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Abstract

The overall prevalence of smoking in New Zealand reduced from 32% in 1981 to 23.5% in 2006 but rates of smoking cessation have not been consistent among all social, demographic and ethnic groups. The period 1981-2006 also saw macroeconomic changes in New Zealand that resulted in profound increases in social and economic inequality. Within this socio-political context we address two questions. First, has there been a social polarisation in smoking prevalence and cessation in New Zealand between 1981 and 2006? Second, to what extent can ethnic variation in rates of quitting be explained by community inequality, independently of socio-economic status?  We find that that smoking behaviour in New Zealand has become socially and ethnically more polarised over the past two decades, with greater levels of smoking cessation among higher socioeconomic groups, and among New Zealanders of European origin. Variations in quit rates between Māori and European New Zealanders cannot be fully accounted for by ethnic differences in socioeconomic status. Community inequality exerted a significant influence on Māori (but not European) smoking quit rates. The association with community inequality was particularly profound among women, and for particular age groups living in urban areas. These findings extend the international evidence for a relationship between social inequality and health, and in particular smoking behaviour. The research also confirms the importance of considering the role of contextual factors when attempting to elucidate the mechanisms linking socioeconomic factors to health outcomes.  Our findings emphasise that, if future smoking cessation strategies are to be successful, attention has to shift from policies that focus solely on engineering individual behavioural change, to an inclusion of the role of environmental stressors such as community inequality.
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Introduction

In recent years there has been a renewed interest in the plight of 'vulnerable populations' who continue to have worse health and often poorer access to health services. At any given time attention to particular populations or health problems depends heavily upon political priorities and views about morality, in particular whether populations have behaved in a 'responsible manner' in terms of looking after their own health. Such individualistic perceptions have political salience and have affected conceptions of appropriate social policies to address such problems (Mechanic & Tanner, 2007). In the 1970s and 1980s, the discourse on poverty and health was heavily influenced by conceptions of an unruly and irresponsible underclass (Auletta, 1983). Such views provided ammunition for conservative political theorists to reduce welfare benefits to the poor in the belief that welfare spending was counter-productive and only served to accentuate deviant behaviour (Murray, 1994). More recently, such views have been supplanted by structural interpretations of poverty and social exclusion, and a more considered picture of the plight of the poor has emerged (Wilson, 1996). This perspective has increasingly engaged with debates about the effects of globalisation and the social consequences of neoliberalism on the health and welfare of disadvantaged communities (Coburn, 2000).
Within the health literature, these concerns have been particularly evident in research into the effects of income inequality on health. A voluminous literature has emerged on the negative effects of relative inequality on health (for meta analyses see: Subramanian & Kawachi, 2004; Lynch, Davey Smith, Harper, Hillemeir, Ross, Kaplan & Wolfson, 2004; Wilkinson & Pickett, 2006). While early research on this theme was criticised for its narrow focus on the United States, recent studies have suggested that the negative effects of income inequality are evident in other national contexts (Subramanian, Delgado, Jadue, Vega & Kawachi, 2003; Craig, 2005; Pei & Rodriguez, 2006) and linked to a variety of social problems in addition to poor health (Wilkinson & Pickett, 2007). Nonetheless, the strength of the relationship appears to be less, or non-existent, in  more egalitarian contexts where higher rates of  public spending or government welfare transfers may contribute to reductions in the harmful effects of income inequality on health outcomes (Dunn, Burgess & Ross, 2005; Ross, Dorling, Dunn, Henriksson, Glover, Lynch & Weitoft, 2006). To date, most of the research has also focused on links between income inequality and mortality, although studies, for example in Spain and Germany, have noted links between increased social inequality and self-rated measures of health (Anitua and Esnaola, 2000; Nolte and McKee, 2004). There has been limited consideration of health-related behaviours. Moreover, despite increased evidence of a link between income inequalities and health, there has been little impact on health policy (Judge & Paterson, 2001). Much of the public health policy discussion has continued to focus on educational models of behaviour change which place the individual at the centre of the policy debate rather than the environmental context within which individuals are situated. This approach has been especially apparent for lifestyle conditions such as obesity or smoking where individual-based policy solutions continue to be the norm (Barnett, Pearce & Howes, 2006).
With such considerations in mind, the aim of the present paper is to examine changing patterns of smoking cessation in New Zealand in the context of the inequality-health debate. We build upon previous research which found that more socially unequal communities in New Zealand had higher smoking rates in 1996, and areas which became more unequal between 1981 and 1996 were much less likely to have been characterised by a reduction in smoking (Barnett, Pearce & Moon, 2005). The effects of inequality were greatest in the cities and among indigenous Māori women.  Such results were not unexpected as New Zealand in the 1990s had one of the highest rates of income inequality in the world (Mowbray, 2001) and macroeconomic changes in New Zealand society were a key driver for the sharp rise in social and spatial inequalities in health during the 1980s and 1990s (Barnett, 2001; Barnett & Barnett, 2004; Blakely, Tobias, Robson, Ajwani, Bonne & Woodward, 2005; Pearce and Dorling, 2006). 
Despite a vast array of policy initiatives, the prevalence of smoking amongst Māori in New Zealand has changed little since 1990 (Ministry of Health, 2008). Individually-targeted anti-smoking policies, which may have been effective among higher socioeconomic groups given their greater knowledge of the adverse health effects of smoking (Siahpush, McNeill, Hammond & Fong, 2006b), are no longer bringing significant further reductions in prevalence. Recent studies in other countries have identified a variety of contextual mechanisms that are important in influencing smoking behaviour independently of individual socio-demographic characteristics. These factors have included neighbourhood deprivation (Reijneveld, 1998; Diez Roux, Merkin, Hannan, Jacobs & Kiefe, 2003), neighbourhood social cohesion (Patterson, Eberly, Ding & Hargreaves, 2004), physical disorder and perceived lack of safety (Miles, 2006; Virtanen, Kivimaki & Kouvonen, 2007) and locational access to tobacco retail outlets (Chuang, Cubbin, Ahn & Winkleby, 2005). These studies suggest that smoking cessation strategies should pay greater attention to the environments within which people live and the ways those environments shape different health behaviours (Poland, 2007).  
Community inequality is one such place effect, yet few studies have examined the association between inequality and smoking. In Europe, Pampel (2002) found that social gradients in smoking were more likely to reflect the time passed since the peak of smoking in a country and that increased social inequality tended to reduce such gradients rather than increase them. More recent research has suggested that being a smoker is associated with a higher level of perceived income inequality, negative perceptions of relative material well-being and living in a community with a lower degree of trust and safety. This finding implies that smoking is less prevalent in communities which are more egalitarian and have a greater stock of social capital (Siahpush, Borland, Taylor, Singh, Ansari & Serraglio, 2006a). In New Zealand it is important to understand the extent to which community inequality is  significant in explaining smoking cessation, especially given the current Labour government’s 'third way' approach to social policy over the past decade (Chatterjee, 1999). This approach has been manifested in the New Zealand Health Strategy (2001), the implementation of which has seen increased attention to equity issues in the health arena, including in smoking which is one of 13 health priorities.
With such considerations in mind, this paper has two objectives:

(i) To assess the extent to which there was a social polarisation of smoking cessation in New Zealand between 1981-2006, and to determine the degree to which quit rates have varied by ethnicity.

(ii) To consider the extent to which the continued low rates of quitting among Māori were explained by contextual factors, in particular community inequality, independently of socio-economic status.
To achieve these objectives, the remainder of the paper is organised as follows. First we provide a brief background to recent trends in smoking cessation in New Zealand paying particular attention to levels of ethnic inequality and geographical variations in quit rates. Second, we describe the methods used in the study. We then present the results of the analyses, examining geographical and social predictors of quitting. This is followed by a discussion of the results and an examination of the theoretical and policy implications of our findings.

Background: Trends in Smoking Cessation in New Zealand
In recent years, New Zealand has witnessed a rapid decline in tobacco consumption, which has fallen more than in most other developed countries (Ministry of Health, 2004; Tobias and Huang, 2007). The prevalence of current smokers in New Zealand has dropped from 40% in 1976 to 23.5% in 2006 (Ministry of Health, 2006).  However, despite such positive trends, smoking prevalence among certain social and ethnic groups remains high. Using data from the 1981, 1996 and 2006 censuses, it can be noted that this is particularly the case among Māori (Table 1). In 2006 39.6% Māori were regular smokers compared to only 17.4% of New Zealanders of Europeans origin (Europeans). Māori women continue to have one of the highest smoking rates in the world (42.9% in 2006 vs 35.8% for Māori males) in contrast to European women who smoke less than European males. While Māori rates of quitting have gradually reduced over time, the absolute quit rate reduction is now less than for Europeans (1.8% vs 2.8% between 1996-2006) (Ministry of Health, 2006). In 2006, the Māori quit rate was just over half (0.54) that of Europeans.

<< Table 1  about here>>
Ethnic inequalities in smoking have been particularly marked among females and especially in urban areas. While urban smoking rates in 2006 were lower than in rural areas for both Māori and Europeans (39.0% vs 40.5% for Māori and 16.7% vs 19.5% for Europeans), the rate of urban ethnic inequality in smoking was higher and had increased over time. In 2006, Māori were more than twice (2.28) as likely to smoke as Europeans. This gap rose to a maximum of 2.69 for urban females. It is also apparent that most of the gains in smoking cessation occurred prior to 1996. Māori as a whole experienced a 12.5% reduction in smoking rates between 1981-1996, but only a 1.8% reduction in the subsequent ten years. 
The limited reduction in Māori smoking rates since 1996 hides a more complex pattern of change, with some demographic groups and geographical areas being characterised by a much bigger decrease in smoking than others. For example, in contrast to Europeans who witnessed declines in smoking rates for all age cohorts between 1996-2006, this was less apparent for Māori. Amongst Māori males, smoking rates actually increased among younger (15-29) and middle-aged (40-49) cohorts, especially in urban areas. By contrast, the reverse was true for Māori females where it was the older age cohorts (40 years and over) who were characterized by increases in smoking rates. When viewed geographically, it is evident that areas characterized by high Māori quit rates in 2006 were areas with lower smoking rates in 1996 (r = -0.69). In other words, the greatest gains appear to have occurred in areas where the need was less. This pattern was also characteristic, but to a lesser extent, of earlier trends between 1981-1996.  Similarly, areas with lower concentrations of Māori in 2006 had higher quit rates for both Māori and European smokers alike. 
In summary, the proportion of Māori who continue to smoke remains at a high level and what gains have occurred in Māori quit rates have been small. These ethnic differentials in smoking behaviour and smoking cessation are an important driver for the ethnic gradient in health outcomes in New Zealand. Using linked census-mortality cohort datasets, it has been found that that the contribution of smoking to ethnic inequalities (Māori compared to non-Māori, non-Pacific peoples) in mortality among persons aged 45-74 increased to 5% for males and 8% for females over the 1980s and 1990s (Blakely, Fawcett, Hunt & Wilson, 2006).  Further, these figures are likely to be underestimates due to the misclassification bias of smoking status (Wilson, Blakely & Tobias, 2006). 
Methods
Smoking Data

This study uses unpublished data on smoking from the three most recent New Zealand censuses to include questions on smoking behaviour (1981, 1996 and 2006).  Data were requested from Statistics New Zealand for all 73 territorial authorities (TAs) into which the country is subdivided. TAs are local authorities with some delegated governance and a median population of 33,000. Despite problems of defining communities in the analysis of contextual effects (Diez Roux, 2001), TAs provide a theoretically valid level of analysis: while central government policies have been more influential in affecting the level of inequality in New Zealand, it is at the local level where the effects of inequality are most felt (Siahpush, Borland, Taylor, Singh, Ansari & Serraglio, 2006a). Moreover, since the passing of the 2002 Local Government Act which devolved increased responsibility to local governments for social spending and community well-being, such issues have increasingly been politicised at this level (Craig, 2003). 
The smoking data for TAs were disaggregated by age and sex and ethnicity, which enabled sex-specific smoking and quit rates to be calculated for the European and Māori populations.  For 1981 and 1996, the census data used a 'prioritised' ethnicity measure, which reduced multiple ethnic responses to a single ethnic response by giving precedence to Māori over other forms of ethnic identification. For the 2006 Census, prioritisation was no longer considered politically and statistically appropriate (Statistics New Zealand, 2004a) resulting in the use of sole and combined ethnicities in the Census questionnaire. In order to make the 2006 data comparable with earlier years, persons of Māori origin were defined as the total of those with both sole Māori ethnicity and combination ethnicities that included Māori. Persons with sole Māori identification represented 58.7% of all Māori in 2006. 

As has been the case in other studies, smoking quitters were defined as 'eversmokers' (those who were current regular smokers and those who had been regular smokers in the past) who had given up. Quit rates were related to the overall smoking population rather than to the total adult population. Generally, quit rates are related to age and to a lesser extent to sex (Jarvis, 1997), so controls were made for both of these variables.
Measures of Ethnic Inequality 
In contrast to previous research, which has primarily focused on the effects of income inequality on health, we use measures of ethnic inequality for two main reasons. First, while Māori have traditionally been more disadvantaged than Europeans (Robson & Harris, 2007), the extent of the ethnic gap for different social indicators has been geographically variable (Chapple, 2000). Second, when invoking psychosocial interpretations of health inequality it is not clear that income alone is most relevant to individuals when they compare themselves with others (Stead, MacAskill, MacKintosh, Reece & Eadie, 2001) and there is also evidence that different measures of inequality have a variable assocaition with health outcomes (Sacker, Bartley, Firth & Fitzpatrick,  2001; Stafford, Cummins, Macintyre, Ellaway & Marmot, 2005). 
Given that the aim of the analysis was to explore the changing impact of absolute and relative deprivation on quit rates, seven separate measures of absolute and relative deprivation were thus computed for TAs for each of the three census years. The absolute measures included the proportions of the adult population with a university degree, with no educational qualifications, median personal income, levels of homeownership and renting social housing, and two welfare benefit measures, the proportions receiving the Unemployment Benefit and Domestic Purposes Benefit (DPB). The DPB is a measure of child support for low income, and often sole parent, families. Seven measures of relative deprivation were also computed.  The relative deprivation score for each indicator represented the extent of the gap (Māori minus European) in rates of absolute deprivation, or the rate difference between the two ethnic groups.
In order to investigate the influence of urban-rural residence differentials on quit rates, TAs were classified into 'urban' or 'rural' using a modification of the seven-level New Zealand Urban-Rural Profile Classification (Statistics New Zealand, 2004b). This classification has the advantage over other urban/rural classification methods (such as population density) of being based on workplace address relative to home address, which allows for economic and social ties between urban and rural areas to be incorporated into the classification. For our purposes we limited the classification of 'urban' to the proportion of persons in each TA who lived in census area units within ‘major metropolitan’ and ‘satellite urban’ areas. Rural communities comprised all other areas, including small 'independent urban communities' which are largely rural service towns without a significant dependence on main urban centres.
Analysis
To achieve the research objectives the analysis was conducted as follows. First, in order to determine the extent to which ethnic quit rates became more socially polarised between 1981-2006, stepwise multiple regressions with all seven measures of TA-level absolute deprivation, were conducted for each ethnic group in each year. The extent to which there were definitive social gradients in quitting was assessed by the net R2 values after controlling for the age (% adult population 20-29 and 50 years and over) and sex (males per 100 females) composition of TAs.  
With respect to the second objective, of determining the degree to which ethnic quit rates were affected by levels of community inequality, the analysis proceeded in three steps. First, TA-level partial correlations were computed between European and Māori quit rates and the seven measures of absolute and relative deprivation after controlling for age and sex. Second, following an examination of overall ethnic differences in quitting, the analyses were restricted to observing trends in the Māori population.  Stepwise regression analyses were computed between Māori quit rates and the seven measures of relative deprivation after first controlling for age, sex and absolute deprivation. This enabled the net assocation (the net R2) of community ethnic inequality with Māori quit rates to be determined for different groups of Maori.  Finally, we also examined age-specific associations with selected measures of community inequality (Māori-European differences in median personal income, levels of home ownership and unemployment and a measure of Maori income inequality) on Māori quit rates, again controlling for absolute deprivation and stratifying by  sex and urban-rural location.
Results

Ethnically based relationships between social status and smoking cessation: how much have they changed over time?
At a national level the relationship of social status to smoking cessation has generally intensified over time for both Europeans and Māori. A number of trends are evident (Table 2). First, the increased social differentiation of quitters is stronger for Europeans than Māori. For Europeans there has been a more consistent trend over time, whereas this is less true for Māori with higher levels of social differentiation in quit rates being recorded in 1996 than in 2006. For Europeans, there was a consistent increase in the net R2 values (net of age and sex control variables) for all groups, whereas for Māori the trend was only in urban areas and among females compared to males. There was little evidence of social differentiation amongst Māori ex-smokers in 1981 and the social differences, while greater, were also small for Europeans.
<<Table 2 about here>>
Second, by 2006, the social element to quit rates, with two exceptions, was higher for Europeans than Māori. Net R2 statistics were higher for European males than Māori males (0.751 vs 0.544) and the same was true for females (0.761 vs 0.574). When disaggregated by urban/rural location, the net R2 for all urban Europeans exceeded that of all urban Māori (0.681 vs 0.586) and this was also true of all rural Europeans versus all rural Māori (0.675 vs 0.497).  Māori males and females in urban areas provide the two exceptions. These groups experienced the strongest relationships between social status and quit rates, with R2 statistics greater than those for urban Europeans. Geographic location was clearly important: social differences in Māori, but not Europeans, quitting in 2006 being most evident in urban versus rural areas. For Europeans the opposite was true and urban-rural differences were small. 
The proportion of the population without any educational qualifications was the strongest single socio-economic-predictor of Māori and European quit rates in both 1996 and 2006. Increasing levels of educational qualifications also raised the quit rate to a greater extent among Europeans than Māori. Māori quit rates remain much lower (and smoking levels higher) than for Europeans at an equivalent (area) educational level. Figure 1 indicates the relationship between Māori and European quit rates and the proportion of adults with no educational qualifications.  It can be noted that quit rates vary by over 20% between Māori and European areas with similar levels of education, which suggests that ethnic differences in quit rates, rather than simply reflecting the position of the two groups along the same socio-economic continuum, appear to be influenced by other factors to which we will now turn.
<<Figure One about here>
To what extent has community inequality remained an important predictor of quit rates?

Ethnic socioeconomic differentials 1996 and 2006
For the majority of the key social indicators, and in contrast to earlier years, levels of ethnic inequality declined between 1996-2006 (Table 3). Out of the seven social indicators, increased ethnic disparities occurred in only the proportion of the adult population with higher educational qualifications, and who resided in social housing. Both trends reflect the continuing high cost of university education and the decreasing affordability of housing in New Zealand. In the case of the former, although Māori rates of participation in higher education increased over the decade, the increase was less than that of European rates. In 2006, more Europeans lived in social housing than was the case a decade earlier, but the rate of increase was much less than that of Māori. In terms of the other indicators, despite narrowing differentials the ethnic socio-economic gap remains high with the greatest disparities occurring in homeownership levels, the absence of any educational qualifications, and income differences. The smallest ethnic socio-economic gap occurred in the case of unemployment. Since the late 1990s Māori employment growth has outstripped that of the much larger non-Māori population (Department of Labour, 2007). These converging trends largely reflected strong economic growth and the effects of initiatives, partly funded by Waitangi Tribunal financial settlements, which have resulted in new investments, increased skill levels and improvements in Māori workforce participation
<<Table 3 about here>>

The association of absolute and relative deprivation with quit rates
Table 4 indicates partial correlations between quit rates by ethnicity and the seven measures of absolute and relative deprivation in 1981, 1996 and 2006, controlling for age and sex. As indicated previously, the association of absolute deprivation with quitting increased over time, especially for Europeans, where the strongest social relationships appeared in 2006. By contrast, the associations with relative deprivation appear relatively modest. Māori quit rates were slightly more likely than European to be lower in areas where the ethnic social gap was widest. In 2006 this was particularly true in areas with large ethnic gaps in the receipt of Unemployment Benefit and DPB. However, as in the case of absolute deprivation, the strongest relationships appeared in 1996, though they remained relatively substantial a decade later.
<<Table 4 about here>>
An independent association  for relative inequality?
Stepwise multiple regression analyses were undertaken as an initial examination of the comparative significance of absolute and relative measures of deprivation upon quit rates when modelled separately, as well as stratified by gender. Three features were of interest. First, measures of absolute deprivation proved a better predictor of quitting in all three years, especially for Europeans. Second, and more important, the overall associations of ethnic inequality with quitting were far stronger for Māori than Europeans (with a net R2 of 0.51 vs 0.15 in 2006), although the difference was slightly reduced when gender differences are taken into account. Third, the associations between relative deprivation and quit rates for Māori as a whole were non-existent in 1981, highest in 1996 and remained strong in 2006. This was especially true for Māori females where the net R2 value increased over the ten year period.
As a more robust strategy to address the question of whether relative inequality had an independent association with Māori quit rates, adjustment was made for the potentially confounding effect of absolute deprivation within single models. Table 5 provides, for 2006, stepwise regressions between the proportion of Māori eversmokers who had quit, disaggregated by gender and urban-rural residence, and the seven measures of relative deprivation controlling for age and sex and absolute deprivation. The proportion of adults with no educational qualifications was used as a control for absolute deprivation, given that this was the most important predictor of quitting amongst both Māori and Europeans. 

For New Zealand and the Māori population as a whole, it is evident that controlling for absolute deprivation does not wholly eliminate the significance of relative inequality upon quit rates. The effects are greatest for areas with wide ethnic gaps in the receipt of Unemployment and DPB, although differences in the levels of home ownership are also important in the case of Māori females. In terms of gender differences, the net effects of inequality upon quitting were greater for females than males (0.15 vs 0.09) and this was consistent for both urban (0.17 vs 0.10) and rural (0.09 vs 0.06) areas. When urban/rural location is compared, the association of inequality with quitting is stronger in urban areas. The greater net effects of inequality on quitting in urban versus rural areas was true for the Māori population as a whole (0.11 vs 0.07), Māori males (0.10 vs 0.00) and Māori females (0.17 vs 0.09). 
<<Table 5 about here>>

To examine these geographical variations in more detail, we also considered the extent to which the effects of relative inequality on quitting varied by age and gender within both urban and rural TAs, again controlling for absolute deprivation.  For selected indicators the effects of relative inequality upon quitting are not only greater within urban areas but the effects of relative inequality, for some indicators, also vary by age (Table 6). Urban communities, particularly those with larger income differentials and those with greater variations in the level of homeownership, show consistent trends by age. In the case of income inequality, the effect increases with age for both males and females, whereas for homeownership the effects of housing inequality on quitting peaks for younger smokers in the 20-29 age cohort, and then consistently declines for older age groups. There are no consistent trends for differences in unemployment except that the effects are highest in middle-aged groups. We also considered whether the extent of the difference between the proportions of high (>$NZ50,000) and low (<$NZ15,000) Māori income earners in a community had an influence on quit rates. Again, there was no consistent pattern by age, as among males the effects were greatest in middle aged groups (40-49), but for females the effects were greater for younger (30-39) and older (60 years and over) age groups.
<<Table 6 about here>>
Discussion

To date, the international literature on smoking cessation has paid little attention to how living in unequal environments affects an individual’s propensity to quit. This omission has been particularly apparent with respect to ethnic inequality, which is surprising given that indigenous populations are firmly in the 'hard to reach' category of target populations currently the subject of anti-smoking policy. In the following section we first summarise the six key findings of this study and then examine some of the theoretical and policy implications.
Key findings

First, there has been a distinct social polarisation of smoking in New Zealand since the 1980s. This finding was not unexpected given rising inequalities in smoking behaviour in many developed countries (Marmot, 2004). However, few other studies have examined ethnic differences in quitting. In New Zealand, the increased social polarisation of quitters since the 1980s has been most evident among the European population. For Māori as a whole and rural Maori in particular, the trend is less clear. This finding suggests that rural Maori are more socially homogeneous or face greater barriers in terms of receiving help to quit smoking, resulting in smaller social differences in quit rates. 
Second, despite such trends, the disparities in smoking cessation between Māori and Europeans cannot simply be accounted for by ethnic variations in socio-economic status.  If this were the case then Māori and European smokers would lie along the same socio-economic continuum, with Europeans at one end and Māori the other. However, this is not the case. Māori, at any given level of socio-economic status will tend to smoke more and will be less likely to quit. 
Third, relative inequality remains an important contextual factor affecting the variation in Māori quit rates in New Zealand. To some extent this finding was surprising given the reduction in Māori-European social inequality which has occurred in recent years. The estimates for the net association of inequality with quit rates were remarkably similar to those presented in an earlier analysis of smoking trends for the period 1981-96 (Barnett, Pearce & Moon, 2005). Communities with the lowest quit rates in 2006 were also those where levels of inequality had either increased or decreased the least in recent years. Nevertheless, despite an apparent continuation of the effects of ethnic inequality, absolute and not relative deprivation remains the most important predictor of smoking cessation.
Fourth, the association of inequality with quit rates was greatest in urban areas and especially among Māori women. In 2006, urban areas had the highest rates of ethnic social inequality, and although Māori (and European) quit rates were highest in these areas, these areas nevertheless had the largest ethnic gap in quit rates. Compared to Europeans, Māori quit rates were -27.3% lower in urban areas versus -25.3% in rural ones. This finding was also true for all age groups with the biggest ethnic differences in quitting appearing amongst middle aged (30-49) urban female smokers.

Fifth, in addition to the gender-specific effects of urban inequality, for some indicators there were also significant differences by age. However, there was no consistent pattern, with the effects of income inequality on quitting increasing with age, whereas the effects of differences in homeownership tended to decrease. This suggests that different social factors may influence the decisions of smokers throughout the lifecourse and that certain factors, such as the lack of access to good housing, are more likely to have an influence on younger compared to older households. By contrast, the effects of ethnic income differences on smoking increase with age, especially for males, while other factors such as inequalities in job status are likely to be important regardless of age.
Limitations
While the findings provide additional support for the continued effects of inequality on smoking a number of limitations need to be acknowledged. Of most significance is that our study is an ecological one and, as such, is unable to differentiate between individual level and contextual effects. Unlike other research which has used multi-level modelling approaches to assess the significance of area effects on health (eg Diez Roux, Merkin, Hannan, Jacobs, & Kiefe, 2003), this was not possible in this study and the importance of such effects can only be inferred. Nor are the ‘effects’ that we have identified necessarily causal. Second, census smoking data is based on self-reports which underestimate the prevalence of smoking by approximately 7% (Statistics New Zealand, 2007). Nevertheless the census estimates are very similar to prevalence rates reported from other surveys (Ministry of Health, 2008). Third, there are definitional issues relating to the term ‘Māori’. Māori are not an ethnically homogeneous mass and the presence of multiple ethnic identities for over 40% ‘Māori’ suggests the need for more nuanced ethnic interpretations of smoking cessation. Finally, our measures of objective ethnic social inequality were somewhat crude. Again a multi-level approach employing both objective measures and subjective perceptions of inequality (eg see Wen, Hawkley & Cacioppo, 2006; Siapush, Borland, Taylor, Singh, Ansari & Serraglio, 2006) would provide greater insights into the effects of community inequality on smoking and other health behaviours.
Implications of study

The results of the present study have a number of theoretical and policy implications. From a theoretical perspective, the study contributes to the growing body of evidence linking social and economic inequality with health outcomes, particularly smoking. If relative inequality has an impact, and there is a growing consensus that it does, then this should be particularly evident in terms of its effects on health behaviours such as smoking, especially if a more localistic psycho-social interpretation of the effects of inequality is adopted (Wilkinson, 1996). Our findings are consistent with the those of Siahpush, Borland, Taylor, Singh, Ansari & Serraglio (2006a) in Melbourne, Australia, and of other qualitative research on the importance of social environments on smoking (Stead, MacAskill, MacKintosh, Reece & Eadie, 2001). Māori quit rates that were lowest in urban and highly unequal environments are strongly suggestive of the role of such contextual effects. Although there has been a burgeoning of studies on the role of contextual effects on health (Macintyre, Ellaway & Cummins, 2002; Cummins, Macintyre, Davidson & Ellaway, 2005), few have specifically examined smoking, and even fewer smoking cessation (Tseung, Yeatts, Millikan & Newman, 2001). 

The research also adds to other studies which, while not specifically examining the effects of inequality, have shown that smoking rates differ between urban and rural contexts. For example, research in Germany found that inhabitants of metropolitan areas were more likely to be smokers and heavier smokers than their rural counterparts (Völzke, Neuhauser, Moebus, Baumert, Berger, Stang, Ellert, Werner & Dorling, 2006). Idris, Giskes, Borrell, Benach, Costa & Federico (2007) report similar findings for six European countries. However, the reverse is true in Quebec, Canada (Pampalon, Martinez & Hamel, 2006) where, like New Zealand, the proportion of current smokers was higher in rural areas, while in Japan only rural women had higher rates of  smoking (Fukuda, Nakamura & Takano, 2005). These conflicting trends perhaps also suggest that findings are context-specific, and that the urban-rural profile of smoking and quit rates will be influenced by patterns of poverty and inequality, as well as by locational and ethnic targeting of anti-smoking programmes. In New Zealand, both of these factors have had an increasing urban bias since the 1990s and are likely to help explain why, in contrast to the 1980s, Māori quit rates are now slightly higher in urban settings.
In addition, this study confirms research on the effects of area-level characteristics on smoking rates among women. Diez Roux, Link & Northridge (2000) found a clear gender difference in the effects of inequality. Stafford, Cummins, Macintyre, Ellaway & Marmot (2005) showed that the association of various neighbourhood characteristics, over and above individual characteristics, with self-rated health, was greater for women. Similarly, Tseng, Yeatts, Millikan & Newman (2001) found that, after adjustment for individual-level characteristics, continued smoking was associated with living in low-education areas, high unemployment areas and high crime areas. Our findings also showed the clear effect of relative inequality upon women, with differences in unemployment and receipt of the DPB being the most important explanatory factors for variations in quitting behaviour among urban Māori women. The reasons for this gender bias remain unclear but, as we have argued elsewhere (Barnett, Pearce & Moon, 2005), may reflect the combined effects of low rates of labour force participation and residential segregation in producing heightened feelings of psychosocial and material deprivation on the part of disadvantaged Māori women. Further support for this view is provided by other research which has found residential segregation to be an important factor in smoking (Landrine & Klonoff, 2000; Stead, MacAskill, MacKintosh, Reece & Eadie, 2001; Bell, Zimmerman, Mayer, Almgren & Huebner, 2007) and also the evidence from our own study where the negative effects of urban inequality upon quitting were only evident in larger urban areas where other research indicates ethnic residential segregation is highest (Johnston, Poulsen & Forrest, 2005). Alternatively, in more segregated areas ethnic homogeneity may result in less stigmatisation of smoking. This may be why Stuber, Galea & Link (2008) found Black and Latino respondents in their study to be far more accepting of tobacco use than their white respondents.
Finally, our findings have a number of policy implications. First, it is clear that whilst there have been political attempts to redress some of the inequalities generated as a result of New Zealand's neoliberal ‘experiment’ in the late 1980s and early 1990s, the effects of these structural changes continue to be felt. Despite policies such as improved access to health care, the replacement of market with income-related rents in social housing, and the implementation of welfare benefits such as Family Support, high levels of ethnic and socio-economic inequality remain. Not surprisingly, the level of relative inequality has been an important factor underlying the failure of anti-smoking strategies to significantly reduce levels of smoking prevalence among Māori. This assertion is not to criticise anti-smoking programmes, as they have been much more successful in getting smokers to cut down rather than to quit, but given that the health effects of smoking are more influenced by duration rather than by intensity, the health gains flowing from a reduction in consumption are likely to be less than if smokers had quit (Tobias & Huang, 2007). In May 2007, the New Zealand Government announced a substantial increase in funding for smoking cessation initiatives but these remain individually focused. It may be that further health gains will necessitate a political focus on the wider macro-level issues of ethnic socio-economic inequality. 
A second, and perhaps more important, implication of this study is that anti-smoking policy needs to be more sensitive to the local environments within which people are situated. In New Zealand’s recent policy documents, Clearing the Smoke: A Five Year Plan for Tobacco Control in New Zealand 2004-2009 (Ministry of Health, 2004) and Health Targets (Minister of Health, 2007), environmental concerns are conspicuous by their absence. Yet both documents have set targets for reducing Māori smoking which are perhaps just as unrealistic as the government targets set in the mid-1990s. Commentators such as Chapman (2007) call for "more precision targeting", but we concur with Graham (2006) that a new approach to reducing smoking prevalence, which looks beyond changing smoking behaviour to moderating the social conditions which shape it, is necessary. Writers such as Tseung, Yeatts, Millikan & Newman (2001), Stafford, Cummins, Macintyre, Ellaway & Marmot (2005) and Cummins, Macintyre, Davidson & Ellaway (2005) have noted that the actual mechanisms by which area-level characteristics can influence individual-level smoking behaviours are not easily specified. Thus future research could usefully integrate a wider variety of factors at different levels into a more comprehensive theoretical framework. While people are often aware of the dangers of smoking (Klemp, 1998; Thompson, Pearce & Barnett, 2007), smoking also confers benefits, such as socialising with others and a relief from boredom (McKie, Laurier, Taylor & Lennx, 2003). In this light, persistent smoking amongst the most deprived members of society may represent a rational response to their life chances (Lawlor, Frankel, Shaw, Ebrahim & Smith, 2003). This is particularly likely if the environmental stressors affecting people are severe enough to overwhelm the perceived dangers of smoking. Thus health promotion initiatives designed to reduce smoking among disadvantaged groups are likely to continue to fail unless the general health and life chances of such individuals are improved.
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Table 1. Trends in smoking rates, by ethnicity, New Zealand, 1981-2006

_____________________________________________________________________

Regular smokers (%) a              % Change
       Quit Ratio (%) b
1981 
1996
2006
         1981-96  1996-06          2006

______________________________________________________________________

Māori



   Males
51.5
37.6
35.8

-27.0
   -4.8

 32.2

   Females
56.3
45.0
42.9

-20.1
   -4.7

 30.2

   Urban
54.2
40.9
39.0

-24.5
   -4.6
 
 31.2

   Rural

53.3
42.7
40.5

-19.9
   -5.2

 30.3

  Total

53.9
41.4
39.6

-23.2
   -4.3

 31.1

European
   Males
32.6
21.4
18.6

-34.4
  -13.1

58.2

   Females
27.2
19.1
16.3

-29.8
  -14.7

57.4

   Urban
29.7
19.7
16.7

-33.7
  -15.2

58.5

   Rural

30.1.
21.5
19.5

-28.6
  -10.3

55.5

   Total

29.8
20.2
17.4

-32.2
  -13.9

57.8

Ratio Māori:European
   Males
1.58
1.76
1.92




0.55

   Females
2.07
2.36
2.63




0.53

   Urban
1.82
2.07
2.34




0.53

   Rural

1.77
1.99
2.08




0.55

   Total

1.81
2.05
2.28




0.54

________________________________________________________________

Source: New Zealand Census, unpublished data, 1981, 1996 and 2006.

a  Regular smokers as % adult population

b Ex-smokers as % ever-smokers

Table 2.  Quit rates and socio-economic status, New Zealand, 1981-2006

_____________________________________________________________________

  R2 values (net of age and sex)

1981 

1996

2006
        

______________________________________________________________________

Māori
Total Māori



    New Zealand

0.055

0.679

0.634 

    Urban


0.097

0.479

0.586

    Rural


 ----

0.684

0.497

Māori Males
    New Zealand

0.083

0.619

0.544

    Urban 


 ----

0.491

0.818

    Rural


 ----

0.605

0.269

Māori Females

   New Zealand

0.104

0.507

0.574

   Urban 


0.111

0.607

0.770

   Rural



  ----

0.429

0.461

European 
Total European
   New Zealand

0.147

0.440

0.588

   Urban 


0.150

0.400

0.681

   Rural



0.140

0.352

0.675

European Males

   New Zealand

0.158

0.541

0.751

   Urban


0.085

0.356

0.586

   Rural



0.143

0.307

0.609

European Females

   New Zealand

0.185

0.549

0.761

   Urban


0.152

0.504

0.651

   Rural



0.131

0.416

0.697

_____________________________________________________________________

Table 3. Changes in ethnic socioeconomic differentials, New Zealand, 1996-2006

______________________________________________________________________________________

Ethnic socioeconomic 

Characteristic (%)
1996 



2006



Change











           1996-2006

Māori
Euro
 Rate
           
Māori
Euro
 Rate
        

                                                                         difference


 difference

______________________________________________________________________________________

Degree


2.6
  8.9
 -6.3

 6.1
 15.0
  -8.9

 2.6

No qualifications

47.1
 31.1
 16.0

36.1
 22.9
  13.2

-2.8

Median income ($)a 
12476  16036
 77.8

19419   25703
  75.6

-2.2

Home ownership

47.0
 74.1      -27.1

34.2
 57.1
 -22.8

-4.3

Social housing

12.7
  2.4
 10.3

21.6
   7.9
  13.7

 3.4

Unemploymentb 

18.0
  6.2
 11.8

 7.2
   2.0
    5.2

-6.6

DPBc


11.2
  2.7
   8.5

 9.4
   2.2
    7.2

-1.3

______________________________________________________________________________________

a Median personal income; rate difference = Māori % European MPI

bUnemployment benefit

cDomestic Purposes Benefit

Table 4. Partial correlations between quit rates and absolute and relative deprivation, by ethnicity, controlling for age and sex, New Zealand, 1981-2006

______________________________________________________________________________________

 Absolute deprivation

 Relative deprivationa
1981
 1996 
2006

1981 
 1996
  2006

______________________________________________________________________________________

Māori
Degree



 0.28*
 0.42**
 0.62**

-0.17
-0.11
-0.32**


No qualifications


-0.14      -0.83**
-0.77**

-0.05
-0.71**
-0.34**

Median income


-0.33**
 0.40**
 0.48**

-0.23*
 0.47**
 0.26*

Home ownership


 0.08
 0.18
 0.27*

 0.06 
 0.15
 0.15

Social housing


 0.03
-0.34**
-0.26*

 0.02
-0.38**
-0.30**

Unemployment


-0.07
-0.42**
-0.36**

-0.11
-0.60**
-0.46**

DPB



-0.03
-0.66**
-0.60** 

-0.07
-0.69**
-0.62**

European
Degree



 0.26*
 0.45**
 0.59**

-0.19
-0.34**
-0.39**

No qualifications


-0.31**
-0.73**
-0.85**

 0.09
 0.10
 0.20

Median income


 0.04
 0.40**
 0.45**

-0.07
-0.02
-0.11

Home ownership


 0.13
 0.13
 0.03

-0.02
-0.21
-0.06

Social housing


-0.36**
-0.25*
-0.28*

-0.10
-0.06
 0.17

Unemployment


-0.01
-0.36**
-0.52**

 0.09
-0.13
-0.26*

DPB



-0.24*
-0.50**
-0.59**

-0.03
-0.19      -0.08

______________________________________________________________________________________

*p<0.05, **p<0.01.

a Rate difference (Māori-European)

Table 5. Standardised regression coefficients for Māori quit rates and relative deprivation, controlling for age, sex and absolute deprivation a, New Zealand, 2006

______________________________________________________________________________________




 Total 
Urban 
Rural
 Māori
Māori
Māori
Māori
Māori
Māori



 Māori
Māori
Māori
 male
urban
rural
female  
urban
rural








Male
male

female
female

______________________________________________________________________________________

Controls

Young


 


0.255

0.383

Old 


 0.542
 0.273
 0.606
0.545
 0.463
0.618
 0.299
0.209
0.310

Sex ratio

No qualifications

-0.772
-0.602
-0.666
-0.679
-0.906
-0.470
-0.736   -0.563
-0.591

Rate difference

Degree





No qualifications




Median income




Home ownership







 0.233



Social housing




Unemployment

-0.186
-0.266


-0.357

-0.282
-0.276
-0.336

DPB


-0.304
-0.364
-0.371
-0.329

-0.303

-0.340
Constant


  40.5
  49.3
  36.0
  34.9
  42.3
 26.1
  48.6
  50.1
 42.7

R2


0.699
0.877
0.579
0.558
0.830
0.464
0.600
0.819
0.419

Net R2  b


0.097
0.106
0.068
0.091
0.095
0.059
0.150
0.172
0.088

_____________________________________________________________________________________

a Controlling for the % population with no educational qualifications
b Excluding controls
Table 6. Partial correlations between quit rates, by age, and gender, and four selected measures of relative deprivation, controlling for absolute deprivation, New Zealand, 2006

______________________________________________________________________________________
                                          Māori-Euro difference in levels of:                           Māori Income

                                                                                                                                    Inequalitya
                                Median                 Home                       Unemployment             

                                personal                ownership

                                income

Age group            Male   Female       Male   Female          Male   Female               Male   Female

______________________________________________________________________________________

New Zealand
15-19 

-0.21
-0.01
 -0.20
 0.14
     -0.27*      0.02

 0.11
-0.13
20-29

 0.16
 0.21
 -0.04
-0.72
     -0.28*     -0.16

-0.29*
-0.47**
30-39

 0.23
 0.07
  0.16
-0.05
     -0.19       -0.47*
-0.44**
-0.38**
40-49

 0.23
 0.26*
  0.01
 0.03
     -0.22       -0.23

-0.30*
-0.14
50-59

 0.06
-0.06
 -0.01
-0.18
     -0.41**   -0.31*
-0.16
-0.11
60+

 0.21
 0.15
  0.26*
-0.44**
     -0.22
       0.03

-0.04
-0.27*

Urban

15-19

-0.06
 0.10
  0.38*
 0.42*
     -0.48**   -0.28*
-0.34
-0.33
20-29

 0.07
 0.08
  0.54**
 0.58**
     -0.61**   -0.56**
-0.37*
-0.45*
30-39

 0.29
 0.26
  0.43*
 0.53**
     -0.53**   -0.71**
-0.56**
-0.60**
40-49

 0.32
 0.36*
  0.37*
 0.38*
     -0.67**   -0.60**
-0.62**
-0.51**
50-59

 0.40*
 0.50** 
  0.30
 0.18
     -0.60**   -0.62**
-0.39*
-0.38*
60+

 0.55**
 0.22
  0.25      -0.11
     -0.60**   -0.52**
-0.31*
-0.63**
Rural

15-19

-0.19
-0.05
 -0.22
  0.08
      -0.13       0.16

 0.27
 0.04
20-29

 0.38*
 0.28
  0.03      -0.18
      -0.09
       0.05

-0.22
-0.45**
30-39

 0.08
-0.02
  0.20
  0.06
      -0.02      -0.36*
-0.36*
-0.28
40-49

 0.11
 0.21 
  0.10      -0.06
      -0.04      -0.01

-0.13
-0.02
50-59

-0.18
-0.24
 -0.09      -0.12
      -0.33*    -0.17

-0.06
-0.02
60+

-0.01
 0.19
  0.22      -0.49**
      -0.05      -0.16

 0.12
-0.19
______________________________________________________________________________________

*p<0.05, **p<0.01.

a Difference between % Māori earning low (<$15,000) and high (>$50,000) incomes in a community
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Figure 1. 
Relationship between European and Maori quit rates and no 



educational qualifications, 2006
