRR shows no particular pattern by ethnicity. The trend in the SRR was however similar 

for Māori and non-Māori non-Pacific, with both showing relatively stable SRR up until 

1991-94 and then increasing in 1996-99. 
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Table 8-6 All Cause Mortality Rates*  by Ethnicity and Occupational Class, Māori and non-Māori non-Pacific, ages 25-59 years, by 
Sex. 

1981-84 1986-89 1991-94 1996-99 
Sex Ethnicity Occupationa

l Class Deaths 
(n)† Std Rate (95% CI) Deaths 

(n)† Std Rate (95% CI) Deaths 
(n)† Std Rate (95% CI) Deaths 

(n)† Std Rate (95% CI)
% 

Change 

Females Māori Non-Manual 78 355 (190- 519) 90 273 (173- 372) 105 306 (205- 407) 174 274 (202- 346) -23% 
 Manual 174 451 (342- 560) 150 320 (243- 396) 117 331 (242- 419) 156 329 (244- 414) -27% 

SRR (Low:High) 1.27 (0.75- 2.15) 1.17 (0.76- 1.82) 1.08 (0.71- 1.65) 1.20 (0.83- 1.74)  
SRD (Low-High) 96 (-101- 294) 47 (-79- 173) 25 (-110- 159) 55 (-56- 166)  

 non-M non-
P

Non-Manual 1,023 186 (169- 202) 1,107 167 (152- 182) 1,095 142 (130- 155) 1,191 131 (120- 142) -30% 

 Manual 429 194 (168- 219) 384 193 (164- 221) 324 168 (141- 194) 357 142 (121- 163) -27% 

SRR (Low:High) 1.04 (0.89- 1.22) 1.15 (0.97- 1.37) 1.18 (0.98- 1.41) 1.09 (0.92- 1.29)  
SRD (Low-High) 8 (-23- 38) 26 (-6- 58) 25 (-5- 55) 12 (-12- 35)  

p-value, SRR homogeneity  0.72 0.28  0.12 0.45  
p-value, SRD homogeneity 0.59 0.21  0.29 0.36  

Males Māori Non-Manual 114 739 (474- 1004) 126 653 (453- 852) 162 560 (407- 713) 186 403 (307- 500) -45% 
 Manual 612 875 (750- 1001) 645 764 (669- 860) 426 713 (596- 831) 510 638 (543- 734) -27% 

SRR (Low:High) 1.18 (0.81- 1.74) 1.17 (0.84- 1.63) 1.27 (0.93- 1.75) 1.58 (1.19- 2.10)  
SRD (Low-High) 136 (-157- 429) 112 (-109- 333) 153 (-40- 346) 235 (99- 371)  

 non-M non-
P

Non-Manual 2,208 370 (349- 392) 2,079 330 (310- 349) 1,665 249 (232- 266) 1,560 211 (196- 227) -43% 

 Manual 2,820 455 (432- 478) 2,439 402 (380- 423) 1,581 305 (284- 326) 1,425 275 (255- 295) -40% 

SRR (Low:High) 1.23 (1.14- 1.33) 1.22 (1.12- 1.32) 1.22 (1.11- 1.35) 1.30 (1.17- 1.44)  
SRD (Low-High) 84 (53- 116) 72 (43- 101) 56 (29- 83) 64 (38- 89)  

p-value, SRR homogeneity  0.81 0.60  0.52 0.44  
p-value, SRD homogeneity 0.77 0.40  0.44 0.03  

*age standardised per 100,000 person-years  †random rounded according to SNZ protocols 
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8.4. Implications for this thesis 

The results of this chapter show that within levels of education, income and occupational 

class mortality rates for all cause mortality are higher for Māori than non-Māori non-Pacific. 

That is, ethnic differences in mortality are not explained by a single socio-economic factor 

(consistent with previous New Zealand research). Despite wide confidence intervals, in 

some cases, this pattern is consistent across all four cohorts for both men and women, for 

both all cause and CVD mortality.  

In the presence of substantial mortality differences by ethnicity, there must be modification 

by ethnicity of either the absolute (SRD) or the relative (SRR) effect measure. The results in 

this chapter show a general pattern of similar SRR by ethnic group but differing SRD. That 

is at any point in time the results presented here provide reasonably consistent evidence that 

there is little, if any, modification of the relative effect measures by ethnicity but reasonably 

consistent evidence that absolute effect measures are modified by ethnicity.  

Trends in the relative effect measures arise from the different trends in mortality within 

socio-economic groups. The results here suggest that on the whole trends in mortality rates 

for each socioeconomic group are similar for Maori and non-Maori non-Pacific and as a 

consequence so are trends in the SRR and SRD. However there are a few instances where 

effect modification of mortality trends by ethnicity may explain part of observed trends in 

the age and ethnicity standardised effect measures. 

This is particularly the case for trends in absolute effect measures. In particular by income 

the age and ethnicity standardised rate differences by income are fairly stable, however this 

stability hides a divergence of trends by ethnicity over the later cohorts, whereby SRD for 

non-Maori non-Pacific decline but SRD for Maori increase. Similarly by occupation the age 

and ethnicity standardised results suggest that absolute inequality is fairly stable over the 

cohorts but the manual-non-Manual SRD increases for Maori while decreasing for non-

Maori non-Pacific. 
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Chapter 9 International Comparisons 

Text Box 8. Summary re International Comparisons 

Background 

The following chapter comprises the submitted version of a paper comparing trends in 
educational inequalities in New Zealand with trends in Finland, Denmark and Norway. 

ABSTRACT  

During the 1980s and early 1990s New Zealand experienced major social and economic 
change, decreasing all-cause mortality rates for the majority ethnic group, and high (but 
falling) cardiovascular disease (CVD) mortality rates. This paper explores whether 
inequalities in mortality by education were greater, and increased more, in New Zealand 
than in Nordic countries (Denmark, Finland and Norway), and determines the contribution 
of CVD to these differences and trends. 

METHODS: We used mortality rates for 30-59 year olds by education, and the slope (SII) 
and relative (RII) indices of inequality, calculated from comparable linked census-mortality 
data. 

RESULTS Mortality inequalities in New Zealand were at the high end of the European 
range when standardised by age only, but were mid-range when also standardised by 
ethnicity 

Over time, relative inequalities in all-cause mortality increased similarly in all countries. In 
New Zealand a large increase in inequality for CVD mortality was the major contributor. In 
contrast but both CVD and other causes of death were important drivers of increasing 
inequalities in Nordic countries. Absolute inequalities in all-cause mortality were stable over 
time among males across all countries, and increased modestly among females. The 
contribution of CVD to absolute inequality was stable or decreasing over time in all 
countries. 

CONCLUSION Overall, inequalities in mortality in New Zealand do not seem to have 
widened more rapidly than in northern European countries. However, rapid social and 
economic change may have affected trends in CVD mortality among low educated men and 
women, and especially the ethnic minority groups. 
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9.1. Introduction 

The following chapter comprises the submitted version of a paper comparing trends in 

educational inequalities in New Zealand with trends in Finland, Denmark and Norway. 

Initially a broader group of European countries were considered for the analysis. However 

the European countries included in these comparisons were limited to three based on the 

comparability of the data. Lack of comparability in the educational classifications and the 

age ranges for which data were available were the deciding factors in this choice. 

Comparisons based on occupational class were available. However, as reported in Chapter 7 

the usefulness of the New Zealand data for comparisons of trends over time are limited by 

the proportion of records with no current occupation. 

As lead author of this paper I undertook all analytical work and wrote the paper. Anton 

Kunst assisted with access to the European data and with suggestions for the structure and 

content of the paper. Tony Blakely also assisted with comments on the content of the paper. 
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Are mortality differences and trends by education any better or worse in New 

Zealand?  A comparison study of Norway, Sweden, Finland and New Zealand, 

1980-90s. 

Authors: Jackie Fawcett, Tony Blakely, Anton Kunst 

9.2. Background 

Socio-economic inequalities in mortality seem to be inexorably increasing in Western 

Europe (Borrell et al. 1997; Harding 1995; Lang and Ducimetiere 1995; Mackenbach et al. 

2003; Martikainen et al. 2001b; Regidor et al. 1995; Valkonen et al. 2000) and the United 

States (Schalick et al. 2000) – in relative terms at least.  Does this trend vary by the 

macroeconomic, social and political context (and in particular changing context) of different 

countries?  Are these trends explained solely by the changing socioeconomic distribution of 

cardiovascular disease? And what difference does it make if you look at absolute 

inequalities in addition to relative inequalities?  We attempt to probe these questions further 

in this paper by bringing New Zealand into a cross-national comparison with Nordic 

countries.  New Zealand has a number of features that add an extra dimension of desirable 

variation to cross-national comparisons – particularly during the 1980s and 1990s. 

(1) Social and economic change in New Zealand during the 1980s and 1990s 

New Zealand society changed dramatically in the 1980s and 1990s, with 1984 often 

identified as the major turning point. Faced with huge social and economic challenges 

consequent to, a decade of tight economic regulation of the New Zealand economy, rapidly 

declining terms of trade and double-digit inflation, the New Zealand government responded 

with a radical restructuring of state social welfare system from the mid 1980s onwards 

(Belich 2001). In particular: privatisation of major utilities and government services; a 

substantially flattened tax system; the introduction of a consumption tax, the introduction of 

market rentals for social housing; user charges for health, education and other government 

services; and a restructured labour  market all contributed to major social change (Belich 

2001; Boston et al. 1999). Unemployment peaked in 1992 at 11% before declining in the 

late 1990s(Statistics New Zealand 1999b). Income inequality, as measured by the gini-

coefficient, increased by 20% from 0.26 to 0.31 between 1982 and 1997 (Mowbray 2001). 

Jackie Fawcett 2005 
Socioeconomic Trends in Mortality in NZ 1981-1999 



281 

The radical social change in New Zealand contrasts with the smoother social adjustments 

made to economic crises that occurred from the early 1990s in Finland and other Nordic 

countries (Esping-Andersen 1999). Cross-national comparison studies across Europe have, 

perhaps somewhat surprisingly, shown that substantial inequalities exist even in countries 

with relatively egalitarian social policies and free health services (Kunst 1997; Kunst et al. 

1998a; Kunst et al. 1999; Kunst et al. 1998b; Kunst et al. 1998c; Kunst et al. 1998d). A 

central question, therefore, of this paper is whether the rapid social and economic reforms in 

New Zealand were associated with a more pronounced widening of mortality inequalities 

than in Nordic countries. 

Both ethnicity and socio-economic position matter as determinants of health in New 

Zealand

In New Zealand socioeconomic gradients in mortality exist according to a wide variety of 

socioeconomic measures (Bell et al. 1996; Blakely et al. 2002b; Crampton 1997; Pearce et 

al. 2002; Pearce et al. 1983a; Pearce et al. 1983b; Pearce et al. 1984; Pearce et al. 1985; 

Pearce and Howard 1985; Pearce et al. 1991; Pearce et al. 1993; Sporle et al. 2002; Tobias 

and Cheung 2001b). However, the trend in socio-economic inequalities in mortality in New 

Zealand have not been documented, other than one study that suggests some increasing 

relative inequality by occupational class using unlinked census and mortality data. (Pearce 

et al. 2002) 

In New Zealand there are also profound differences in health status between the major 

ethnic groupings, and these disparities increased during the 1980s and 1990s. For Maori, the 

indigenous population of New Zealand, life expectancy in 1996-99 was approximately 10 

year lower than their non-Maori non-Pacific compatriots; and among Pacific people, a 

largely migrant population, life expectancy was approximately 7 years less (Ajwani et al. 

2002; Blakely et al. in press). 

It is highly plausible that at least some of the widening ethnic inequalities in health during 

the 1980s and 1990s were due to the reforms more adversely affecting Mäori and Pacific 

people.  For example, the percentage of families with one or more European adults with a 

net-of-housing-cost income less than 60% of the median income was 12.6% in 1987-88, 

peaked at 23.3% in 1991-92, and fell to 18.5% in 1997-98.  By contrast, the equivalent 

percentages for families with one or more Mäori adults were 14.0%, 41.0% and 31.2%, and 
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with one or more Pacific adults were 24.4%, 48.9%and 44.3% (Ministry of Social 

Development 2004) 

Both socio-economic position and ethnicity matter in New Zealand.  Not all of the ethnic 

inequalities are mediated by socio-economic position, and socio-economic mortality 

gradients exist within each ethnic group (Blakely et al. 2002a; Salmond et al. 1998; Sporle 

et al. 2002). In epidemiological terms, ethnicity is a confounder of the association between 

socio-economic position and mortality.  

The role of CVD in trends in socio-economic mortality gradients  

Internationally, decreasing mortality rates and increasing relative inequality have been 

particularly marked for cardiovascular disease.  So countries for which CVD mortality 

contributes a large proportion of all deaths might be expected to show greater increases in 

inequality in all-cause mortality (Mackenbach et al. 2003; Martikainen et al. 2001b). 

Mackenbach et al. (2003) calculated the proportional contribution of CVD to the increase in 

relative inequality by education and occupation, and found that increasing inequality for 

CVD mortality in the Northern European countries accounted for approximately half of the 

increase in overall inequality.  In New Zealand there has also been a substantial decline in 

CVD mortality.  The decline, however, was largely confined to the majority ethnic group 

and not experienced by the Māori and Pacific populations (Ajwani et al. 2003).  

(2) Purpose of this paper 

In this paper we compare inequalities in mortality by education between New Zealand, 

Denmark, Finland and Norway during the 1980s and 1990s, with particular attention to 

cardiovascular (CVD) mortality. Three particular questions are addressed: first, are 

mortality inequalities bigger or smaller in New Zealand than in Nordic countries?; second, 

are trends over time in educational inequalities in total mortality in New Zealand different to 

those in Nordic countries?; third, are trends in educational inequalities in CVD and non-

CVD mortality in New Zealand different to those in Northern Europe? 
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9.3. Methods 

Data Sources: The New Zealand Census-Mortality Study (NZCMS) comprises four cohorts. 

The cohorts were established using anonymous and probabilistic linkage methods, described 

elsewhere, to link census to mortality records for three years subsequent to the 1981, 1986, 

1991 and 1996 censuses (Blakely and Salmond 2002; Blakely et al. 2002b).  

Linked census-mortality data was obtained for Finland, Denmark, and Norway by education 

level for three periods covering for three time periods – approximately 1981-85, 1986-90 

and 1991-95.  

Analyses were limited to respondents aged 30-59 years at the beginning of each follow-up 

period, as data for this age group was available for all four countries. Furthermore a high 

proportion of New Zealanders aged 60 and over reported no educational qualifications 

recorded in the early cohorts, allowing for limited discrimination by educational level, 

especially for females. Because the size of inequalities varies by age, harmonising the age 

criteria across countries enables us to make observations about both the size of inequalities 

and trends in inequalities over time. 

National educational classifications were reclassified into a three level classification 

corresponding to comparable stages of the international OECD classification of education 

(OECD 1990). These were low (pre-primary, primary and lower secondary), medium (upper 

secondary schooling) and high (post-secondary and tertiary). A further division of the high 

classification into post-secondary and tertiary (university) qualifications was used for 

calculation of the relative index of inequality (RII) and slope index of inequality (SII). 

Age, and age and ethnicity, standardised mortality rates were calculated by the direct 

method (using five year age strata) with the European Standard Population as the Standard 

(Ahmad et al.; Doll and Cook 1967).  

The RII and SII are summary measures of inequality that take account of the population 

distribution by education level. The RII and SII are also relatively insensitive to differences 

in the educational classification used in each country, so long as a hierarchy of educational 

levels is maintained (Mackenbach and Kunst 1997). Weighted linear regression of the 

standardised mortality rates on the midpoint of the cumulative proportion of the population 

distribution was conducted, where the weights were the total person time in each education 
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category (Pamuk 1985; Valkonen 1993). The RII and SII were then calculated from the 

regression output, whereby RII=(α+β)/α and SII =-β (slope). Confidence intervals were 

calculated using the method published by Hayes (2002). 

9.4. Results 

Table 9-1 gives the total person-years of follow-up in each cohort, the distribution of the 

population by education level and the number of deaths from all causes and cardiovascular 

diseases. The distribution of the population in each education category varied by country, 

with each country showing a shift over time towards a greater proportion in higher 

education groups. Changes in population distribution were particularly pronounced for 

females and more pronounced for New Zealand than for other countries. 

The proportion of deaths due to CVD was higher in New Zealand than in all other countries 

- except for males in the first cohort where the proportion of deaths due to CVD (45%) was 

similar to that in Finland (47%). In all countries the proportion of deaths due to CVD 

declined, to a variable extent, over time. 

Table 9-2 shows standardised mortality rates by education level for mortality from all 

causes. Higher education levels were consistently associated with low mortality in all 

countries in each period. Mortality rates declined in all countries. In all instances, except 

New Zealand, the rate of morality rate decline was highest in the high education group and 

least in the low education groups. Indeed, among females, the low education group showed 

no decline in overall mortality in Denmark, Finland and Norway. In New Zealand there was 

little difference in the rate of mortality decline by education level among males, while for 

females mortality declined by 9%, 18% and 15% for low, medium and high education 

groups respectively.  

The proportional decline in CVD mortality was 2-3 times the rate of decline for all cause 

mortality. The pattern of decline in CVD by education level was very similar to that for all 

cause mortality in each country. 
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Table 9-1  Person-Years of Follow-up, deaths, and population distribution by Education 
Level among 30-59 year olds.  

Distribution of Population 
by Education Level (%) 

 
Deaths  

Country Time 
Period 

Person-
Years 

(1000s) Low Medium High  All Causes 
(n) 

CVD 
(n) 

CVD 
(%) 

Females     
New Zealand* 1981-84 1 379 61% 17% 22% 4 422 1 266 29%
 1986-89 1 569 47% 21% 31% 4 344 1 035 24%
 1991-94 1 830 38% 25% 38% 4 599 1 023 22%

Denmark 1981-85 4 049 57% 28% 15% 14 682 2 667 18%
 1986-90 4 250 47% 34% 19% 15 086 2 538 17%
 1991-95 4 549 37% 41% 22% 15 263 2 262 15%

Finland 1981-85 4 642 61% 30% 9% 12 624 3 954 31%
 1986-90 4 898 51% 38% 11% 12 538 3 356 27%
 1991-95 5 117 41% 45% 13% 11 924 2 545 21%

Norway 1981-85 3 419 43% 45% 13% 9 058 2 032 22%
 1986-90 3 485 35% 49% 17% 8 723 1 814 21%
 1991-95 3 735 27% 52% 21% 7 959 1 365 17%

Males     
New Zealand* 1981-84 1 429 53% 15% 32% 7 470 3 333 45%
 1986-89 1 612 38% 16% 46% 7 491 3 102 41%
 1991-94 1 807 33% 18% 49% 7 134 2 643 37%

Denmark 1981-85 4 043 59% 23% 19% 23 021 8 119 35%
 1986-90 4 248 50% 29% 21% 23 155 7 112 31%
 1991-95 4 553 41% 37% 22% 23 145 5 996 26%

Finland 1981-85 4 541 58% 31% 11% 32 681 15 213 47%
 1986-90 4 931 49% 38% 12% 32 899 13 314 40%
 1991-95 5 195 42% 45% 13% 30 035 10 524 35%

Norway 1981-85 3 465 36% 45% 19% 18 794 8 113 43%
 1986-90 3 555 30% 49% 22% 16 967 6 775 40%
 1991-95 3 830 24% 52% 25% 14 750 4 907 33%

*Counts of Deaths Random Rounded to Multiples of Three according to Statistics New Zealand protocol 
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Table 9-2  All Cause Mortality rates per 100,000 years (95% CI) by Education Level, Period and Sex 

Females  Males Country Period Low Medium High  Low Medium High 
New Zealand* 1981-84 383 308 262 651 510 434
 1986-89 369 284 239 635 497 424
 1991-94 370 261 225 582 415 372
 -38 -76 -54 -96 -149 -126
 

Change in rate, 
1981 to 1994 (-10%) (-25%) (-21%) (-15%) (-29%) (-29%)

New Zealand† 1981-84 384 333 280 644 516 472
 1986-89 361 294 256 611 517 450
 1991-94 350 272 238 542 427 396
 -34 -61 -42 -102 -89 -76
 

Change in rate, 
1981 to 1994 (-9%) (-18%) (-15%) (-16%) (-17%) (-16%)

Denmark* 1981-85 423 360 325 677 614 485
 1986-90 437 363 304 679 602 446
 1991-95 421 349 282 655 564 391
 -2 -11 -43 -22 -50 -94
 

Change in rate, 
1981 to 1995 (0%) (-3%) (-13%) (-3%) (-8%) (-19%)

Finland* 1981-85 305 239 214 903 660 473
 1986-90 308 239 193 867 632 392
 1991-95 306 211 178 769 565 331
 1 -28 -36 -134 -95 -142
 

Change in rate, 
1981 to 1995 (0%) (-12%) (-17%) (-15%) (-14%) (-30%)

Norway* 1981-86 300 236 195 672 521 373
 1986-91 316 247 197 680 490 346
 1991-95 300 216 174 604 420 280
 0 -20 -21 -68 -101 -93
 

Change in rate, 
1981 to 1995 (0%) (-8%) (-11%) (-10%) (-19%) (-25%)

*age standardised  †age and ethnicity standardised

Jackie Fawcett 2005 Socioeconomic Trends in Mortality in NZ 1981-1999 286 



287 

Are mortality inequalities bigger or smaller in New Zealand than in Nordic countries? 

The SII and RII for all-cause mortality are shown in Table 9-3. It is evident from these results 

that the position of New Zealand relative to the Nordic countries depends on whether one 

considers males or females, absolute (SII) or relative (RII) measures of inequality, and age- or 

age and ethnicity standardised mortality rates for New Zealand. Comparing New Zealand 

ethnicity standardised results to other countries at any point in time, the female all cause RII 

were similar to those for the Nordic countries, but among males were less than the RII for 

Norway and Finland, and similar to Denmark. Considering absolute inequality; for females 

the SII were again of a similar order to the Nordic countries. However for males the SII was 

similar to Denmark but less than Finland or Norway. 

The position of New Zealand changes when only age-standardised results are considered, 

especially for females for whom the age-standardised RII and SII are higher than for all other 

countries. For males, however the age-standardised measures are greater than for Denmark 

but still less than both Finland and Norway. 

Are trends over time in educational inequalities in mortality in New Zealand different to those 

in Nordic countries? 

Figure 9-1 shows the RII for all causes, CVD and other causes combined, by country and 

period  (confidence intervals for the RII are given in Table 9-3 and Table 9-4). For females 

the increase in all-cause inequality is least in New Zealand (42%), when based on ethnicity 

standardised data, and most in Finland (65%); for males the increase is the least in New 

Zealand and Finland (31%), compared to Norway (66%) and Denmark (71%). For females the 

SII in increased over time in all countries, except possibly New Zealand. In contrast, for 

males, absolute inequalities were fairly stable in all countries except Denmark where the SII 

increased by 33% between 1981-85 and 1991-95. 

Are trends in educational inequalities in CVD and non-CVD mortality in New Zealand 

different to those in Northern Europe? 

The RII for CVD increased in all countries (Figure 9-1 and Table 9-4). Among females the 

increase in the RII for CVD was substantially greater in New Zealand than in the Nordic 

countries, whether based on age-standardised or age and ethnicity standardised results. For 

males, the increase was greatest in Norway intermediate in New Zealand and least in 
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Denmark and Finland. Conversely the RII for other causes was stable in New Zealand but 

increased in all other countries. However in the later (1996-99) New Zealand cohort, where 

no European data were available, the RII for other causes does however increase. 

The absolute measure of inequality, the SII was stable or decreased in all countries for CVD, 

but for other causes increased in all countries except New Zealand. The rapid declines in 

overall CVD mortality meant that the importance of CVD to absolute inequality has declined 

in all countries (not shown). 
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Table 9-3  Relative (RII) and Absolute Inequality (SII) by Country and Period. 
RII (95% CI) SII (95% CI) Country Period Females Males Females Males 

New Zealand* 1981-84 1.85 (1.58- 2.17) 2.03 (1.80- 2.28) 205 (184- 226) 380 (357- 404)
 1986-89 2.11 (1.81- 2.46) 2.11 (1.88- 2.38) 221 (187- 256) 368 (280- 456)
 1991-94 2.30 (1.97- 2.68) 2.33 (2.06- 2.64) 227 (136- 319) 357 (204- 510)
 Change‡ 0.45 (53%) 0.30 (29%) 22 (11%) -23 (-6%)
New Zealand† 1981-84 1.62 (1.28- 2.04) 1.68 (1.39- 2.04) 166 (131- 201) 291 (217- 365)
 1986-89 1.83 (1.58- 2.13) 1.81 (1.61- 2.04) 184 (127- 242) 299 (187- 411)
 1991-94 1.88 (1.60- 2.21) 1.89 (1.67- 2.13) 176 (118- 235) 273 (132- 415)
 Change‡ 0.26 (42%) 0.21 (31%) 10 (6%) -18 (-6%)
Denmark* 1981-85 1.49 (1.39- 1.60) 1.55 (1.47- 1.64) 153 (127- 178) 271 (120- 424)
 1986-90 1.69 (1.57- 1.81) 1.73 (1.63- 1.83) 198 (169- 227) 324 (166- 481)
 1991-95 1.73 (1.61- 1.86) 1.94 (1.83- 2.06) 194 (175- 213) 361 (189- 533)
 Change‡ 0.24 (49%) 0.39 (71%) 41 (27%) 90 (33%)
Finland* 1981-85 1.69 (1.55- 1.84) 2.24 (2.12- 2.36) 142 (128- 155) 598 (497- 700)
 1986-90 1.83 (1.68- 1.99) 2.51 (2.37- 2.65) 158 (127- 189) 618 (478- 758)
 1991-95 2.14 (1.97- 2.33) 2.63 (2.48- 2.78) 179 (101- 257) 558 (414- 701)
 Change‡ 0.45 (65%) 0.39 (31%) 37 (26%) -40 (-7%)
Norway* 1981-85 1.79 (1.66- 1.94) 2.18 (1.95- 2.43) 147 (118- 175) 406 (352- 460)
 1986-90 1.89 (1.69- 2.11) 2.57 (2.41- 2.74) 162 (157- 167) 452 (364- 541)
 1991-95 2.16 (1.94- 2.41) 2.96 (2.72- 3.22) 169 (114- 224) 424 (324- 524)
 Change‡ 0.37 (47%) 0.78 (66%) 22 (15%) 18 (4%)
*age standardised  †age and ethnicity standardised 
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Table 9-4  Relative Inequality (RII 95%CIs) for CVD and Other Causes by country, sex and period. 
Females Males Country Period CVD Other Causes CVD Other Causes 

New Zealand* 1981-84 2.80 (2.00- 3.92) 1.59 (1.33- 1.91) 2.00 (1.68- 2.39) 2.05 (1.75- 2.41)
 1986-89 3.84 (2.57- 5.74) 1.80 (1.52- 2.12) 2.44 (2.02- 2.95) 1.91 (1.64- 2.21)
 1991-94 6.68 (3.67- 12.16) 1.83 (1.56- 2.16) 3.06 (2.45- 3.82) 2.00 (1.72- 2.33)
 Change‡  3.88 (216%) 0.24 (41%) 1.06 (106%) -0.05 (-5%)
New Zealand† 1981-84 2.01 (1.37- 2.94) 1.48 (1.11- 1.97) 1.71 (1.39- 2.11) 1.66 (1.23- 2.24)
 1986-89 2.56 (1.82- 3.60) 1.66 (1.41- 1.96) 2.09 (1.73- 2.51) 1.64 (1.41- 1.91)
 1991-94 3.81 (2.49- 5.83) 1.59 (1.33- 1.89) 2.17 (1.75- 2.67) 1.74 (1.50- 2.02)
 Change‡  1.80 (178%) 0.11 (23%) 0.46 (65%) 0.08 (12%)
Denmark* 1981-85 2.92 (2.38- 3.57) 1.31 (1.21- 1.41) 1.79 (1.62- 1.97) 1.44 (1.34- 1.54)
 1986-90 4.03 (3.14- 5.16) 1.47 (1.36- 1.58) 2.04 (1.83- 2.27) 1.60 (1.50- 1.71)
 1991-95 3.56 (2.76- 4.60) 1.56 (1.45- 1.68) 2.14 (1.90- 2.42) 1.88 (1.76- 2.01)
 Change‡  0.64 (33%) 0.25 (81%) 0.35 (44%) 0.44 (100%)
Finland* 1981-85 2.93 (2.45- 3.51) 1.36 (1.24- 1.51) 2.15 (1.99- 2.33) 2.32 (2.16- 2.50)
 1986-90 4.10 (3.25- 5.16) 1.46 (1.33- 1.60) 2.81 (2.56- 3.08) 2.32 (2.17- 2.48)
 1991-95 3.55 (2.79- 4.51) 1.91 (1.74- 2.09) 2.62 (2.38- 2.89) 2.63 (2.46- 2.82)
 Change‡  0.62 (32%) 0.55 (153%) 0.47 (41%) 0.31 (23%)
Norway* 1981-85 4.70 (3.59- 6.15) 1.46 (1.34- 1.59) 2.17 (1.73- 2.73) 2.18 (2.00- 2.39)
 1986-90 6.06 (4.34- 8.46) 1.52 (1.35- 1.72) 2.68 (2.41- 2.97) 2.50 (2.30- 2.71)
 1991-95 6.07 (3.77- 9.77) 1.85 (1.65- 2.06) 3.60 (3.10- 4.19) 2.69 (2.43- 2.99)
 Change‡  1.37 (37%) 0.39 (85%) 1.43 (122%) 0.51 (43%)
*age standardised  †age and ethnicity standardised 
‡ Change between first and last cohort in both absolute and percentage terms.  The change in percentage terms for the RII is that for the ‘excess RII’, i.e. compared to RII . 
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Figure 9-1 RII by Education Level, by Time Period, Country and Cause of Death – ages 30-59 years 
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9.5. Discussion  

Mortality was associated with education in New Zealand as in Europe.  The strength of 

these inequalities, and trends in these inequalities, were broadly similar for all-cause 

mortality.  Our study has an advantage over earlier comparisons as analyses were restricted 

to respondents aged 30-59 years. It is preferable to compare inequalities across similar age 

ranges because both the magnitudes of inequalities in mortality by education and trends in 

these inequalities are modified by age (Avendano et al. 2004; Blakely et al. 2002b; Kunst 

and Mackenbach 1994b; Mackenbach et al. 2004).  

More detailed interpretation of our findings, however, requires positioning the results in 

terms of ethnic inequalities in health in New Zealand, and the role of CVD and non-CVD 

disease mortality.  

(1) Ethnicity matters 

It is not routine to consider, or adjust for, ethnic inequalities in health in European studies of 

socio-economic inequalities.  In New Zealand, however, ethnicity is a major axis of health 

inequality alongside socio-economic position. Whether it is most appropriate to base the 

New Zealand comparisons on ethnicity standardised results or age only standardised results 

is a moot point. 

There is ample evidence that ethnicity, being both a determinant of socioeconomic position 

and independently associated with mortality, confounds the association of education and 

mortality (Ajwani et al. 2003; Blakely et al. in press).  However ethnicity is also strongly 

associated with factors that are likely mediators of the relationship between education and 

mortality - including income, deprivation, smoking behaviour, and work related exposures. 

In this case ethnicity becomes a proxy, albeit imperfect, measure of intermediary variables 

in the association of education and mortality. Thus, standardisation for ethnicity is likely to 

do more than just adjust for confounding; it may also by proxy over-adjust for intermediary 

mechanisms. The true measure of educational inequality is likely to lie somewhere between 

the age- and age and ethnicity standardised results. 

Furthermore given the economic stratification of society, whereby some occupations are 

low paid, and state income support is structured to provide a low-level of income relative to 

the employed population, all western societies have sub-populations that are over 
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represented in low status positions. Adjusting for ethnicity may, therefore, also 

inappropriately obscure the total health inequality in the population. 

Returning to our first research question, “are mortality inequalities bigger or smaller in New 

Zealand than in Nordic countries at any one point in time?” If the ‘best’ measure of New 

Zealand’s educational inequality in mortality for cross-national comparisons lies somewhere 

between the age- and age and ethnicity standardised results, then inequalities in New 

Zealand are at the high end compared to Nordic countries for females (i.e. as high as 

Denmark), and they are low to average compared to Nordic countries for males.  

Regarding our second research question “are trends over time in educational inequalities in 

total mortality in New Zealand different to those in Nordic countries”, without ethnicity 

standardisation there was a greater rate of increase in relative inequality over time. On 

balance though, whether or not ethnicity was adjusted for the rate of increase in relative 

inequalities in all-cause mortality was broadly similar across countries.  

Perhaps most importantly, the reason that New Zealand did not experience a greater 

increase in mortality inequality by education may thus be because the increase in structural 

inequalities over the 1980s occurred primarily around a different axis social inequality, that 

of ethnicity.  

(2) The role of trends in CVD and other causes of death 

In relative terms, male inequalities in CVD increased most in Norway and New Zealand up 

to the mid-1990s and female inequalities clearly increased most in New Zealand (Figure 

9-1).  Further, even more pronounced increases in relative inequalities occurred for both 

males and females in New Zealand in the late 1990s – but there is no comparison data for 

the Nordic countries. 

In contrast for other causes of death relative inequalities increased the least in New Zealand 

(Figure 9-1).  The net result in terms of all-cause mortality was that the rate of increase in 

relative inequalities was similar across countries – albeit driven more by CVD in New 

Zealand and more by non-CVD in Nordic countries. 

(3) Do our findings support the hypothesis that rapid and radical structural change 
was associated with more rapid increases in health inequalities? 
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Only partially, in that relative inequalities in CVD (but not non-CVD nor all-causes 

combined) increased more rapidly in New Zealand.  Cancer deaths are a major fraction of 

non-CVD deaths.  As the etiological processes that cause cancer take decades, it is unlikely 

that structural and socio-economic change will manifest quickly in changing socio-

economic gradients in cancer mortality – although access to health services and therefore 

inequalities in survival may be important at the margin. (A cross-national comparison of 

cancer, suicide, and unintentional injury inequalities was beyond the scope of this paper.)  

Returning to CVD, as death from CVD is readily prevented by treatment, and the risk of 

CVD due to risk factors such as smoking responds reasonably quickly to changing 

behaviour (Capewell et al. 2000) it is not unreasonable to hypothesise that some of the rapid 

rise in CVD inequalities in New Zealand may have been due to rapidly increasing socio-

economic inequalities during the 1980s and 1990s. 

SUMMARY 

Inequalities in all-cause mortality were of a broadly similar strength in New Zealand and 

Nordic countries. And trends in inequality over time were broadly consistent for all-causes 

combined.  However, there was variation by cause of death in that relative inequalities in 

CVD increased most in New Zealand, and inequalities in non-CVD increased most in 

Nordic countries.  Overall, inequalities in mortality in New Zealand do not seem to have 

widened more rapidly than in northern European countries. However, rapid social and 

economic change may have affected trends in CVD mortality among low educated men and 

women, and especially the ethnic minority groups. 
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Chapter 10 Discussion 

10.1. Summary of Results 

The first aim of this thesis was to compare the strength of the relationship of socioeconomic 

factors with mortality across time in New Zealand, with a specific focus on cardiovascular 

disease mortality. I have found that mortality rates decreased proportionately more in high 

socioeconomic groups than in low socioeconomic groups over the period from 1981-84 to 

1996-99. Consequently the position of low socioeconomic groups in relation to high 

socioeconomic groups has worsened, together with the overall index of relative inequality 

across the entire population. 

Cardiovascular disease mortality was strongly associated with socioeconomic position in all 

four cohorts and the strength of the association increased over time. However a halving of 

the CVD mortality rate across the entire population aged 25 to 77 years means that the 

absolute gap in mortality between high and low socioeconomic groups declined for females 

and was mostly stable for males. Greater declines in mortality for cardiovascular disease 

compared with other causes of death mean that the contribution of cardiovascular disease to 

overall inequalities is declining over time and other diseases are becoming more important 

contributors to all cause inequality. 

These broad general conclusions pointing towards increasing relative but stable absolute 

inequality measures however obscure important differences in trends that observed by age, 

sex, ethnicity and cause of death. Figure 10-1 and Figure 10-2 summarise the trends in 

relative and absolute inequality by socioeconomic measure, sex and age. A discussion of 

how to interpret these variations is the focus of much of the following discussion.  

The second aim of this thesis was to compare trends in the strength and nature of the 

relationship of socioeconomic factors with mortality in New Zealand with those 

demonstrated internationally. Using linked census mortality data from Denmark, Norway 

and Finland trends in inequality by education were assessed on the basis of the RII and SII 

for all cause mortality and CVD mortality, among 30-59 year olds for the period from 1981 

to 1995. Both the size of inequality measures and trends in inequality in New Zealand were 

broadly similar to those in Northern Europe although the increase in relative inequality in 

New Zealand occurred later than in the European cohorts. Whereas both CVD and other 
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causes contribute to increasing relative inequalities in Europe, in New Zealand the increase 

in relative inequality between the early 1980s and the early 1990s was primarily the result of 

increases in relative inequality for CVD.  
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Figure 10-1 Comparison of Trends in the RII by Socioeconomic Measure, All Cause 
Mortality, Ages 25-77 years* 
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*age and ethnicity standardised 
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Figure 10-2 Comparison of Trends in the RII* by Socioeconomic Measure† CVD 
Mortality. 
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*age and ethnicity standardised.  †data too sparse to present by education for ages 25-44 years 
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10.2. Limitations and Strengths of the NZCMS for Comparative Studies 

10.2.1 Strengths 

The NZCMS study has a number of strengths in the context of comparative studies. First the 

study covers the entire New Zealand population over a period of major restructuring of 

economic and social institutions. The inclusion of the full population maximises the power 

of the study and generalisability of the analyses. Nevertheless death is a relatively rare 

outcome, especially at young ages, and so analyses of some subpopulations still encounter 

problems of insufficient statistical power.  

The second major advantage of the NZCMS is that the New Zealand census data included 

multiple measures of socioeconomic position, enabling more robust conclusions through 

comparisons of trends according to different socioeconomic measures.  

A further important factor is that the study design is the same for all four cohorts. The 

follow-up period is three years in each cohort, and so the interpretation of trends is 

unaffected by variation in the period between measurement of exposure and outcome 

assessment 

10.2.2 Limitations  

Limitations inherent within the NZCMS cohorts affect all analyses based on these data, 

including this thesis. Particular limitations of relevance to comparative studies are: (1) 

incomplete linkage of mortality records back to the census cohort; (2) the short period of 

follow-up; (3) a lack of means to follow-up cohort members not linked to a mortality record; 

(4) changes in the census survey instrument; and (5) incomplete exposure data for most 

socioeconomic measures. 

The proportion of mortality records linked back to mortality records was about 75% in each 

cohort. Incomplete linkage introduces two problems. Firstly mortality rates will be 

underestimated to the degree that mortality records are unlinked. Secondly if linkage is 

biased by the social and economic variables of interest in the analyses then measures of 

association between socioeconomic position and mortality will also be biased. Non-linkage 

effectively produces a misclassification of the outcome variable, whereby a cohort member 
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who in fact died during the follow-up period is recorded as living throughout the cohort 

period.  

Analyses of the mortality data showed that linkage rates varied by a number of factors, 

including age, sex, ethnicity, deprivation index of the area of residence, rurality of place of 

residence, cause of death and time since census. Of these factors, all except rurality were 

known from other studies to be predictors of mortality outcome. In order to adjust for non-

linkage, cohort records were weighted within demographic strata. These strata were based 

on age, sex, cause of death, ethnicity (prioritised ethnic group), rurality of residence and 

deprivation index of area of residence. The weights were most effective at adjusting for 

linkage bias, for strata with relatively high mortality rates. In this case weights can be 

calculated for detailed strata. However where mortality is a rarer outcome strata were 

merged to ensure sufficient deaths in each strata. In these cases the weights did not always 

exactly adjust for the non-linkage. Hence the weighting is less effective for younger cohort 

members and for rare outcomes.  

The NZCMS cohorts link death for just three years subsequent to each census. The high 

mobility of the New Zealand population means that the linkage, which matched census and 

mortality records within areas of residence, based on small geographical areas 

(meshblocks), becomes increasingly problematic with increasing time lapsed after each 

census (Fawcett et al. 2002). The relatively short period of follow-up limits the usefulness 

of the data for analyses of rarer outcomes, including stroke, and for younger cohort 

members for whom death is a rare outcome. Hence, despite the size of the cohorts, statistical 

power is limited for some analyses. However given that the studies include the whole New 

Zealand population sampling variability is of less relevance to the interpretation of results 

than the effect of systematic biases introduced though the census survey instruments and by 

non-linkage. As discussed above the latter was largely adjusted for through weighting of the 

cohorts. 

The NZCMS has no means of following cohort members who were not linked to a mortality 

record. Thus it must be assumed that all cohort members remain at risk of mortality until the 

end of the follow-up period. This will in fact not be the case as all cohortees who emigrate 

are no longer at risk of dying in New Zealand. In theory this means that the denominator for 

all mortality rate calculations will be slightly inflated with increased time lapsed since 

follow-up. However the effect is likely to be small.  
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Noise introduced into the study as a consequence of random variations, is inevitably a 

problem in comparative studies with multiple axes of comparison – time period, age, sex, 

ethnicity and socioeconomic position. Valid conclusions require variations to broader trends 

consider the effect of random noise as an explanation for observed variations from the 

broader trends. 

Bias is introduced into the results through the census survey instrument by misclassification 

of exposures and by missing data for variables and covariates of interest. Comparisons over 

time and between studies are further complicated by the potential for the effect of bias to be 

different in each cohort. Misclassification of the exposure was most evident for the 

educational trend analyses.  

It was possible to detect a differential misclassification of educational qualifications in the 

1981-84 cohort. In an older adult population we would expect that the highest educational 

qualification level would be unchanged for most people. In fact the proportion of each 

cohort with no qualifications decreased sharply over the first inter-censal period. For 

example 70% of cohort members aged 50-54 years in 1981 had no qualifications but five 

years later only 59% were recorded as having no qualifications. It was perhaps fortunate that 

another measure of educational level was collected in the 1981 census – highest level of 

educational attendance. Reassignment of educational qualifications for those with no 

qualifications had a minimal effect on inequality measures. The SRR and RII decreased 

marginally for women and remained virtually unchanged for men. Similarly the SRD and 

SII declined slightly for women but were largely unchanged for men.  The relative stability 

of the inequality measures, especially the RII and SII, gives some confidence to the 

interpretation of trends in inequality.  

The household income variable could be misclassified in a number of ways. Annual income 

in the year of the census may not reflect typical yearly income levels. This is particularly the 

case where income is disrupted for part of the year, whether due to illness, unemployment or 

other factors. Downward drift in the income of sick cohort members would bias upwards the 

association of low income with high mortality rates. Second, the household composition at 

the time of the census may not reflect the usual composition in the year in which income is 
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being assessed6. Third, the equivalisation factors used to adjust for economies of scale were 

the same for each census. Equivalence scales are however, known to be affected by 

differences in the changes in the relative prices of the goods and services used in the 

construction of the scales. (Easton and Ballentyne 2002) It is likely that households with 

different compositions are affected differently by differential movements in the prices of 

goods and services. There is also evidence that the economies of scale are different for 

poorer households than for richer households. Whether the imprecision in the equivalence 

adjustment causes bias due to differential misclassification in the NZCMS cohorts is 

unclear, but it is likely that the adjustment in poor households with children may produce an 

over-estimate of household equivalised income. 

When developing the 1991 and 1996 versions of the New Zealand Socioeconomic Index 

Davis et al (1999) estimated that the incomes of the self-employed were under-reported, on 

the census, by around one-third.  There has also been an increase in the proportion of the 

population who are self-employed (Department of Social Welfare 1999) On the NZCMS 

cohorts the proportion of respondents who were self-employed increased from 13% in 1981 

to 15% in 1996. Self-employment was also more common at the extremes of the income 

distribution.  

Selection bias was an issue to some degree for all three socioeconomic analyses. Selection 

bias occurs when selection into the cohort is conditioned by a factor that is associated with 

both the exposures of interest and mortality. The potential effect of the selection bias 

depends to what extent potential cohortees are excluded from the analysis, and the degree of 

bias operating in the selection. To be excluded from any of the analyses required missing 

exposure data.  Where mortality rates among the excluded cohort, within strata of 

socioeconomic factor, are different to those for the selected cohort, if there is no bias in the 

relative inequality measure, then there must be bias in the absolute inequality measures and 

vice versa. Hence where the mortality rates for the excluded cohort are different to those for 

the included cohort this points to likely bias in either the relative or absolute measures of 

inequality. Table 10-1 summarises the likely impact of selection bias by socioeconomic 

variable as discussed in sections 5.3.2.1, 6.3.2.1 and 7.3.2.  

                                                 

6 Households with normally resident adults (18 years) who were absent on census night were excluded from 
these analyses. 
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Changes in the census questions over time introduce variability into the definitions of social 

and demographic variables over time. Of particular relevance for this thesis were substantial 

changes in the definition of ethnicity, and changes in the educational qualifications and 

income questions between 1981 and 1986. However smaller changes occurred between all 

censuses. The occupational data was the least affected by changing definitions but at the 

same time was most affected by missing information. The changing definitions of the 

socioeconomic exposures mean that caveats must be placed about the interpretation of 

trends in inequality based on rate ratios and rate differences, especially when considering 

changes between the first two cohorts (1981-84 and 1986-89). In these cases the RII 

provides a more robust measure of changes in relative inequality. 
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Table 10-1 Influences on, evidence for, and the likely effect of Selection Bias on measures of inequality for all cause mortality  
Estimate of Effect Factor affecting extent of 

Selection Bias SEP measure 1981-84 1986-89 1991-94 1996-99 
Education 11%-9% 9%--6% 3%--2% 5%--5% 
Income 19%--21% 15%--13% 15%--12% 18%--18% Proportion of cohort excluded due 

to missing data (Females—Males) Occupation 46%--9% 39%--9% 40%--20% 36%—22% 
Education 3%--14% 5%--21% 1%-- 16% less 41% less—63% less 
Income 26%--15% 49%--24% 41%--17% 19%--1% Excess mortality among excluded 

cohortees (Females—Males) Occupation 83%--128% 93%--165% 103%--126% 101%--104% 
Education Overestimate ? ? Almost None 
Income Overestimate Overestimate Underestimate Underestimate Likely effect of  selection bias on 

Relative effect measures Occupation* ? Underestimate Underestimate Underestimate 

Education None or small 
underestimate 

None or small 
underestimate Almost None Almost None 

Income Overestimate Overestimate Almost None Almost None 
Likely effect of selection bias on 
absolute effect measures 

Occupation* Underestimate Underestimate Underestimate Underestimate 
*the effect of selection bias was much more substantial for females than for males, as a consequence of a higher proportion of females with no current          
occupational class recorded on the census. 
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10.3. Ethnicity and socioeconomic status – independent predictors or 
common indicators? 

Standardisation by ethnicity produced substantial reductions in both relative and absolute 

inequality measures at all points in time. This points to the importance of ethnicity as a 

confounder of the relationship between socioeconomic position and mortality outcomes. Yet 

the results presented here almost certainly overstate the degree of confounding by ethnicity 

and understate the full impact of the socioeconomic measures. Two issues are worth noting: 

First I chose to use only analyses of socioeconomic measures with mortality adjusted for 

age and ethnicty for the assessment of trends. Changing non-random correlated 

misclassification of variables makes the interpretation of trends based on multivariate 

measures of socioeconomic position problematic. However the simple stratified analyses do 

not capture the full range of socioeconomic variation. Within any socioeconomic 

classification are more graded classifications of socioeconomic position, which are always 

in the NZCMS correlated with ethnicity. Standardisation by ethnicity addresses the 

differential in ethnic distribution between income strata but not within strata. Some of the 

effect of ethnicity is thus in fact an effect of socioeconomic position.  

Furthermore the strong association of ethnicity with potential intermediaries of the 

association between socioeconomic status and mortality means that ethnicity acts as a 

‘proxy’ measure of intermediary factors. This is best illustrated using directional acyclic 

graphs considering two alternative models. 

(a) Ethnicity confounds the association of education and mortality. 

Education Mortality

Ethnicity

 

                In this case it is ‘correct’ to standardise for ethnicity 
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(b) Ethnicity is both a confounder and mediator of the association of education and 

mortality. Ethnicity does not itself mediate the relationship but is strongly 

associated with mediators of the relationship  (e.g. smoking, poverty etc) and so 

becomes an imperfect proxy for these factors.  

Ethnicity
as a proxy for

intermediate
variables

 (eg $, poverty, dep)

Education Mortality

Ethnicity

 

In this case standardisation for ethnicity will over-adjust for  

 confounding by ethnicity. 

In this thesis the appropriateness or otherwise of standardisation by ethnicity was a 

particular issue with regard to comparisons of inequalities in New Zealand with Nordic 

countries. Should age- or age and ethnicity standardised results form the basis of 

comparisons with the Nordic countries? There is likely to be no correct answer to this 

dilemma rather my response has been to present both, with an understanding that the level 

of inequality associated with education in New Zealand lies somewhere between the two. 

A full understanding of the interaction between socioeconomic position and ethnicity 

requires a different analytic approach than used in this thesis and is the focus of ongoing 

work on the NZCMS study.  
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10.4. Questions Raised and Answered by the Study 

10.4.1 Has the socio-economic patterning of mortality changed between 1981-84 

and 1996-99? 

In short, “yes”, mortality has become more concentrated in lower socioeconomic groups 

between 1981-84 and 1996-99.  

The results of this thesis clearly demonstrate differences in mortality trends for different 

socioeconomic groups, over the 1980s and 1990s. Overall mortality declined by 32% for 

females and by 27% for males aged 25-77 years but the decline was not uniform across all 

subpopulations or socioeconomic groups. In general low socioeconomic groups have 

experienced smaller proportional declines than high socioeconomic groups, but when 

mortality decline is considered in absolute terms declines were more alike across strata of 

socioeconomic position.  

Using the formula7 PAR%RII = 100 (RII – 1)/(RII + 1) it is possible to calculate a form of 

population attributable fraction which measures the percentage of all death across the 

population attributable to the socioeconomic measure. The PAR%RII can be interpreted as 

the proportion of all deaths arising from socioeconomic inequality. Because the RII 

measures inequality between the 0th and 100th percentile of the socioeconomic position, 

PAR% estimates based on the RII will necessarily be greater than those based on 

categorisation. 

Table 10-2 shows the extent to which this proportion has increased by age and sex. 

Divergent socioeconomic mortality trends were particularly pronounced at younger ages, 

where mortality rates showed little if any improvement among low socioeconomic groups. 

The most dramatic shift in the burden of inequality occurred for females aged 25-44 years 

for whom the emergence of strong socioeconomic gradients, where none previously existed, 

resulted in an increase in the proportion of deaths associated with income inequality from 

2% to 38%. Increasing relative inequality, especially by income, has thus resulted in major 

                                                 

7See appendix section 12.6  for explanation and method of calculation 
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shifts in the burden of mortality towards disadvantaged groups, but the trend is more evident 

in some sub-populations than others.  

Table 10-2 PAR%RII* according to income and education, by age and sex 
Females Males Age Period Income Education Income Education 

All Causes   
22-77 yrs 1981-84 20% 24%  27% 22% 
 1986-89 22% 22%  29% 24% 
 1991-94 31% 28%  39% 25% 
 1996-99 37% 28%  45% 26% 
25-44 yrs 1981-84 2% 27%  24% 43% 
 1986-89 17% 28%  23% 46% 
 1991-94 31% 43%  46% 38% 
 1996-99 38% 41%  43% 50% 
45-59 yrs 1981-84 32% 26%  29% 26% 
 1986-89 45% 27%  30% 27% 
 1991-94 44% 28%  48% 30% 
 1996-99 49% 30%  53% 39% 
60-77 yrs 1981-84 19% 23%  27% 18% 
 1986-89 16% 19%  28% 19% 
 1991-94 19% 25%  30% 20% 
 1996-99 25% 23%  33% 17% 
CVD      
22-77 yrs† 1981-84 25% 32%  22% 17% 
 1986-89 25% 26%  30% 26% 
 1991-94 36% 40%  40% 23% 
 1996-99 36% 38%  45% 24% 
25-44 yrs 1981-84 1% ..  18% .. 
 1986-89 36% ..  27% .. 
 1991-94 31% ..  42% .. 
 1996-99 16% ..  43% .. 
45-59 yrs 1981-84 28% 42%  22% 24% 
 1986-89 62% 36%  24% 31% 
 1991-94 75% 50%  49% 35% 
 1996-99 79% 60%  59% 44% 
60-77 yrs 1981-84 26% 31%  23% 13% 
 1986-89 22% 22%  29% 21% 
 1991-94 20% 35%  32% 18% 
 1996-99 24% 25%  33% 16% 

      *age and ethnicity standardised  

Jackie Fawcett 2005 
Socioeconomic Trends in Mortality in NZ 1981-1999 



309 

10.4.2  Can we draw a general conclusion about trends in socioeconomic 

inequalities? 

Throughout this thesis inequality has been measured both in relative and absolute terms, 

with many instances of opposite trends in inequality for relative and absolute measures of 

inequality. What emphasis should be placed on absolute compared with relative inequality? 

To answer this question requires consideration of the underlying trends in population 

mortality as well as the trends in mortality within socioeconomic groups. Figure 2-1 outlines 

a proposed typology of trends in socioeconomic inequalities in mortality. There can be little 

disagreement about the interpretation of trends in inequality when both relative and absolute 

inequalities are tracking in the same direction (Types 1 and 5) however where inequalities 

track in different directions the importance of relative and absolute inequalities is open to 

debate.  

The typology presented here gives equal weight to absolute and relative inequalities. Yet 

whether this is appropriate depends on the context and application of the data. For policy 

purposes for example it could be argued that absolute measures of inequality are most 

appropriate because they reflect the lived experience of the population and the size of the 

inequality problem. Hence a 50% excess mortality in low compared to high income groups 

demands a different response when that 50% equates to a mortality rate difference of say 

100 compared to 10 per year. Conversely small relative differences may represent a greater 

number of excess deaths where the cause of death is common. 

Equally where the issue of concern is primarily one of equality for disadvantaged groups 

then trends in relative measures of inequality could be considered more important. Thus if, 

for example, the primary concern is the lack of improvement over time in the health and 

mortality of low educated young males then comparing their experience relative to other 

young males is most appropriate. In this case the unfairness or unjustness of health 

inequalities is illustrated by the trends in relative inequality. 

Wherever the emphasis is placed, trends in inequality are most usefully discussed with 

reference to the underlying differences in mortality trends between socioeconomic groups 

that give rise to changing patterns of inequality. 
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With regard to the trends in CVD inequality, this thesis shows increasing relative inequality, 

and constant absolute inequality in the context of substantial declines in overall CVD 

mortality. For the 45-59 and 60-77 year age groups the decline in CVD mortality was such 

that by 1991-94 mortality rates in the lower income and education groups were less than 

mortality rates in the high income and education groups ten years earlier in 1981-84. In this 

context there is no doubt that those in lower SEP groups had experienced substantial 

improvements in mortality and that the increase in relative inequality is driven by the 

decrease to very low level of the mortality rates of high SEP groups. Overemphasis on the 

increase in relative inequality belies the improvements in mortality for lower socioeconomic 

groups. Instead that low SEP groups achieved similar absolute levels of decline in CVD 

mortality is some cause for encouragement for health service providers. 

In contrast among males aged 25-44 years those in low SEP groups showed no 

improvement in mortality over time, in contrast to high SEP groups. The resulting 

divergence in mortality rates produced increasing relative and absolute mortality measures. 

The clear difference in trajectories according to SEP must be interpreted as an increase in 

inequality that is likely to reflect inequalities in risk, as well as access to and uptake of 

primary and secondary prevention measures for both IHD and stroke. Reasons for the lack 

of uptake of preventive measures among young males in low SEP levels must critically 

address the effectiveness of health promotion and health service delivery to this at risk 

group. 

Lung cancer presents another case whereby inequalities are clearly increasing in both 

relative and absolute terms. However the pattern of mortality trends by SEP level that has 

resulted in these patterns is different for males and females. For females, where lung cancer 

mortality is increasing overall, the increase in inequalities arises because it is only the low 

SEP groups that show an increase in mortality rates over the period of study. However for 

males, for whom overall lung cancer rates are decreasing, rates only decline for high SEP 

groups. The pattern of inequalities for lung cancer is consistent with an out of phase tobacco 

epidemic in which smoking was taken up first and then dropped first among high SEP 

groups and males. 
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Figure 10-3 A typology of trends in socio-economic inequalities in mortality, from reducing to widening inequalities with examples from 
the NZCMS analysis of inequalities by income Level 
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inequalities

Widening
inequalities

Type  1

Both abso lute and
relative inequalities
decreasing.

Type  5

Both abso lute and
relative inequalities
increasing .

Type  4

A. Absolu te  inequalities
stable, re lative
inequa lities increasing .

C . Absolu te  inequalities
increasing , re lative
inequa lities stable.

Type  2

A. Absolu te  inequalities
decreasing, relative
inequa lities stable.

C . Absolu te  inequalities
stable, re lative
inequa lities decreasing.

Type  1A

• CVD  and  IH D (o lder females,
1991-94  to 1996-99)

Type  5A or 5B
• All-cause (25-44 yrs)
• Total cancer
• Non- lung  cance rs
• Ch ronic lung disease  (males)
Type  5C
• Lung cancer (females)
• Suic ide (25-44 yrs)

Type  4A
• All-cause (45-77yrs)
• Avo idab le and  amenable
• CVD & IHD  (up to  1991 -94 )
• Un intentional injury
• Ch ronic lung disease  (males)
• Lung cancer (males)

Type  2A

• CVD & IHD  (o lder m ales,
1991-94  to 1996-99)

Main income-mortality
results in this report

Trends in mortality, regardless of socio-economic position

A. Decreasing B. Stable C. Increasing

(No t possible )

(No t possible )

Type  3

Both abso lute and
relative inequalities
stable.

(No t possible ) (No t possible )

Type  3B

• Non-avoidable mortality

Trends in inequalities

Convincing  examples of shaded graphs do no t occur in  this  report
. 

   Source:  Blakely (2004a). Although theoretically possible there are no examples from the NZCMS for the shaded options.
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10.4.3  How do we interpret varying trends in inequality? 

The results presented in this thesis show differences in trends in socioeconomic inequalities 

according to the measure of socioeconomic position, age, sex and cause of death. Because 

the strength of the association between socioeconomic position and mortality varies by 

cause of death, differences in socioeconomic inequality between subpopulations based on 

age and sex are to some extent explained by the relative importance of different causes of 

death within those populations. Similarly trends in the contribution of different causes to 

overall mortality are an important explanation of differences by age and sex in trends in 

overall mortality inequalities. 

10.4.4  How do we interpret differences in trends for different socioeconomic 

measures? 

Both the size of the association of mortality with socioeconomic position and trends in those 

associations are different for income, educational and occupational class. To interpret these 

differences it is useful to return to the models for understanding the interrelationships 

between socioeconomic measures and to health and mortality outcomes. 

Consider the model represented in Figure 10-4 that offers a simple framework for 

understanding the relationship between educational level, occupational class and income. 

By this schema the effect measures for education, reported in this thesis, are the total effect 

of education on mortality, which is mediated through the pathways represented by arrows 

1,2 and 3. Arrow 3 represents all other pathways not mediated through pathways 1 and 2, 

including behavioural, environmental and psychosocial pathways. H1, H2 and H3 represent 

the effect of health on socioeconomic position. Education is the most distal measure of 

socioeconomic position. It is least affected by reverse causation, except in young adulthood, 

where health outcomes may influence education and subsequent social and economic 

trajectories. 

Occupational Class measures are mediated through pathways 4 and 5. They are likely to be 

confounded to a degree by education but are particularly affected by movement in and out 

of the labour force, which is partly determined by health status (Health Selection). The 

interaction with labour force status and the impact of prior health status make disentangling 

the effects of occupational class and labour force status problematic, especially as labour 
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force status is likely to have an independent effect on health. The substantial, but varying, 

impact of differential health selection bias on the results by occupational class, make 

occupational class measures of little value for monitoring inequality trends in the New 

Zealand context. 

Figure 10-4 Model linking educational level, occupational class and income to health 
and mortality 

1

2

3
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5
6
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The effect measures for income (represented by arrow 6) are most subject to confounding 

by education and position in the labour market (occupational class and labour force status), 

but also by prior health status, accumulated through social and economic trajectories of poor 

health (H1, H2 and H3). If changes in the extent by which health affects socioeconomic 

position explain any of the observed increase in relative inequality then by this model we 

would expect the effect to be greater by income than by other socioeconomic measures. 

Indeed the results of this thesis suggest greater health selection may have been operating in 

the last cohort of the NZCMS series (section 6.3.2.2, page 219). Health affects income 

primarily by affecting the individuals ability to work (Deaton 2002), with the effect being 

most notable in the period prior to retirement.   
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Consider then the effect of age on the pathways from education to mortality. We know that 

education has become more predictive of position in the labour market (both in terms of 

occupational class and labour force status) for consecutive age cohorts in the later part of the 

20th century (Maani 1997). Hence we might expect the association mediated through arrow 

1 to vary with age. Furthermore education is likely to be most important at points of entry to 

the labour force, either initially or after periods out of employment.  

Similarly the relationship between education and income level varies by age in ways not 

mediated through position in the labour market. For example education can be considered a 

marker of parental socioeconomic position, albeit imperfect. Individuals from wealthier 

backgrounds are more likely to have access to income sources apart from their labour 

market involvement. This may be particularly important at younger ages where, for 

example, parental assistance may help in acquiring assets. Third the effect of age on the 

arrow 3 pathway may vary by age depending on the risk factors for specific causes of death. 

For example changes in the prevalence of smoking at young ages mean that the risk of 

smoking related mortality is different for different age groups, furthermore cumulative 

exposure to tobacco smoke must increase with age. In a similar way all the downstream 

pathways are affected by age (arrows 4,5,6). 

Corresponding scenarios can be built up to illustrate how different pathways might vary in 

importance according to sex and ethnicity. Changes in the relative importance of different 

pathways will also explain in part the observed trends in inequality. 

In this thesis RII for both all cause and cardiovascular mortality were highest in the 25-44 

years age group when measured by education but greatest in the 45-59 years age group 

when considered by income. One interpretation of these patterns is that education is a better 

predictor of life chances and future socioeconomic position than current income for young 

adults who may not have reached their full occupational status and earnings potential. 

However during later working life income may be a better measure of achieved 

socioeconomic position. At young ages education is also a more proximate measure of 

socioeconomic position but in older ages education has become a more distal measure, 

which may not reflect current socioeconomic position. The increased importance of 

educational qualification for labour market participation among younger cohorts may also 

mean that the greater strength of the education measures at young ages is to some extent due 

to a cohort effect that will only become evident with a longer time series. 
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10.4.5 How do we interpret differences in mortality inequality trends by cause of 

death? 

The model used in the previous section to discuss the interpretation of differences in trends 

by socioeconomic measures, age and sex can be equally applied to the explanation for 

differences in trends in inequalities by cause of death. However rather than simply reapply 

the same framework by cause of death I flag three issues of importance for understanding 

the variations in trends by causes of death. In particular: the importance of specific risk 

factors for specific diseases; the importance of variations in latency or lag times; and the 

varying contribution of socioeconomic factors at different points in the disease process, 

from risk accumulation through to the point of death. 

The extent to which known risk factors are patterned by socioeconomic position varies by 

cause of death and according to the strength of the associations between both socioeconomic 

position and risk factors and between risk factors and disease outcome. Consider for 

example tobacco smoking, a risk factor for a number of diseases. However the association 

of tobacco smoking with lung cancer and COPD is much stronger than for cardiovascular 

disease. Hence we might expect changes in the mechanisms by which socioeconomic 

factors affect trends in cardiovascular disease to be less direct than those for lung cancer or 

COPD. 

Tobacco smoking is one risk factor that has been considered to a limited extent using the 

NZCMS data (Hill et al. 2003). Among cohort members aged 25-74 years the overall 

prevalence of current tobacco smoking fell, between 1981 and 1996, from 46% to 36% 

among males and from 29% to 23% among females (Hunt 2003: Table 8, page 69). 

Smoking rates were highest at low socioeconomic positions but also decreased 

proportionately less at low socioeconomic positions (Table 10-3). At the same time the 

effect of adjustment for socioeconomic position on the RR of mortality for smokers 

increased due to the increasing association of socioeconomic position with smoking. For 

females, adjustment for socioeconomic position causes the RR to reduce by 9% for 1981-84 

compared to a 23% reduction in 1996-99; for males the RR reduced by 23% in 1981-84 and 

33% in 1996-99 (Hunt 2003)(derived from Tables 21 and 22).  
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Table 10-3 Smoking Prevalence Rates by Socioeconomic Position, 1981 and 1996 
females males SEP 

measure SEP level 1981 1996 % 
change 1981 1996 % 

change 
Income High 29 19 -33% 32 20 -37% 
 Medium  30 24 -21% 35 26 -25% 
 Low 33 29 -14% 39 31 -20% 
Education High 22 16 -26% 27 19 -31% 
 Medium  27 22 -19% 34 25 -25% 
 Low 34 33 -4% 42 35 -17% 

Source Adapted from Hill(2004a) 

With the increased concentration of smokers in low socioeconomic positions we would 

expect greater increases in relative socioeconomic inequality for causes of death strongly 

associated with smoking. It is perhaps not surprising therefore to find the greatest increases 

in relative inequality occurred for lung cancer. Relative inequality for the total 25-77 year 

age group, by income, expressed in terms of the PAR%RII, for females increased by 50% for 

lung cancer and 11% for CVD; and for males by 39% for lung cancer and 23% for CVD. 

Differences in the measured effect of socioeconomic status for different causes are also 

influenced by the differences in latency or lag times between exposure and mortality 

outcomes. The lag effect of socioeconomic position is likely to be very short for deaths due 

to injury, somewhat longer for deaths due to cardiovascular disease (for which changes in 

diet and smoking, or access to treatments may influence outcomes over a relatively short 

period) and longer still for causes such as lung cancer. 

Figure 10-5 suggests a simple model for considering the relative importance of 

socioeconomic influences at each stage of the disease process and provides another 

perspective by which to consider how trends in the socioeconomic inequalities vary by 

cause of death. For example, in the case of deaths due to accidents, the period of pre-disease 

exposure may be particularly important with regard to the individuals exposure to risky 

environments, or to alcohol consumption, but the period of pre-diagnostic biological change 

will be virtually non-existent. In a context where access to emergency care is free, the 

influence of socioeconomic factors during the period of diagnosis and treatment is likely to 

be mainly the consequence of area level socioeconomic processes that influence the 

availability and quality of emergency services.  
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Figure 10-5 Model illustrating the influence of socioeconomic factors at different stages 
of the disease process 

Pre-diagnositic
pathological

biological change Diagnosis Treatment Period
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Action of Socioeconomic Factors on Development of Disease
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In contrast patterns of inequality in cardiovascular disease mortality are likely to arise at all 

points in the disease process. The pattern of increasing relative inequalities may therefore be 

influenced by factors prior to birth, through early adult risk factor exposures, uptake of 

preventative messages, access to early diagnosis, and the quality and the quantity of 

treatment services.  Identification of the relative importance of socioeconomic inequalities 

at different points in the disease process provides an important perspective for 

understanding how trends in inequalities differ by causes of death but also for intervening to 

reduce inequalities for specific diseases. 
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10.4.5.1 The longer-term context of recent inequality trends. 

In common with many countries mortality rates in New Zealand fell over the course of the 

1980s and 1990s, with particularly pronounced falls in cardiovascular mortality. These 

declines must however be understood in the context of longer-term trends. New Zealand, in 

common with many westernised countries, experienced a dramatic increase in 

cardiovascular mortality from around the 1930s. High rates of mortality continued until the 

late 1960s when rates began to fall with particularly rapid declines from the mid-1980s 

onwards. The ‘epidemic’ of cardiovascular mortality rates was particularly pronounced for 

males. (Figure 10-6) 

Figure 10-6 IHD mortality trends 1955-2002 
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Source : Ministry of Health (personal communication) 
 

Trends described in this thesis show that the extent of mortality decline has been slower for 

less advantaged groups than their more socioeconomically advantaged compatriots. 

However how the pattern of social inequality in cardiovascular mortality developed in the 

early and mid twentieth century remains unclear. There is some contestable evidence that 

coronary heart disease rates among males were high among high status managerial 

occupations as well as unskilled labourers around 1960 (Copplestone and Rose 1967).   
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Victora et al (2000), based on the inverse equity hypothesis proposed by Hart (1971) 

theorised that more socioeconomically advantaged groups take-up public health 

programmes and interventions before less privileged groups. Furthermore low socio-

economic groups will only catch up with high socio-economic groups once the latter have 

secured the maximum possible benefit from the new knowledge and initiatives. As a 

consequence, new interventions and technologies will cause relative inequalities in health 

and mortality to rise.  As a consequence mortality rate decline, related to health 

interventions, will always occur later in low socioeconomic groups – as illustrated in Figure 

10-7(a). Whether the less advantaged groups ever catch up or whether the mortality rates 

mortality rates among the low socio-economic group will plateau out at a higher level than 

more advantaged groups is likely to depend on the context and cause of death. 

Although first developed as an explanation for trends in child mortality in South America 

the inverse equity hypothesis provides a useful framework for considering trends in chronic 

diseases, including cardiovascular disease, in developed countries.   
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Figure 10-7  Scenarios of mortality rates trends for high and low socioeconomic 
groups. 

(a). Delayed Mortality Decline in Low SEP groups – the inverse equity hypothesis 
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(b). Mortality epidemics out of phase for high and low SEP groups 

RR=0.5

RR=0.35

RR=1

RR=2

RR=3

RR=1.5

0

200

400

600

800

1000

Time

M
or

ta
lit

y 
ra

te

High SEP 
Low SEP 

(c). Out of phase mortality epidemic for CVD – proposed model whereby the ‘epidemic’ more 
pronounced an longer lasting for Low SEP groups 
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Source adapted from Blakely (2004a)  
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Considering the CVD epidemic, Figure 10-7(a) could be considered as the end stage of a 

‘phased epidemic’ – Figure 10-7(b) (Blakely et al. 2004a) By this scenario CVD mortality 

increases earliest in more advantaged groups as a result of the adoption of particular risk 

behaviours, including smoking and reduced fat consumption and the introduction of new 

treatments.  However with increasing understanding of aetiology and the advent of 

treatments the advantaged group also benefits earlier from public health and medical 

interventions. Whilst the evidence that socioeconomically advantaged groups either adopted 

risk behaviours, or experienced higher CVD mortality earlier than other groups is scant 

there is some suggestive evidence. For example, in England and Wales medical doctors, a 

socioeconomically advantaged occupation, adopted tobacco smoking earlier than most 

occupational groups but were also among the earliest to quit (Doll et al. 2004). In New 

Zealand Māori were subject to higher smoking prevalence and have been later to quit (Hill 

et al. 2003) 

The option presented in Figure 10-7(b) is perhaps too optimistic about the experience of low 

SEP groups. Figure 10-7(c) whereby the epidemic reaches greater heights and persists for 

longer among low SEP groups is likely to be more representative of the CVD epidemic in 

New Zealand. Indeed some groups (low income males aged 25-44 years) have yet to see a 

decline in mortality from IHD. 

The models presented in Figure 10-7 also illustrates the dynamic interaction between 

absolute and relative inequality measures in the context of changing background mortality 

rates. However these models are inevitably a simplification of more complex patterns. In 

reality, multiple interventions are likely to be introduced at different points of time, with 

varying levels of coverage in different social groups  (Victora et al. 2000). Placing recent 

trends in inequalities in a context of longer-term mortality trends provides a robust 

theoretical framework for understanding the evolving patterns of absolute and relative 

inequality.  

The inverse equity hypothesis provides a useful lens by which to consider various 

explanations put forward to explain trends in socioeconomic inequality; including social and 

economic structural explanations, epidemiological (risk factor) explanations, psychosocial 

explanations and explanations about health service delivery. 
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10.4.5.2 Social and Economic structural explanations 

The NZCMS data covers a period of rapid social and economic change. It has been 

suggested previously that economic restructuring in New Zealand may have contributed to a 

deterioration in life expectancy relative to Australia (O'Donoghue et al. 2000; Woodward et 

al. 2001) Yet the evidence for a link between wider structural reforms and socioeconomic 

inequalities in health outcomes is sparse. 

There is however some suggestive evidence from the literature, and this thesis, that societal 

level structural change has contributed to widening socioeconomic inequalities in health and 

mortality. For example, unemployment is associated with suicide (Blakely et al. 2003b), 

hence increasing unemployment rates, as seen in New Zealand in the early 1990s might be 

expected to produce higher rates of suicide. Suicide rates did rise throughout the 1990s, but 

the rise continued well beyond the period of increasing unemployment.  However, economic 

recovery was not spread evenly across the population, with the groups at high risk of suicide 

(young males form low socioeconomic positions, especially Māori) showing slower and 

later declines in unemployment. Thus inequalities in the extent of recovery from economic 

recession may have been increasing across the period, despite improvements in 

unemployment for the total population. This thesis found that these same groups showed no 

improvement in CVD mortality over the 1980s and 1990s.  

The link between employment, an important component of structural change, and mortality 

outcomes is further supported by the emergence of strong mortality gradients by income and 

occupational class among females, where none existed previously, especially among women 

aged less than 60 years.  Thus throughout the 1980s and 1990s, as females participation in 

the labour force increased substantially, the risk of mortality was increasingly associated 

with aspects of female workforce participation – that is, income and occupational class.  

Thus it seems that the groups who showed little if any improvement in socioeconomic 

outcomes are also those among which substantial increases in mortality inequality were 

observed.  However this evidence must be weighed against the evidence from this thesis 

that, despite earlier and more widespread economic restructuring, relative inequalities in 

mortality did not increase more in New Zealand than in Nordic countries. Many countries 

report increased relative socioeconomic inequalities, pointing to common elements in the 

pattern of mortality decline by socioeconomic position. The results reported here suggest 
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that if structural change has played a part in these inequalities, then the changes of 

importance are common to many western countries and were not amplified by the unique 

characteristics of the New Zealand politico-economic development.  

Widening income distributions have been reported in many western countries over the later 

decades of the twentieth century. The widening income distribution contributed to the 

widening inequality in mortality by income in New Zealand. Had the relative size of the 

income categories in 1996 remained unchanged from that in 1981 the increase in the RII 

would have been approximately 25% less, although still substantial. 

10.4.5.3 Epidemiological ‘risk factor’ explanations 

It is hardly surprising that social inequalities are mediated to a large extent through the 

unequal distribution of disease risk factors. Hence we might expect that trends in risk factor 

distribution would influence trends in inequalities. Measuring the extent by which changing 

risk factor distribution explains increasing inequalities by socioeconomic position is 

complicated by need to take account of the variable time relationships between exposure 

variables and mortality outcomes. In practice most studies do not have the capacity to 

measure a wide variety of risk factors, all with different latencies, at the time most relevant 

for the action of that particular risk factor.  Risk factors are inevitably misclassified in 

relation to the time of onset of disease and so the effect of changing risk factor levels is 

almost inevitably underestimated. 

Some risk factors for cardiovascular disease showed a marked change in prevalence over the 

1980s and 1990s. It has been estimated that declines in blood pressure, cholesterol and 

smoking together contributed about half the total decline in coronary heart disease mortality 

between 1982 and 1993 (Capewell et al. 2000). However, apart from smoking, little is 

known about the extent to which differential declines in cardiovascular risk factors 

contribute to the observed increases in relative socioeconomic inequalities in New Zealand. 

Increased clustering of risk factors in socioeconomically disadvantaged populations has 

been observed in a number of studies in the USA (Sharma et al. 2004; Tyroler 1999). 

However studies from Europe have found that the changes in risk factors do not explain, or 

only partly explain, the increasing social inequalities for cardiovascular mortality (Bartley et 

al. 2000; Vartiainen et al. 1998).  
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10.4.5.4 Psychosocial considerations 

Although it is generally agreed that both psychosocial and material exposures are socially 

determined, there is continued debate as to whether it is access to material goods and 

political power and/or position in the psychosocial hierarchy that is important explaining the 

socioeconomic gradient in health (Muntaner 2004; Szreter and Woolcock 2004). While the 

nature and measurement of psychosocial factors continued to be debated the extent to which 

they contribute to trends in mortality is likely to be limited. Muntaner argues that “putative 

psycho-social risk factors are too dependent on changing economic, political and cultural 

structures to attain great generality across time and space” (Muntaner 2004: page 678). 

Psychosocial theories provide useful links for understanding the biological mechanisms by 

which the social environment is embodied in health inequalities the contextual constraints in 

which psychosocial factors such as social capital, social networks, and social cohesion are 

defined limit their application of concepts in different periods and contexts. To be useful in 

explaining the trends in social inequality requires theoretical frameworks that more clearly 

integrate psychosocial factors with social, economic and political structures. 

10.4.5.5 Health service explanations 

The extent to which health care services contribute to social inequalities in health and 

mortality remains a source of contention. Arguments against the importance of health care 

centre around two themes. First that major improvements in life expectancy occurred prior 

to the introduction of effective preventive measures or treatments (Colgrove 1992; Link and 

Phelan 2002) and second that the socioeconomic gradient in health and mortality exists in 

all countries irrespective of the extent or reach of health services (Townsend et al. 1988). 

However Deaton (2002) argues that while differential access to health care is unlikely to be 

the source of socioeconomic inequalities, public health literature understates both the 

effectiveness of health services and the potential for differential access to new technologies 

to generate a gradient where none existed before. The emergence of increasing 

socioeconomic inequalities in cancer mortality, observed in this thesis, has coincided with 

new advances in both cancer detection and treatment. It is perhaps not coincidental that 

these inequalities have arisen at the same time as growing uptake of screening for breast and 

cervical cancer. To untangle the contribution of health care to the growing inequalities 
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however requires more detailed studies of individual trajectories through health care 

services, with attention to not only access to health care but also the timeliness, type and 

quality of treatment. 

Furthermore if as estimated approximately 50% of the decline in ischaemic heart disease 

mortality is due to more effective treatments (Capewell et al. 2000) there is ample scope for 

inequalities in treatment to contribute substantially to the increasing socioeconomic 

gradients. 

10.5. What can we learn from international comparisons? 

The original intention of this thesis was to include a broader range of countries in the 

international comparisons and to compare inequalities according to both education and EGP 

occupational class. However the amount of missing data for occupational class in the New 

Zealand made the comparisons of trends based on occupational data very tenuous and so 

these comparisons were dropped. Unfortunately the number of countries for which 

comparable education data was available was limited. The problems in obtaining 

comparable data however do illustrate the tenuous nature of many international 

comparisons. The focus of this report is in comparing trends. These comparisons of trends 

are likely to be more robust than the comparisons of actual levels of inequality. This is 

because comparability over time within countries is generally easier to achieve than 

comparability between countries. 

The trend towards increasing relative inequality by education shown in this thesis is 

strikingly similar in all countries - including New Zealand when the data for the late 1990s 

are considered. By itself this observation is however only partial evidence for a general 

increase social inequalities. There is no doubt that education has become increasingly 

important as a determinant of access to stable high paying, high status occupations in many 

countries. As such it is likely to be an increasingly accurate measure of access to the 

determinants of good health and health care. Thus education is likely to be of growing 

importance as an axis of social inequality in many countries. The extent to which the 

observed increase in relative inequalities in mortality is a true measure of an underlying 

increase in socio-economic inequalities, or the consequence of education becoming a better 

measure of an underlying construct of socio-economic position, cannot be determined from 

these analyses. 
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Just as it is likely that education is becoming a stronger axis of inequality over time, the 

value of education as a measure of socio-economic position is likely to vary in different 

countries. Where a large proportion of the population has a low level of education, 

education is not very discriminating of socio-economic position across a large segment of 

the population. It is possible that higher levels of socioeconomic inequality will emerge with 

other measures of socio-economic position.  

The New Zealand data demonstrates the importance of ethnicity as an independent 

determinant of both mortality and educational achievement in New Zealand. Mäori and 

Pacific ethnic groups comprise approximately one fifth of the New Zealand population, and 

the proportion has increased over time. Without standardisation by ethnicity levels of 

inequality in New Zealand exceed those in Europe, especially for females. This raises the 

possibility that inequalities measured in Europe may also be confounded by ethnicity, 

country of birth or other demographic factors prior to socio-economic position. The 

potential role of ethnicity, in the Nordic countries, is largest in Finland, with a distinction 

between Swedish and Finnish speaking populations. (Hyyppa and Maki 2001; Koskinen and 

Martelin 2003) 

Standardisation for ethnicity reduced not only the magnitude of inequality measures but also 

the trends in inequality. Without ethnicity standardisation there is a much greater increase in 

relative inequality over time, suggesting an increasing association of ethnicity and mortality. 

The sub-populations that are disadvantaged by social and economic processes are likely to 

vary in different contexts. In New Zealand Māori and Pacific populations experienced 

greater increases in unemployment over the 1980s and early 1990s, and have shown lesser 

and later declines in unemployment with improved economic growth in the early 21st 

century. That New Zealand did not experience a greater increase in relative inequality by 

education may thus be because the increase in structural inequalities over the 1980s 

occurred primarily around a different axis of social inequality, that of ethnicity.  

Jackie Fawcett 2005 
 Socioeconomic Trends in Mortality in NZ 1981-1999 



327 

10.6. Policy Implications and Future Directions 

Increasing relative socioeconomic inequalities in mortality points to an increasing 

concentration of mortality in low socioeconomic groups. This trend is particularly 

pronounced for CVD mortality, although not limited to it. For health service providers and 

policy makers, these trends provide a particular challenge to address the provision of health 

care for disadvantaged populations. Given the huge improvements in both primary and 

secondary treatment of cardiovascular diseases in the past twenty years, there is a particular 

need to address whether or not the improvement in technologies are reaching all sections of 

the population. As CVD mortality has increasingly become associated with socioeconomic 

disadvantage continued improvement in overall population mortality rates will be limited 

without effective interventions to reduce relative inequalities in CVD mortality. 

That is not to say that both public health strategies, including both prevention and medical 

care, have not been effective strategies for population health. Huge overall declines in 

cardiovascular disease mortality have benefited all socioeconomic groups, except perhaps 

young males from low socioeconomic positions. Declining absolute gaps in CVD mortality 

for females and stable absolute gaps for men, point to the value of the effectiveness of these 

strategies.  However as mortality declines to very low levels, as seen among high SEP 

females, effective interventions will need to be increasingly targeted to those who continue 

to be at risk. 

Trends in CVD have been the main driver behind increasing life expectancy and, changes in 

absolute and relative inequality. However other causes of death made an increasing 

contribution to trends in inequality, especially in the 1990s. The emergence of increasing 

relative inequality for both lung cancer and other cancers (for example breast cancer and 

colorectal cancer) raises the issue as to the extent to differences in accesses to new 

technologies for the prevention, detection and treatment of cancers have contributed to these 

trends. Successful intervention to prevent or limit the widening of relative inequalities for 

cancer would be aided by research to identify the point(s) in the disease process at which 

these inequalities arise. Do the emerging inequalities reflect differences in incidence, access 

to primary care or differences in secondary treatment received by different socioeconomic 

groups? For example research considering differences in the stage of presentation of cancers 
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for different socioeconomic and ethnic groups might give some clues as to the most 

effective policy directions to reduce inequalities. 

The observation that relative inequalities in mortality have increased for a wide range of 

important causes of death, point perhaps to generalised risks associated with socioeconomic 

position.  In particular the clustering of risk factors - such smoking, obesity, poor diets, low 

physical activity levels, poor housing, stress and work environments - in socioeconomically 

disadvantaged populations, in addition to reduced access to primary and secondary care, and 

inequalities in treatment, are likely mechanisms that mediate the action of socioeconomic 

position on disease incidence and mortality for a wide range of diseases. Improved 

understanding of institutional and societal factors influencing health behaviours and access 

to health care in disadvantaged populations is required to ensure that public institutions 

contribute to social equality in health outcomes, rather than exacerbating inequalities. In 

order to develop effective mechanisms to intervene in reduce health inequalities requires a 

much more sophisticated understanding of the processes through which inequalities arise 

within the health system. 

This thesis includes only a limited analysis of inequalities by ethnicity. It was not within the 

scope of this thesis to consider the interacting affect of ethnicity and socioeconomic 

position. However as discussed earlier the sections of the population that are disadvantaged 

by social and economic processes are likely to vary in different contexts. In New Zealand 

ethnicity is a powerful predictor of both socioeconomic and health outcomes. Furthermore 

strength of these associations increased over the 1980s and 1990s. Further analytical work 

addressing the interaction between socioeconomic status and ethnicity for mortality is a 

continued focus of the NZCMS. In particular, this work will address three questions: 

1. Does the association of socioeconomic status and mortality vary by ethnicity? 

4. How much of the observed ethnic variation in mortality is due to socioeconomic 

factors? 

5. What is the public health impact of the ethnic variation in the socioeconomic gradient? 

Monitoring trends in inequality is only the beginning of understanding the dynamic 

processes that produce and reproduce inequalities over time. CVD is an interesting case 

study because so much of the decline in mortality in recent years can be linked to health 
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promotion and health service activities. Unscrambling the contribution of health services to 

inequalities is of particular importance and points to an important line of future research. 

How do health providers ensure high quality services are effective and accessible for 

disadvantaged groups? The recent focus on reducing the cost of primary health care is an 

important recent step, but it is very simplistic to reduce access to an issue of cost. In 

particular more innovative approaches to delivering health care to young men at high risk 

are required.  

There has at times been considerable debate about the direction of causality in the 

association of socioeconomic inequalities and health inequalities. Although the weight of 

evidence supports the contention that socioeconomic inequalities explain health inequalities 

to a much greater extent than health inequalities explain socioeconomic inequalities, the 

latter undoubtedly plays a part. There is a tentative suggestion, in this thesis, that the 

contribution of poor health to the association between income and mortality increased in the 

late 1990s. The effect of health on income and socioeconomic well-being in general can not 

be assumed to be constant, nor negligible. There is a need for greater understanding of the 

effects of poor health, and chronic illness and/or disability on social and economic 

outcomes. The extent of feedback from poor-health into the cycle of disadvantage and 

illness has important implications for government social support policies.   

A major contribution of this thesis to our understanding of socioeconomic inequalities in 

New Zealand has been the development of methods for the systematic monitoring of 

socioeconomic inequalities in mortality using the NZCMS data. The dynamic nature of 

socioeconomic inequalities is a consequence of varying mortality trends for groups, defined 

according to various aspects of their social and economic location in New Zealand society. 

However the time trends presented here cover a relatively short period of time. The 

extension of the NZCMS study to cover later periods will add to our understanding of these 

dynamic trends, and help to identify emerging inequalities in New Zealand, as demonstrated 

for cancer mortality.  

The utility of linking health data with other social data to provide new insights into social 

and health trends has been clearly demonstrated by this thesis. The transfer of this 

knowledge to other studies involving linkage between health data and other social datasets 

is a further priority for health inequalities research. For example; the future linkage between 
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the Study of Family Income and Employment and hospitalisation data and possible linkage 

between census and cancer registry data. 
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