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Abstract

Cigarette smoking continues to contribute to the adverse mortality and morbidity rates for Pacific people
in New Zealand. Using a large cohort study of Pacific families, this paper investigates the prevalence of
smoking amongst Pacific mothers and fathers over three time-points, up to six years after the arrival of
their child, to determine the concordance of both partners’ reports of that smoking. Moreover, the patterns
of smoking between partners were investigated over the three major Pacific ethnicities that reside in New
Zealand (Samoan, Tongan and Cook Island Maori). Maternal self-report prevalence of smoking estimates
ranged from 29.8% (1-year) to 33.6% (6-years). Paternal self-reported prevalence of smoking estimates were
higher, and ranged from 37.9% (2-years) to 45.2% (6-years). The prevalence estimates for smoking in both
mothers and fathers over all three measurement waves were higher than the 26.9% reported for Pacific
people in the 2006/07 New Zealand Health Survey. No significant change in fathers’ smoking prevalence
over time was observed (p=0.37); however a significant increase in mothers’ smoking prevalence over time
was noted (p=0.002). Significantly, for about 25% of Pacific children both their parents were current smokers.
Reducing infant exposure to tobacco smoke, by encouraging parents to quit smoking or banning smoking
in the home and local environment (such as vehicles), is likely to bring about improved health outcomes for
many Pacific children. Findings suggest that the interaction between parents should be considered rather
than focusing on mothers’ or fathers’ smoking behaviour in isolation.

Introduction

Tobacco smoking kills up to half of all its users and is currently responsible for the death of one in ten
adults worldwide — roughly 5 million deaths per year.! Smoking tobacco is a risk factor for six of the eight
leading causes of death globally, and the economic effects of tobacco use are similarly distressing."? These
economic effects include not only the high health costs for treating tobacco-caused diseases, but the loss
of prospective productivity and workforce capacity due to potential premature death.’

Inrecentyears cigarette smoking has been identified as one of the most preventable causes for premature
death and poor health worldwide.> Smoking harms nearly every organ and system in the body and has
been linked to many cancers, including approximately 80% of lung cancer cases.’ Smoking has been
acknowledged as a major cause of heart attacks, heart disease, stroke, respiratory diseases such as
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emphysema and chronic bronchitis, and can also cause blindness, impotence and infertility.> Perhaps of
most concern is the significant impact smoking has on children’s health either directly during pregnancy,
or indirectly during childhood.® These impacts include increased risk of serious respiratory tract conditions
such as croup, bronchitis and pneumonia and increased risk of middle ear infections.®

Within the New Zealand context, it is estimated that half of all long-term smokers will die from a smoking
related disease.® Those smokers who die from a smoking-related illness lose on average 15 years of life
compared with non-smokers.” About 5,000 deaths each yearin New Zealand are attributed to direct smoking
or second hand smoke — approximately 13 people a day.” Cigarette smoking continues to contribute to the
adverse mortality and morbidity rates for Pacific people in New Zealand. Current statistics indicate that
over one in four Pacific adults smoke (26.9%), and this is markedly higher than the general New Zealand
European (18.6%) and Asian (11.2%) populations.? In addition, the Pacific population is largely young,® and
evidence indicates an alarmingly high rate of smoking amongst youth. Findings from the National ASH Year
10 survey {with students typically 14—15 years of age) study on smoking show that despite a huge drop from
1999-2008,"° the prevalence of smoking is still too high amongst Pacific youth (7.2% of girls and 6.0% of boys
smoking daily) compared to New Zealand European youth (3.7% of girls and 3.2% of boys smoking daily)."™

Pacific people in New Zealand numbered 266,000 and comprised 6.9% of the population at the 2006 Census.®
Samoans constitute the largest ethnic group (49.2%), followed by Cook Island Maori (21.8%) and Tongans
(19.0%); 60.0% were born in New Zealand and 65.8% lived in the Auckland urban area.® This ethnic diversity
is manifest in differing cultures, languages, generations of immigrants, and strength of acculturation.”
However, Pacific peoples suffer from an excess of social, health and economic deprivation.”? There is
a growing recognition that issues which have a significant impact on Pacific people’s lives need to be
understood, of which parental smoking stands out.

While good information is available about men and women’s smoking rates in New Zealand, there is little
epidemiological information and understanding about Pacific mothers’ and fathers’ smoking status and the
relationship between the smoking status of parents within a family setting despite the health impact this
potentially wields over their children. If the public health approach to smoking cessation is based on the
rigorous requirement of scientific method that moves from understanding and measuring the problem to
finding, implementing and evaluating a solution," then such robust epidemiological information is essential.
Using a large cohort study of Pacific families, this paper aims to determine the prevalence of smoking
amongst Pacific mothers and fathers over three time-points, up to six years after the arrival of their child,
and to determine the concordance of both partners’ reports of that smoking. Moreover, the patterns of
smoking between partners will be investigated over the three major Pacific ethnicities that reside in New
Zealand (Samoan, Tongan and Cook Island Maori).

Methods

Study design

The Pacific Islands Families study (PIFS) follows a cohort of Pacific infants born at Middlemore Hospital,
South Auckland, between 15 March and 17 December 2000.

Participants
All potential participants were selected from births where at least one parent was identified as being of
Pacific Islands ethnicity and a New Zealand permanent resident. Recruitment occurred through the Birthing
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Unit, in conjunction with the Pacific Islands Cultural Resource Unit. Information about the study was provided
and consent was sought to make a home visit.

Procedure

Approximately 6-weeks postpartum, potential participants were allocated to a team of female Pacific
interviewers fluent in both English and Pacific language(s). In most cases the interviewers were ethnically
matched to the potential participant. The interviewers visited the potential participant in their own homes
and fully described the study to the parent(s). Once eligibility was confirmed and informed consent obtained,
mothers participated in one hour interviews concerning family functioning and the health and development
of the child. This interview was conducted in the mother’s preferred language.

When the children reached their first, second, fourth and sixth birthdays all maternal participants were re-
contacted and revisited by a female Pacific interviewer. Again, consent was obtained before the interview
was conducted in the mother’s preferred language. At the time of the first, second and sixth year interviews,
mothers were asked to give permission for a male Pacific interviewer to contact and interview the father of
the child. If permission and paternal contact details were obtained then a Pacific male interviewer contacted
the father to discuss participation in the study. Once informed consent was obtained, fathers participated
in one-hour interviews concerning family functioning and the health and development of the child. This
interview was conducted in the preferred language of the father. This study utilises maternal and paternal
data from the 1-year, 2-years and 6-years measurement waves. Detailed information about the PIFS and
procedures has been described elsewhere.'*”®

Smoking status

Atallmeasurement waves, maternal and paternal smoking status was assessed using the following question
from the survey: "How many cigarettes did you smoke yesterday?”. Participants who answered with zero
cigarettes were referred to in this study as ‘non-smokers’, and participants who answered more than zero
cigarettes were referred to as ‘smokers’.

Socio-demographic variables

Additional socio-demographic variables with known associations with smoking were incorporated in the
analysis in order to identify whether the pattern of smoking concordance between mothers and fathers
varied or was relatively stable. These variables included age, ethnicity, highest educational qualification,
being New Zealand born and household income. Even though age, highest educational qualification and
household income are time-varying, baseline values were used throughout. Ethnicity classifications
included: ‘Other Pacific’ for participants who were identified equally with two or more Pacific Island groups
or with a Pacific Island ethnic group that was not Samoan, Tongan or Cook Island Maori; and ‘Non-Pacific’
for participants who were eligible for the PIFS due to the Pacific ethnicity of their partner.

Statistical analysis

Prevalence estimates and 95% confidence intervals (Cls) were made using the binomial distribution.
Concordance between response pairs was measured using the kappa (k) statistic. Using Landis and Koch's
characterisation,'® k>0.75 was taken to represent strong agreement, k<0.40 to represent poor agreement
and 0.40 < 0.75torepresentmoderate agreement beyond chance. Symmetry of the discordant observations
was compared using McNemar's test.” Linear trends in prevalence estimates of smoking status over
time were investigated separately for mothers and fathers using binomial generalised estimate equation
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(GEE) models, with unstructured correlation between repeated measures. Comparisons of categorical and
continuous response distributions between groups were made using Fisher's exact test and Wilcoxon's
rank sum test, respectively. SAS version 9.2 (SAS Institute Inc., Cary, NC, US) was used for all computations
and a significance level of @=0.05 defined statistical significance.

Ethical clearance

Careful consideration is always applied to the ethical aspects of this longitudinal study with Pacific peoples.
Ethical approval for the PIFS was obtained from the Auckland Branch of the National Ethics Committee, the
Royal New Zealand Plunket Society, and the South Auckland Health Clinical Board.

Results

Intotal, 1,477 mothers were eligible for the PIFS, 1,376 (93.2%) participated atthe baseline 6-weeks interview,
1,224 (82.9%) completed the 1-yearinterview, 1,144 (77.5%) completed the 2-years interview and 1,001 (67.8%)
completed the 6-years interview. At baseline, the ethnic frequencies of the PIFS cohort were broadly similar
to those seen in the general New Zealand Pacific population.'*®
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At the 1-year interview, 999 mothers had partners who were able to act as collateral respondents, of whom
825 (83%) consented and completed the interview. Some 757 and 591 fathers participated at the 2-years and
6-years measurement waves, respectively.'' Respondents’ baseline socio-demographic characteristics
over the three measurement waves are presented in Table 1. While there has been attrition over the course
of the PIFS, the relatively frequencies of the presented socio-demographics appear relatively stable over
these three measurement waves.

Prevalence of smoking

The prevalence and associated 95% Cls of smoking by mothers and fathers over the three measurement
waves are summarised in Table 2. Maternal self-report prevalence of smoking estimates ranged from 29.8%
(1-year)to 33.6% (6-years). Paternal self-reported prevalence of smoking estimates were significantly higher
than maternal values, and ranged from 37.9% (2-years) to 45.2% (6-years). No significant change in fathers’
smoking prevalence over time was observed (OR 0.99, 95% ClI: 0.96, 1.01, p=0.37); however a significant
change in mothers’ smoking prevalence over time was noted (OR 1.04, 95% CI: 1.01, 1.06, p=0.002). This
implies that the odds of maternal smoking increased by an average of 1.04 compared to the previous year
for every year postpartum in the 1-6 year period.

When investigating the rate of attrition for mothers who smoked at the 1-year compared to non-smoking
mothers, no differential attrition was noted at the 2-years (Fisher’s exact test, P=0.64) or 6-years (Fisher's
exact test, P=0.88) measurement waves. Similarly, when investigating the rate of attrition for fathers who
smoked at the 1-year compared to non-smoking mothers, no differential attrition was noted at the 2-years
(Fisher's exact test, P=0.75) or 6-years (Fisher’s exact test, P=0.18) measurement waves.

Smoking concordance

The distributions of the smoking status of couples over measurement waves 1-year, 2-years and 6-years,
together with associated kappa (k) statistics and 95% Cls and McNemar's p-values are presented in Table
3. Approximately half of couples were of two non-smokers and between 14.4% and 19.8% were of two
smokers over the three measurement waves. There was significant asymmetry between discordant smoking
status relationships (all McNemar’s P<0.001), with many more smoking fathers coupled with non-smoking
mothers than vice versa. In approximately a quarter of couples the fathers self-reported as being smokers
and mothers self-reported as being non-smokers over the three measurement waves, while between 7.6%
and 10.4% of couples consisted of smoking fathers and non-smoking mothers (Table 3).
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When considering the number of cigarettes smoked yesterday, mothers who smoked and had smoking
partners self-reported consuming significantly more cigarettes than mothers who smoked and had non-
smoking partners at the 1-year measurement wave (P<0.001) but not at the 2-years (P=0.59) or 6-years
(P=0.86) measurement waves. The median (Q1, Q3) self-reported cigarette consumption for mothers who
smoked and had smoking partners was 5 (4, 10), 5 (4, 10) and 6 (4, 10) over the 1-year, 2-year and 6-year
measurement waves respectively, while the median (Q1, Q3) self-reported cigarette consumption for
mothers who smoked and had non-smoking partners was 4 (2, 5), 5 (4, 8) and 5 (4, 10). When considering
fathers who smoked, there was no difference in their self-reported cigarette consumption between those
who had a smoking partner and those who had a non-smoking partner over all measurement waves (all
Wilcoxon’s rank sum tests P>0.05). The median (Q1, Q3) self-reported cigarette consumption for fathers
who smoked and had smoking partners was 10 (6, 13), 10 (5, 14) and 10 (6, 15) over the 1-year, 2-year and
6-year measurement waves respectively, while the median (Q1, Q3) self-reported cigarette consumption for
fathers who smoked and had non-smoking partners was 10 (6, 15), 8 (5, 14) and 10 (6, 15).

The distributions of the smoking status of couples by the three major maternal and paternal ethnic groupings
(Samoan, Tongan and Cook Island Maori) at the 1-year measurement wave are presented in Table 4, to
identify whether important and different patterns emerged. A significant difference in the distribution of
smoking status existed between Samoan mothers and fathers (Fisher's exact test, P<0.001) and between
Tongan mothers and fathers (P<0.001), but none was found for Cook Island Maori (P=0.13) mothers and
fathers. In particular, significantly more couples with non-Samoan mothers and Samoan fathers were both
smokers (32.8%) than couples with Samoan mothers and Samoan fathers (12.0%) or Samoan mothers and
non-Samoan fathers (14.8%). This pattern was also apparent in the 2-year and 6-year measurement wave
distributions; it was significant in the 2-years distributions (Fisher’s exact test, P=0.04) but not in the 6-years
distributions (Fisher’s exact test, P=0.25) due to the reduced sample numbers (data not shown).

Discussion

Prevalence estimates for smoking in both mothers and fathers over all three measurement waves were
higher than the 26.9% reported in the 2006/07 New Zealand Health Survey.® Indeed, 45.2% of fathers within
the PIFS self-reported smoking at the 2-years measurement wave; a prevalence figure 67% higher than
the national health survey figure. Comparison with national data and trends indicates the prevalence of
cigarette smoking among Pacific people has fluctuated between 30% and 38% over the 5 years from 2000 to
2005." However, between 2006 and 2008 the percentage of Pacific smokers decreased by nearly 5%, with
similar levels of decline amongst Pacific males and females.”® This trend of decline is encouraging given the
concerted efforts to reduce Pacific tobacco consumption, and improve the health and well-being of Pacific
families in New Zealand.

While no significant change in fathers’ smoking prevalence over time was observed, a significant increase
in mothers” smoking prevalence over time was noted. This result suggests that mothers smoking prevalence
may be returning to pre-pregnancy smoking levels. Previous research has found that many women modify
their smoking behaviour once they discover they are pregnant.® Women who quit smoking at this stage
are often a highly motivated group that are very successful in abstaining throughout their pregnancy.?
However, these women are often susceptible to very high rates of relapse postpartum ', with one study
estimating that between 29-85% of women who quit smoking as a result of pregnancy relapse after delivery.?
Supporting mothers to stay abstinent during pregnancy as well as postpartum could be a cost effective
use of cessation resources as they are likely to be a very motivated group.? Research from Melvin and
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colleagues suggests that recognition and encouragement of mothers, including affirming their decision to
quit, describing the health benefits for them and their baby, and encouraging them to remain abstinent, may
be helpful in preventing relapse.?

While the concordance of smoking between mothers and fathers was statistically significant, it was
classified as being poor over each of the three measurement waves — according to the classification of
Landis and Koch.' Moreover, there was significant asymmetry seen between the smoking status of parents,
with fathers being more likely than mothers to be the smoker in one-smoker couples. This might be predicted
from the difference between maternal and paternal smoking prevalence noted above. However, what this
study empirically demonstrates is the extent to which the smoking behaviour of coupled mothers and fathers
overlaps. Specifically, around 50% of Pacific children have parents that both do not smoke, although other
members of the household not surveyed in this study may be smokers. Naturally, this implies that at least
half of Pacific children are subject to at least one smoking parent. Clearly, unless parents are proactive in
shielding or eliminating environmental tobacco smoke from their children’s environment, a large proportion
of Pacific children are likely to be exposed and face the myriad of sequelae causally related to cigarette
smoke.’

Significantly, around 25% of Pacific children had both their mothers and fathers who smoke. It is likely that
these children are at the greatest risk of being exposed to environmental tobacco smoke. Tobacco smoke
from both mothers and fathers makes substantial contributions to infant exposure to tobacco smoke, and
the relationship is complex, as consumption levels and smoking attitudes can be different for parents when
both smoke versus couples where only one partner smokes, as demonstrated here and elsewhere.® This
interaction between parents needs to be considered rather than focusing on mothers’ or fathers” smoking
behaviour in isolation.”® Health promotion programmes need to place more emphasis on tackling fathers’
smoking. Currently, fathers’ smoking receives far less research or health promotion attention than mothers’
smoking. Protecting infants from fathers’ as well as mothers’ smoking is key to reducing environmental
tobacco exposure, especially among Pacific children.

When investigating whether importantly different ethnic patterns of parental smoking concordance existed,
a significant difference was found between non-Samoan mother and Samoan father couples (with 32.8%
both smokers) and the Samoan mother and Samoan father couples (with 12.0% both smokers) and Samoan
mother and non-Samoan father couples (with 14.8% both smokers). However, it is unclear whether this
is explained by differences in socioeconomic status, a spurious association through multiple testing, or
is indicative of a difference in maternal behaviours and influences amongst Samoan mothers. No such
difference was found between Tongan or Cook Island Maori couple combinations.

The PIFS has many salient strengths, including that it follows a large birth cohort over time, it involves
the family triad (mother, father and child) and it has achieved a relatively small attrition rate to date.™
Moreover, no differential attrition associated with smoking status over time was observed in the study
for either mothers or fathers. Thus the missing data were likely to be missing at random, not differentially
related to smoking status and yielding importantly biased estimates. Arguably, the most important limitation
of this study is the reliance on self-report of smoking, not validated by any biochemical tests. However, self-
reported data on current smoking status can have high validity, and this has been demonstrated in previous
research regarding the prevalence of smoking measured using self-report data.® Moreover, the question
used in the PIFS - “How many cigarettes did you smoke yesterday”, differs from the question used in other
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tobacco surveys in New Zealand e.g. “On a typical day how many cigarettes do you smoke?”.” While the
question in the PIFS is likely to capture information on current smokers, there are limitations to its ability
to capture “intermittent” or “daily” smokers. Nevertheless, previous research has utilised this question.?
Furthermore, additional investigations have established the utility of self-report data as a reliable indicator
of smoking status, particularly within population based studies %%, Another limitation is that smoking
behaviour was not elicited from either parent, so it is unknown whether parents of Pacific children routinely
engage in protective practices such as smoking outdoors and having smokefree vehicles. There is a need
to explore in further depth the reasoning behind the results seen within, thus motivating the need for focus
groups and further exploration into the attitudes and behaviours of smoking amongst Pacific parents.

Reducing infant exposure to tobacco smoke, by encouraging parents to quit smoking or banning smoking
in the home and local environment (such as vehicles), is likely to bring about improved health outcomes for
many Pacific children. However, unlike mothers’ smoking, very few studies have examined the factors linked
to fathers’ smoking.” Although men’s smoking has received some research attention, men as fathers have
received scant attention in the literature on smoking, their motivations and behaviours. Yet smoking fathers
are a potential major contributor to the environmental tobacco exposure within a household; especially
with their higher smoking prevalence and their generally higher cigarette consumption. Findings here and
elsewhere® suggest that the interaction between parents should be considered rather than focusing on
mothers’ or fathers’ smoking behaviour in isolation. Health promotion programmes need to focus on both
fathers and mothers. However, the scant information in the literature about fathers’ smoking means there is
little research to underpin such health promotion programmes. Research efforts are thus urgently needed
in this area to help prevent Pacific people’s premature death and poor health.
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