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The research reported here uses New Zealand data on smoking behavior that were collected in the 1981, 1996,
and 2006 national censuses. Evaluation of the extent to which differential migration patterns among smokers,
former smokers, and nonsmokers contributed toward geographical inequalities in health in New Zealand suggests
that the effect of selective migration appears to be significant over the long term. This effect includes the arrival
of large numbers of nonsmokers from abroad to the most affluent parts of New Zealand. The recording of these
events and the high quality of the census in New Zealand provides evidence of one key mechanism whereby
geographical inequalities in health between areas can be greatly exacerbated across a country—differential
migration by health status. This assertion has important implications for studies monitoring spatial inequalities
in health over time, and research investigating “place effects” on health. Key Words: health inequalities, migration,
mobility, New Zealand, smoking.
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La investigacién en la que se basa este articulo utiliza datos de Nueva Zelanda sobre la conducta de fumadores,
registrados en los censos nacionales de 1981, 1996 y 2006. La evaluacién del grado con que los diferentes patrones
de migracién observados en fumadores, ex fumadores y no fumadores contribuyen a las desigualdades geograficas
de la salud en Nueva Zelanda sugiere que el efecto de la migracién selectiva parece ser significativa en el largo
plazo. Este efecto incluye la llegada de un gran ndmero de no fumadores desde el extranjero a las partes m4s
opulentas del pais. El registro de estos hechos, y la alta calidad del censo neozelandés, proveen evidencia de un
mecanismo clave en el cual las desigualdades geograficas de salud entre diferentes dreas pueden agravarse mucho
a través de un pafs—migracién diferencial de acuerdo con el estatus de la salud. Este aserto tiene importantes
implicaciones en estudios dedicados al monitoreo de desigualdades espaciales en salud a través del tiempo, y en
las investigaciones que indagan sobre “los efectos del lugar” en la salud. Palabras clave: desigualdades de salud,
migracién, movilidad, Nueva Zelanda, fumar.

ecent studies have consistently demonstrated
R that in most Organisation for Economic Co-

operation and Development (OECD) countries
over the past twenty to thirty years, there has been a po-
larization in health between geographical areas (Davey
Smith et al. 2002). Using various area-level measures
of mortality and morbidity, researchers have tended to
find that although there have been considerable im-
provements in health at national levels, these gains
have not been consistent in all regions. In particular,

there is clear evidence that less socially deprived areas
have tended to benefit disproportionately from these
improvements. For example, in the United States, there
are extensive health inequalities among local coun-
ties, and this divide has widened considerably in recent
decades (Singh and Siahpush 2006). Between 1980 and
2000 there was a 60 percent increase in the size of the
gap in life expectancy between the poorest and rich-
est tenths of the population (Dorling 2006). In New
Zealand, life expectancy increased between 1981 and
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2001 from 70.4 and 76.4 years to 76.3 and 81.1, for males
and females, respectively, but these increases were not
consistent for all regions of the country (Pearce and
Dorling 2006), and in some (more socially deprived)
places, mortality rates actually grew (Pearce et al. 2006;
Pearce, Tisch, and Barnett 2008). Regional inequali-
ties in life expectancy in New Zealand increased by
approximately 50 percent over this period (Pearce and
Dorling 2006), a phase of rapid social and economic
change in New Zealand society (Le Heron and Pawson
1996).

There has been considerable attention given to un-
raveling the processes that establish and perpetuate ge-
ographical inequalities in health, and include explana-
tions relating to the characteristics of the people living
in the areas (e.g., age, sex, socioeconomic status, and
ethnicity) but also features of the places themselves
(e.g., local resources and health services, area depriva-
tion, and environmental disamenities such as air pol-
lution). One potential driver of spatial inequalities in
health is the process of health selective migration (An-
derson, Ferris, and Zickmantel 1964; Kelsey, Mood, and
Acheson 1968; Bentham 1988). Research into health
selective migration has considered whether “healthy” or
“unhealthy” people have a greater or lesser propensity
to move residence, as well as the implications of such
movements for changing patterns in area-level health
inequalities. If a sorting process occurs in which peo-
ple in better health are more likely to move to (or re-
main in) less deprived areas, and those in poorer health
are more likely to move into (or remain in) more de-
prived areas, then spatial inequalities in health will be
exacerbated. Although the potential significance of se-
lective migration effects for geographical studies has
long been recognized (Anderson, Ferris, and Zickman-
tel 1964; Fox and Goldblatt 1982), only recently have
researchers attempted to quantify the effects of these
processes on spatial inequalities in health. The health
inequalities literature has not tended to examine selec-
tive mobility proactively as a partial account for the geo-
graphical patterning in health status and health-related
behaviors. At best, health-related migration and mo-
bility has been considered as a statistical artifact rather
than a substantive area of academic enquiry (Smith and
Easterlow 2005).

Research in Great Britain has tended to demonstrate
that selective migration and immobility has strength-
ened the relationship between area deprivation and
various health outcomes including mortality (Brimble-
combe, Dorling, and Shaw 1999; Norman, Boyle, and
Rees 2005; Connolly, O’Reilly, and Rosato 2007), Type

2 diabetes (Cox et al. 2007), and ischemic heart disease
(Strachan, Leon, and Dodgeon 1995). For example,
an examination of 10,264 British residents enumerated
as part of the British Household Panel Survey in
1991 found that at the local (district) scale the major
geographical variations in age- and sex-standardized
mortality could be attributed to selective migration
(Brimblecombe, Dorling, and Shaw 1999). This effect
was particularly pronounced among men. Similarly,
using longitudinal data in England and Wales over
a twenty-year period (1971-1991), Norman, Boyle,
and Rees (2005) found that the migrants who move
from more to less deprived areas are significantly
healthier than migrants who move from less to more
deprived areas, and that the largest absolute flow was
by relatively healthy migrants moving away from more
deprived areas toward less deprived areas.

The results from studies of selective migration effects
outside of Great Britain are more mixed. The findings
of research in Australia (Larson, Bell, and Young 2004)
and the United States (Landale, Gorman, and Oropesa
2006) concur with the British work and suggest that
differential migration patterns between healthy and un-
healthy groups are a key explanation in understand-
ing the varying health outcomes in the providing and
receiving areas. On the other hand, research in The
Netherlands, Northern Ireland, and Norway demon-
strates that selective migration patterns have had little,
if any, effect on neighborhood (Dalgard and Tambs
1997; Connolly and O’Reilly 2007; van Lenthe, Mar-
tikainen, and Mackenbach 2007), or urban—rural (Ver-
heij et al. 1998) inequalities in health. For example, van
Lenthe, Martikainen, and Mackenbach (2007) studied
individuals aged twenty-five to seventy-four living in
the city of Eindhoven in The Netherlands and found
that after adjustment for sociodemographic character-
istics at the individual level, selective migration made
a negligible contribution to neighborhood inequali-
ties in health and health-related behaviors within the
city; however, although 27,070 people were targeted
to participate in this study, 30 percent of those ap-
proached refused to participate, and a further 45 per-
cent of respondents were excluded because they did
not reside within the city limits. The exclusion of this
group seems surprising given that it has been established
that the migration patterns between urban and rural ar-
eas tend to be selective. Further, respondents younger
than twenty-five, and those who moved but whose lo-
cation was unknown, were also excluded. Therefore,
the study design might have minimized any measur-
able effects of selective migration patterns. A study in
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Northern Ireland for the period 2000 to 2005 found
that although there was evidence of significant varia-
tions in health between migrants and nonmigrants, this
differential had no impact on neighborhood inequali-
ties in health, partly because migrants out of deprived
areas had a similar health status to the replacement
inmigrants (Connolly and O’Reilly 2007); however,
the study period was a particularly unusual period of
change in the recent history of Northern Ireland. Other
than the former Yugoslavia and Cyprus, there are few
other European examples where residential migration
has been more disrupted by violence in the last three
decades. Until recently, few people from affluent areas
of the United Kingdom would consider moving even
to prosperous areas of Northern Ireland and outmi-
gration flows were high from many parts of Northern
Ireland, not simply the poorest places (Dorling and
Thomas 2004). The unusual circumstances in North-
ern Ireland might have hindered the general patterns of
differential migration that are evident in most OECD
countries.

With a few exceptions, the majority of the evi-
dence from the international literature suggests that
selective migration patterns are significant in further-
ing our understanding of spatial inequalities in health.
Although there is a growing literature that has evalu-
ated the selective migration patterns of “healthy” and
“unhealthy” groups, as well as considering the impli-
cation of these processes for health inequalities, most
researchers have relied on measures such as mortality
and self-reported health status. Few studies have evalu-
ated the mobility patterns of individuals characterized
by various health-related behaviors such as smoking.
This omission is perhaps surprising given that smoking
is on the causal pathway between socioeconomic status
and poor health. Smoking is also one of the most im-
portant public health issues worldwide and is a major
determinant of preventable mortality and morbidity in
developed and developing countries (U.S. Office of the
Surgeon General 2004).

In New Zealand, the consumption of tobacco
has been estimated to be responsible for hastening
approximately 15 percent of all deaths (New Zealand
Ministry of Health 2003 ), with higher rates of consump-
tion, and therefore smoking-related mortality, among
lower socioeconomic groups (Blakely and Wilson
2005). It has been estimated that the contribution of
tobacco smoking to inequalities in mortality increased
between 1984 and 1999 from 16 to 21 percent for males,
and 3 to 11 percent for females (Blakely and Wilson
2005). In addition, previous New Zealand research into

smoking behavior has demonstrated that various char-
acteristics of places including social deprivation (Moon
and Barnett 2003; Pearce et al. 2009), segregation (Bar-
nett 2000), and social inequality (Barnett, Moon, and
Kearns 2004; Barnett, Pearce, and Moon 2005) exert
an independent influence on smoking behavior.

In this New Zealand study we use data on smoking
behavior that were collected as part of three national
censuses over twenty-five years (1981, 1996, and 2006)
to evaluate the implications of selective migration
patterns on spatial inequalities in health. We consider
whether there is a selective movement of smokers and
nonsmokers between regions of high and low levels of
social deprivation during the period from 1976 to 2006.
There has been no previous research into the effect of
selective migration patterns on spatial inequalities in
health in New Zealand, which is perhaps surprising
given that it is a country with particularly high levels
of internal and external migration. The percentage of
New Zealand residents who were born overseas has
increased from 17.5 percent in 1996 to 22.9 percent in
2006 (Statistics New Zealand 2007c¢), which is one of
highest proportions among OECD countries (OECD
2008). In recent years, immigration policy in New
Zealand has shifted from a focus on absolute targets for
immigration to a strategy concerned with settlement
outcomes, particularly with regard to the skills mix of
long-term migrants (Spoonley and Bedford 2008). The
greater emphasis on attracting highly skilled migrants
to New Zealand is likely to have led to an increasingly
selective (and potentially healthier) migrant stream
(Bedford 2004). For example, since the start of the
twenty-first century, there has been a marked rise in
the number of immigrant workers in specialist profes-
sions such as medicine (Connell 2007; North 2007).
Migrants into New Zealand are markedly younger and
underrepresented in low-income groups compared to
the entire New Zealand population (Statistics New
Zealand 2007d). Historically, the largest migration
streams into New Zealand have been from the United
Kingdom and Ireland. Although these two countries
remain the largest source of migrants into the country,
the magnitude of these movements has declined in both
relative and absolute terms. In 2001, approximately
one third (32.2 percent) of overseas-born New Zealand
residents originated from the United Kingdom and
Ireland, but by 2006 this proportion had fallen to
28.6 percent. Conversely, the proportion of overseas-
born New Zealanders originating from Asian countries
had increased from 23.7 percent to 28.6 percent over
the same time period (Statistics New Zealand 2007a).
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Recent migrants are not evenly dispersed across the
country, with over 75 percent of those arriving in
New Zealand residing in the three largest urban cen-
ters (Auckland, Wellington, and Christchurch; New
Zealand Department of Labour 2003). Between 2001
and 2006, 14.4 percent of the Auckland population
moved into the region from overseas—the highest pro-
portion of any region in the country (Statistics New
Zealand 2007a). More than a third (37 percent) of peo-
ple living in the Auckland region in 2006 were born
overseas, compared to only 7.6 percent in the South-
land region (the region with the lowest figure). New
Zealanders are also becoming increasingly mobile, with
58 percent of the total population changing their usual
residence at least once in the five years prior to the
2006 census and 25 percent moving within the previous
twelve months. These figures compare to 55 percent and
24 percent, respectively, in 2001. In 2006, only 10 per-
cent of the population had remained at their usual resi-
dence for twenty years (Statistics New Zealand 2007b).
These high levels of immigration and internal mobil-
ity invariably lead to high levels of population sorting
between areas. Further, New Zealand exhibits high lev-
els of emigration, with an estimated 17 percent of the
population born in New Zealand now living overseas
(Worldmapper 2008). Therefore, New Zealand is an
important setting for evaluating the effects of selective
migration on health inequalities.

Data and Methods

Smoking Data
The New Zealand Censuses of 1981, 1996, and 2006

recorded the cigarette smoking status of all people aged
fifteen and over. The smoking status of each respondent
was defined using the responses to two questions:

1. Do you smoke cigarettes regularly (that is, one or
more a day)?

2. Have you ever been a regular smoker of one or more
cigarettes a day?

Each respondent was classified as being a smoker, ex-
smoker, or having never smoked. The 1981, 1996, and
2006 smoking data were obtained for males and females,
for ten-year age groups (from fifteen to twenty-four up
to eighty-five and older), and for each of the twenty-
one district health boards (DHBs) across New Zealand
(Figure 1). DHBs have an average population size of
194,000, ranging from 31,000 to 489,000 people (New

Nelson
Marlborough

South
Canterbury

ﬁ* 0 100 200
. L 1 1

Kilometers

Figure 1. District health boards across New Zealand (2006).

Zealand Ministry of Health 2005), and vary significantly
in terms of socioeconomic characteristics and health
outcomes (Table 1). These geographical units were se-
lected as the scale of analysis because of the substantial
disparities in both health status and social deprivation
across DHBs, as well as the dynamic relationship be-
tween these two factors over time (Pearce and Dorling
2006; Pearce et al. 2006). The DHBs were formed in
2001 and are responsible for the provision of health
and disability services in the region. Although DHBs
did not exist as administrative units throughout the
period of study, they were formed from long-standing
administrative units based around major hospitals that
were responsible for the provision of secondary and ter-
tiary health services in their geographical districts. The
boards’ catchment areas are aggregations of census area
units (CAUs), which are the second smallest unit for
the dissemination of census data in New Zealand, and
hence census information can be extracted for popula-
tions living within DHB boundaries. The smoking data
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Table 1. Demographic and socioeconomic characteristics of the twenty-one district health boards across New Zealand

Life expectancy

Population count (over 15)? % residents in deprivation deciles 8—10° (2001)

District health

board Total population Total males Total females Decile 8 Decile 9 Decile 10 Deciles 8-10 Males Females
Northland 113,661 55,083 58,581 124 14.2 21.9 48.5 74.8 79.0
Waitemata 377,061 180,906 196,155 8.4 6.1 2.3 16.8 78.0 81.8
Auckland 328,527 158,004 170,523 9.9 9.4 11.0 30.3 71.0 82.1
Counties Manukau 320,973 153,732 167,241 9.0 14.2 21.2 44.4 75.4 80.7
Waikato 261,828 126,513 135,318 11.1 12.7 11.7 35.5 75.5 80.8
Lakes 74,457 35,829 38,631 11.6 14.8 17.3 4317 72.8 71.9
Bay of Plenty 151,317 72,234 79,086 10.2 13.5 13.5 372 74.3 81.1
Tairawhiti 32,811 15,699 17,112 11.6 17.4 30.1 59.1 73.4 78.5
Taranaki 81,564 39,525 42,042 11.8 10.2 7.6 29.6 75.1 81.1
Hawke’s Bay 114,153 54,612 59,544 10.6 11.3 15.7 37.6 74.8 79.5
Whanganui 48,411 23,328 25,086 12.0 14.4 17.3 43.7 73.4 78.3
MidCentral 124,917 59,187 65,127 12.5 12.3 7.4 32.2 75.1 79.8
Hutt Valley 105,261 50,943 54,318 8.1 9.0 9.9 27.0 76.2 80.2
Capital and Coast 214,743 102,141 112,602 6.0 4.5 9.1 19.6 11.3 81.5
Wairarapa 30,462 14,688 15,774 10.1 9.9 4.8 24.8 73.5 80.6
Nelson 104,292 50,865 53,427 10.2 6.4 1.1 17.7 76.6 81.3

Marlborough

West Coast 24,930 12,594 12,336 20.0 11.0 6.3 37.3 74.1 80.1
Canterbury 374,715 180,801 193,917 9.1 6.9 34 194 76.8 81.9
South Canterbury 43,374 20,985 22,389 10.7 7.0 1.9 19.6 4.5 80.6
Otago 147,483 70,968 76,518 9.5 9.5 4.0 23.0 75.5 81.1
Southland 85,011 42,078 42,933 9.2 8.7 3.6 21.5 74.4 79.3

ATotal population is the usually resident population aged 15 and over (the age group for which smoking status is known).
bThe deprivation figures show the percentage of the resident population in each district health board who were among the most deprived 30 percent
of New Zealanders. Deprivation is measured using the 2001 New Zealand Deprivation Index.

were in turn cross-tabulated by DHB of origin (or from
outside the country) five years earlier for those that had
migrated (n in 1981 = 2,296,704; 1996 = 2,786,220;
2006 = 3,160,371 people).

Migration Effects

Demographic accounting was undertaken to first as-
certain the net movement of smokers into each area
due to internal migration within New Zealand. To de-
termine the overall migration balance it was necessary
to examine the movement of both smokers and non-
smokers into and out of each DHB. The methodology
is best described by using an example (see Figure 2 for an
outline of the methods). If more male smokers came to
Auckland than left Auckland, then all else being equal,
we would expect males living in Auckland to report
worse health over time. In 1981, there were 108,711
males (aged fifteen and older) living in the Auckland
DHB. Of these, 36,651 were smokers, and of this to-
tal 10,431 were living outside of Auckland five years
previously (and of these migrant smokers, 3,264 had

migrated into New Zealand during that period). There-
fore, in 1981 just over one third of the males in the
Auckland DHB were smokers; a third of male smokers
had arrived in the Auckland DHB within the previous
five years; and of this group of migrant male smokers,
one third were new (past five years) arrivals into New
Zealand. In addition, it is possible to calculate that a
further 34,584 male smokers who had lived in Auck-
land in 1976 were living elsewhere in New Zealand by
1981. However, we cannot ascertain how many had
left Auckland to live overseas, as these data are not col-
lected. Therefore, ignoring emigrants, there were 2,067
(36,651 — 34,584) more smokers in Auckland in 1981
than in 1976.

Although there were more male smokers in Auck-
land in 1981 than in 1976, it does not necessarily follow
that a higher proportion of males in the Auckland DHB
were smokers in 1981 than 1976 because the overall
population of the city grew over this period (and people
who do not move might alter their smoking behavior).
To determine whether the overall migration balance
of smokers and nonsmokers was positive or negative
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Males in Auckland in 1981
108,711

Lived outside Auckland in 1976
(and didn’t smoke in 1981)

12,018

Lived Outside NZ in 1976

3,705

Ex-Smokers
Ignored from herein

27,492

Lived outside Auckland in
1976
(and smoked in 1981)

10,431

Lived Outside NZ in 1976
3,264

Never Smoked in 1981 Never Smoked: Smoked:

Lived in Auckland in 1976

Lived Elsewhere in 1981
41,229

44,568 34,584

Lived in Auckland in 1976
Lived Elsewhere in 1981

Smoked in 1981 Figure 2. Flowchart depicting the

methods used to calculate the smok-

36,651 ing migration balance in the Auckland

N7 Ny

district health board (1981).

Difference
(net increase in never smoked)

Difference
(net increase in smokers)

2,067

3,339
Difference
(net net gain in never smoked)
1,272

we must also consider the movements of those who
have never smoked. From the 1981 census we can cal-
culate that of the 108,711 males living in the Auck-
land DHB, 44,568 never smoked, and of those some
12,018 had been living outside of Auckland DHB five
years previously (and of these 3,705 migrated to New
Zealand during this period). Therefore, in 1981 41 per-
cent of males in Auckland had never smoked, of whom
27 percent had moved into the city, in turn of whom, 31
percent had arrived into the country. Some 41,229 men
who had never smoked and lived in Auckland in 1976
now lived elsewhere. So the balance of never-smokers
to Auckland by 1981 was 3,339 (44,568 — 41,229).
Again we have to ignore emigrants.

If we consider the overall change in the balance of
smokers that can be attributed to selective migration
patterns during the period from 1976 to 1981 in the
Auckland DHB, then we find that there was a net gain
of 2,067 smokers and 3,339 never-smokers, which re-
sulted in a 1,272 net gain in never-smokers in 1981
compared to 1976. This figure represents 1.2 percent of
the male population of the Auckland DHB. These cal-
culations were completed for males and females in all
DHB:s across the country for each time period for which
smoking data were collected (1981, 1996, and 2006).
To investigate the potentially different influences of
internal and international migration on the smoking
balance, the analyses were repeated with immigrants
excluded from the calculations.

Effects on Life Expectancy

To provide an indication of whether selective mi-
gration patterns might be significant in explaining spa-
tial inequalities in health in New Zealand, an estimate
of the effect on life expectancy was calculated. Male
and female life expectancies in 2001 were computed
for each of the DHBs (see Pearce and Dorling 2006
for details). The difference in life expectancy between
smokers and never-smokers can be estimated as seven
years (Shaw, Mitchell, and Dorling 2000). Therefore,
in the Auckland DHB an additional 1.2 percent of the
male population not smoking over the five-year period
is a benefit over a seventy-five-year lifetime equates to
approximately 1.26 years of life (7 * 0.012 * (75/5)), or
an extra 460 days. Of course, this calculation requires a
number of assumptions to be made, including that we
are considering all current smokers to consume a simi-
lar quantity of tobacco and that there is no differential
bias in nonresponse to these questions on the census
form. Even given these limitations, however, the least
we would expect is that places with negative smoker
net-net migration balances do better than places re-
ceiving more smokers (net). The net-net balance is the
change in the net balance due to migration over time
that was described earlier for the Auckland DHB (see
Figure 2).

In these analyses, we exclude ex-smokers because
their effect can be assumed to be approximately neutral,
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neither increasing nor decreasing the overall rate
of smoking in an area. On average, a smoker loses
four years of life expectancy, a never-smoker gains
three years, and for ex-smokers the mean effect is
approximately zero depending on the levels of to-
bacco consumption and the duration of their smoking
careers (Shaw, Mitchell, and Dorling 2000). There-
fore, the vast majority of the geographical variabil-
ity in mortality that is attributable to the differential
patterns of mobility between smokers and nonsmok-
ers can be explained by considering only the move-
ments of current smokers and those who have never
smoked.

Results
Trends in Smoking Rates: 1981 to 2006

Between 1981 and 2006, overall smoking rates in
New Zealand fell from 34 percent for males and 29 per-
cent for females to 20 percent for males and 18 percent
for females, a reduction of 41 percent and 38 percent,
respectively (Table 2). Although there has been a de-
crease in smoking rates in all DHBs across the country
for both males and females, the reduction has not been

consistent in all regions. For males, the drop in smoking
rates ranged from 31 percent in the West Coast DHB to
49 percent in the Capital and Coast DHB (containing
the city of Wellington). Smoking rate reductions for
women ranged from 29 percent in the Tairawhiti DHB
to 57 percent in the Auckland DHB.

The correlation between the rate of smoking by area
in 1981 and the ratio of smoking in 2006 to 1981 was
0.34 for men and 0.25 for women. Therefore, the higher
the rate of smoking in an area in 1981, the higher the
ratio of smoking in 2006 compared to 1981. This find-
ing suggests that the DHBs with the highest smoking
rates in 1981 also tend to be areas with the lowest
reduction in smoking rates (as a proportion) between
1981 and 2006. Similarly, for males the gap between
the areas of highest and lowest smoking increased from
7.5 percent in 1981 to 8.5 percent by 2006. For fe-
males, the gap increased from 12.5 percent to 15.1 per-
cent over the same time period. Therefore, although
there is clear evidence of widening inequalities in area-
level smoking prevalence in New Zealand, the extent
to which these trends are driven by the selective migra-
tion patterns of smokers and nonsmokers within and
into New Zealand is not apparent from this simple
table.

Table 2. Male and female smoking rates (crude) in New Zealand by district health board in 1981, 1996, and 2006

Ratio males Ratio females

Males 1981 Females 1981 Males 1996 Females 1996 Males 2006 Females 2006 2006:1981 2006:1981
Northland 34.70 30.66 25.10 25.09 22.65 22.80 0.65 0.74
Waitemata 31.65 27.31 20.71 18.40 17.67 14.39 0.56 0.53
Auckland 33.71 28.40 20.49 16.78 17.55 12.30 0.52 0.43
Counties Manukau 34.78 30.26 24.03 21.76 21.51 18.25 0.62 0.60
Waikato 34.62 29.48 23.59 22.67 21.14 20.19 0.61 0.68
Lakes 39.21 37.14 26.97 28.53 23.73 25.26 0.61 0.68
Bay of Plenty 33.80 30.19 23.66 23.34 20.35 20.46 0.60 0.68
Tairawhiti 37.50 33.96 27.16 27.69 25.64 27.44 0.68 0.81
Taranaki 34.34 28.44 23.42 22.14 20.71 20.02 0.60 0.70
Hawke’s Bay 36.41 31.42 25.16 24.49 22.81 22.63 0.63 0.72
Whanganui 36.95 31.10 26.01 24.99 24.13 23.64 0.65 0.76
MidCentral 32.99 27.66 22.60 21.83 21.57 20.62 0.65 0.75
Hutt Valley 35.74 31.68 23.98 22.95 21.77 21.08 0.61 0.67
Capital and Coast 3347 29.74 20.67 19.13 17.14 14.98 0.51 0.50
Wairarapa 36.99 31.28 27.00 25.31 22.18 21.36 0.60 0.68
Nelson Marlborough 31.40 24.61 21.98 19.14 19.25 16.53 0.61 0.67
West Coast 34.47 29.38 25.53 24.45 23.65 23.08 0.69 0.79
Canterbury 31.39 25.62 21.24 18.87 18.78 16.22 0.60 0.63
South Canterbury 3292 25.67 22.32 20.48 20.53 19.03 0.62 0.74
Otago 34.40 28.03 22.50 19.92 19.21 16.88 0.56 0.60
Southland 36.07 29.70 25.29 23.77 22.52 21.08 0.62 0.71
Total 33.97 2891 22.77 21.02 20.01 17.90 0.59 0.62
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Smoking Migration Balance

The widening geographical gap in smoking behavior
across DHBs in New Zealand between 1981 and 2006
is only partly attributable to unequal smoking cessation
rates between areas. In addition, an important compo-
nent of this widening gap is the differential migration
patterns between regions according to their smoking
status (and no doubt many other social characteristics).
Earlier we showed how demographic accounting can
be used to estimate the proportion of change that is
attributable to migration patterns (Figure 2). Table 3
shows the effects of such accounting for all DHBs. The
net balance ranged from a 2.2 percent gain in never
smokers in Capital and Coast, to a 1.5 percent gain in
smokers in Wairarapa and in Whanganui (compared to
the already mentioned 1.2 percent net increase in never
smokers in the Auckland DHB). Capital and Coast
are among the DHBs with the lowest levels of social
deprivation in New Zealand, whereas Wairarapa and

Whanganui report considerably higher rates of poverty
(see Table 1).

Table 3. The smoking migration balance of men, total,
excluding immigrants, absolute and relative difference, by
district health board, 1976-1981

1981 No Difference as
District health  balance immigrants Difference % of original
board (%) (%) (%) balance
Northland 1.2 1.1 0.1 5
Waitemata -0.9 -0.6 -0.3 32
Auckland -1.2 -0.8 -0.4 37
Counties -0.7 -0.4 -0.3 38
Manukau
Waikato 0.0 0.1 0.1
Lakes 0.4 0.2 0.2 50
Bay of Plenty -1.2 -1.1 -0.1 11
Tairawhiti 1.4 1.2 0.2 11
Taranaki 0.5 0.7 -0.2 46
Hawke’s Bay 0.7 0.4 0.3 36
Whanganui 1.5 1.3 0.2 16
MidCentral -0.1 0.2 -0.3 310
Hutt Valley 0.7 0.9 -0.2 26
Capital and -2.2 -1.6 -0.6 29
Coast
Wairarapa 1.5 1.4 0.1 9
Nelson 0.2 0.3 -0.1 38
Marlborough
West Coast 1.2 0.9 0.3 24
Canterbury 0.0 0.3 -0.3
South 1.3 1.0 0.3 25
Canterbury
Otago 0.1 0.3 -0.2 206

Southland 0.9 0.8 0.1 14

Effects of International Migration

To examine the influence of international migration,
the analysis was repeated with immigrants excluded.
Table 3 provides an illustration of how the smoking bal-
ance was calculated for the period from 1976 to 1981
(the results for the other years and for females are re-
ported in Table 4 later). Column two of Table 3 shows
the male smoking migration balances (1976-1981) for
all males (including immigrants) for each DHB across
the country. Excluding immigrants from the analysis
had a significant effect. The third column in Table 3
shows the smoking balance excluding the effect of those
who migrated to New Zealand from abroad. The fourth
column shows how large the difference between these
values was as a proportion of the total population, and
the final column shows this value as a proportion of the
original balance. Again using the Auckland DHB as an
example, if immigrants are excluded from the analysis
then this DHB’s net smoking migration advantage falls
from 1.2 percent (as outlined earlier) to 0.80 percent.
A third of Auckland’s advantage is due to the selec-
tive migration of its immigrants (1.20 — 0.80 = 0.40,
which is one third of 1.2). Auckland attracts a greater
proportion of nonsmoking immigrants from outside of

Table 4. The smoking migration balance of men and
women combined, excluding immigrants, by district health
board: 1976-1981, 1991-1996, and 2001-2006, and

standard deviation

District health board 1981 1996 2006
Northland 1.2% 1.3% 1.7%
Waitemata 1.0% 1.4% 1.3%
Auckland 0.8% 1.4% 0.8%
Counties Manukau 0.1% 0.3% 0.3%
Waikato 1.1% 1.9% 2.1%
Lakes 1.2% 1.4% 1.3%
Bay of Plenty -1.1% —0.6% -0.3%
Tairawhiti 1.3% 0.8% 0.5%
Taranaki -0.2% 0.1% 0.2%
Hawke’s Bay 0.0% 0.5% 1.1%
Whanganui 0.9% 0.7% 1.2%
MidCentral 0.7% 1.6% 2.0%
Hutt Valley -1.7% -0.8% -1.0%
Capital and Coast -0.9% -0.1% 0.1%
Wairarapa 0.3% -0.5% -0.7%
Nelson Marlborough 0.4% 1.1% 0.6%
West Coast 0.4% -0.6% -2.4%
Canterbury 0.0% -0.8% 0.5%
South Canterbury 0.9% 1.5% 0.8%
Otago 0.1% 0.1% 0.8%
Southland -0.9% -1.1% -1.5%
Standard deviation 0.008 0.009 0.011
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Figure 3. Internal migration balances
by district health board, 1986-1981

versus 1991-1996.
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New Zealand than any region except for the Capital and
Coast DHB (mainly the city of Wellington, 0.63 per-
cent). In contrast, individuals who moved to the Otago
DHB (containing the city of Dunedin) were slightly
more likely to smoke than to have never smoked and
so increase the smoking prevalence rates of that DHB
by their arrival in net terms.

Table 4 shows the internal migration smoking bal-
ances for 1996 and 2006 as well as 1981 for males and
females combined, but excluding immigrants. It can be
noted that the spread of different experiences among
DHBs increases over the study period (see the stan-
dard deviation at the end of the table, which rises over
time). When males and females are included in the
analysis, during the period from 1976 to 1981, Auckland
gained smokers due to internal migration at a rate of 0.8
percent of the population every five years. The high-
est rate, however, was Tairawhiti (1.3 percent). The
largest gains in 1996 and 2006 were in Waikato (1.9 and
2.1 percent, respectively). This accumulation of smok-
ers in Waikato is consistent with the national-level
pattern (Figures 3 and 4). The correlation coefficient
between the smoking migration balances increased
over the study period from 0.78 (1981/1996) to 0.84
(1996/2006). These correlations suggest that the inter-
nal migration structure of smokers and nonsmokers in
New Zealand is robust and we can therefore assume that

these rates are representative of the period in general.
These findings demonstrate the importance of differen-
tial migration effects on health inequalities, and how
the consistency over time of this effect appears to have
helped build up the geographical patterns now observed.

The analyses in Table 4 and Figures 3 and 4 do not
include the effects of international in-migrants. The
inclusion of immigrants from overseas exerts a strong
effect on the results. The smoking—migration balance
in many DHBs increased from values of typically around
1 percent of the total population migrating in five-year
net, to values up to ten times this figure (Table 5).
For example, with immigrants included, the smoking—
migration balance in the Auckland DHB in 2006 was
—10.9 percent compared to 0.8 percent with immigrants
excluded. The addition of this group strengthened the
overall relationship between the smoking—migration
balances over the study period. The correlation co-
efficient increased from 0.81 (1981/1996) to 0.97
(1996/2006). Figures 5 and 6 demonstrate the consis-
tency of the net changes between the two sets of time
periods.

Smoking-Migration Balance and Life Expectancy

To provide an indication of the effects of the se-
lective migration patterns of smokers and nonsmokers
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Table 5. The smoking migration balance of men and
women combined, including immigrants, by district health
board: 1976-1981, 1991-1996, and 2001-2006, and
standard deviation

District health board 1981 1996 2006

Northland 0.6% 0.0% -1.5%
Waitemata -1.9% -5.5% —-8.4%
Auckland -1.2% -8.5% -10.9%
Counties Manukau -1.8% —4.8% —7.6%
Waikato —0.3% -2.6% -3.7%
Lakes —0.1% —0.6% -1.5%
Bay of Plenty -2.0% -3.0% —4.2%
Tairawhiti 1.0% 0.4% 0.0%
Taranaki 0.3% 0.0% —0.6%
Hawke’s Bay 0.3% —0.1% -1.9%
Whanganui 1.1% 0.0% 0.0%
MidCentral —0.6% -3.0% -3.0%
Hutt Valley 0.3% —0.4% -3.0%
Capital and Coast -2.2% -5.3% -8.2%
Wairarapa 1.2% 0.1% -1.9%
Nelson Marlborough -0.6% -2.3% -3.7%
West Coast 1.2% 1.3% 0.6%
Canterbury -0.3% -3.9% —-6.1%
South Canterbury 0.9% —0.5% -1.4%
Otago 0.0% —4.1% —6.6%
Southland 0.7% -1.4% -1.7%
Standard deviation 0.011 0.025 0.032

on the spatial pattern of health inequalities in New
Zealand, the smoking—migration figures at the start of
the period (1981) were compared to subsequent life
expectancy (2001). There is a clear relationship be-
tween the DHB smoking—migration balance (described
earlier) as a percentage of males in 1981, and life ex-
pectancy for males in 2001 (Figure 7). The more smok-
ers that tend to leave each area compared to the net
number of nonsmokers that arrive, the higher the DHB-
level life expectancy. Auckland is the white dot in Fig-
ure 7, showing a balance of 1.2 percent as previously
described. The overall differential in life expectancy
for males between these areas in 2001 of around five
years of life reflects well the net movements of smokers
some twenty to twenty-five years earlier. The correla-
tion between life expectancy in 2001 and net smoking
migration balance in 1976 to 1981 is stronger for males
(—0.67) than for females (-0.50), probably because com-
pared to males, a lower proportion of females smoked
(particularly in 1981).

Discussion

The results of this study demonstrate that over the
past twenty-five years while smoking rates have fallen
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Figure 7. Life expectancy (in 2001) and migration of smokers and
nonsmokers in New Zealand (1976-1981).

in all regions of New Zealand, the reduction in smok-
ing prevalence has not been equal for all areas. Be-
tween 1981 and 2006, the reduction in smoking rates
across the twenty-one DHBs ranged from approximately
25 percent (e.g., West Coast DHB) to around 50 per-
cent (e.g., Capital and Coast DHB). Although the ex-
planation for the spatial polarization in smoking rates
between DHB:s is likely to be multifaceted, one pos-
sible driver is the differential migration patterns be-
tween smokers and nonsmokers. We found evidence
that the net balance of migration between smokers and
nonsmokers varied substantially between the DHBs.
Whereas some regions of New Zealand experienced
a net increase in migrant smokers in each time pe-
riod (e.g., Wairarapa and Whanganui), in other re-
gions there was a persistent net increase in migrant
nonsmokers (e.g., Auckland, and Capital and Coast).
These trends remained consistent over time as DHBs
with a net increase in smokers or nonsmokers between
1976 and 1981 tended to experience similar findings in
later years. By excluding immigrants and considering
the patterns attributable to internal migration relative
to the overall changes, it is apparent that the arrival
of significant numbers of immigrants more likely not to
smoke in greater concentrations in some places than
others has been very important to the smoking land-
scape in New Zealand.

Given the harmful effects of smoking on personal
health, the selective movements of smokers and non-
smokers will clearly have played an important role in
explaining the health gradient across regions of New
Zealand. The smoking migration balance at the start of

the study period (1976-1981) was strongly correlated
with life expectancy twenty to twenty-five years later
(2001), which suggests that the selective movement of
smokers and nonsmokers might be an important mech-
anism underpinning spatial inequalities in health. For
example, regions of New Zealand with a net increase in
nonsmokers consistently had better health (i.e., higher
life expectancy) than regions with a net gain in smok-
ers. Further, the relationship between the migration
balance and life expectancy was considerably stronger
once immigrants were included in the analyses. These
geographical stabilities in the differential patterns of
migration reinforce the relationships shown here. Al-
though causation cannot be inferred, it seems unlikely
that life expectancy in 2001 is unrelated to the move-
ment of smokers and nonsmokers twenty years earlier,
especially as they are, as we have shown, representa-
tive of a long-term trend. These findings should not be
overinterpreted to suggest that smoking alone is the key
to explaining area health inequalities in New Zealand,
but it is likely that nonsmokers move toward (healthier)
areas where it is beneficial to live for a variety of rea-
sons (employment and education opportunities, more
attractive environment, etc.) and are more able to make
such moves than are smokers. Smoking and nonsmok-
ing are markers of socioeconomic position, reactions to
adversity or comfort, and much more, as well as being
direct influences on health themselves.

We have not made a direct estimate of the effect
of selective migration patterns on the national health
gradient because we do not have sufficient informa-
tion on the smoking behavior of emigrants from New
Zealand or on the extent to which smoking might be
a proxy for other harmful effects on health and non-
smoking a proxy for other beneficial effects; however,
the crude relationship suggested by Figure 7 is that a
positive migration balance of approximately 1 percent
net additional nonsmokers every five years for twenty-
five years (1981-2006) results in about an extra year of
life expectancy for the population as a whole; however,
the direct effect of smoking contributes only around
one third of this total (put crudely, five lots of 1 percent
of seven years per smoker equals 0.35 years or about
4.2 months of extra life). It should be noted that ar-
eas attracting many nonsmokers are probably attracting
migrants with many other advantages in life. It is plausi-
ble that areas to which more smokers than nonsmokers
are moving are likely to have many features that are
disadvantageous for health statistics other than simply
the arrival of more smokers. Even if the migration of
smokers “only” accounts for around one third of area
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differences in health this process of selective migration
is likely to be one important explanation for the previ-
ously observed polarization of health outcomes between
DHBs across New Zealand (Pearce and Dorling 2006;
Pearce et al. 2006; Pearce, Tisch, and Barnett 2008).

The findings of this research concur with the in-
ternational literature, which has tended to find signifi-
cant selective migration effects on geographical vari-
ations in health. Research in the United Kingdom
(Strachan, Leon, and Dodgeon 1995; Brimblecombe,
Dorling, and Shaw 1999; Norman, Boyle, and Rees
2005; Connolly, O’Reilly, and Rosato 2007; Cox et
al. 2007), the United States (Landale, Gorman, and
Oropesa 2006), and Australia (Larson, Bell, and Young
2004) tends to suggest that the selective movement of
“healthy” and “unhealthy” people strengthens the rela-
tionship between area measures of socioeconomic status
and health. Of most relevance to this study, our findings
are consistent with longitudinal research in Australia
where after adjustment for socioeconomic and marital
status, long-distance mobility among women was as-
sociated with being a smoker (Larson, Bell, and Young
2004). This work concerned migration within Australia
and therefore the reported moves are analogous to those
we report to specific areas of New Zealand.

Our results are perhaps unsurprising given the strong
international evidence that migration streams are selec-
tive and that this process is an important explanation
for the spatial health gradient observed in a number
of countries, as well as the high levels of immigration
into, and mobility within, New Zealand. The differen-
tial mobility patterns between smokers and nonsmok-
ers are likely to reflect a complex set of social pro-
cesses. Smokers in New Zealand are overrepresented
in lower socioeconomic groups, more likely to live in
more deprived areas, and more prone to having poorer
health status. That the inclusion of international immi-
grants into the analyses markedly strengthened the rela-
tionship between smoking balance and life expectancy
highlights the importance of considering the role of
transnational migration in explaining geographical in-
equalities in health, especially in countries such as
New Zealand with a large overseas-born population.
Migrants into New Zealand tend to be healthier (and
nonsmoking) than the rest of the population and do
not distribute equally across all regions of the country.
Instead, healthier migrants often arrive in the larger
urban centers such as Auckland and Wellington, im-
proving the overall health (or smoking status) of these
regions. For example, smoking rates in Auckland fell
from approximately 31 percent in 1981 to 19 percent

in 1996 to 15 percent in 2006, and although smoking
cessation among the local population will explain some
of this reduction, the arrival of a larger proportion of
nonsmoking immigrants (as well as to a lesser extent
nonsmoking New Zealanders) is a key driver.

The selective movement of smokers is, to some
degree, likely to reflect the higher levels of mobility
among higher socioeconomic status (and healthier)
individuals. Although frequent movements over short
distances are strongly associated with socioeconomic
disadvantage due to housing insecurity, interregional
movements (such as those considered in this study)
are more common among higher income groups, who
are likely to be healthier and smoke less. Therefore,
it is important to view the “decision” to smoke as
partly a reflection of the social position in which
people are situated. Previous New Zealand work on
smoking has demonstrated the close link between social
inequality and smoking (Barnett, Moon, and Kearns
2004; Barnett, Pearce, and Moon 2005). Similarly,
Scottish research has demonstrated that living in a
highly deprived and poorly resourced area provides
an environment conducive to fostering smoking and
discouraging cessation (Stead et al. 2001). Therefore,
to elucidate the selective migration patterns of smokers
and nonsmokers it is important to understand the
complex and socially embedded explanations for the
decision to smoke, as well as the intertwined factors
that influence the extent to which people are mobile,
and the distances they migrate. If these choices and
experiences have, over the years, had more of an influ-
ence in some places than others, then the geographical
processes and outcomes become self-reinforcing.

The findings of this study have important impli-
cations for researchers with interests in spatial in-
equalities in health. First, although many geograph-
ical studies in OECD nations have used a variety
of health indicators to reveal that health has be-
come more polarized over time, these studies have
tended not to account for the important role of mi-
gration in explaining these trends. For example, stud-
ies in New Zealand have demonstrated that there
has been a shift in the health gradient when ar-
eas are sorted by measures such as social deprivation
(Pearce and Dorling 2006; Pearce et al. 2006; Pearce
et al. 2007) or urban—rural status (New Zealand Min-
istry of Health 2007; Pearce, Barnett, and Jones 2007).
This earlier work can be criticized for not evaluating
the potential role of migration in confounding the
altered relationship between area measures and local
health status. Second, and related, our findings have
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repercussions for researchers seeking to evaluate vari-
ous “contextual” determinants of health outcomes or
behaviors, and health inequalities. The high levels of
mobility and migration, as well as the selective nature of
the movements in New Zealand, highlight the need to
consider exposure to various place-based characteristics
(e.g., local air pollution, neighborhood deprivation, and
social capital) that individuals are exposed to at differ-
ent temporal scales (e.g., over a day, the life course etc.).
The vast majority of empirical research into “neighbor-
hood effects” on health has been cross-sectional and has
not grappled with the complex set of exposures that in-
dividuals face in residential and nonresidential settings
leading to substantial potential for exposure underesti-
mation, misclassification, or both (Inagami, Cohen, and
Finch 2007). Similarly, the self-selection of people into
areas as some people choose to move to particular neigh-
borhoods, and the exclusion of those who cannot afford
to move in, might confound some of the established
associations between various features of places and the
health status of local residents, a process known as endo-
geneity (Kawachi and Subramanian 2007). Any signifi-
cant relationship between the characteristics of a place
and a health outcome or health-related behavior might
be an artifact of the selective movements of people and
the subsequent clustering of people with similar health
characteristics in the same area. As this study demon-
strates, conceptual models of the causal pathways by
which specific features of places influence health could
usefully integrate a temporal dimension that utilizes de-
tailed longitudinal data to evaluate the effect of contex-
tual exposure over time. Such approaches are likely to
be necessary if various area-based policy interventions
designed to address these concerns are to be successfully
implemented.

Finally, the findings have salience for research into
health inequalities in other countries. If the pat-
terns of migration and immigration have significant
implications for health inequalities in New Zealand
then it will no doubt matter greatly in other coun-
tries such as the United States and the United King-
dom. The United Kingdom has one of the highest
rates of in- and outmigration of any large country
in Europe (BBC News 2008). Area-level measure-
ments of health status in London are especially af-
fected by the population sorting that takes place when
such large numbers of people come into and out of
the city. Thus, the importance of immigration and
emigration to selective migration patterns in New
Zealand is likely to parallel processes elsewhere in the
world where the direct smoking and migratory be-

havior of the entire population is not monitored so
effectively.

This study has limitations. First, we have examined
the selective migration effects for only one spatial unit
(DHBs across New Zealand). As previously noted, the
spatial unit over which the migration flows are stud-
ied can be significant in determining whether selec-
tive migration is an important influence on geographi-
cal inequalities in health (Brimblecombe, Dorling, and
Shaw 1999). If we had used smaller geographical units
(e.g., territorial authorities; n = 73), the total number
of movements would have been greater, and it is pos-
sible that our use of relatively large spatial units might
underestimate the full extent of the effects of selec-
tive migration on health inequalities in New Zealand.
Second, we use a measure of health-related behavior
(smoking) rather than a measure of health status per se.
It is plausible that direct measures of mortality or mor-
bidity might have detected different migration patterns.
Nonetheless, smoking is a key intermediary linking so-
cioeconomic status and health, and there are consider-
able opportunities for public health interventions that
lessen the health burden of tobacco and reduce health
inequalities. Finally, census information collected on
smoking behavior does not allow us to ascertain smok-
ing status at the time of a move or whether there was an
alteration in smoking status at this time. It is therefore
possible that our results could be influenced by a change
in smoking status among the population of people who
move within any of the five-year time periods. If people
who move to a socially deprived area are more likely to
take up smoking, and those who move in the opposite
direction are more likely to give up smoking, those bi-
ases will confound our results. It is unlikely, however,
that this issue is a significant concern because there
is little evidence to suggest a link between a migra-
tion event and the initiation or cessation of smoking.
Rather, a change in smoking behavior is more closely
related to significant incidents over the life course such
as a death in the family, divorce, change in employment
status, and, most important, episodes of ill health.

Conclusion

This study has investigated the complex nature of
migration streams to exemplify how geographical in-
equalities in health across regions of New Zealand are
significantly influenced by the health (in this case smok-
ing status) of the population entering and leaving each
area. The results add to the international evidence that
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selective migration is an important process in explain-
ing regional inequalities in health. It is important that
future studies of spatial inequalities in health account
for the potentially important effect of selective mobility
that might otherwise lead to interpretations of ecologi-
cal associations and area effects that are, in fact, artifac-
tual. Accounting for the selective mobilities of people
with varying health outcomes, needs, and experiences
is an important domain for future research endeavor.
Augmenting the understanding of health and mobility
provides a considerable opportunity to enhance the ap-
preciation of geographical processes in explaining and
addressing inequalities in health.
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