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Executive Summary

During the 1980s, New Zealand embarked on a programme of smoking reduction that
included increasing excise tax, mainstream anti-smoking campaigns and the
introduction of smoking restrictions and tobacco advertising prohibitions.  Passage of
the Smoke-free Environments Act in 1990 marked New Zealand as a world leader in
tobacco control.  The only omission in New Zealand’s smoking reduction strategy at
that time was the absence of any substantial smoking cessation programme.

Government efforts were rewarded by a substantial fall in New Zealanders’ tobacco
use.  The prevalence of smoking in the adult population fell from 33% in 1983 to 28%
in 1990 (1).  Decreases in tobacco consumption were even more dramatic: between
1985 and 1995, New Zealand had the fastest reduction in per capita tobacco
consumption of any OECD country (2).

While overall smoking rates fell during the 1980s and 90s, socio-economic and ethnic
inequalities in smoking increased.  The ratio of smokers comparing low- and high-
income groups increased from 1.2 in 1981 to 1.5 in 1996 (for both men and women).
Comparing low- and high-education groups, the smoking ratio increased from 1.5 to
1.9 in women and from 1.6 to 2.0 in men.  Comparing Maori and non-Maori non-
Pacific groups, the smoking ratio increased from 1.5 to 1.7 in men, and from 1.9 to
2.2 in women.  The greatest widening in socio-economic smoking differences
occurred during the 1980s, which was also the period of fastest decline in total
population smoking.

These findings raise questions about the impact of mainstream anti-smoking
programmes on smoking inequalities.  Tobacco control policies introduced from 1981
to 1990 were aimed at reducing overall prevalence rather than inequalities in smoking.
These mainstream interventions appear to have been more effective for those
population groups who already had the lowest rates of smoking.  Thus the overall
prevalence of smoking may have been reduced at the expense of growing inequalities
in tobacco use and tobacco-related health outcomes.

These findings highlight the need to develop smoking reduction programmes that are
effective for those groups with highest need.  The most effective approach to tobacco
control is likely to include a balance of universal and more targetted programmes.
Reducing inequalities in health has become a major health goal only in the past three
to four years, and the impact of more recent tobacco control programmes has yet to be
established.  Ongoing monitoring of census and survey smoking data will help
evaluate interventions introduced since 1996, including Quit Line, subsidised nicotine
replacement therapy and Maori-led smoking cessation programmes.
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Chapter 1:  Introduction

New Zealand has a strong history of tobacco control, and has at times been a world
leader in this area (3).  At the same time, tobacco remains a significant cause of
premature morbidity and mortality in this country, and ongoing efforts are required to
further reduce the burden of tobacco-related disease.

Tobacco also contributes to socio-economic and ethnic inequalities in the health of
New Zealanders.  Smoking is estimated to account for a quarter of the health gap
between Maori and non-Maori, and a third of the deprivation gradient (4).  There is a
particular need for interventions that reduce tobacco use in those population groups
with higher smoking prevalence - namely low socio-economic groups, Maori and
Pacific peoples.  Such interventions play a key role in reducing inequalities in health.

Tobacco use has not always been a cause of health inequalities.  In most countries,
smoking was initially taken up by those groups with higher education and
discretionary income, while less advantaged groups took longer to adopt the smoking
habit.  As the health costs of smoking became evident, tobacco use declined amongst
the more advantaged parts of the population while its prevalence was still increasing
in more disadvantaged groups.  Thus the prevalence of smoking within most
populations has all the hallmarks of a staggered epidemic (5).  A personal account of
the influences surrounding smoking uptake and cessation is included in the Appendix
(Auntie Mihi’s Korero on Smoking pg 51).

The cross-sectional distribution of smoking within a particular population will reflect
the staging of the smoking epidemic within different population sectors, as well as the
influence of government interventions and other external pressures.  The health
effects of the tobacco epidemic are also staggered, with tobacco-related mortality
showing a 40-50 year lag behind trends in smoking uptake (6).  In many OECD
countries, smoking is now the largest single contributor to inequalities in premature
death (7).  

There is currently a lack of New Zealand data on how tobacco use has changed over
time within particular socio-economic and ethnic groups.  We know that the overall
prevalence of smoking declined during the 1980s and 90s, and that the rate of decline
appeared to be influenced by government-led interventions (such as increases in
excise tax) (1, 8).  We also know that, by 1996, smoking was more prevalent amongst
Maori, Pacific peoples and low income groups (9, 10).  Where we lack information is
the way in which smoking patterns within these groups have changed over time, and
how these changes may have been influenced by particular tobacco control
programmes.  Such information is important if we are to identify those interventions
that are most likely to help reduce inequalities in tobacco use.
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The purpose of this project is to provide information on the way in which socio-
economic and ethnic smoking patterns changed during the 1980s and 90s, and to
provide a exploratory evaluation of how these patterns may have been influenced by
particular tobacco control interventions.  A greater understanding of the relationship
between interventions and inequalities will help us in developing tobacco control
strategies that reduce inequalities as well as overall tobacco use.

The objectives of this project are threefold:

1. To review national tobacco control interventions during the period 1981-1996.
2. To document trends in smoking prevalence within particular socio-economic

and ethnic groups during the period 1981-1996.
3. To evaluate tobacco control interventions from the period 1981-1996 in terms

of their impact on socio-economic and ethnic inequalities in smoking.

In undertaking this project we have drawn primarily on data sources already in
existence.  Information on tobacco control interventions came from secondary
sources, including Ministry documents and the published literature.  Data on smoking
prevalence came from the 1981 and 1996 New Zealand censuses (included in the
NZCMS), with some supplementary data from the 1989 Life In New Zealand (LINZ)
survey (11).  Much of the 1996 census data has been presented elsewhere (9, 10).
What this report adds is an analysis of socio-economic and ethnic patterns in smoking
over time.   This time-series data highlights the way in which smoking inequalities
have changed in response to both secular trends and government-led intervention.
Trend data tells us where we have come from, and points to where we might be going
if current secular trends continue.
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Chapter 2:  Tobacco Control
Interventions 1981-1996

The years 1981 to 1996 cover three distinct periods in New Zealand’s approach to
tobacco control (12).  During the initial period from 1981 to 1988, the government
maintained a system of voluntary agreements with the tobacco industry, while at the
same time the Department of Health was preparing for the use of law to control
tobacco promotion. During 1989 and 1990, there were major moves to prepare and
pass legislation on environmental controls, advertising and promotion. The third
period, from 1991 to 1996, was characterised by implementation of existing law; no
new interventions were introduced during this period.

From 1984 to 1990, the Government’s tobacco control strategy had three main thrusts:
increases in tobacco excise tax; the introduction of smoking restrictions in workplaces
and public areas; and the virtual elimination of tobacco advertising.  There were also
some tentative efforts made to increase public information and awareness through
mass media campaigns. The Government’s commitment to increased tobacco control
was signalled in 1989 when the Minister of Health stated smoking reduction as her
primary health goal for New Zealand (13).  Government activities culminated in the
passage of the Smoke-free Environments (SFE) Act (1990), a landmark piece of
legislation that combined smoke-free workplaces and prohibitions on tobacco
advertising and tobacco sponsorship.
 
Following 1990, New Zealand entered a period of relative inactivity in tobacco
control.  From 1991 to 1996, no significant tobacco control measures were introduced.
Some restrictions legislated under the SFE Act (1990) were delayed, so that, for
example, tobacco sponsorship of sports events continued until 1995.

Figure 1 gives a schematic timeline of the major tobacco control measures introduced
from 1981 to 1996, along with concurrent smoking prevalence and tobacco
consumption figures (1, 8).1 

                                                
1 Smoking prevalence data is from surveys conducted by AC Neilson (formerly OTR Spectrum
Research), published in Tobacco Statistics (1, 8, 14). Prevalence data are not age standardised. Tobacco
consumption is expressed as average yearly cigarette consumption per adult 15 years and over (based
on tobacco released for consumption).  Data from Statistics New Zealand, courtesy of Des O’Dea.
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Figure 1: Major tobacco control interventions, smoking prevalence(%) and tobacco
consumption (average cigarettes per adult 15+), 1981-1996

Prevalence Consmpt’n
1981

1982

1983 33 2,769

1984 32 2,779

1985 30 2,493

1986 • increase in tobacco tax
• media campaign: Smokefree Week

30 2,304

1987 30 2,327

1988 • increase in tobacco tax
• compulsory health warnings on tobacco products
• tobacco sales restricted to those over 16 years of age
• media campaign: “Kick it in the butt”

29 2,317

1989 • increase in tobacco tax
• media campaign: “Kick it in the butt”

27 1,877

1990 • SFE Act: smoking ban in offices, public areas, ½ restaurant seats; 

        prohibition of tobacco advertising (phased in over next five years)
• media campaign: “Kick it in the butt”

28 1,971

1991 • increase in tobacco tax 27 1,738

1992 27 1,560

1993 27 1,527

1994 27 1,470

1995       (completion of tobacco advertising ban) 27 1,474

1996 • targetted media campaign: “Why start?” 26 1,511
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2.1.1 Tobacco taxation

Taxation on tobacco products increased significantly from 1986 to 1991.  Major tax
increases occurred in 1986, 1988, 1989 and 1991 (3).  As a result of these increases
the affordability of tobacco decreased dramatically during this period, such that the
time taken to earn 20 cigarettes on an average wage doubled (from 11 minutes in 1981
to 22 minutes in 1994) (3).  The effect of higher tobacco taxes was reinforced by
economic recession in the late 1980s and early 1990s.

Between 1991 and 1996 there were no further increases in tobacco tax beyond the
consumer price index (CPI) (15).  In 1995 tax rates were equalised across tobacco
product types, so that cigarettes and loose tobacco were subjected to the same tax rate
(based on their tobacco weight) (2).  Overall, the affordability of tobacco products
remained unchanged from 1991 until the next tax increase in 1998 (15).

2.1.2 Health Education and Information

2.1.2.1 Cigarette  packet warnings

From the 1970s to 1988, the tobacco industry placed voluntary health warnings on
cigarette packets.  These health warnings were relatively weak: for example,
“Smoking may damage your health” (used from 1974 to 1980), and “Smoking can
endanger your health” (used from 1980) (2).

In 1988, regulations were introduced making health warnings compulsory on all
tobacco products other than cigars. Following the passage of the SFE (1990), health
warnings were expressed in much stronger terms: for example, “Smoking causes lung
cancer”, “Smoking causes heart disease”, “Smoking causes fatal diseases”, and
“Smoking damages your lungs” (2).

2.1.2.2 Paid advertising campaigns

From 1986 to 1990, government-funded mass media campaigns were undertaken with
the aim of reducing smoking in the general population (2, 15).  The Smokefree Week
(1986) and the “Kick it in the  Butt” campaign (1988-90) collectively cost around
NZ$1.5 million (2). But from 1991 to 1996 there were no major anti-smoking
campaigns. During this period, the “Smokefree” logo was beginning to be publicised
through the Health Sponsorship Council (created under the Smoke-free Act (1990) to
replace tobacco industry sponsorship for sports and recreation events).  In 1996 a low-
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cost media campaign (‘Hei Aha te Kaipaipa – Why start?’) was launched, aimed at
reducing smoking uptake amongst young people (including Maori) (2).

2.1.3 Smoking restrictions

The SFE Act (1990) aimed “to reduce the exposure of people who do not themselves
smoke to any detrimental effect on their health caused by smoking by others” (16).
The Act imposed a smoking ban in shared offices and in the public parts of
workplaces (such as shops), and also banned smoking in most public transport, half of
restaurant seating and in most enclosed public areas (2).  The SFE Act did not ban
smoking in factories or other non-office workplaces, nor in bars, nightclubs or
casinos.  There was a lack of clarity around workplaces that were also recreational
facilities or places of residence (such as psychiatric units) (17).

Implementation of workplace smoking restrictions was strongly patterned by
workplace type.  Compliance in office workplaces was generally good, but other
working environments had variable restriction patterns (2).  A Departmental
evaluation in 1992 found that manufacturing workplaces were least likely to have
smoke-free environments, particularly in industries where tobacco smoke was viewed
as a minor hazard relative to other atmospheric pollutants (17).  Smoking restrictions
were also less likely to be adhered to in restaurants, where enforcement was less
rigorous (by 1998 only one case had been taken to court) (2).

2.1.4 Bans on Tobacco Advertising and Promotion

By 1981, tobacco advertising was restricted to print media, shop signs and tobacco
sponsorship of sporting and other events.  The broadcasting authorities had decided to
stop tobacco advertising on television and radio in 1963, and in 1973 a government-
industry agreement ended tobacco advertising on cinema screens and outdoor
billboards (2). 

In 1990, the SFE Act introduced comprehensive prohibitions on tobacco advertising
(although these only ever applied to NZ-based media and did not include films or
international magazines).  Existing tobacco sponsorship was to be phased out by
1993, and there were to be no new tobacco sponsorship deals. A ban on print
advertising and shop signs was introduced in December 1990.  In practice, some shop
advertising still occurred through display of “price notices” (which were allowed
under the SFE Act).  In 1995, tobacco manufacturers voluntarily agreed to limit price
notices to one square metre per shop, and in 1997 the legislation was finally amended
to eliminate all shop advertising (with price notices restricted to the size of a business
card) (2).

Under the original SFE Act, all tobacco sponsorship was to have ended by 1993
(having allowed time for the completion of tobacco sponsorship contracts signed prior
to August 1990). In 1991 the Act was amended to allow the continuation of tobacco
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sponsorship until 1995.  In practice, therefore, tobacco sponsorship was phased out
gradually from 1990 until its complete elimination in 1995 (2).

2.1.5 Cessation Interventions

Prior to 1999, New Zealand had no major smoking cessation programmes.  This
absence has prompted some authors to describe cessation interventions as “the
Cinderella of New Zealand tobacco control, with no comprehensive programme
addressing the needs of smokers wishing to quit” (15).   In 1999, New Zealand’s first
significant smoking cessation programme was launched through the Quit Line.  

Given the regrettable absence of any specific smoking cessation programmes during
the period under study, the effectiveness of these programmes in New Zealand will
not be discussed further in this report.  However, in the United Kingdom, targetted
smoking cessation programmes have proved very effective in reducing inequalities in
smoking (18, 19).

2.1.6 Restrictions on tobacco sales

Prior to 1988 there were no effective legal restrictions on tobacco sales. In April 1988,
tobacco sales to under-16 year olds were prohibited through an amendment to the
Toxic Substances Act 1979 (2).  Tobacco sale restrictions were later incorporated into
the SFE Act 1990, although enforcement remained weak (by mid-1995 there had been
only two successful prosecutions of retailers for tobacco sales to under-age buyers)
(15).  The minimum age of tobacco purchase was further raised in 1997, and greater
enforcement efforts were made (2).
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Chapter 3:  Trends in Smoking
Inequalities

This chapter presents data on smoking rates within the New Zealand population
during the period 1981-1996.  Most of this data comes from the 1981 and 1996 New
Zealand censuses.  Some data has also been derived from the Life in New Zealand
(LINZ) survey, conducted in 1989 by the University of Otago (see Appendix) (11).

Baseline data are presented first, including survey data for the overall prevalence of
smoking from 1981 to 1996 and per capita tobacco consumption during the same
period.  This is followed by more detailed data on smoking by socio-economic status
(as measured by income, education and occupational class); smoking by ethnicity; and
smoking by ethnicity within socio-economic strata.

The commentary on these data makes reference to relative and absolute inequalities in
smoking prevalence.  Relative inequalities refer to differences between groups in ratio
terms – in other words, how different the two groups are when the smoking
prevalence of one group is divided by the smoking prevalence of the other group.
Absolute inequalities refer to differences between groups in absolute or additive terms
– in other words, how different the two groups are when the smoking prevalence of
one group is subtracted from the smoking prevalence of the other group.  These two
terms reflect different ways of looking at inequalities between population groups.

Figure 2: Relative and absolute inequalities

10

20

30

  0
 A  B

At point A, the prevalence ratio comparing
the dark and light bars is 30/20 = 1.5; in
other words a relative difference of 50%.
The absolute difference is 30-20 or 10.

At point B, the ratio comparing the dark and
light bars is 20/10 = 2.0; in other words, a
relative difference of 100%.  
The absolute difference is 20-10 or 10.

Thus the relative difference between the two
bars has increased in going from point A to
point B, while the absolute difference
remains the same.
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3.1. Summary: Trends in smoking by
socio-economic status and ethnicity

Smoking by socio-economic status

• Smoking is clearly patterned by socio-economic position (SEP), such that the
lowest smoking prevalence is seen in the most advantaged groups and the highest
prevalence is seen in the most disadvantaged groups.

• The socio-economic gradient in smoking has increased from 1981 to 1996.
Smoking by education and income shows an increase in both absolute and relative
inequalities, while smoking by occupational class shows stable absolute
inequalities but increasing relative inequalities.

• The increase in the socio-economic smoking gradient is more pronounced in
women compared with men, and in younger compared with older age groups.

• There is evidence that most of the steepening in the socio-economic gradient
occurred during the 1980s, which was also the period of greatest decline in
overall smoking prevalence.  The period from 1989 to 1990 saw very little decline
in smoking, and inequalities appear to have been fairly stable during this period.

• Men and women appear to be at different stages in the smoking ‘epidemic’.  The
data suggest that smoking in men reached its peak some time ago, and has been
declining for several decades.  In contrast, smoking in young women probably
peaked only in the early 1980s.

• Quit ratios are also patterned by socio-economic status.  This means that smokers
in high SE groups are more likely to give up smoking than those in low socio-
economic groups.
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Smoking by ethnicity

• Smoking is strongly patterned by ethnicity, with the highest smoking prevalence
seen in Maori, the lowest prevalence in non-Maori non-Pacific, and an
intermediary prevalence in Pacific peoples.

• Comparing data from 1981 and 1996, the absolute decline in smoking is similar
for Maori and non-Maori non-Pacific.  Since Maori started with a much higher
smoking prevalence than non-Maori non-Pacific, relative inequalities have
increased during this period.  There is some encouraging evidence that smoking
uptake may have fallen at a faster rate in Maori than in other ethnic groups.

• Pacific peoples show smaller declines in smoking than other ethnic groups, with
smoking prevalence actually increasing in young Pacific women.  In 1981, Pacific
women had the lowest smoking prevalence of any ethnic group; by 1996 their
smoking rates were intermediate between those of Maori and non-Maori non-
Pacific.

Smoking by socio-economic status and
ethnicity
• Ethnic differences in smoking persist within each socio-economic level (as

measured by education and income).
• Ethnic differences in smoking within each socio-economic group have increased

from 1981 to 1996.
• Pacific females show a different socio-economic pattern in smoking compared

with other groups over the same period.  In 1981, Pacific women displayed an
inverse socio-economic gradient in smoking, with higher smoking rates in the top
socio-economic group and lowest rates in the bottom group.  By 1996 this
gradient had reversed, so that the socio-economic gradient in smoking amongst
Pacific women resembled that in other groups.  These changes suggest that
Pacific women are at an earlier stage in the smoking epidemic compared with
other population groups.
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3.2. Smoking rates and tobacco
consumption 1981-96

Figure 3: Smoking prevalence (%) by sex, 1981-96

Data from surveys conducted by AC Neilson (formerly OTR Spectrum Research), published in 
Tobacco Statistics (8, 14)  Data are not age-standardised.

Smoking prevalence decreased in the 15 years from 1981 to 1996 (see Figure 3).
Most of this decline occurred during the 1980s, with only a small decrease in smoking
rates from 1990 to 1996.  (Note that prevalence rates presented above are not age-
standardised, so will reflect changes in the age structure of the population as well as
changing smoking behaviour).  A similar pattern is seen in annual tobacco
consumption (Figure 4), which dropped dramatically during the 1980s but plateaued
in the 1990s.

Figure 4: Tobacco consumption (cigarettes per adult 15+), 1981-96

Data from Statistics New Zealand, courtesy of Des O’Dea
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Using census data, smoking prevalence can be accurately stratified by age group (see
Figure 5 below).  The light columns show the prevalence of current smokers in 1981,
while the dark columns depict smoking prevalence in 1996.  Data from 1981 and 1996
are presented alongside each other within each age band to emphasise changes within
each age group over time.

Figure 5: Smoking prevalence (%) by age, 1981 and 1996

Data are standardised for age (five-year bands) and ethnicity

In comparing smoking data from 1981 and 1996, several patterns are evident:

• Smoking prevalence has fallen in all age groups for both sexes.
• The greatest absolute decline in smoking has occurred in the middle age group

(45-64 year olds).
• In males, smoking prevalence is highest in the 25-44 year age group: 38.7% in

1981 and 29.6% in 1996.  In females, the highest smoking prevalence is seen in
the youngest age group (15-24 year olds): 36.1% in 1981 and 27.8% in 1996.

Quit Ratios (see Table 10 in Appendix)

The quit ratio is the ratio of ex-smokers to ever smokers – in other words, the
percentage of ever smokers who have given up smoking.  Quit ratios increase with
increasing age as people tend to start smoking in early adulthood and stop sometime
later in life.
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3.3. Smoking by socio-economic status

In examining smoking prevalence by socio-economic position, three measure of
socio-economic status (SES) have been used: income, education and occupational
class.  Each of these variables measures a different aspect of socio-economic position,
and each is most applicable to a different age group.  An examination of smoking
trends by all three socio-economic variables gives us the most complete picture of
how smoking is patterned by socio-economic status.

Income is a marker of household material resources in the year preceding census
night.  Highest educational qualification is attained during early adulthood.  It is
therefore a marker of both general socio-economic position at that stage of life, and
dimensions of socio-economic position associated with educational achievement (e.g.
cultural and behavioural factors).  Occupational class, as operationalised here, is
derived from both income and educational data by each occupation on census data.
As the educational and income data for each occupation are averages, occupational
class might be considered to have residual SES attributes over and above income and
education separately.  (Note that occupational class as operationalised here is
consistent with a Weberian notion of SES rather than a Marxist social class notion
based on access to the capital and the means of production.)

The applicability of these different SES measures varies according to the age group
under consideration (see Table 1).  Income is applicable to all age groups, although it
may not be good measure of SES for retired people whose main source of income is a
state pension.  Education is most useful for individuals over 24, by which age most
people have gained their highest-level qualification.  Occupational class is derived
from current occupation, and is therefore most useful for people of working age (25-
64 years).

Table 1: Applicability of SES measures by age group
Age Income

(household)
Education Occupational Class

15-24

25-64

65+ ( )

The prevalence of current smokers is presented for each socio-economic variable
above, stratified by age group and sex.  Note that income is the only socio-economic
variable for which smoking data is presented for the youngest (15-24 year old) age
group.



14

3.3.1 Smoking by income

Smoking prevalence is presented by income tertile (ie three groups of approximately
equal size).  Income is taken as total household income equivalised for the number of
household members.  The three income tertiles are labelled ‘highest’, ‘intermediate’
and ‘lowest’.  Data from the two censuses are presented alongside each other to
highlight trends in smoking within each income group.  Actual smoking prevalence,
prevalence ratios and prevalence differences are also presented in table form (see
Table 11).  

The following patterns are evident:

• In all age groups under 65 years, the decline in smoking from 1981 to 1996 is
greatest in the high income group and smallest in the low income group.  The
gradient in smoking by income is more pronounced in younger age groups.

• In the oldest age group (65-79 year olds) the decline in smoking is fairly even
across the three income groups.

• For all ages combined, changes in smoking prevalence reflect those of the adult
population under 65 years – ie the greatest decline is seen in high income groups,
while the lowest income group shows the smallest decline.  

Quit ratios are also patterned by income (see Table 12 in Appendix).  The highest quit
ratios are seen in the top income group, and the lowest quit ratios are in the low-
income group.  Thus, high-income smokers are more likely to quit smoking than low-
income smokers.

Thus the overall pattern in smoking by income is one of increasing inequalities in
smoking, in both relative (prevalence ratios) and absolute (prevalence difference)
terms.   This trend is stronger in women than in men.
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Figure 6: Smoking prevalence (%) by age and income (household equivalised)
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Data are standardised for age (five-year bands) and ethnicity
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Table 2: Smoking prevalence, prevalence ratio and prevalence difference by age and
income tertile*, 15-79 year olds

MALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 31.8 21.8     1     1 - -
Intermed’te 33.2 26.3 1.04 1.20 1.4 4.5

Lowest 35.2 28.1 1.11 1.29 3.4 6.2
25-44 Highest 34.7 23.7     1     1 - -

Intermed’te 38.3 30.7 1.10 1.30 3.5 7.1
Lowest 42.0 37.0 1.21 1.56 7.3 13.3

45-64 Highest 33.2 18.2     1     1 - -
Intermed’te 37.3 25.1 1.12 1.38 4.1 6.9

Lowest 39.9 29.2 1.20 1.60 6.7 11.0
65-79 Highest 20.7 8.8     1     1 - -

Intermed’te 22.9 11.9 1.11 1.35 2.2 3.1
Lowest 28.5 16.7 1.38 1.89 7.8 7.9

all ages Highest 32.2 20.2     1     1 - -
15-79 Intermed’te 35.3 26.3 1.10 1.30 3.1 6.0

Lowest 38.6 30.9 1.20 1.53 6.4 10.6
FEMALES

Smoking Prevalence
(%) Prevalence Ratio

Prevalence
(per

Difference
100)

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 32.7 22.4     1     1 - -
Intermed’te 35.2 28.1 1.08 1.26 2.5 5.8

Lowest 39.1 32.7 1.20 1.46 6.4 10.3
25-44 Highest 30.9 22.1     1     1 - -

Intermed’te 32.9 27.6 1.07 1.25 2.0 5.5
Lowest 36.4 34.6 1.18 1.57 5.5 12.5

45-64 Highest 27.5 16.5     1     1 - -
Intermed’te 29.4 21.3 1.07 1.29 1.8 4.8

Lowest 31.4 23.9 1.14 1.45 3.8 7.4
65-79 Highest 14.8 8.2     1     1 - -

Intermed’te 14.6 9.5 0.98 1.16 -0.2 1.3
Lowest 16.9 12.6 1.14 1.55 2.1 4.5

all ages Highest 28.5 19.0     1     1 - -
15-79 Intermed’te 30.2 23.9 1.06 1.26 1.8 4.9

Lowest 33.3 28.8 1.17 1.51 4.8 9.8
* Income refers to household equivalised income (Luxembourg method)
  All data standardised by age and ethnicity.  95% confidence intervals are <0.5% for all prevalence data.
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3.3.1.1 Smoking gradient by income in 1981, 1989 and 1996

The following graph (Figure 7) shows how the socio-economic gradient in smoking
has changed from 1981 to 1989 to 1996.  (The LINZ survey provided 1989 data on
smoking data by income that was comparable with census data for 1981 and 1996.)  

From 1981 to 1989 smoking prevalence has fallen in each of the three income groups,
but the fall has been greater in those with higher incomes.  Thus the gradient in
smoking by income has become steeper from 1981 to 1989 in both relative and
absolute terms.  In relative terms the prevalence ratio comparing the low and high
income groups increased by 90% from 1.20 to 1.38 among males and by 150% from
1.17 to 1.43 among females. In absolute terms, the prevalence difference comparing
low and high income groups increased by 30% from 6.4 to 8.4 per 100 among males
and by 80% from 4.8 to 8.6 per 100 among females. 

From 1989 to 1996 there was a smaller decline in smoking prevalence, but again with
a greater decrease in the highest income group.  In 1996 the prevalence ratios were
1.53 and 1.51 among males and females respectively, and the prevalence differences
were 10.6 and 9.8 per 100 for males and females respectively.  

Thus, socio-economic inequalities in smoking have increased from 1981 to 1996, with
most of this increase occurring in the 1980s.  The 1981 to 1989 period was also the
period of greatest decline in overall smoking prevalence.  
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Figure 7: Smoking inequalities (income) by census year

Data are standardised for age (five-year bands) and ethnicity.
Error bars depict 95% confidence intervals.

Table 3: Smoking prevalence, prevalence ratio and prevalence difference by year and
income tertile*, 15-79 year olds

Year
Income tertile Smoking

(%) 95% CI Prevalence
Ratio

95% CI
Prevalence
Difference
(per 100)

95% CI

MALES
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1981 Highest 32.2 32.0 - 32.4 1 -
Intermed’te 35.3 35.2 - 35.5 1.10 1.09 - 1.10 3.1 2.9 - 3.4

Lowest 38.6 38.4 - 38.8 1.20 1.19 - 1.21 6.4 6.1 - 6.7

1989 Highest 21.9 18.6 - 25.2 1 -
Intermed’te 24.7 20.8 - 28.6 1.13 0.91 - 1.40 2.8 -2.3 - 7.9

Lowest 30.3 25.7 - 34.9 1.38 1.12 - 1.71 8.4 2.7 - 14.0

1996 Highest 20.2 20.1 - 20.3 1.00 -
Intermed’te 26.3 26.1 - 26.4 1.30 1.29 - 1.31 6.0 5.8 - 6.2

Lowest 30.9 30.7 - 31.1 1.53 1.51 - 1.54 10.6 10.4 - 10.9

FEMALES

1981 Highest 28.5 28.3 - 28.6 1 -
Intermed’te 30.2 30.1 - 30.4 1.06 1.05 - 1.07 1.8 1.5 - 2.0

Lowest 33.3 33.1 - 33.5 1.17 1.16 - 1.18 4.8 4.6 - 5.1

1989 Highest 20.0 16.5 - 23.5 1 -
Intermed’te 23.8 20.2 - 27.4 1.19 0.94 - 1.50 3.8 -1.3 - 8.8

Lowest 28.6 25.4 - 31.8 1.43 1.16 - 1.76 8.6 3.9 - 13.4

1996 Highest 19.0 18.9 - 19.1 1 -
Intermed’te 23.9 23.7 - 24.0 1.26 1.25 - 1.27 4.9 4.7 - 5.1

Lowest 28.8 28.6 - 28.9 1.51 1.50 - 1.53 9.8 9.6 - 10.0

* Income refers to household equivalised income (Luxembourg method)
  Data for 1981 and 1996 from NZ census, data for 1989 from LINZ survey, University of Otago
  All data are standardised for age and ethnicity. 
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3.3.2 Smoking by education

Smoking prevalence is presented by three educational groups: those with post-school
qualifications (including university, polytechnic and trade certificates); school-level
qualifications; and no formal qualifications (see Figure 8).  As with income, data is
grouped according to education, with prevalence rates for the two censuses presented
alongside each other.  The following patterns are evident:

• Within the younger age group (25-44 year olds) smoking increases in females
with no formal qualifications from 40.5% in 1981 to 43.6% in 1996.  There was a
modest decrease among males from 46.6% to 43.9%.  Smoking has decreased in
those with school- and post-school qualifications, with the greatest decline
occurring in the highest educated group (7.5 percentage points for males and 4.7
percentage points for females).  Thus, there is an increasing gradient in smoking
by education from 1981 to 1996.  This is demonstrated by increasing prevalence
ratios and prevalence differences (where those with post-school qualifications
comprise the reference group).

• In the middle (45-64) and older (65-79) age groups, the decline in smoking is
similar (in absolute terms or prevalence differences) in all three educational
groups.  (In males the decline is slightly greater in the middle and lowest
educational groups).

• The pattern for all ages combined (bottom graph) is driven by trends in the
younger age group, with the lowest educated group showing the least decline in
smoking (particularly in females, where smoking prevalence is virtually
unchanged in those with no formal qualifications).  

As with income, quit ratios are also patterned by education, with the highest quit
ratios occurring in those with post-school qualifications (see Table 16 in Appendix).

Thus the overall pattern in smoking by education is one of increasing inequalities in
smoking, in both relative and absolute terms.  This pattern is strongest in women,
and in younger age groups.
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Figure 8: Smoking prevalence (%) by age and education (highest level qualification)
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Data are standardised for age (five-year bands) and ethnicity
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Table 4: Smoking prevalence, prevalence ratio and prevalence difference by age and
education*, 25-79 year olds

MALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence Difference

(per 100)

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 29.3 21.8 1 1 - -

School 35.4 29.1 1.21 1.33 6.1 7.3
None 46.6 43.9 1.59 2.01 17.3 22.1

45-64 Post-school 27.4 17.5 1 1 - -
School 34.4 23.1 1.25 1.32 7.0 5.5
None 39.9 28.7 1.45 1.64 12.5 11.2

65-79 Post-school 18.2 10.7 1 1 - -
School 23.9 14.1 1.31 1.31 5.7 3.3
None 27.8 15.6 1.53 1.45 9.6 4.9

all ages Post-school 27.2 18.9 1 1 - -
25-79 School 33.5 25.0 1.23 1.33 6.3 6.1

None 41.8 34.9 1.54 1.85 14.6 16.0

FEMALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence Difference

(per 100)

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 24.0 19.3 1 1 - -

School 29.1 26.3 1.22 1.36 5.2 7.0
None 40.5 43.6 1.69 2.26 16.5 24.4

45-64 Post-school 22.1 14.5 1 1 - -
School 26.4 18.8 1.20 1.29 4.3 4.2
None 31.1 24.5 1.41 1.69 9.0 10.0

65-79 Post-school 13.6 8.8 1 1 - -
School 17.2 10.6 1.27 1.21 3.6 1.9
None 16.2 11.8 1.19 1.35 2.6 3.1

all ages Post-school 21.8 16.2 1 1 - -
25-79 School 26.5 21.5 1.21 1.33 4.7 5.3

None 33.8 32.6 1.55 2.02 12.0 16.4
* Education refers to highest level qualification
  All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% for all prevalence data.

Relative differences in smoking by education tended to be greater than differences in
smoking by income.  This pattern may be partly due to the different population
distribution for the two variables.  Income tertiles divide the population into
approximately equal thirds, whereas educational groups (post-school, school and
none) vary in size.  This is particularly noticeable in 25-44 year olds, in whom it is
increasingly rare to have no formal qualifications.  The higher smoking prevalence
among 25-44 year olds with no qualifications in 1996 points to the increasing health
disadvantage of this group, relative to those individuals with school or post-school
qualifications.
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3.3.3 Smoking by occupational class

Data on smoking by occupational class is limited to those of working age – ie 25-64
year olds.  Classes I and II (the smallest) have been aggregated.

The following patterns are observed:

• In the younger age group (25-44 years), a similar decline in absolute smoking
prevalence is seen across all occupational classes.  The exception to this is Class
VI in women, which shows a much smaller decline than Classes I-V.  As an
isolated case this is difficult to interpret; however a smaller decline in this group
is consistent with the patterns seen in smoking by education and income, where
25-44 year old women in the lowest SE group showed little or no decline in
smoking from 1981 to 1996.

• In the middle age group (45-64 year olds), women show a similar pattern to that
described above – ie the absolute decline in smoking is similar across the
occupational classes.  Men in this age group have a slightly greater smoking
decline in the lower occupational classes, although the overall gradient in
smoking remains steeply patterned by occupational class.

• The overall picture (all ages combined) is one of similar absolute decline in
smoking across the occupational classes (with a somewhat smaller decline in
Class VI women).

Thus, the overall pattern in smoking by occupational class is one of stable absolute
inequalities (prevalence differences) but increasing relative inequalities
(prevalence ratios).
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Figure 9: Smoking prevalence (%) by age and occupational class
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Data are standardised for age (five-year bands) and ethnicity
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Table 5: Smoking prevalence, prevalence ratio and prevalence difference by age and
occupational class, 25-64 year olds

MALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence Difference

(per 100)

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 26.3 15.1 1 1 - -
III 34.1 21.4 1.30 1.42 7.8 6.4
IV 39.8 29.7 1.51 1.97 13.4 14.6
V 47.5 35.5 1.80 2.36 21.1 20.4
VI 47.8 35.2 1.82 2.34 21.5 20.1

45-64 I&II 26.5 12.6 1 1 - -
III 32.6 18.1 1.23 1.44 6.1 5.5
IV 36.3 20.7 1.37 1.64 9.8 8.1
V 43.3 27.4 1.63 2.17 16.8 14.8
VI 44.6 26.3 1.68 2.08 18.1 13.7

all ages I&II 26.4 14.1 1 1 - -
25-64 III 33.5 20.1 1.27 1.43 7.1 6.0

IV 38.4 26.1 1.45 1.85 12.0 12.0
V 45.8 32.2 1.73 2.29 19.4 18.2
VI 46.5 31.6 1.76 2.25 20.1 17.5

FEMALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence Difference

(per 100)

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 24.3 15.0 1 1 - -
III 32.3 21.6 1.33 1.45 8.0 6.7
IV 36.0 24.1 1.49 1.61 11.8 9.1
V 40.8 27.5 1.68 1.84 16.6 12.5
VI 38.9 34.0 1.60 2.27 14.6 19.0

45-64 I&II 22.9 13.3 1 1 - -
III 27.6 16.3 1.21 1.23 4.7 3.1
IV 30.7 15.3 1.34 1.15 7.8 2.0
V 33.2 19.0 1.45 1.43 10.2 5.8
VI 33.4 23.0 1.46 1.73 10.5 9.7

all ages I&II 23.7 14.3 1 1 - -
25-64 III 30.5 19.6 1.28 1.37 6.7 5.3

IV 34.0 20.6 1.43 1.44 10.2 6.3
V 37.8 24.2 1.59 1.69 14.1 9.9
VI 36.8 29.7 1.55 2.08 13.0 15.4

Occupational class refers to Elley-Irving class for 1981 data, NZSEI class for 1996 data.
All data are standardised for age and ethnicity.  95% confidence intervals are <1.0% for all prevalence data.
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3.4. Smoking by ethnicity

Smoking behaviour is patterned by ethnicity as well as socio-economic position.
Survey data indicates a higher proportion of smoking in Maori and Pacific peoples
(8), contributing to poorer health outcomes in these groups (4). 

There are significant limitations in using survey data to examine smoking prevalence
among Maori and Pacific peoples.  Maori and Pacific peoples usually comprise only a
small proportion of survey respondents, so there is often a lack of statistical power to
estimate smoking prevalence in these groups.  Survey-based estimates of smoking in
Maori and Pacific peoples are available only from 1990 onwards.

Figure 10: Smoking prevalence (%) by ethnic group

Data from surveys conducted by AC Neilson (formerly OTR Spectrum Research), published in Tobacco Statistics (8)
Data are not age-standardised.

The use of census data allows accurate estimation of smoking rates amongst Maori
and Pacific people.  It also makes it possible to examine smoking prevalence in these
ethnic groups by different ages, to observe how the pattern of smoking in these
populations has changed over time, and to examine inequalities in the distribution of
smoking by ethnicity.

Smoking data is presented for three ethnic groups: Maori, Pacific and non-Maori non-
Pacific.  These groupings are based on a prioritised ordering of self-identified
ethnicity2.  The following patterns are evident (see Figure 11):
                                                
2 Thus for the 1996 census ‘Maori’ refers to anyone who identified NZ Maori as one of the ethnic
groups to which they belong, and for 1981 census data refers to anyone who identified themselves as of
Maori ethnic origin (partial or full).  For 1996 census data, ‘Pacific’ refers to anyone who identified a
Pacific group (but not NZ Maori) as one of the ethnic groups to which they belong, and in the 1981
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• Smoking prevalence is strongly patterned by ethnicity, with the highest rates of
smoking in Maori, the lowest rates in non-Maori non-Pacific, and intermediate
rates in Pacific peoples.  The position of Pacific women in this ethnic gradient has
changed from 1981 to 1996; in the earlier census, Pacific women had the lowest
smoking prevalence of any ethnic group, but by 1996 their smoking rates
exceeded those of non-Maori non-Pacific women.  This change probably reflects
the effects of acculturation, and suggests that Pacific women are at an earlier
stage in the smoking epidemic compared with other ethnic groups in New
Zealand.

• For most groups, smoking prevalence has declined from 1981 to 1996.  The
exception to this is Pacific women in the 25-44 year age group, whose smoking
prevalence has increased.

• Amongst people 25 years and over, the absolute changes in smoking prevalence
are similar for Maori and non-Maori non-Pacific.  Since smoking prevalence is
significantly higher in Maori, this represents an increase in relative inequalities by
ethnicity (see prevalence ratios in Table 6 and Table 7).  The smoking decline
amongst Pacific peoples is much smaller than for other ethnic groups, so that by
1996 the ethnic gradient in smoking has reversed and Pacific peoples are now
disadvantaged relative to the ethnic majority.

• In those under 25 years the greatest absolute decline in smoking is amongst
Maori, suggesting that smoking uptake in young Maori is decreasing at a faster
rate than in non-Maori.  The relative inequalities in smoking are still dramatic,
however, since smoking prevalence is so much higher amongst Maori youth (with
young Maori women smoking at almost twice the rate of non-Maori non-Pacific).

• The overall pattern (all ages combined) suggests that smoking has declined by a
similar absolute amount in Maori and non-Maori non-Pacific, with much smaller
decreases in Pacific peoples.  Since baseline smoking prevalence is much higher
in Maori than in non-Maori non-Pacific, this change represents a significant
increase in smoking inequalities (in relative terms).

Quit ratios are also strongly patterned by ethnicity, with the highest quit ratios
amongst non-Maori non-Pacific (see Table 21 in Appendix).  Pacific peoples aged 25
and over have lower quit ratios that any other ethnic group, suggesting that Pacific
smokers face particular barriers to smoking cessation.

Overall, these data point to growing relative differences in smoking between Maori
and Pacific compared with non-Moari non-Pacific.  Absolute prevalence
differences between Maori and non-Maori are fairly stable over time, while
prevalence ratios are increasing (see Table 6 and Table 7).  Comparing Pacific
peoples with non-Maori non-Pacific, there has been a significant increase in both
prevalence ratios and prevalence differences from 1981 to 1996.

                                                                                                                                           
census refers to those who identified their ethnic origin (partial or full) as Pacific but not Maori.  For
both censuses, ‘non-Maori non-Pacific’ refers to all those not included in the above two groups (the
majority of these respondents are Pakeha or European).
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Figure 11: Smoking prevalence (%) by age and ethnicity
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Data are standardised for age (five-year bands)
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Table 6: Smoking prevalence, prevalence ratio and prevalence difference by age and
ethnicity, 15-79 year old males

Age
Group

Year Ethnicity Smoking
(%)

95% CI Prevalence
Ratio

95% CI
Prevalence
Difference
(per 100)

95% CI

15-24 1981 Maori 52.6 52.1 - 53.1 1.78 1.76 - 1.80 23.0 22.5 - 23.5
Pacific 34.8 33.8 - 35.7 1.18 1.14 - 1.21 5.2 4.2 - 6.1

nonM nonP 29.6 29.4 - 29.7 1
1996 Maori 37.1 36.7 - 37.5 1.63 1.60 - 1.65 14.3 13.8 - 14.8

Pacific 26.9 26.1 - 27.6 1.18 1.15 - 1.21 4.1 3.3 - 4.8
nonM nonP 22.8 22.6 - 23.0 1

25-44 1981 Maori 54.5 54.0  - 55.0 1.53 1.51 - 1.54 18.8 18.3 - 19.4
Pacific 45.7 44.9 - 46.6 1.28 1.26 - 1.31 10.1 9.2 - 10.9

nonM nonP 35.7 35.5 - 35.8 1
1996 Maori 45.2 44.8 - 45.6 1.70 1.69 - 1.72 18.7 18.2 - 19.1

Pacific 39.8 39.2 - 40.5 1.50 1.48 - 1.53 13.3 12.7 - 13.9
nonM nonP 26.5 26.4 - 26.7 1

45-64 1981 Maori 45.8 45.0 - 46.5 1.29 1.27 - 1.31 10.3 9.6 - 11.1
Pacific 45.1 43.5 - 46.7 1.27 1.23 - 1.32 9.7 8.1 - 11.3

nonM nonP 35.4 35.3 - 35.6 1
1996 Maori 35.4 34.8 - 35.9 1.67 1.64 - 1.69 14.1 13.6 - 14.7

Pacific 36.6 35.6 - 37.5 1.72 1.68 - 1.77 15.3 14.3 - 16.3
nonM nonP 21.2 21.1 - 21.4 1

65-79 1981 Maori 33.6 32.1 - 35.1 1.29 1.23 - 1.35 7.6 6.1 - 9.2
Pacific 35.3 31.4 - 39.2 1.36 1.21 - 1.52 9.3 5.4 - 13.2

nonM nonP 26.0 25.7 - 26.3 1
1996 Maori 21.1 20.0 - 22.2 1.58 1.50 - 1.67 7.8 6.7 - 8.8

Pacific 24.9 22.9 - 26.9 1.87 1.72 - 2.02 11.6 9.6 - 13.5
nonM nonP 13.3 13.1 - 13.5 1

All 1981 Maori 49.5 49.1 - 49.8 1.49 1.47 - 1.50 16.2 15.8 - 16.5
Ages Pacific 42.2 41.5 - 42.9 1.27 1.24 - 1.29 8.9 8.2 - 9.6

nonM nonP 33.3 33.2 - 33.4 1
1996 Maori 38.3 38.0 - 38.5 1.67 1.66 - 1.68 15.4 15.1 - 15.6

Pacific 34.7 34.2 - 35.1 1.51 1.49 - 1.53 11.8 11.3 - 12.2
nonM nonP 22.9 22.8 - 23.0 1

  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Table 7: Smoking prevalence, prevalence ratio and prevalence difference by age and
ethnicity, 15-79 year old females

Age
Group

Year Ethnicity Smoking
(%)

95% CI Prevalence
Ratio

95% CI
Prevalence
Difference
(per 100)

95% CI

15-24 1981 Maori 60.0 59.5 - 60.4 1.95 1.94 - 1.97 29.3 28.8 - 29.8
Pacific 28.8 27.9 - 29.7 0.94 0.91 - 0.97 -1.9 -2.8 - -1.0

nonM nonP 30.7 30.5 - 30.9 1
1996 Maori 47.4 47.0 - 47.9 2.05 2.03 - 2.08 24.3 23.8 - 24.8

Pacific 24.6 23.9 - 25.3 1.06 1.03 - 1.10 1.5 0.6 - 2.4
nonM nonP 23.1 22.9 - 23.3 1

25-44 1981 Maori 59.1 58.6 - 59.5 1.96 1.94 - 1.98 28.9 28.4 - 29.4
Pacific 24.0 23.3 - 24.8 0.80 0.77 - 0.82 -6.1 -6.9 - -5.4

nonM nonP 30.2 30.0 - 30.3 1
1996 Maori 53.1 52.8 - 53.5 2.28 2.26 - 2.30 29.8 29.4 - 30.2

Pacific 28.9 28.3 - 29.4 1.24 1.21 - 1.26 5.6 5.0 - 6.1
nonM nonP 23.3 23.2 - 23.5 1

45-64 1981 Maori 45.4 44.6 - 46.1 1.63 1.60 - 1.66 17.5 16.7 - 18.2
Pacific 25.0 23.6 - 26.4 0.90 0.85 - 0.95 -2.9 -4.3 - -1.5

nonM nonP 27.9 27.7  - 28.0 1
1996 Maori 39.8 39.2 - 40.4 2.23 2.19 - 2.27 22.0 21.4 - 22.5

Pacific 18.4 17.6 - 19.1 1.03 0.99 - 1.07 0.5 -0.2 - 1.3
nonM nonP 17.9 17.7 - 18.0 1

65-79 1981 Maori 26.2 24.8 - 27.6 1.67 1.58 - 1.76 10.5 9.1 - 11.9
Pacific 17.1 14.4 - 19.8 1.09 0.93 - 1.28 1.4 -1.3 - 4.1

nonM nonP 15.7 15.5 - 15.9 1
1996 Maori 20.2 19.3 - 21.2 1.93 1.84 - 2.03 9.7 8.8 - 10.7

Pacific 11.7 10.5 - 13.0 1.12 1.00 - 1.25 1.2 0.0 - 2.5
nonM nonP 10.5 10.3 - 10.6 1

All 1981 Maori 51.7 51.4 - 52.0 1.85 1.84 - 1.86 23.7 23.4 - 24.1
Ages Pacific 24.4 23.8 - 25.0 0.87 0.85 - 0.90 -3.5 -4.2 - -2.9

nonM nonP 28.0 27.9 - 28.0 1
1996 Maori 44.6 44.3 - 44.8 2.20 2.18 - 2.21 24.3 24.0 - 24.5

Pacific 23.2 22.8 - 23.6 1.14 1.12 - 1.16 2.9 2.5 - 3.3
nonM nonP 20.3 20.2 - 20.4 1

  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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3.5. Smoking by ethnicity and socio-
economic status

The relationship between ethnicity, socio-economic status and health is a complex
one.  Maori and Pacific peoples are over-represented among lower socio-economic
groups, and many of the health effects of ethnicity are probably mediated through
socio-economic status (20).  Since smoking is patterned by SES, one of the reasons
that Maori and Pacific people have higher smoking rates is the differing distribution
of socio-economic position by ethnicity.

Some of the association between ethnicity and smoking may be mediated by pathways
other than socio-economic status.  For example, cultural barriers may mean that Maori
and Pacific peoples have poorer access to smoking cessation programmes, or are less
likely to respond to mainstream anti-smoking messages.

Figure 12: Pathways linking ethnicity and smoking status

Ethnicity Smoking
status

Socio-economic
status

Other pathways

The following graphs present smoking data by socio-economic status and ethnicity.
SES is indicated by income (household equivalised) and education (highest
qualification), both of which have been stratified into three levels.  Within each
stratum or level, smoking prevalence is shown for the three ethnic groups (Maori,
Pacific and non-Maori non-Pacific).
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3.5.1 Smoking by income and ethnicity

Smoking data is presented for three income levels: highest, intermediate and lowest
household income (Figure 13).  Within each of these levels, smoking prevalence is
presented by census year for the three ethnic groups: Maori, Pacific, and non-Maori
non-Pacific.  The following patterns are observed:

• Ethnic differences in smoking are present within each income group and at both
points in time, so that smoking rates are highest in Maori and lowest in non-Maori
non-Pacific.  The only exception to this pattern is low-income females, where
Pacific females have lower smoking prevalence than non-Mäori non-Pacific
females.

• Low-income Pacific females experienced an increase in smoking prevalence from
1981 to 1996.  This contrasts with every other sex by income by ethnic group, all
of which experienced a decrease in smoking from 1981 to 1996.  As a result, there
is a reversal in the income gradient within Pacific women from 1981 to 1996.  In
1981, smoking rates are highest amongst those in the highest income group, and
lowest amongst those in the bottom income group.  By 1996 this trend has
reversed so that Pacific women show the same income gradient as other groups
(ie increasing smoking rates with decreasing income).

• In the top two income groups, decreases in smoking from 1981 to 1996 are
greatest (in absolute terms) amongst Maori.  However the higher smoking
prevalence in Maori means that relative inequalities by ethnicity have increased
from 1981 to 1996.

• Finally, among males the largest decreases in smoking prevalence have clearly
occurred amongst the high income groups within each ethnic group.  A similar
but less marked pattern is evident among females.
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Figure 13: Smoking prevalence (%) by income tertile and ethnicity
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Data are standardised for age (five-year bands).  Error bars depict 95% confidence intervals.
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Table 8: Smoking prevalence, prevalence ratio and prevalence difference by income
and ethnicity, 15-79 year olds

Year Income
Tertile

Ethnicity Smoking
(%) 95% CI Prevalence

Ratio
95% CI

Prevalence
Difference
(per 100)

95% CI

MALES
1981 Highest Maori 43.8 42.9 - 44.7 1.47 1.44 - 1.50 14.0 13.0 - 14.9

Pacific 43.0 40.6 - 45.3 1.44 1.36 - 1.52 13.1 10.7 - 15.4
nonM nonP 29.9 29.7 - 30.1 1

Interm. Maori 47.4 46.7 - 48.1 1.43 1.41 - 1.46 14.3 13.6 - 15.1
Pacific 41.6 40.1 - 43.1 1.26 1.21 - 1.30 8.5 7.0 - 10.0

nonM nonP 33.1 32.9 - 33.3 1
Lowest Maori 52.4 51.7 - 53.1 1.45 1.42 - 1.47 16.2 15.4 - 16.9

Pacific 41.6 40.1 - 43.1 1.15 1.11 - 1.19 5.4 3.9 - 6.8
nonM nonP 36.2 36.0 - 36.5 1

1996 Highest Maori 28.8 28.2 - 29.4 1.55 1.52 - 1.59 10.3 9.6 - 10.9
Pacific 30.1 28.9 - 31.2 1.62 1.56 - 1.69 11.5 10.4 - 12.7

nonM nonP 18.6 18.4 - 18.7 1
Interm. Maori 36.9 36.4 - 37.4 1.51 1.49 - 1.53 12.5 12.0 - 13.0

Pacific 34.1 33.2 - 35.0 1.40 1.36 - 1.43 9.7 8.8 - 10.6
nonM nonP 24.4 24.2 - 24.6 1

Lowest Maori 43.9 43.3 - 44.4 1.53 1.51 - 1.55 15.2 14.7 - 15.8
Pacific 36.8 35.8 - 37.7 1.28 1.25 - 1.32 8.1 7.2 - 9.1

nonM nonP 28.6 28.4 - 28.9 1

FEMALES
1981 Highest Maori 46.2 45.3 - 47.2 1.81 1.77 - 1.85 20.7 19.8 - 21.7

Pacific 28.1 26.3 - 29.8 1.10 1.03 - 1.17 2.6 0.8 - 4.3
nonM nonP 25.5 25.3 - 25.7 1

Interm. Maori 50.6 49.8 - 51.3 1.86 1.83 - 1.89 23.3 22.6 - 24.1
Pacific 24.1 22.9 - 25.3 0.88 0.84 - 0.93 -3.2 -4.4 - -1.9

nonM nonP 27.3 27.1 - 27.4 1
Lowest Maori 53.7 53.1 - 54.3 1.76 1.74 - 1.78 23.2 22.6 - 23.9

Pacific 22.4 21.2 - 23.6 0.73 0.70 - 0.77 -8.1 -9.3 - -6.9
nonM nonP 30.5 30.3 - 30.7 1

1996 Highest Maori 34.2 33.5 - 34.9 2.09 2.05 - 2.13 17.8 17.2 - 18.5
Pacific 23.5 22.5 - 24.5 1.44 1.38 - 1.50 7.2 6.1 - 8.2

nonM nonP 16.4 16.2 - 16.5 1
Interm. Maori 42.2 41.7 - 42.7 2.01 1.98 - 2.04 21.2 20.7 - 21.7

Pacific 23.5 22.7 - 24.2 1.12 1.08 - 1.15 2.5 1.7 - 3.2
nonM nonP 21.0 20.9 - 21.1 1

Lowest Maori 49.3 48.9 - 49.8 1.92 1.90 - 1.94 23.6 23.1 - 24.1
Pacific 24.4 23.7 - 25.2 0.95 0.92 - 0.98 -1.3 -2.1 - -0.5

nonM nonP 25.7 25.5 - 25.9 1
* Income refers to household equivalised income (Luxembourg method)
  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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3.5.2 Smoking by education and ethnicity

As with income, smoking data is presented by ethnicity for three educational levels:
those with post-school qualifications, those with school-level qualifications, and those
with no formal qualifications (Figure 14).  The following patterns are noted:

• As with income, ethnic differences in smoking persist within each educational
level and at both points in time, such that Maori have the highest smoking
prevalence and non-Maori non-Pacific have the lowest.

• The ethnic differences in male smoking prevalence within educational categories
are broadly similar in all education groups and at both time periods.  Males in all
ethnic by educational groups had decreasing smoking prevalence from 1981 to
1996.

• Non-Mäori non-Pacific females in the post-school and school qualification groups
had a substantial decrease in smoking prevalence between 1981 and 1996.  Those
with no qualifications showed minimal change in smoking prevalence.  In
contrast, Mäori and Pacific females in all education groups experienced little if
any change in smoking prevalence between 1981 and 1996.  This means that:

- The reductions in overall smoking prevalence amongst both Mäori and
Pacific women (reported in Section 3.4) can be mostly attributed to
improving educational status between 1981 and 1996.

- Non-Maori non-Pacific women experienced decreases in smoking
prevalence over and above those explained by changing educational status,
at least amongst women with formal educational qualifications.

• Differences in smoking prevalence between Maori and non-Maori non-Pacific
females were broadly similar across all educational groups.  Higher education
qualifications were associated with lower smoking prevalence among both Mäori
and non-Mäori non-Pacific females.

• Pacific females show a different pattern to other groups (including Pacific males).
In 1981, Pacific females show no real gradient in smoking by education, with
similar smoking rates at all educational levels.  At this point in time, Pacific
women have the lowest smoking prevalence of any ethnic group in those with
school-level or no qualifications.  By 1996 this pattern is changing, with the
emergence of a clear educational gradient in smoking rates.  Pacific women are
now positioned between Maori and non-Maori non-Pacific in terms of their
smoking rates.  (They still have the lowest smoking prevalence in those with no
formal qualifications, but this prevalence has increased relative to Maori and non-
Maori non-Pacific).

• Within each educational group, the greatest decrease in smoking between the two
censuses has occurred in non-Maori non-Pacific.  Thus the ethnic gradient within
each educational group has increased from 1981 to 1996.
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Figure 14: Smoking prevalence (%) by education (highest qualification) and ethnicity
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Data are standardised for age (five-year bands).  Error bars depict 95% confidence intervals.
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Table 9: Smoking prevalence, prevalence ratio and prevalence difference by education*
and ethnicity, 25-79 year olds

Year Qualif’n Ethnicity
Smoking

(%) 95% CI Prevalence
Ratio

95% CI
Prevalence
Difference
(per 100)

95% CI

MALES
1981 Post- Maori 36.1 34.6 - 37.6 1.41 1.35 - 1.47 10.5 9.0 - 12.0

school Pacific 35.6 32.0 - 39.2 1.39 1.26 - 1.54 10.0 6.4 - 13.5
nonM nonP 25.6 25.4 - 25.8 1

School Maori 42.3 40.5 - 44.1 1.32 1.26 - 1.38 10.2 8.3 - 12.0
Pacific 36.1 32.0 - 40.2 1.12 1.00 - 1.26 4.0 -0.1 - 8.1

nonM nonP 32.1 31.8 - 32.4 1
None Maori 51.3 50.8 - 51.8 1.27 1.26 - 1.28 11.0 10.4 - 11.5

Pacific 45.9 44.9 - 47.0 1.14 1.11 - 1.16 5.6 4.5 - 6.6
nonM nonP 40.4 40.2 - 40.5 1

1996 Post- Maori 29.7 29.1 - 30.3 1.74 1.71 - 1.78 12.7 12.1 - 13.3
school Pacific 28.8 27.7 - 30.0 1.69 1.63 - 1.76 11.8 10.6 - 13.0

nonM nonP 17.0 16.9 - 17.1 1
School Maori 34.0 33.3 - 34.7 1.45 1.41 - 1.48 10.5 9.8 - 11.2

Pacific 33.2 31.9 - 34.5 1.41 1.36 - 1.47 9.7 8.4 - 11.0
nonM nonP 23.5 23.4 - 23.7 1

None Maori 45.3 44.9 - 45.8 1.36 1.34 - 1.38 12.0 11.5 - 12.5
Pacific 41.4 40.6 - 42.1 1.24 1.22 - 1.26 8.0 7.3 - 8.8

nonM nonP 33.3 33.1 - 33.5 1

FEMALES
1981 Post- Maori 34.7 32.9 - 36.4 1.74 1.65 - 1.83 14.8 13.0 - 16.5

school Pacific 21.3 17.9 - 24.6 1.07 0.91 - 1.25 1.3 -2.1 - 4.7
nonM nonP 19.9 19.7 - 20.1 1

School Maori 42.3 40.5 - 44.2 1.74 1.66 - 1.82 18.0 16.1 - 19.9
Pacific 23.5 19.4 - 27.5 0.96 0.81 - 1.15 -0.9 -5.0 - 3.2

nonM nonP 24.3 24.1 - 24.6 1
None Maori 52.4 51.9 - 52.9 1.65 1.63 - 1.67 20.6 20.1 - 21.1

Pacific 23.4 22.6 - 24.3 0.74 0.71 - 0.76 -8.4 -9.2 - -7.5
nonM nonP 31.8 31.6 - 31.9 1

1996 Post- Maori 34.5 33.9 - 35.2 2.58 2.53 - 2.64 21.2 20.5 - 21.8
school Pacific 19.8 18.8 - 20.8 1.48 1.41 - 1.56 6.4 5.5 - 7.4

nonM nonP 13.4 13.2 - 13.5 1
School Maori 38.2 37.6 - 38.9 2.00 1.96 - 2.03 19.1 18.5 - 19.7

Pacific 21.5 20.5 - 22.5 1.12 1.07 - 1.18 2.4 1.4 - 3.4
nonM nonP 19.1 19.0 - 19.3 1

None Maori 51.2 50.7 - 51.6 1.68 1.66 - 1.69 20.7 20.2 - 21.1
Pacific 25.1 24.5 - 25.7 0.82 0.80 - 0.84 -5.4 -6.0 - -4.8

nonM nonP 30.5 30.3 - 30.7 1
* Education refers to highest level qualification
  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Chapter 4:  Evaluation ~
interventions and
inequalities

4.1.1 Summary: tobacco control interventions and trends in
smoking prevalence, 1981-96

The period 1981 to 1996 covers an era of major changes in Government’s approach to
smoking reduction.  Tobacco control received increasing attention as a population
health goal during the 1980s, with the Government introducing a number of measures
aimed at reducing overall smoking rates.  Increasing tobacco tax and mainstream anti-
smoking campaigns were complemented in 1990 by the passage of the Smoke-free
Environments Act, providing a legislative framework for smoking restrictions in
workplaces and public areas and the progressive elimination of tobacco advertising.
These interventions marked New Zealand as a world leader in tobacco control. 

The period from late 1990 to 1996 was one of relative inactivity in state-led
interventions for smoking reduction.  During this time no significant tobacco control
measures were introduced; some restrictions legislated under the SFE Act (1990) were
actually delayed.

The impact of these activities may be seen in the changing prevalence of population
smoking during the 1980s and 90s.  Survey and other data show a significant decline
in overall smoking during the 1980s, and an even more dramatic reduction in tobacco
consumption.  The most marked reduction in population tobacco use appears to
coincide with the introduction of state-level interventions such as increasing excise
tax and workplace smoking restrictions (see Figure 15).
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Figure 15: Tobacco consumption (cigarettes per adult 15+), 1981-96

Data from Statistics New Zealand, courtesy of Des O’Dea

Data presented in this report show that smoking declined more rapidly in some groups
than in others.  The greatest reduction in smoking prevalence occurred amongst more
advantaged population sectors – those with higher income and education, and non-
Maori non-Pacific peoples.  Since these advantaged groups already had the lowest
rates of smoking, the above changes led to an increase in smoking inequalities by
ethnicity and socio-economic position.

The socio-economic gradient in smoking increased from 1981 to 1996.  This increase
was more pronounced in women compared with men, and in younger compared with
older age groups.  The greatest increase in the socio-economic gradient apparently
occurred at the time of greatest decline in overall smoking prevalence – ie between
1981 and 1989 (see Figure 16). 
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Figure 16: Smoking inequalities (income) by census year

Income groups refer to tertiles of total household income equivalised for the number of household members.
Data are standardised for age (five-year bands) and ethnicity.  Error bars depict 95% confidence intervals.

Ethnic disparities in smoking also increased from 1981 to 1996.  Absolute differences
in Maori/non-Maori smoking prevalence were fairly stable, but relative differences
increased significantly.  This pattern reflects much higher baseline levels of smoking
in Maori.  Pacific peoples showed the least decline in smoking from 1981 to 1996,
with smoking rates increasing in some age groups.  Ethnic disparities in smoking
persist within population strata by income and education.
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4.1.2 Limitations of analysis

One objective of this project was to evaluate tobacco control interventions in terms of
their impact on socio-economic and ethnic inequalities in smoking.   In considering
the impact of particular interventions, a number of limitations should be borne in
mind.  First, it is impossible to separate the effects of deliberate tobacco control
interventions from secular changes in smoking.  Evidence from other countries
suggests that smoking rates follow a typical pattern of increase and decline which is
probably independent of government interventions (5).  The progress of this tobacco
‘epidemic’ is likely to be modified by governments efforts (or inactivity), but we
cannot know with certainty what would have occurred in the absence of such efforts.

A second limitation is our inability to separate the effects of different tobacco control
interventions that were present at the same time.  For example, increases in tobacco
excise tax during the 1980s may have coincided with increasing public awareness of
the health costs of smoking.  It is difficult to know how tax increases might have
impacted tobacco use in the absence of public health campaigns, or vice versa.  The
effect of an intervention such as tobacco tax may be modified by the presence or
absence of other programmes (eg subsidised nicotine replacement therapy).

The third consideration to bear in mind is the social and economic context in which
particular programmes were implemented.  The 1980s and 90s were a time of
significant economic and political change in New Zealand.  As smoking is a socially
patterned risk behaviour, changes in the economic and social landscape may have
influenced the smoking behaviour of different population groups, or modified the
ways in which they responded to particular tobacco control interventions.  For
example, the real incomes of those households in the bottom income quintile were
lower in 1996 than in 1984; since this quintile contains a disproportionate number of
Maori, women, and sole parents, intensified economic deprivation will have increased
the tendency of such groups to smoke (20).  Research from the Dunedin
Multidisciplinary Health and Development Research Unit underlines the importance
of adult living conditions for both alcohol and tobacco dependence: at age 26, alcohol
and tobacco dependence amongst study participants were weakly associated with low
economic status in childhood but strongly associated with contemporaneous adult
socio-economic  status (21). 

Bearing in mind the above limitations, the following section discusses specific
tobacco control interventions in terms of their probable impact on socio-economic and
ethnic inequalities in smoking.



59

4.1.3 Impact of specific tobacco control interventions

4.1.3.1 Increases in tobacco taxation

Increases in tobacco excise tax are generally seen as one of the more effective levers
for reducing smoking at a population level (2, 3, 22).  Prior to the Smokefree
Environments Act 1990, tobacco excise tax formed the core component of New
Zealand’s tobacco control programme (2).  Increasing tobacco prices are very likely to
have contributed to the decline in overall tobacco consumption observed in the 1980s.
From 1985 to 1990, tobacco consumption in New Zealand showed one of the fastest
rates of decline of any OECD country (2).

The effect of tobacco taxation on smoking inequalities is less clear.  Tobacco taxes are
often regarded as an intervention that is particularly effective for low income groups
(22-24).  However data presented here show that major increases in tobacco tax in
New Zealand coincided with the period of greatest increase in the socio-economic
smoking gradient (ie 1981-89).  Thus it seems that taxation failed to prevent an
increase in smoking inequalities, and may even have contributed to this increase.

Increasing tobacco prices have often been seen as a mechanism for reducing the
socio-economic gradient in smoking behaviour (22-24).  There is actually relatively
little evidence to support this view.  Researchers in both the UK and the USA have
reported a greater response to rising cigarette prices among low-income groups.
Townsend and colleagues analysed smoking data from the 1972-1990 British General
Household Survey, and reported higher price elasticity of demand among low socio-
economic groups (24).  Farrelly and Bray analysed 14 years worth of data from the
US National Health Interview Survey, covering the period 1976-1993.  They report
higher price elasticity in smoking prevalence among low income groups, but lower
price elasticity for tobacco consumption (a somewhat contradictory pattern) (25).
Other researchers have disputed the idea that lower socio-economic groups show
greater price-responsiveness in their tobacco consumption (26).  While those on low
incomes are sensitive to increases in tobacco price, in the absence of compensatory
measures such increases may exacerbate financial hardship in low-income households
in New Zealand (27).

The impact of tobacco taxation on smoking inequalities may be modified by the
presence or absence of other smoking reduction programmes.  Smokers from low-
income families are likely to experience particular barriers to successful reduction,
including greater financial and social stresses and a lack of social support.  The
introduction of fully-subsidised nicotine replacement therapy may have changed the
way in which low socio-economic groups respond to increases in tobacco price by
improving access to smoking cessation strategies.  Recent evidence suggests that
teenagers’ smoking patterns may be highly income-sensitive (28).

There is insufficient data to postulate on the effect of tobacco tax increases for
different ethnic groups within New Zealand.  The study by Farrelly and Bray
(described above) found greater price responsiveness for smoking prevalence among
Black and Hispanic groups compared with the ethnic majority (25).  Price-related
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changes in tobacco use amongst Maori and Pacific peoples are likely to parallel
changes seen in low income groups, in which these ethnicities are over-represented
(20).

4.1.3.2 Health education and information

Mainstream media and community campaigns to discourage smoking uptake and
encourage quitting were conducted in 1986 and again during 1988-1990.  Following a
change of government in 1990, there were no further anti-smoking media campaigns
until 1996.  Anti-smoking messages were still evident through cigarette packet
warnings and the emergence of the ‘Smokefree’ label from 1990 onwards (as funding
from the Health Sponsorship Council started to replace tobacco sponsorship of
sporting and other events).

The effect of health education campaigns is particularly difficult to separate from
other tobacco control interventions and contextual factors that were present at the
same time.  Increasing public awareness of adverse health effects is likely to have
contributed to the overall decline in smoking seen in the 1980s.

These campaigns may have contributed to growing socio-economic and ethnic
inequalities in smoking during both the 80s and the 90s.  During this period there was
relatively little awareness of the importance of smoking inequalities, and anti-smoking
campaigns were largely directed at the cultural majority.  Without explicit attention to
ethnic and social minority groups, the messages were likely to have made a relatively
greater impact on the socially and economically advantaged, who were already
experiencing a relatively faster rate of decline in tobacco consumption.

4.1.3.3 Smoking restrictions

Smoking restrictions were introduced with the passage of the SFE Act 1990.  The
impact of these restrictions on social and ethnic patterns of smoking is therefore
limited to the post-1990 period, when smoking prevalence showed only a modest
decline.  It should be noted, however, that socio-economic inequalities continued to
widen during the 1990s, in parallel with the modest decline in overall smoking
prevalence.

The effect of smoking restrictions imposed under the SFE Act was undoubtedly
patterned by both socio-economic position and ethnicity.  Workplace smoking bans
applied almost universally to office workspaces, but non-office workspaces (such as
factories) were virtually unaffected by the Act.  Since Maori, Pacific peoples and low-
socio-economic groups were more likely to work in manual jobs, the new smoking
restrictions conferred much smaller benefits on these groups compared with the rest of
the population.

These disparities are reflected in survey data on workplace exposure to second hand
smoke.  Exposure is much higher amongst blue-collar and Maori workers compared
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with white-collar and non-Maori non-Pacific workers (see Figure 17) (29, 30). In
addition to the health effects associated with exposure to second hand smoke,
workplace smoking behaviour is also likely to influence smoking prevalence.
Smokers who wish to quit are more likely to succeed if their working environment is
smoke-free, and young people are less likely to take up smoking if this is not an
accepted part of their workplace culture.  Thus the uneven implementation of
workplace smoking restrictions across different social and ethnic groups is likely to
have contributed to growing inequalities in smoking prevalence during the 1990s.

Figure 17: Prevalence of exposure to second hand smoke during working hours
(post-SFE Act 1990), by occupational type

Data from Environmental Tobacco Survey, conducted by AC Neilson (1)

The potential for workplace smoking restrictions to exacerbate inequalities in
smoking should not be used as an excuse for avoiding such restrictions.  Rather,
smoking restrictions should be applied consistently across workplaces so that all
population groups may benefit from their protection.  New Zealand’s current lack of
smoking restrictions in non-office workplaces is set to be addressed by the Smoke-
free Environments (Enhanced Protection) Amendment Bill, which is currently before
Parliament (31)   If passed, this Bill will extend existing smoking restrictions to
include non-office workplaces, bars, restaurants and cafes.

4.1.3.4 Bans on tobacco advertising and promotion

The SFE Act introduced a comprehensive ban on tobacco advertising, although delays
in implementation meant that some forms of advertising continued as late as 1995.  It
is not possible to separate the effects of an advertising ban from the other tobacco
control interventions that were in place during that time.
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4.1.4 Overall impact of tobacco control interventions on
smoking inequalities

Tobacco control interventions introduced in the 1981-96 period were intended to
reduce the overall prevalence of smoking in the New Zealand population.  While they
almost certainly contributed to this objective, they did not reduce socio-economic and
ethnic inequalities in smoking (reducing inequalities did not become a specific public
health goal until some years later).  Smoking inequalities actually increased between
1981 and 1996, with particularly pronounced increases in the smoking gradient by
income and education.  

It is difficult to know how the distribution of smoking would have changed without
any deliberate tobacco reduction programme.  Secular changes in population smoking
patterns may have caused both socio-economic and ethnic inequalities to increase,
even in the absence of state-led interventions.  European research has highlighted the
need for tobacco control interventions to be comprehensive but also context and
gender-specific, since inequalities are patterned by socio-economic position over the
life course (7).  In order to reduce smoking inequalities, specific measures need to be
taken to increase the reach and appropriateness of smoking reduction programmes for
lower socio-economic groups.

It should be noted that tobacco control interventions in New Zealand were almost
entirely mainstream during the period under study.  Programmes focussed on high-
need groups have emerged only in the past five years or so.  It is perhaps not
surprising that mainstream smoking reduction programmes should have their greatest
impact on the more advantaged sectors of society.

Changes in New Zealanders’ smoking patterns are consistent with the ‘inverse equity
hypothesis’ described by Victora and colleagues (32).  According to this theory, new
public health interventions initially have their greatest impact on higher socio-
economic groups, leading to greater health gains amongst those already advantaged.
Thus it is common to see an initial increase in inequalities, along with an overall
improvement in population outcomes.  These inequalities start to diminish only once
more advantaged groups have derived the maximum benefit possible from public
health interventions.  At this point the disadvantaged parts of the population are able
to ‘catch up’, and the social gradient in health outcomes (or - in this case - behaviour)
starts to flatten out.  This pattern has been widely observed in developed countries
(33).

If the ‘inverse equity hypothesis’ applies to smoking reduction, we might expect to
see a greater smoking decline in low socio-economic groups, Maori and Pacific
peoples in the years following 1996.  As noted above, smoking reduction programmes
targetting high-need groups have also been introduced in the last few years.
Programmes such as Aukati Kai Paipa may help address high smoking rates amongst
Maori.  The introduction of subsidised nicotine replacement therapy should also
improve smoking cessation rates for Maori and low-income groups.  It will be
important to evaluate such programmes in terms of their impact on smoking
inequalities.
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This report highlights the need to monitor changes in smoking prevalence by socio-
economic position and ethnicity.  While it is important to lower the overall prevalence
of smoking in the population, it is also important to reduce inequalities in smoking
between different population groups.  Our success in achieving this goal can only be
measured by accurate and consistent data collection.  Historically, New Zealand has
lacked good quality data including smoking behaviour, ethnicity and measures of
socio-economic position.   The advent of a regular national Health Survey and the
inclusion of a smoking question in future New Zealand censuses will provide
invaluable tools for following future patterns in smoking inequalities, and evaluating
tobacco control policies introduced since 1996.
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Chapter 5:  Conclusion

Tobacco use plays a significant role in health inequalities within New Zealand.
Smoking is clearly patterned by socio-economic position and ethnicity, with higher
smoking prevalence amongst low-income groups, Maori and Pacific peoples.
Differential rates of tobacco use account for a sizeable proportion of the deprivation
gradient in health and the gap between Maori and non-Maori (4).  

Data presented here concur with other New Zealand reports describing socio-
economic and ethnic disparities in smoking (1, 4, 8-10, 20, 30, 34).  What this report
adds is an analysis of how these disparities have changed over time, during a period of
relatively rapid decline in overall tobacco consumption.  Socio-economic and ethnic
inequalities in smoking increased from 1981 to 1996, with the greatest increase in the
socio-economic gradient occurring during the period of fastest decline in overall
smoking prevalence.  

This pattern suggests that tobacco control interventions during the 1980s and 90s (in
combination with the wider social context and secular trends in tobacco use) were
more effective for those population groups who already had the lowest rates of
smoking.  Thus the decline in population smoking rates from 1981 to 1996 came at
the expense of increasing inequalities in smoking.

In developing tobacco control strategies in the future, it will be important to pay
attention to the dual health goals of decreasing overall tobacco use while also
decreasing inequalities in smoking and tobacco-related disease.  These dual goals
require a balance of universal and targetted strategies for smoking reduction.
Experience from the 1981-96 period suggests that, in the absence of specific policy
objectives to reduce inequalities in health and the inclusion of more tailored
programmes, general tobacco control interventions have the potential to increase
inequalities in smoking.

It will also be important to continue monitoring smoking rates by both socio-
economic position and ethnicity.  While there is some encouraging evidence that
smoking uptake may be falling in Maori, there are concerning signs of increasing
uptake in young Pacific women.  Data presented here do not capture smoking rates
from the period since 1996, during which many new smoking reduction programmes
have been introduced.  Ongoing examination of smoking trends is a key part of
evaluating tobacco control programmes, and ensuring they are reaching those groups
with greatest need.  The inclusion of a smoking question in the 2006 census will be
invaluable in linking time-trends from this report with smoking patterns in the post-
1996 era.  Regular monitoring and review play an important role in developing
smoking reduction programmes that benefit the health of all New Zealanders.

It should be noted that no country has adopted the full available ‘set’ of tobacco
control policies that could benefit lower socio-economic groups, or minority ethnic
groups (35).  There is considerable potential for developing equity oriented tobacco
control policies, at both a national and a local area level. 
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Finally, as an isolated intervention, tobacco control measures (both universal and
targetted) may have limited impact on the effects of poverty in Maori, Pacific peoples,
women and young people and on the way in which these groups are tied into smoking.
These problems can only be addressed by a wider, comprehensive approach to the
determinants of health inequalities that involves broad economic and social policies.
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6.1. Auntie Mihi’s Korero on Smoking

How very smart I thought I was when I first began to smoke.  I saw my Pakeha girl
friends having a cigarette, smoking it, and I thought to myself, Must do that as well,
must be good, if my friends can do it why not me?  Must ask them to show me how to
smoke and how to do it.  

They showed me how to light up.  I saw them drawing on the cigarette and the end of
it would become red and the end of it would be covered in ash, it would drop off and
make a mess on the floor, clothes as well.  As they formed their lips and blew out,
smoke was coming out of their nose like grey streaks of silver smoke, also from
between their lips.  Then I would look at their ears, but no smoke was coming from
there.  I would look at them and see the bliss enjoyment on their faces.  Well I thought
to myself, I want to do that too.  If I do maybe I will learn to be like my Pakeha
friends and do what they do just like them.  I already spoke with a plum in my mouth
like my English teacher Miss Grenside.  I loved her, she was so very good to me, in
my old age I still see her in my mind.  Eighty five years old now I am.  I will never
forget her eyes.  I still speak like she taught me not exaggerated but I still sound my
last letters like she taught me.

I did learn to smoke.  I was very sick at first.  I would choke until I was told to just
puff and blow the smoke away and don’t smoke very often until I got used to it and I
will get used to it I was told.  What a mess, what a hassle.  I became good at smoking,
and I burnt holes in my good clothes.  The hot ash would drop on to my dress but I
soon learnt not to do that because clothes cost a lot of money and I did not have many
clothes.  I mended my dress as neatly and best I could.  

Oh I was good at smoking, so I thought.  I watched my Pakeha friends smoking and
doing that stuff, and you know they were using cigarette holders.  I asked Louise one
of my friends, Why do you use a holder for your smoke Louise?  To stop nicotine
getting on your fingers Anne.  Do you think I should use one as well?  Yes you should
Anne, nicotine is poison.  Is it?  Yes it is.  I thought, Smoking is bad, oh I still want to
smoke.  I will stop smoking soon, but I never did, I kept on smoking.  I was able to
inhale and then some of the smoke would be exhaled through my nostrils.  I used to
look at myself in the mirror or looking glass to see how very clever I was to copy my
friends, and wonder why they used to do it.  
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Smoking seemed to be a thing very much in fashion during the second world war and
much earlier.  I wanted to smoke because I was curious and of course I became
addicted to the habit.  I discovered later from my friends they too were also addicted
like me.  The habit was a drug-like thing I could not go without as I was so hooked on
this very dirty stinking horrid smell.  And of course the non smokers became passive
smokers, and our poor babies that were born to us, they too suffered inhaling polluted
air.  They were dying of cot death, common sense told me, and I used to go on radio
talk back and discussion would take place about the evils of smoking – the pollution
that used to take place and kill our children and our loved ones, lung cancer and bad
forms of asthma of the bronchial tubes.

I have fluid on one lung.  I have one good lung left to keep my body going.  I think I
may live another five years if I am lucky enough.  I am a very frail old lady of 85
years of age now.  I am appealing to all of you out there who are still smoking, please
listen to an old lady who gave up smoking about 30 years ago.  I think back and said
to my doctor then, a very nice Chinese man, I have given up smoking Doctor, I hope
it is not too late.  I smoked for forty years and I remember I developed a nasty
coughing habit and started to bring up mucus and it was not nice at all.  I then became
quite ill and got asthma, and bronchitis-bronchial asthma.  I was in a bad way, I was
bringing up blood and mucus.  I was lucky it was not cancer which was deadly.  My
doctor was able to give me treatment.  

I will always have bronchial asthma.  I was told not to get the flu or else I would die.
Every year I would have flu injections and I was able to live on.  I take some very
strong medication to keep going and of course I have gained blood pressure, kidney
problems, bad blood circulation, bad breathing.  I had to take inhalers to keep my
breathing, and now of course I am on borrowed time.  I have a bad sort of heart failure
caused by intensive smoking.  My blood has to be kept thin to allow me to breathe
because I have a clot on my heart and I have to have a blood test each month to keep a
check on my heart, to keep it working, otherwise I would die.

As I sit here and write I hope I will get through to you all out there.  Please stop
smoking.  It is a very bad kind of drug, not only do you kill yourself but other people
as well, because smoking pollutes the atmosphere as well, and babies are born into
this supposed to be clean atmosphere that is already badly polluted with poisonous
smoke by so many of us.  I am very guilty as I sit here and write.  Yes I am very
guilty of murdering people who did not ask to be born into this place already made
evil by people like me.  I know in my heart that new born babies have a time to
survive when they take their first breath.  I am putting myself on the line because of
how I felt each time I went to a funeral, especially if they died of lung cancer, and I
was still smoking and still kept on doing it.  Nothing and no one would ever make me
stop until I had to in the end.  My doctor told me I would die if I got bronchial flu
again.

Mrs Mihi Edwards
August 2003
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6.2. Background

6.2.1 Data Sources

6.2.1.1 Census Data

The majority of data presented in this report comes from the New Zealand censuses
for 1981 and 1996.  A question on smoking was also included in the 1976 census, but
data from this census was not readily accessible and was therefore not included in this
report.

In both the 1981 and the 1996 census, only individuals aged 15 years or over were
asked to answer a question on their smoking behaviour.  For practical reasons, our
analysis was limited to those census respondents aged 15-79 years on census night.
The response rate for the smoking question in this age group was 98.2% in 1981 and
92.2% in 1996.

In the 1981 census, the smoking question was presented as follows:

Cigarette smoking.  Tick the box which best describes your current cigarette smoking:
Never smoked cigarettes at all, or never smoked them regularly
Do not smoke cigarettes now, but used to smoke them regularly (1 or more per day)
Currently smoke cigarettes regularly (1 or more per day) 
Specify number smoked yesterday:

In the 1996 census, the question was presented as follows:

Do you smoke cigarettes regularly (that is, one or more per day)?  
Count only tobacco cigarettes.  Don’t count pipes, cigars or cigarillos.
YES / NO

If NO - 
Have you ever been a regular smoker of one or more cigarettes per day?
YES / NO

On the basis of these questions, respondents were categorised as current smokers, ex-
smokers or never smokers.

Data analysis was limited to those respondents aged 15 to 79 years.  Smoking
prevalence is generally low in the oldest age groups (80+), in whom there is a
significant survival effect (ie non-smokers are more likely to survive into this age
group).  The exclusion of those 80 years and over means that our estimates of
smoking prevalence for all ages combined are very slightly lower than those presented
elsewhere, but otherwise our data is comparable with other reports based on census
data (9).
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6.2.1.2 Survey Data: LINZ

Data on smoking prevalence in 1989 came from the Life in New Zealand (LINZ)
Survey, conducted by the University of Otago.  A full report on this survey was
published by the Hillary Commission in 1991 (36).

The LINZ survey had a total sample of 11,305 with an overall response rate of 70.9%.
The target population consisted of all New Zealand residents aged 15 years or over,
with random sample selection from the general and Maori electoral rolls (plus
snowball sampling for 15 to 18 year olds).  Approximately half of all participants
were asked in detail about their smoking behaviour, giving a sub-sample of 4,838
individuals with data on smoking.  Data presented in this report are based on those
respondents aged 15-79 years with smoking data – a subset of 4,619.

The smoking question in the LINZ survey was presented as follows:

Have you ever smoked? YES / NO

If YES, tick one box:
I smoke regularly
I smoke occasionally
I’ve cut down in the last few years
I have stopped smoking in the last year
I stopped smoking __ years ago

Respondents were categorised as current, ex- or never smokers on the basis of this
question.

LINZ data was analysed in the same way as data from the census, including
standardisation by age and ethnicity.  Smoking prevalence estimates from LINZ data
are slightly lower than those obtained from AC Neilson survey data for the same point
in time (by around 1-2% points) (14).    

Comparison of LINZ data and census data was limited to smoking by income tertile.
The LINZ survey questionnaire included questions on education and qualifications,
but unfortunately these were not comparable with the relevant questions in the census
and we were not able to categorise respondents in the same way.  The relatively small
sample size involved in the LINZ survey meant that data became unstable when
stratified into small groups, with wide confidence intervals around an estimated
prevalence.  For this reason we have not reported smoking prevalence by occupational
class or ethnicity (Maori comprised less than 10% of the total LINZ sample).
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6.2.2 Methods

6.2.2.1 Standardisation

All smoking data have been standardised for age.  Where data is presented for the
total population (all ethnicities combined), prevalence rates have also been
standardised by ethnicity according to the three ethnic groups described below.  Direct
standardisation has been undertaken according to the method given by Rothman and
Greenland (37), using the 1996 census population as the standard.

6.2.2.2 Covariates

6.2.2.2.1 Sex

All analyses were conducted separately for men and women.

6.2.2.2.2 Age

Prevalence rates were controlled for age by five-year age bands (eg 15-19, 20-24, 25-
29 years etc).

6.2.2.2.3 Ethnicity

Ethnicity has been ascertained in slightly different ways in each of the four census
questionnaires from 1981 to 1996.  All four census questionnaires allowed
respondents to identify with more than one ethnic group.  The architects of the
NZCMS have developed a system for classifying ethnicity that is comparable over all
four census cohorts.  This system classifies respondents into three mutually exclusive
ethnic categories, based on a prioritised ordering of ethnicity.

Using this system, ‘Maori’ refers to anyone who identifies in whole or in part with
Maori ethnicity.  Thus for the 1996 census ‘Maori’ refers to anyone who identified
NZ Maori as one of the ethnic groups to which they belong, and for 1981 census data
refers to anyone who identified themselves as of Maori ethnic origin (partial or full). 

‘Pacific’ refers to anyone who identifies in whole or in part with Pacific but not Maori
ethnicity.  For 1996 census data, ‘Pacific’ refers to anyone who identified a Pacific
group (but not NZ Maori) as one of the ethnic groups to which they belong, and in the
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1981 census refers to those who identified their ethnic origin (partial or full) as Pacific
but not Maori.  

‘Non-Maori non-Pacific’ refers to anyone whose ethnic identity does not include
Maori or Pacific ethnicity.  Thus for both censuses, ‘non-Maori non-Pacific’ refers to
all those not included in the above two groups.  The majority of these respondents are
Pakeha/New Zealand European.

Figure 18: Prioritised ethnic categories in the NZCMS

Maori

Pacific

Non-Maori
Non-Pacific

Census respondents are able to identify with more than one ethnic group, so that census ethnic categories are
overlapping.  The prioritised ethnic classification used in the NZCMS creates three mutually exclusive ethnic
categories, based on a prioritised ordering of Maori, Pacific and other census ethnic categories.  Based on this
classification, the 1981 census population comprised 12% Maori, 3% Pacific and 85% non-Maori non-Pacific.  The
1996 census population was 14% Maori, 5% Pacific and 81% non-Maori non-Pacific.

6.2.2.2.4 Education

‘Education’ refers to respondents’ highest level qualification.  Highest level
qualification was categorised as post-school, school or none.  Post-school
qualifications included university, teachers’ college and polytechnic qualifications as
well as trade certificates involving at least three months’ full-time study.  School-level
qualifications included school certificate, sixth form certificate, higher school
certificate, university entrance and bursary examinations.  Respondents with no
qualifications in the school and post-school categories were classed as having no
formal qualifications.
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6.2.2.2.5 Income

‘Income’ referred to total household income equivalised for the number of household
members and was divided into tertiles (ie three equal groups) on the basis of its
distribution over the entire census population.

Statistics New Zealand calculates total household income by adding the individual
incomes of all household members (from their individual census questionnaires).  The
architects of the NZCMS had undertaken equivalisation using the Luxembourg
method (ie total household income divided by the square root of the number of
household members) (38).  Having determined the distribution of equivalised
household income within each census population, they then determined the income
cut-off values that would divide this distribution into equal thirds, and assigned each
census respondent a value for the income tertile to which their household belonged.
 

6.2.2.2.6 Occupational Class

Occupational class is derived from a standard classification of occupational groups or
codes.  For 1981 data, occupational class was determined according to the Elley
Irving classification.  For 1996 data, occupational class was determined according to
the New Zealand socio-economic index 1996 (NZSEI-96) (39).

6.2.2.3 Confidence Intervals

In the interests of simplicity, 95% confidence intervals have been included in
tabulated data only when they differ from the point prevalence by 0.5% or more.

Confidence intervals for prevalence rates were calculated according to the following
formula:

95% CI  = Prevalence  ±  (1.96 x √ Variance   )

Variance was calculated according to the formula given by Rothman & Greenland
(37) for count data from a closed cohort with binominal distribution – ie:

Variance   =
a(n-1)

n2(n-1)

where a = person count (eg number of smokers), n = number in cohort.

Variance was calculated separately for each stratum within the total census and survey
cohorts, and the weighted average variance used for estimates summed across several
strata (as with age-standardisation).
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Confidence intervals around rate ratios were calculated according to following
formula:

95% CI  = Exp [ ln(R2/R1) ±  (1.96 x ln(SE)) ]

where R = prevalence rate, SE = standard error, and ln(SE) was calculated according
to the following formulae:

ln(SE)   = √ ln [Variance(R2/R1)]

ln [Variance(R2/R1)]   =                      +
Var(R1)

(R1)2

Var(R2)

(R2)2
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6.3. Smoking data

6.3.1 Baseline: smoking by age and sex

Table 10: Prevalence of current- and ex-smokers and quit ratios by age, 15-79 year olds
MALES 1981 1996

Age
Current
smokers

Ex-smokers Quit ratio Current
smokers

Ex-smokers Quit ratio

15-24 34.0 8.1 19.3% 25.6 6.7 20.6%

25-44 38.7 20.6 34.7% 29.6 18.9 39.0%

45-64 36.6 33.6 47.9% 22.9 34.1 59.8%

65-79 26.5 45.0 63.0% 13.8 51.1 78.7%

all ages
(15-79)

35.8 24.2 40.3% 25.3 24.0 48.7%

FEMALES 1981 1996

Age
Current
smokers

Ex-smokers Quit ratio Current
smokers

Ex-smokers Quit ratio

15-24 36.1 9.2 20.3% 27.8 9.6 25.8%

25-44 33.9 15.3 31.0% 27.7 20.1 42.0%

45-64 29.3 16.2 35.6% 19.8 23.1 53.8%

65-79 16.2 16.7 50.8% 11.0 24.8 69.4%

all ages
(15-79)

31.0 14.5 31.9% 23.6 19.4 45.0%

  All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% in all cases.
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6.3.2 Smoking by socioeconomic position

6.3.2.1 Smoking by income

Table 11: Smoking prevalence, prevalence ratio and prevalence difference by age and
income tertile*, 15-79 year olds

MALES
Smoking prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 31.8 21.8 1 1 - -
Intermed’te 33.2 26.3 1.04 1.20 1.4 4.5

Lowest 35.2 28.1 1.11 1.29 3.4 6.2
25-44 Highest 34.7 23.7 1 1 - -

Intermed’te 38.3 30.7 1.10 1.30 3.5 7.1
Lowest 42.0 37.0 1.21 1.56 7.3 13.3

45-64 Highest 33.2 18.2 1 1 - -
Intermed’te 37.3 25.1 1.12 1.38 4.1 6.9

Lowest 39.9 29.2 1.20 1.60 6.7 11.0
65-79 Highest 20.7 8.8 1 1 - -

Intermed’te 22.9 11.9 1.11 1.35 2.2 3.1
Lowest 28.5 16.7 1.38 1.89 7.8 7.9

all ages Highest 32.2 20.2 1 1 - -
15-79 Intermed’te 35.3 26.3 1.10 1.30 3.1 6.0

Lowest 38.6 30.9 1.20 1.53 6.4 10.6
FEMALES

Smoking prevalence
(%) Prevalence Ratio

Prevalence
(per

Difference
100)

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 32.7 22.4 1 1 - -
Intermed’te 35.2 28.1 1.08 1.26 2.5 5.8

Lowest 39.1 32.7 1.20 1.46 6.4 10.3
25-44 Highest 30.9 22.1 1 1 - -

Intermed’te 32.9 27.6 1.07 1.25 2.0 5.5
Lowest 36.4 34.6 1.18 1.57 5.5 12.5

45-64 Highest 27.5 16.5 1 1 - -
Intermed’te 29.4 21.3 1.07 1.29 1.8 4.8

Lowest 31.4 23.9 1.14 1.45 3.8 7.4
65-79 Highest 14.8 8.2 1 1 - -

Intermed’te 14.6 9.5 0.98 1.16 -0.2 1.3
Lowest 16.9 12.6 1.14 1.55 2.1 4.5

all ages Highest 28.5 19.0 1 1 - -
15-79 Intermed’te 30.2 23.9 1.06 1.26 1.8 4.9

Lowest 33.3 28.8 1.17 1.51 4.8 9.8
* Income refers to household equivalised income (Luxembourg method)
  All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% in all cases.
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Table 12: Prevalence of current- and ex-smokers and quit ratios by age and income
tertile*, 15-79 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 31.8 21.8 8.0 6.5 20.1% 23.0%
Intermed’te 33.2 26.3 8.1 6.6 19.6% 20.0%

Lowest 35.2 28.1 8.2 6.7 18.9% 19.2%
25-44 Highest 34.7 23.7 20.7 19.5 37.3% 45.2%

Intermed’te 38.3 30.7 21.8 19.6 36.3% 38.9%
Lowest 42.0 37.0 20.1 18.7 32.3% 33.6%

45-64 Highest 33.2 18.2 35.9 36.4 51.9% 66.6%
Intermed’te 37.3 25.1 33.4 33.7 47.3% 57.3%

Lowest 39.9 29.2 30.7 30.9 43.4% 51.4%
65-79 Highest 20.7 8.8 46.5 50.3 69.2% 85.1%

Intermed’te 22.9 11.9 47.2 53.0 67.3% 81.7%
Lowest 28.5 16.7 45.3 51.1 61.4% 75.4%

all ages Highest 32.2 20.2 25.0 24.8 43.7% 55.0%
15-79 Intermed’te 35.3 26.3 24.9 24.3 41.3% 48.1%

Lowest 38.6 30.9 23.2 23.0 37.6% 42.7%
FEMALES

Current Smokers
(%)

Ex- Smokers
(%) Quit Ratio

Age Income
tertile

1981 1996 1981 1996 1981 1996

15-24 Highest 32.7 22.4 8.8 9.6 21.1% 30.1%
Intermed’te 35.2 28.1 9.4 9.8 21.0% 25.8%

Lowest 39.1 32.7 10.0 9.8 20.4% 23.1%
25-44 Highest 30.9 22.1 15.5 21.3 33.3% 49.2%

Intermed’te 32.9 27.6 15.6 21.0 32.1% 43.2%
Lowest 36.4 34.6 15.1 19.0 29.2% 35.5%

45-64 Highest 27.5 16.5 16.6 24.5 37.7% 59.8%
Intermed’te 29.4 21.3 16.2 22.5 35.6% 51.4%

Lowest 31.4 23.9 16.1 21.8 33.9% 47.7%
65-79 Highest 14.8 8.2 17.6 25.0 54.4% 75.4%

Intermed’te 14.6 9.5 16.8 24.8 53.6% 72.4%
Lowest 16.9 12.6 16.3 25.3 49.1% 66.7%

all ages Highest 28.5 19.0 14.7 20.3 34.1% 51.7%
15-79 Intermed’te 30.2 23.9 14.7 19.7 32.7% 45.2%

Lowest 33.3 28.8 14.5 18.7 30.3% 39.4%
* Income refers to household equivalised income (Luxembourg method)
  All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% for all prevalence data.
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Table 13: Smoking prevalence, prevalence ratio and prevalence difference by year and
income tertile*, 15-79 year olds

Year
Income tertile Smoking

(%) 95 % CI Prevalence
Ratio

95 % CI
Prevalence
Difference
(per 100)

95 % CI

MALES

1981 Highest 32.2 32.0 - 32.4 1 -
Intermed’te 35.3 35.2 - 35.5 1.10 1.09 - 1.10 3.1 2.9 - 3.4

Lowest 38.6 38.4 - 38.8 1.20 1.19 - 1.21 6.4 6.1 - 6.7

1989 Highest 21.9 18.6 - 25.2 1 -
Intermed’te 24.7 20.8 - 28.6 1.13 0.91 - 1.40 2.8 -2.3 - 7.9

Lowest 30.3 25.7 - 34.9 1.38 1.12 - 1.71 8.4 2.7 - 14.0

1996 Highest 20.2 20.1 - 20.3 1.00 -
Intermed’te 26.3 26.1 - 26.4 1.30 1.29 - 1.31 6.0 5.8 - 6.2

Lowest 30.9 30.7 - 31.1 1.53 1.51 - 1.54 10.6 10.4 - 10.9

FEMALES

1981 Highest 28.5 28.3 - 28.6 1 -
Intermed’te 30.2 30.1 - 30.4 1.06 1.05 - 1.07 1.8 1.5 - 2.0

Lowest 33.3 33.1 - 33.5 1.17 1.16 - 1.18 4.8 4.6 - 5.1

1989 Highest 20.0 16.5 - 23.5 1 -
Intermed’te 23.8 20.2 - 27.4 1.19 0.94 - 1.50 3.8 -1.3 - 8.8

Lowest 28.6 25.4 - 31.8 1.43 1.16 - 1.76 8.6 3.9 - 13.4

1996 Highest 19.0 18.9 - 19.1 1 -
Intermed’te 23.9 23.7 - 24.0 1.26 1.25 - 1.27 4.9 4.7 - 5.1

Lowest 28.8 28.6 - 28.9 1.51 1.50 - 1.53 9.8 9.6 - 10.0

* Income refers to household equivalised income (Luxembourg method)
  Data for 1981 and 1996 from NZ census, data for 1989 from LINZ survey, University of Otago
  All data are standardised for age and ethnicity. 

 Table 14: Population distribution by age and household income tertile*
1981 1989 1996

Age Income
tertile

Males Females Males Females Males Females

15-24 Highest 34.3% 32.0% 36.0% 27.8% 30.8% 29.1%
Intermed’te 23.5% 24.8% 30.7% 27.3% 26.3% 25.5%

Lowest 13.4% 17.9% 17.9% 26.4% 18.1% 21.7%
Missing 28.8% 25.4% 15.4% 18.6% 24.7% 23.7%

25-44 Highest 30.0% 26.7% 37.5% 28.5% 36.3% 32.5%
Intermed’te 31.9% 32.1% 27.8% 28.0% 30.1% 28.7%

Lowest 17.3% 22.8% 24.5% 34.4% 17.6% 23.3%
Missing 20.8% 18.4% 10.1% 9.1% 16.1% 15.5%

45-64 Highest 38.6% 32.7% 39.8% 27.4% 41.0% 36.5%
Intermed’te 25.3% 23.3% 22.5% 24.4% 26.5% 27.2%

Lowest 13.6% 20.4% 23.5% 31.6% 16.7% 20.7%
Missing 22.5% 23.5% 14.3% 16.6% 15.8% 15.6%

65-79 Highest 15.4% 12.0% 8.9% 10.1% 13.1% 10.3%
Intermed’te 20.5% 19.2% 16.9% 16.8% 35.9% 33.2%

Lowest 42.0% 47.6% 54.0% 44.4% 37.8% 43.6%
Missing 22.1% 21.2% 20.2% 28.7% 13.2% 13.0%

all ages Highest 31.9% 27.8% 34.9% 26.1% 33.9% 30.0%
15-79 Intermed’te 26.8% 26.4% 26.6% 25.8% 29.0% 28.2%

Lowest 17.8% 24.0% 24.7% 32.1% 19.7% 24.9%
Missing 23.5% 21.8% 13.8% 16.1% 17.4% 16.8%

* Income refers to household equivalised income (Luxembourg method)
Data for 1981 and 1996 from NZ census, data for 1989 from LINZ survey, University of Otago (data for 1989 refers
to distribution within sample population)
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6.3.2.2 Smoking by education

Table 15: Smoking prevalence, prevalence ratio and prevalence difference by age and
education*, 25-79 year olds

MALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 29.3 21.8 1 1 - -

School 35.4 29.1 1.21 1.33 6.1 7.3
None 46.6 43.9 1.59 2.01 17.3 22.1

45-64 Post-school 27.4 17.5 1 1 - -
School 34.4 23.1 1.25 1.32 7.0 5.5
None 39.9 28.7 1.45 1.64 12.5 11.2

65-79 Post-school 18.2 10.7 1 1 - -
School 23.9 14.1 1.31 1.31 5.7 3.3
None 27.8 15.6 1.53 1.45 9.6 4.9

all ages Post-school 27.2 18.9 1 1 - -
25-79 School 33.5 25.0 1.23 1.33 6.3 6.1

None 41.8 34.9 1.54 1.85 14.6 16.0

FEMALES
Smoking Prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 24.0 19.3 1 1 - -

School 29.1 26.3 1.22 1.36 5.2 7.0
None 40.5 43.6 1.69 2.26 16.5 24.4

45-64 Post-school 22.1 14.5 1 1 - -
School 26.4 18.8 1.20 1.29 4.3 4.2
None 31.1 24.5 1.41 1.69 9.0 10.0

65-79 Post-school 13.6 8.8 1 1 - -
School 17.2 10.6 1.27 1.21 3.6 1.9
None 16.2 11.8 1.19 1.35 2.6 3.1

all ages Post-school 21.8 16.2 1 1 - -
25-79 School 26.5 21.5 1.21 1.33 4.7 5.3

None 33.8 32.6 1.55 2.02 12.0 16.4
* Education refers to highest level qualification
  All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% for all prevalence data.
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Table 16: Prevalence of current- and ex-smokers and quit ratios by age and education*,
24-79 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 29.3 21.8 22.1 19.2 43.0% 46.8%

School 35.4 29.1 21.8 19.8 38.1% 40.4%
None 46.6 43.9 19.4 18.1 29.4% 29.2%

45-64 Post-school 27.4 17.5 37.8 35.1 57.9% 66.7%
School 34.4 23.1 35.8 34.2 51.0% 59.7%
None 39.9 28.7 32.3 33.2 44.7% 53.6%

65-79 Post-school 18.2 10.7 50.0 52.8 73.3% 83.1%
School 23.9 14.1 49.2 52.4 67.3% 78.8%
None 27.8 15.6 44.3 49.8 61.5% 76.2%

all ages Post-school 27.2 18.9 31.3 29.2 53.5% 60.8%
25-79 School 33.5 25.0 30.3 29.1 47.5% 53.8%

None 41.8 34.9 27.2 27.6 39.4% 44.2%

FEMALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Qualification 1981 1996 1981 1996 1981 1996
25-44 Post-school 24.0 19.3 17.9 20.7 42.8% 51.8%

School 29.1 26.3 15.7 21.1 34.9% 44.5%
None 40.5 43.6 14.2 18.3 26.0% 29.5%

45-64 Post-school 22.1 14.5 20.1 25.6 47.7% 63.8%
School 26.4 18.8 17.5 22.2 39.9% 54.2%
None 31.1 24.5 15.2 21.9 32.8% 47.3%

65-79 Post-school 13.6 8.8 20.4 27.2 59.9% 75.7%
School 17.2 10.6 20.2 24.7 54.0% 69.9%
None 16.2 11.8 16.1 24.1 49.8% 67.1%

all ages Post-school 21.8 16.2 19.0 23.3 46.6% 59.1%
25-79 School 26.5 21.5 16.9 22.0 39.0% 50.6%

None 33.8 32.6 14.8 20.3 30.5% 38.4%
* Education refers to highest level qualification
All data are standardised for age and ethnicity.  95% confidence intervals are <0.5% for all prevalence data.

Table 17: Population distribution by age and education*
19 81 19 96

Age Qualification Males Females Males Females
25-44 Post-school 33.7% 23.6% 45.6% 38.2%

School 19.2% 22.2% 27.5% 36.1%
None 40.3% 45.3% 26.5% 25.3%

Missing 6.8% 8.9% 0.4% 0.4%
45-64 Post-school 23.1% 15.0% 41.1% 30.6%

School 10.5% 10.3% 20.5% 25.2%
None 56.6% 62.9% 37.8% 43.4%

Missing 9.8% 11.8% 0.7% 0.8%
65-79 Post-school 13.1% 8.6% 31.5% 18.9%

School 8.2% 6.4% 20.3% 24.5%
None 64.5% 68.5% 46.8% 54.5%

Missing 14.2% 16.5% 1.4% 2.1%
all ages Post-school 27.1% 18.2% 42.0% 32.7%
25-79 School 14.6% 15.5% 24.0% 30.7%

None 49.3% 55.2% 33.3% 35.8%
Missing 8.9% 11.2% 0.7% 0.8%

* Education refers to highest level qualification
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6.3.2.3 Smoking by occupational class

Table 18: Smoking prevalence, prevalence ratio and prevalence difference by age and
occupational class, 25-64 year olds

MALES
Smoking prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 26.3 15.1 1 1 - -
III 34.1 21.4 1.30 1.42 7.8 6.4
IV 39.8 29.7 1.51 1.97 13.4 14.6
V 47.5 35.5 1.80 2.36 21.1 20.4
VI 47.8 35.2 1.82 2.34 21.5 20.1

45-64 I&II 26.5 12.6 1 1 - -
III 32.6 18.1 1.23 1.44 6.1 5.5
IV 36.3 20.7 1.37 1.64 9.8 8.1
V 43.3 27.4 1.63 2.17 16.8 14.8
VI 44.6 26.3 1.68 2.08 18.1 13.7

all ages I&II 26.4 14.1 1 1 - -
25-64 III 33.5 20.1 1.27 1.43 7.1 6.0

IV 38.4 26.1 1.45 1.85 12.0 12.0
V 45.8 32.2 1.73 2.29 19.4 18.2
VI 46.5 31.6 1.76 2.25 20.1 17.5

FEMALES
Smoking prevalence

(%) Prevalence Ratio
Prevalence

(per
Difference
100)

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 24.3 15.0 1 1 - -
III 32.3 21.6 1.33 1.45 8.0 6.7
IV 36.0 24.1 1.49 1.61 11.8 9.1
V 40.8 27.5 1.68 1.84 16.6 12.5
VI 38.9 34.0 1.60 2.27 14.6 19.0

45-64 I&II 22.9 13.3 1 1 - -
III 27.6 16.3 1.21 1.23 4.7 3.1
IV 30.7 15.3 1.34 1.15 7.8 2.0
V 33.2 19.0 1.45 1.43 10.2 5.8
VI 33.4 23.0 1.46 1.73 10.5 9.7

all ages I&II 23.7 14.3 1 1 - -
25-64 III 30.5 19.6 1.28 1.37 6.7 5.3

IV 34.0 20.6 1.43 1.44 10.2 6.3
V 37.8 24.2 1.59 1.69 14.1 9.9
VI 36.8 29.7 1.55 2.08 13.0 15.4

Occupational class refers to Elley-Irving class for 1981 data, NZSEI class for 1996 data.
All data are standardised for age and ethnicity.  95% confidence intervals are <1.0% for all prevalence data.
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Table 19: Prevalence of current- and ex-smokers and quit ratios by age and
occupational class, 25-64 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 26.3 15.1 22.4 18.4 46.0% 55.0%
III 34.1 21.4 21.3 21.1 38.4% 49.6%
IV 39.8 29.7 21.5 19.7 35.1% 39.9%
V 47.5 35.5 19.6 19.3 29.3% 35.2%
VI 47.8 35.2 18.4 18.8 27.8% 34.8%

45-64 I&II 26.5 12.6 38.8 35.8 59.4% 74.0%
III 32.6 18.1 35.3 38.1 52.0% 67.7%
IV 36.3 20.7 33.9 32.7 48.3% 61.3%
V 43.3 27.4 31.2 34.8 41.9% 56.0%
VI 44.6 26.3 28.6 33.8 39.1% 56.3%

all ages I&II 26.4 14.1 29.0 25.4 52.3% 64.3%
25-64 III 33.5 20.1 26.9 27.9 44.5% 58.1%

IV 38.4 26.1 26.5 24.9 40.8% 48.8%
V 45.8 32.2 24.3 25.5 34.6% 44.2%
VI 46.5 31.6 22.5 24.8 32.6% 44.0%

FEMALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Occup’nl
Class

1981 1996 1981 1996 1981 1996

25-44 I&II 24.3 15.0 16.2 19.3 40.0% 56.4%
III 32.3 21.6 15.1 21.9 31.8% 50.3%
IV 36.0 24.1 15.9 21.9 30.7% 47.6%
V 40.8 27.5 14.2 21.1 25.8% 43.4%
VI 38.9 34.0 14.2 19.8 26.8% 36.8%

45-64 I&II 22.9 13.3 18.4 25.9 44.5% 66.1%
III 27.6 16.3 16.5 26.2 37.4% 61.6%
IV 30.7 15.3 17.2 22.7 35.9% 59.8%
V 33.2 19.0 15.0 23.6 31.1% 55.3%
VI 33.4 23.0 14.4 22.1 30.2% 49.0%

all ages I&II 23.7 14.3 17.1 21.9 41.8% 60.5%
25-64 III 30.5 19.6 15.6 23.6 33.9% 54.7%

IV 34.0 20.6 16.4 22.2 32.6% 51.8%
V 37.8 24.2 14.5 22.1 27.7% 47.7%
VI 36.8 29.7 14.3 20.7 28.0% 41.1%

Occupational class refers to Elley-Irving class for 1981 data, NZSEI class for 1996 data.
All data are standardised for age and ethnicity.  95% confidence intervals are <1.0% for all prevalence data.
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Table 20: Population distribution by age and occupational class
19 81 19 81

Age Occup’nl
Class

Males Females Males Females

25-44 I&II 18.2% 8.2% 12.6% 6.2%
III 23.4% 20.5% 22.2% 19.3%
IV 24.1% 11.3% 19.5% 10.8%
V 19.8% 10.8% 15.7% 12.5%
VI 6.5% 5.5% 11.8% 16.4%

Missing 8.0% 43.8% 18.0% 34.8%
45-64 I&II 16.3% 5.3% 13.9% 4.7%

III 21.7% 15.1% 19.8% 16.7%
IV 19.2% 10.2% 17.7% 10.3%
V 16.9% 9.1% 12.1% 10.9%
VI 6.5% 3.9% 10.5% 16.0%

Missing 19.4% 56.3% 26.1% 41.5%
all ages I&II 17.5% 7.0% 13.1% 5.6%
25-64 III 22.7% 18.3% 21.3% 18.2%

IV 22.1% 10.8% 18.8% 10.6%
V 18.6% 10.1% 14.3% 11.8%
VI 6.5% 4.8% 11.3% 16.3%

Missing 12.6% 49.0% 21.3% 37.4%
Occupational class refers to Elley-Irving class for 1981 data, NZSEI class for 1996 data.
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6.3.3 Smoking by ethnicity

Table 21: Smoking prevalence, prevalence ratio and prevalence difference by age and
ethnicity, 15-79 year old males

Age
Group

Year Ethnicity Smoking
(%)

95 % CI Prevalence
Ratio

95 % CI
Prevalence
Difference
(per 100)

95 % CI

15-24 1981 Maori 52.6 52.1 - 53.1 1.78 1.76 - 1.80 23.0 22.5 - 23.5
Pacific 34.8 33.8 - 35.7 1.18 1.14 - 1.21 5.2 4.2 - 6.1

nonM nonP 29.6 29.4 - 29.7 1
1996 Maori 37.1 36.7 - 37.5 1.63 1.60 - 1.65 14.3 13.8 - 14.8

Pacific 26.9 26.1 - 27.6 1.18 1.15 - 1.21 4.1 3.3 - 4.8
nonM nonP 22.8 22.6 - 23.0 1

25-44 1981 Maori 54.5 54.0  - 55.0 1.53 1.51 - 1.54 18.8 18.3 - 19.4
Pacific 45.7 44.9 - 46.6 1.28 1.26 - 1.31 10.1 9.2 - 10.9

nonM nonP 35.7 35.5 - 35.8 1
1996 Maori 45.2 44.8 - 45.6 1.70 1.69 - 1.72 18.7 18.2 - 19.1

Pacific 39.8 39.2 - 40.5 1.50 1.48 - 1.53 13.3 12.7 - 13.9
nonM nonP 26.5 26.4 - 26.7 1

45-64 1981 Maori 45.8 45.0 - 46.5 1.29 1.27 - 1.31 10.3 9.6 - 11.1
Pacific 45.1 43.5 - 46.7 1.27 1.23 - 1.32 9.7 8.1 - 11.3

nonM nonP 35.4 35.3 - 35.6 1
1996 Maori 35.4 34.8 - 35.9 1.67 1.64 - 1.69 14.1 13.6 - 14.7

Pacific 36.6 35.6 - 37.5 1.72 1.68 - 1.77 15.3 14.3 - 16.3
nonM nonP 21.2 21.1 - 21.4 1

65-79 1981 Maori 33.6 32.1 - 35.1 1.29 1.23 - 1.35 7.6 6.1 - 9.2
Pacific 35.3 31.4 - 39.2 1.36 1.21 - 1.52 9.3 5.4 - 13.2

nonM nonP 26.0 25.7 - 26.3 1
1996 Maori 21.1 20.0 - 22.2 1.58 1.50 - 1.67 7.8 6.7 - 8.8

Pacific 24.9 22.9 - 26.9 1.87 1.72 - 2.02 11.6 9.6 - 13.5
nonM nonP 13.3 13.1 - 13.5 1

All 1981 Maori 49.5 49.1 - 49.8 1.49 1.47 - 1.50 16.2 15.8 - 16.5
Ages Pacific 42.2 41.5 - 42.9 1.27 1.24 - 1.29 8.9 8.2 - 9.6

nonM nonP 33.3 33.2 - 33.4 1
1996 Maori 38.3 38.0 - 38.5 1.67 1.66 - 1.68 15.4 15.1 - 15.6

Pacific 34.7 34.2 - 35.1 1.51 1.49 - 1.53 11.8 11.3 - 12.2
nonM nonP 22.9 22.8 - 23.0 1

  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Table 22: Smoking prevalence, prevalence ratio and prevalence difference by age and
ethnicity, 15-79 year old females

Age
Group

Year Ethnicity Smoking
(%)

95 % CI Prevalence
Ratio

95 % CI
Prevalence
Difference
(per 100)

95 % CI

15-24 1981 Maori 60.0 59.5 - 60.4 1.95 1.94 - 1.97 29.3 28.8 - 29.8
Pacific 28.8 27.9 - 29.7 0.94 0.91 - 0.97 -1.9 -2.8 - -1.0

nonM nonP 30.7 30.5 - 30.9 1
1996 Maori 47.4 47.0 - 47.9 2.05 2.03 - 2.08 24.3 23.8 - 24.8

Pacific 24.6 23.9 - 25.3 1.06 1.03 - 1.10 1.5 0.6 - 2.4
nonM nonP 23.1 22.9 - 23.3 1

25-44 1981 Maori 59.1 58.6 - 59.5 1.96 1.94 - 1.98 28.9 28.4 - 29.4
Pacific 24.0 23.3 - 24.8 0.80 0.77 - 0.82 -6.1 -6.9 - -5.4

nonM nonP 30.2 30.0 - 30.3 1
1996 Maori 53.1 52.8 - 53.5 2.28 2.26 - 2.30 29.8 29.4 - 30.2

Pacific 28.9 28.3 - 29.4 1.24 1.21 - 1.26 5.6 5.0 - 6.1
nonM nonP 23.3 23.2 - 23.5 1

45-64 1981 Maori 45.4 44.6 - 46.1 1.63 1.60 - 1.66 17.5 16.7 - 18.2
Pacific 25.0 23.6 - 26.4 0.90 0.85 - 0.95 -2.9 -4.3 - -1.5

nonM nonP 27.9 27.7  - 28.0 1
1996 Maori 39.8 39.2 - 40.4 2.23 2.19 - 2.27 22.0 21.4 - 22.5

Pacific 18.4 17.6 - 19.1 1.03 0.99 - 1.07 0.5 -0.2 - 1.3
nonM nonP 17.9 17.7 - 18.0 1

65-79 1981 Maori 26.2 24.8 - 27.6 1.67 1.58 - 1.76 10.5 9.1 - 11.9
Pacific 17.1 14.4 - 19.8 1.09 0.93 - 1.28 1.4 -1.3 - 4.1

nonM nonP 15.7 15.5 - 15.9 1
1996 Maori 20.2 19.3 - 21.2 1.93 1.84 - 2.03 9.7 8.8 - 10.7

Pacific 11.7 10.5 - 13.0 1.12 1.00 - 1.25 1.2 0.0 - 2.5
nonM nonP 10.5 10.3 - 10.6 1

All 1981 Maori 51.7 51.4 - 52.0 1.85 1.84 - 1.86 23.7 23.4 - 24.1
Ages Pacific 24.4 23.8 - 25.0 0.87 0.85 - 0.90 -3.5 -4.2 - -2.9

nonM nonP 28.0 27.9 - 28.0 1
1996 Maori 44.6 44.3 - 44.8 2.20 2.18 - 2.21 24.3 24.0 - 24.5

Pacific 23.2 22.8 - 23.6 1.14 1.12 - 1.16 2.9 2.5 - 3.3
nonM nonP 20.3 20.2 - 20.4 1

  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Table 23: Prevalence of current- and ex-smokers and quit ratios by age and ethnicity,
15-79 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Ethnicity 1981 1996 1981 1996 1981 1996
15-24 Maori 52.6 37.1 9.7 6.6 15.5% 15.1%

Pacific 34.8 26.9 9.2 4.9 20.9% 15.4%
nonM nonP 29.6 22.8 7.7 6.8 20.6% 23.0%

25-44 Maori 54.5 45.2 18.2 18.9 25.1% 29.5%
Pacific 45.7 39.8 13.3 11.1 22.5% 21.8%

nonM nonP 35.7 26.5 21.3 19.3 37.4% 42.2%
45-64 Maori 45.8 35.4 24.4 29.1 34.8% 45.2%

Pacific 45.1 36.6 17.4 14.5 27.9% 28.3%
nonM nonP 35.4 21.2 35.0 35.2 49.7% 62.4%

65-79 Maori 33.6 21.1 32.2 38.2 48.9% 64.4%
Pacific 35.3 24.9 23.1 22.8 39.5% 47.8%

nonM nonP 26.0 13.3 46.0 52.1 63.9% 79.6%
all ages Maori 49.5 38.3 19.7 21.2 28.4% 35.7%
15-79 Pacific 42.2 34.7 14.6 12.0 25.7% 25.7%

nonM nonP 33.3 22.9 24.9 24.6 42.8% 51.8%

FEMALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Age Ethnicity 1981 1996 1981 1996 1981 1996
15-24 Maori 60.0 47.4 10.4 10.8 14.7% 18.5%

Pacific 28.8 24.6 8.0 6.7 21.8% 21.5%
nonM nonP 30.7 23.1 9.0 9.6 22.7% 29.3%

25-44 Maori 59.1 53.1 14.8 19.4 20.0% 26.7%
Pacific 24.0 28.9 8.2 9.4 25.5% 24.6%

nonM nonP 30.2 23.3 15.8 20.8 34.3% 47.1%
45-64 Maori 45.4 39.8 17.5 23.2 27.8% 36.8%

Pacific 25.0 18.4 11.0 8.0 30.5% 30.2%
nonM nonP 27.9 17.9 16.3 23.6 36.9% 56.9%

65-79 Maori 26.2 20.2 22.6 24.7 46.2% 54.9%
Pacific 17.1 11.7 14.1 11.6 45.1% 49.8%

nonM nonP 15.7 10.5 16.5 25.1 51.3% 70.5%
all ages Maori 51.7 44.6 15.6 19.3 23.1% 30.3%
15-79 Pacific 24.4 23.2 9.6 8.8 28.2% 27.4%

nonM nonP 28.0 20.3 14.7 19.8 34.4% 49.4%
  All data are standardised for age. 
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6.3.4 Smoking by socio-economic position and ethnicity

6.3.4.1 Smoking by income and ethnicity

Table 24: Smoking prevalence, prevalence ratio and prevalence difference by income
and ethnicity, 15-79 year olds

Year Income
Tertile

Ethnicity Smoking
(%) 95 % CI Prevalence

Ratio
95 % CI

Prevalence
Difference
(per 100)

95 % CI

MALES
1981 Highest Maori 43.8 42.9 - 44.7 1.47 1.44 - 1.50 14.0 13.0 - 14.9

Pacific 43.0 40.6 - 45.3 1.44 1.36 - 1.52 13.1 10.7 - 15.4
nonM nonP 29.9 29.7 - 30.1 1

Interm. Maori 47.4 46.7 - 48.1 1.43 1.41 - 1.46 14.3 13.6 - 15.1
Pacific 41.6 40.1 - 43.1 1.26 1.21 - 1.30 8.5 7.0 - 10.0

nonM nonP 33.1 32.9 - 33.3 1
Lowest Maori 52.4 51.7 - 53.1 1.45 1.42 - 1.47 16.2 15.4 - 16.9

Pacific 41.6 40.1 - 43.1 1.15 1.11 - 1.19 5.4 3.9 - 6.8
nonM nonP 36.2 36.0 - 36.5 1

1996 Highest Maori 28.8 28.2 - 29.4 1.55 1.52 - 1.59 10.3 9.6 - 10.9
Pacific 30.1 28.9 - 31.2 1.62 1.56 - 1.69 11.5 10.4 - 12.7

nonM nonP 18.6 18.4 - 18.7 1
Interm. Maori 36.9 36.4 - 37.4 1.51 1.49 - 1.53 12.5 12.0 - 13.0

Pacific 34.1 33.2 - 35.0 1.40 1.36 - 1.43 9.7 8.8 - 10.6
nonM nonP 24.4 24.2 - 24.6 1

Lowest Maori 43.9 43.3 - 44.4 1.53 1.51 - 1.55 15.2 14.7 - 15.8
Pacific 36.8 35.8 - 37.7 1.28 1.25 - 1.32 8.1 7.2 - 9.1

nonM nonP 28.6 28.4 - 28.9 1

FEMALES
1981 Highest Maori 46.2 45.3 - 47.2 1.81 1.77 - 1.85 20.7 19.8 - 21.7

Pacific 28.1 26.3 - 29.8 1.10 1.03 - 1.17 2.6 0.8 - 4.3
nonM nonP 25.5 25.3 - 25.7 1

Interm. Maori 50.6 49.8 - 51.3 1.86 1.83 - 1.89 23.3 22.6 - 24.1
Pacific 24.1 22.9 - 25.3 0.88 0.84 - 0.93 -3.2 -4.4 - -1.9

nonM nonP 27.3 27.1 - 27.4 1
Lowest Maori 53.7 53.1 - 54.3 1.76 1.74 - 1.78 23.2 22.6 - 23.9

Pacific 22.4 21.2 - 23.6 0.73 0.70 - 0.77 -8.1 -9.3 - -6.9
nonM nonP 30.5 30.3 - 30.7 1

1996 Highest Maori 34.2 33.5 - 34.9 2.09 2.05 - 2.13 17.8 17.2 - 18.5
Pacific 23.5 22.5 - 24.5 1.44 1.38 - 1.50 7.2 6.1 - 8.2

nonM nonP 16.4 16.2 - 16.5 1
Interm. Maori 42.2 41.7 - 42.7 2.01 1.98 - 2.04 21.2 20.7 - 21.7

Pacific 23.5 22.7 - 24.2 1.12 1.08 - 1.15 2.5 1.7 - 3.2
nonM nonP 21.0 20.9 - 21.1 1

Lowest Maori 49.3 48.9 - 49.8 1.92 1.90 - 1.94 23.6 23.1 - 24.1
Pacific 24.4 23.7 - 25.2 0.95 0.92 - 0.98 -1.3 -2.1 - -0.5

nonM nonP 25.7 25.5 - 25.9 1
* Income refers to household equivalised income (Luxembourg method)
  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Table 25: Prevalence of current- and ex-smokers and quit ratios by income* and
ethnicity, 15-79 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Income
tertile

Ethnicity 1981 1996 1981 1996 1981 1996

Highest Maori 43.8 28.8 21.8 24.4 33.2% 45.9%
Pacific 43.0 30.1 16.9 16.1 28.3% 34.8%

nonM nonP 29.9 18.6 25.5 25.0 46.0% 57.4%
Intermed Maori 47.4 36.9 21.2 22.1 30.9% 37.4%

Pacific 41.6 34.1 15.0 13.3 26.5% 28.0%
nonM nonP 33.1 24.4 25.5 24.9 43.5% 50.5%

Lowest Maori 52.4 43.9 18.4 19.7 26.0% 31.0%
Pacific 41.6 36.8 13.9 11.2 25.0% 23.4%

nonM nonP 36.2 28.6 24.0 23.7 39.8% 45.3%

FEMALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Income
tertile

Ethnicity 1981 1996 1981 1996 1981 1996

Highest Maori 46.2 34.2 16.0 21.9 25.7% 39.1%
Pacific 28.1 23.5 9.7 12.5 25.7% 34.7%

nonM nonP 25.5 16.4 14.8 20.4 36.7% 55.5%
Intermed Maori 50.6 42.2 16.1 20.3 24.2% 32.5%

Pacific 24.1 23.5 10.2 9.3 29.7% 28.4%
nonM nonP 27.3 21.0 14.8 20.0 35.2% 48.8%

Lowest Maori 53.7 49.3 15.4 18.4 22.3% 27.2%
Pacific 22.4 24.4 10.1 8.8 31.1% 26.5%

nonM nonP 30.5 25.7 14.7 19.2 32.4% 42.7%
* Income refers to household equivalised income (Luxembourg method)
  All data are standardised for age. 
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Table 26: Smoking prevalence, prevalence ratio and prevalence difference by
education* and ethnicity, 25-79 year olds

Year Qualif’n
Ethnicity Smoking

(%) 95 % CI Prevalence
Ratio

95 % CI
Prevalence
Difference
(per 100)

95 % CI

MALES
1981 Post- Maori 36.1 34.6 - 37.6 1.41 1.35 - 1.47 10.5 9.0 - 12.0

school Pacific 35.6 32.0 - 39.2 1.39 1.26 - 1.54 10.0 6.4 - 13.5
nonM nonP 25.6 25.4 - 25.8 1

School Maori 42.3 40.5 - 44.1 1.32 1.26 - 1.38 10.2 8.3 - 12.0
Pacific 36.1 32.0 - 40.2 1.12 1.00 - 1.26 4.0 -0.1 - 8.1

nonM nonP 32.1 31.8 - 32.4 1
None Maori 51.3 50.8 - 51.8 1.27 1.26 - 1.28 11.0 10.4 - 11.5

Pacific 45.9 44.9 - 47.0 1.14 1.11 - 1.16 5.6 4.5 - 6.6
nonM nonP 40.4 40.2 - 40.5 1

1996 Post- Maori 29.7 29.1 - 30.3 1.74 1.71 - 1.78 12.7 12.1 - 13.3
school Pacific 28.8 27.7 - 30.0 1.69 1.63 - 1.76 11.8 10.6 - 13.0

nonM nonP 17.0 16.9 - 17.1 1
School Maori 34.0 33.3 - 34.7 1.45 1.41 - 1.48 10.5 9.8 - 11.2

Pacific 33.2 31.9 - 34.5 1.41 1.36 - 1.47 9.7 8.4 - 11.0
nonM nonP 23.5 23.4 - 23.7 1

None Maori 45.3 44.9 - 45.8 1.36 1.34 - 1.38 12.0 11.5 - 12.5
Pacific 41.4 40.6 - 42.1 1.24 1.22 - 1.26 8.0 7.3 - 8.8

nonM nonP 33.3 33.1 - 33.5 1

FEMALES
1981 Post- Maori 34.7 32.9 - 36.4 1.74 1.65 - 1.83 14.8 13.0 - 16.5

school Pacific 21.3 17.9 - 24.6 1.07 0.91 - 1.25 1.3 -2.1 - 4.7
nonM nonP 19.9 19.7 - 20.1 1

School Maori 42.3 40.5 - 44.2 1.74 1.66 - 1.82 18.0 16.1 - 19.9
Pacific 23.5 19.4 - 27.5 0.96 0.81 - 1.15 -0.9 -5.0 - 3.2

nonM nonP 24.3 24.1 - 24.6 1
None Maori 52.4 51.9 - 52.9 1.65 1.63 - 1.67 20.6 20.1 - 21.1

Pacific 23.4 22.6 - 24.3 0.74 0.71 - 0.76 -8.4 -9.2 - -7.5
nonM nonP 31.8 31.6 - 31.9 1

1996 Post- Maori 34.5 33.9 - 35.2 2.58 2.53 - 2.64 21.2 20.5 - 21.8
school Pacific 19.8 18.8 - 20.8 1.48 1.41 - 1.56 6.4 5.5 - 7.4

nonM nonP 13.4 13.2 - 13.5 1
School Maori 38.2 37.6 - 38.9 2.00 1.96 - 2.03 19.1 18.5 - 19.7

Pacific 21.5 20.5 - 22.5 1.12 1.07 - 1.18 2.4 1.4 - 3.4
nonM nonP 19.1 19.0 - 19.3 1

None Maori 51.2 50.7 - 51.6 1.68 1.66 - 1.69 20.7 20.2 - 21.1
Pacific 25.1 24.5 - 25.7 0.82 0.80 - 0.84 -5.4 -6.0 - -4.8

nonM nonP 30.5 30.3 - 30.7 1
* Education refers to highest level qualification
  All data are standardised for age. 
  Reference group = non-Maori non-Pacific
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Table 27: Prevalence of current- and ex-smokers and quit ratios by education* and
ethnicity, 15-79 year olds

MALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Qualifict’n Ethnicity 1981 1996 1981 1996 1981 1996
Post- Maori 36.1 29.7 28.4 27.6 44.0% 48.1%

school Pacific 35.6 28.8 23.8 17.6 40.0% 38.0%
nonM nonP 25.6 17.0 31.7 29.6 55.3% 63.5%

School Maori 42.3 34.0 26.9 26.3 38.9% 43.5%
Pacific 36.1 33.2 23.8 15.8 39.7% 32.3%

nonM nonP 32.1 23.5 31.0 29.8 49.1% 55.8%
None Maori 51.3 45.3 21.4 23.5 29.4% 34.2%

Pacific 45.9 41.4 15.1 12.0 24.8% 22.5%
nonM nonP 40.4 33.3 28.1 28.5 41.1% 46.1%

FEMALES
Current Smokers

(%)
Ex- Smokers

(%) Quit Ratio

Qualifict’n Ethnicity 1981 1996 1981 1996 1981 1996
Post- Maori 34.7 34.5 21.3 24.2 38.0% 41.2%

school Pacific 21.3 19.8 10.5 11.2 33.0% 36.1%
nonM nonP 19.9 13.4 19.1 23.6 48.9% 63.8%

School Maori 42.3 38.2 17.7 22.6 29.5% 37.2%
Pacific 23.5 21.5 14.4 10.6 38.1% 33.0%

nonM nonP 24.3 19.1 17.0 22.4 41.2% 53.9%
None Maori 52.4 51.2 16.3 19.4 23.7% 27.4%

Pacific 23.4 25.1 9.5 7.9 28.9% 23.9%
nonM nonP 31.8 30.5 15.0 21.1 32.1% 40.9%

* Education refers to highest level qualification
  All data are standardised for age. 
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