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Executive summary

This project took an innovative approach to gaining greater understanding of the lives of a group of
New Zealanders for whom the smoking rate remains persistently high despite efforts to reduce it:

young Mlbri women. Thi s pr o] thinkbig, test snthll aad nive fast 6 approach to

build an understanding of the lives of young MUbri women who smoke, to lead to actionable
insights.

This technical report describes the analytics component of the project, presenting results of the
analysis itself. The report also shows thatthis form of innovative project process, which

represented a number of 0 f(indudirgfavingfthe co-dedigeandli ni st r vy

analytics components running in tandem) , waslargely successful. However, wenote a number of
lessonslearnt that will improve the process for future projects. As such, the key findings of this
report are divided into two sections i what we discovered and how we learnt

This technical report should be read in conjunction with the other three documents that were
produced as part of the analytical part of this project: evidence brief, summary A3, and the how-to
guide.

Key findings abouty oung MbDori women

We did the data analysis in three main steps:

I Step 1: descriptive statistics (including baseline information on age by smoki ng status) to
provide a view of the youngM Uri women aged between 18 and 24 years in terms ofvho they
are, where they live and what their lives are like.

9 Step 2: statistical testing (chi-square, odds ratios, correlation coefficient) to examine which
variables were likely to be determinants.

9 Step 2: predictive modelling (multiple logistic regression) to quantify the influence of key
variables identifi ed through statistical testing .

Overall, approximately 38% (13473) of the 35,010 M Ubri women agedbetween 18 and 24 years
indicated that they were regular smokers (ie, daily smokers) during the 2013 Census,compared
with 48% (16,959) who indicated they had never smokedand 13% (4,578) who were exsmokers.

The biggest change in smokingstatus among MUbri females happen at a fairly young age,
particularly between the ages of 15 and 24years. At 18 years of age2 in 3 had never smoked. At
age 24 yearsonly 1 in 3 had never smoked.

From our analyses, different patterns can be seenin several areas ofthe lives of young MUbri
women aged between 18 and 24 yearsvho regularly smoke and those who have never smoked

f Young MDb o rwho aregegdansmokersare 3 times more likely to live in a household
where there are other smokerscompared with those who do not smoke. More than 1 in 2 young
MbBbor i wwasmaoke lived with at least one other adult who smokes. In contrast, almost 2
in 3 women who have never smoked live with adults who also do not smoke.

Young Mbori women who smoke: technical report  Vii
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f Young MbBbori women wh oared.btenesrmerg likélyaa have nosécendasy
school qualification than those who have never smoked, while those who have never smoked
are likely to have a higher secondary school qualification (2.5 times more likely to attain a Level
3 or 4 Certificate at secondary school) than those who are regular smokers.

f Young MbBbori women who are regular smokers are 1.
unemployment benefit as a source of income than those who do not smoke Not smoking is
more common among Yy o boag inidhdemploynmeot (6eé%), compared with
those who smoke (31% are regular smokers).

f Young MbBbori women who are regular smokers are 1.
purposes benefit as a source of income than those who do not smoke. Amonghose who have
never given birth before, 59% have never smokedwhile 31% are regular smokers.

For all three smoking statuses (regular smoker, exsmoker, never smoked), there is a far greater
proportion of young M Ubri women living in the most deprived neighbourhoods, with 42% of young
MbB or i  wwhatieenn the most depriv ed neighbourhoods (quintile 5) , while 7% live in the least
deprived neighbourhoods (quintile 1).

There is a largedifference in the proportions of regular smokers and those who havenever smoked
by quintile .
1 Inthe least deprived neighbourhoods, 19% were regular smokers and 70% have never smoked

1 Inthe most deprived neighbourhoods, 48% were regular smokers and 39% have never smoked.

f  YoungMUbri women who have never smoked are 1.5 tines more likely to live in the least
deprived neighbourhoods (quintile 1), compared with those who are regular smokersor ex-
smokers.

Key lessons learnt from a new way of working

This project represented a valuable opportunity for Ministry of Health staff and external
partners to learn abouty o un g MDb o ramnd trial & nmesviprocess for producing actionable
insight. The first month of the project was focussed on setting the data foundation, the second on
data analysis and interpretation, and the third on c ollation of analytical results and integration to
produce the series of outputs.

As the project progressed, itquickly became apparent that lessons we were learningcould improve
both the understanding of the subject area as well asthe efficiency of the process for future
projects.

The following factors greatly contributed to the success ofthe project process

9 Sharing, ideas and results early and often (including with an advisory group and co-
design partners).

1 Selecting ateam with the full complement of appropriate skills

viii Young Mbori women who smoke: technical report



The following points are of particular note for those who intend to carry out projects of a similar
nature:

1 Timing is important from the point of lining up all project components (including personnel),
particularly with mandatory requirements from Statistics New Zealand for two phases of
checking outputs before release.

9 Striking a balance between interpretation and speculation to communicate results
effectively is a challenge that requiresconstant mindfulness.

1 The modelling phase was not deemed D be crucial at the start of this project but the results
proved to be informative and future projects would benefit from inclusion of predictive
modelling from the outset. However, our modelling results must be interpreted with caution as
we had limited capacity to refine the models in the time available.

This project represented a valuable opportunity for Ministry staff and external partners
tolearnmor e about young MDb oandtriavdmeprocesh o s mok e

We recommend that this process is repeated, focussing ondeveloping replicable and re-
usable code and methods.

Analysts and others who are interested in developing projects of a similar nature can use this
technical report in conjunction with the how -to guide as guiding documents.
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Introduction

This technical report describes the results from and methods used in the analytics component of a

project looking at the lives of young MUbri women who smoke. The project shows that it is possible

to build understanding of the lives of this cohort of women( MBb or i agedr& 24 yearswho

said 6yesd to smoking at | east maweeryshorgtimeframtet e per

This technical report is structured to provide infor mation on both analytic insights observed about
the | ives of youithginndative grocessoofmrerestigatingdhe issue. We outline
the methods, results, conclusions and limitations for both aspects, addressingthe questions as two
separate pats.

T Smoking: Who are the young MUbri women who smoke? What are the lived experiences of
young MUbri women who smoke and those who do not?

9 Project process How ctami ntkhebidég, t est approadhfocusingdnamove f a
singular health issue usedhere be adopted/adapted for future projects of a similar nature?

Smoking in New Zealand

New Zealand has made a commitment to reduce smoking rates across all sectors of society, in line
with the goal to be smokefree by 2025. However, while smoking rates aredropping for some
groups, for others there has been little decline, suggesting that some interventions are ineffective.
Reducing smoking among MUbri is one of the fastest ways to address inequities in Mbri health
outcomes, to increase wharlli well-being and to relieve the high burden and costs of smoking to
communities and the health system.

Previous research has shown that Mlbri women aged between 18 and 24 years stand out as a group
of particular concern, with 42.7% of this group reporting regular (dail y) smoking, compared with
8.6% of non-M Ubri women of the same agé. The first step towards reducing the smoking

prevalence for youngMb o r i  visdandevelop a deeper understanding of who they are.The
Ministry of Health therefore initiated a project to gain greater understanding of the lives led by the
smoking and non-smoking portions of this population.

A new way of working : analytics and co -design in tandem

The project brought together external experts in co-design and analytics and a core internal

analytics team and co-design team from the Ministry of Health to get a better understanding about
thelivesofy oung MbBbori women. R e d eamnplexgrobtemm (Ckniefmg r at es i s
framework) where cause and effect is unknown without a clear cut path forward.2 Therefore, this

project takesa 6t hjtestemdla gd move fabyt & approach

1 being ambitious in tackling tough problems and being innovative by bringing many different
expertise areas to buld new insight (think big)

1 having clear timelines, monitoring against them and being disciplined about sticking to them
(test small)

1Ministry of Health. 2016. Annual Update of Key Results 2015/16: New Zealand Health Survey. Wellington: Ministry of
Health.
2SnowdenD and BooneMA Leader 6s Fr amewor k Hanmnd Budieessi Review, Novdhetbér 200 .
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1 using project management disciplines and using a feedbackdriven approach to work, and
being flexible and adaptive to changes gathered from feedbackimove fast).

This project also aims to build organisational understanding and capacity to adopt/adapt co -design

met hodol ogies, in |Iine with the Ministryds ai ms t
connecting empathy to policy and service design and to demonstrate what can be achieved through

working together innovatively. It is the first of its kind to be commissioned by the Ministry.

This project also represents the first occasion that the Ministry of Health has led work of this type
using Statistics New Zealandbés I ntegrated Data 1In

The analytics component

Key task: take a broad sweep approach to identify MCbri women who smoke and describe
the lives that they lead.

The task of the analytics teamwas not to identify what causes these women to smoke, but rather to
describe as best we can the lives lead by young Kbri women. We undertook a descriptive analysis
to define the M Ubri women smoking population using research, data and analytics and presenta
more nuanced picture of this group of women (who they are, what they do, where they live) in this
technical report. The intention was to triangulate quanti tative and qualitative insights, by
combining data insights together with people insights to provi de as rich a picture as possibleto
enhanceour capability to find meaning. This report and the other project outputs build on
previously published literature that i s outlined in the accompanying evidence brief (Figure 1).

From a social investment perspedive, this project has five components and the analytical phase
outlined in this report is a proof of concept for components 1 and 2:

1 Component 1: Data foundation
Component 2: Understand the population
Component 3: Evaluate service effectiveness (out ofscope).

Component 4: Calculate value (out of scope)

= =4 =4 =

Component 5: Make decisions (out of scope)

We usedprinciples from the agile framework in how we designed and implemented the analytics
complement of the project. This included:
9 using an iterative approach to analysis where each step of the analysis strengthens the one
before
1 sharing results early and often within the team and with the wider group
9 incorporating feedback from team members and the wider group with each step we took
1 keeping in touch regularly through face-to-face meetings and emails so that progress was
visible and responsibilities were clear
1 playing to our strengths by having a cross-functional team.

This technical report is part of the suite of outputs for the analytical component ( Figure 1). The
outputs are designed to share what we learntabout young MUbri women who smoke using data and
analytics, and about how to usea similar pro cess effectively for future projects of a similar nature.

Young Mbori women who smoke: technical report 11



Figure 1: Outputs from analytical component of project
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We also presented results and lessons learnt during the project at update sessions (alcomers
meetings) where any interested parties were welcome. The attendees found these sessions to be
informative and were a good opportunity for the project team to hear from other people in the

Ministry of Health. We had three all -comers sessions:

9 The 1st alkcomers (9 May 2017)focussed on process, jprticularly : how to take a social
investment approach for data and analytics; how the IDI can be used and its benefits and our
plan for delivering the analytics component of this project.

9 The 2nd all-comers (31 May 2017) presented descriptive statistics as preliminary results, and
included a discussion with the attendees about the results and actionable insights.

9 The 3rd all-comers (29 June 2017) focussed on integrating insights from the codesign
component with the analytics component. Attendees participated i n discussion of the results
and had the opportunity to view results presented on boards around the room.

Those attending the second allcomers session were invited to respond to the preliminary results

through group discussion of the following questions:

1 What is one thing you feel?

1 What is one thing you wonder?

1 What is one thing that surprises you?

1 What is one thing that you could do with this information?

Despite the focus provided by the questions, responses were wideanging, reflecting the
complexity of the issue. Many responses were relevant to future iterations of the project process (
wonder how we can understand those that are missing in the data? ). A number of comments

suggested the results were not entirely surprising (eg,| 6 m

surprised at

t he

results) but some also indicated frustration about how to effect positive change (eg, | feel hopeless
that the enablers are really big things i education, poverty, employment . | feel worried that we

arenot

h el pi)nSpevefalaespondents mdicgtéd that they would take the information to
other teams in the Ministry and think about how th e integrated approach could be used elsewhere.

12 Young Mbori women who smoke: technical report
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Key lessons and future
Improvements

It is important to reiterate that in combining analytics and co -design in this way, this project is the
first of its kind to be carried out by the Ministry of Health. Itis also the first time that the team has
used the IDI. The lessons learnt while attempting this new way of working cooperatively are highly
valuable for future endeavours of a similar nature, and the skills gained can be applied to other
guestions using the 28 data sets available in the IDI. We therefore outline here one set of key
lessons and suggestions for future improvements that relate to the study itself (analytical methods)
and another for the project process.

Choice of variables and study population f or analyse

T

Using census data held in the IDI, we were able to identify variables that may have intervention
power in our target group of young M Lbri women.

Other data sets in and outside the IDI should be considered for analysis to form a broader
picture. Other areas of interest that we did not include in our analysis are recreational
activities, mental health conditions, alcohol consumption, and contact with other people
(outside of the household).

Young MUbri women who were ex-smokers represented a smallproportion of our overall study
population, primarily due to the age inclusion criteria we applied. A future option would be to
shift the study population to an older age group and potentially choose other variables more in
line with the older age group.

In the future, it could be useful to start from the Statistics New Zealand estimated resident
population so that we can quantify the quality of linkages between our data sets and the base
population.

Balancing between output that is timely and adding value

1

Team members should be coached at the beginning of the project with regard to
expectations ; it was necessary to get used to the different wayof working that was required
(eg, sharing draft outputs earlier than usual).

Ther e i s scopercigaprowherf a pdject garners wide interest, as this project did.

The modelling phase  was not deemed to be crucial at the start of the project but the results
proved to be informative and future projects will benefit from inclusion of predictive modelling.

Variat ions to modelling

|l

These models were the best the analysis was able to produce within the short timeframe of the
project. They do not represent the best models for the topic of our analysis. For example, some
variables with high correlation are included in these initial models.

With more time, the next step would be to remove some variables, such as PHO enrolment
(95% of the population are enrolled anyway), or trade-off between variables with high
dependency, and see what impact that might have on the model.

The variable "internet” shows up as significant, but it is possible that it is a proxy for another
variable that is not included in this study. Indeed, access to the internet would have changed

Young Mbori women who smoke: technical report 13



1

since 2013 (most people will have it now), so if we run the model again we might want to
exclude it.

A possible future option would be to run the models excluding the New Zealand Deprivation
Index to see what else becomes influential in absence of a measure that is designed to represent
cumulative material and social disadvantage.

Project planning and timing

T

The initial project timeframe was 4 to 6 weeks, but this proved to be unfeasible. However, we
have shown that it is possible to identify key factors relating to a singular health issue in a short
timeframe (appro ximately 3 months).

Statistics New Zealand implements a rigorous system for checking outputs based on IDI data to
protect confidentiality. These timeframes for checking of output for release (uptol
week for phase 1 and 3 weeks for phase 2) must be incomrrated into project timelines.

Timing and project management  are important with regard to lining up all project
components (including personnel) are lined up in a timely manner and with regard to
obtaining and incorporating feedback on draft outputs , Which is a more complex task when
the team is a multidisciplinary/multiagency one.

Getting the right people together at the right time

T

Team members needed to be demanding, flexible, disciplined and creative to be able to operate
effectively in this type of work situation.

Engaging with the wider multidisciplinary group at each milestone was hugely helpful in
refining the scope of the study and ensuring that the outputs are useful.

Seeking guidance from, and providing project updates to the advisory group at regular intervals
ensured that the project team received high-level input throughout the iterative project process.

Including three 6 a-t b mer s 6 médfer Ministrg aff with an interest in the process or
outputs of the project) proved vital in ter ms of encouragement andfeedback

Having close contact with the co  -design partners  from early on in the process also
benefitted both components of the project (analytics and co-design).

The project benefited from ideas and results and processes being shar ed early and

often . However, there is a need to have discipline around sharing early and often, to keep
project on track and allow for the requisite amount of discussion, as this is somewhat contrary
to natural instincts around sharing only when components arein a more polished state.

It will vastly aid future projects of a similar nature if there is capacity for knowledge transfer
between by adding other analysts to projects so that they can learn from us and continue to
build skills within the Ministry o f Health for this type of work.

This project represented a valuable opportunity for Ministry staff and external partners
toleasnmor e about young MDb oandimplemaneanewpnooesss mo k e

We recommend that this process is repeated, focussing ondeveloping replicable and re-
usable code and methods.

Analysts and others who are interested in developing projects of a similar nature can use this
technical report in conjunction with the how -to guide as guiding documents.

14
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Methodology

Process

The quantitative analysis described in this report followed an iterative approach with each step
building on the precedin g one andwith the aim to provide the results with a strong evidence base
(Figure 2). We were mindful that future interventions might be aimed at preventing women
smoking in the first place or encouraging smokers to quit, but that it would likely be a combination
of both. Therefore, the scope of the analysis includes identifyingthe influencing factors for young
M Ubri women who smoke and have never smoked, and determining how influential those factors

are.

The timeframe for the project was three months (April 1 June 2017)and the major tasks were
divided up as shown in Table 1. The methods relating to data foundation and data analysis are
outlined in more detail in the following sections.

Figure 2: Analytics project process and methods overview

- Subject
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population
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- Literature
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Conduct
statistical
tests
(Step 2)
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predictive
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the target
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Team members and principal responsibilities

All team members worked in a collaborative fashion by being involved in discussions and providing
feedback for all outputs. The principal responsibilities for each team member were as follows:

1 Cheree Shortland-Nuku: project co-ordinator
1 Emily Mason: data and analytics leadership and co-ordinator

9 Esther Lim: data analysis and interpretation, preparation of technical report, summary A3 and
how-to guide

1 Sonia Chen:data analysis and interpretation, preparation of technical repo rt, summary A3 and
how-to guide

Jo Davy: technical report writer
Louise Rutherford: evidence brief and how-to guide writer

Kylie Reiri: peer review and advisor for data analysis and interpretation.

Young Mbori women who smoke: technical report 15



Table 1: Project timeline and major steps

Month 1: Data foundation

Week 1 Engaged project analysts; applied for access to the IDI; defined the project
goal; identified potential data sources; decision made onwhich data
sources to use.

Week 2 Literature review; discussion around a stepped statistical approach,
variables and project population; continued pursuit of IDI access approval.

Week 3 Test data setconstructed and used to build a statistical model; IDI access
confirmed; confidentiality training completed.

Week 4 Team members for analytical, process and evidence brief support engaged;

target population selected; variable shortlist selected; outcome categories
defined.

Month 2: Data analysis and interpretation

Week 5 Three-step statistical approach confirmed; first step results submitted to
Statistics NZ microdata team for phase 1 checking; variable lection and
categories refined; presentation for first all -comers meeting submitted for
phase 1 checking.

Week 6 First all -comers meeting; technical report writer engaged; second step
statistical analyses started.

Week 7 Secondstep results submitted for phase 1 checking; phase 1 approa
granted for new team members; third step statistical analyses started.

Week 8 Analytical r esults sent out for peer review; presentation for second allF
comers meeting submitted for phase 2 checking.

Month 3: Collation of analytical results and integration

Week 9 Interpretation of third step results; third step results submitted to IDI fo r
phase 1checking; second alkcomers meeting.

Week 10 Technical report and A3 preparation ; drafts of technical report, evidence
brief and A3 sent out for wider group (using phase loutput) review.

Week 11 Draft technical report and draft A3 submitted for phase 2 checking;
evidence brief finalised.

Week 12 Third all -comers meeting; How-To guide draft sent out for comment.

Week 13 Technical report and How-To guide submitted to project advisory group.

Note: Statistics NZ follows a two-phase model to ersure that microdata output from the IDI is acceptable for sharing.
Phase 1 outputis confidentialised output used for further research and writing up findings and can only be shared with
the research team (ie, named researchers on the microdata access apiglation). Phase 2 output is confidentialised output
that is usually in the form of a publication, paper, or presentation and can be released into the public domain.
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Data foundation

Data sources used

New Zealand is a wealthy country with regards to data. There are a number of data sources, both
administrative data and survey data, which would contribute to developing a rich picture of the
lives of young MUbri women.

With a short project time frame and tightly defined goals, we applied the following crite ria to each
candidate data set:

i data is available for use now: can it be accessed within one week?

i datais at the appropriate level: is the data at an individual level and event level?
i data can be linked: can the data be linked to other data sets now or inthe future?
1

data has sufficient coverage: des the data cover a large enough sample of smokers when
broken down by 3 or more variables?

i datais current: does the data cover the period 2011 onwards?

The Integrated Data Infrastructure (IDI) platform was de cided to be the best option, based on the
above criteria, as well as the relative advantages comparing to many other subject specific survey
data sets:

1 alarge number of health and non-health data sets are already available
1 linkages have already been made
9 analysts have a good chance of gaining access within a relatively short timeframe.

We decided to use the 2013Censusd at a vi a St at i sIiDliastke pfieamwy sodrecaofi and 6 s
data, with additional information from other relevant data sets already ava ilable in the IDI. The

2013 Censusdata was also used as a meanstidentify the study population . For future analytics

projects, it will be worth considering adding data from the NZ Health Survey as it contains more in

depth data about smoking behaviour, undiagnosed mental health conditions and alcohol use that is

not currently available in the IDI.

Ball et al (2016)3 presented a critical review of national data sources to inform progress towards the
Smokefree 2025 goal. Based on this paper and the criteria set out above, the 2013 Census was
deemed to be the best means of identifying smokers for this project because:

9 it has the advantage of reaching 93 95% of the NZ adult population
it is not subject to sampling error
it has a clear smoking question (Do you smoke cigarettes regularly,that is, one or more a day?)

it is accompanied by other key information about the per son that is likely to be useful

=A =4 =4 =

it is in the IDI and has been linked to other data sets.

3 Ball J, Stanley J, Wilson N, et al. 2016. Smoking prevalence in New Zealand from 1996 2015: a critical review of
national data sources to inform progress toward the Smokefree 2025 goal.NZMJ 129(1439). URL:
https://www.nzma.org.nz/journal/read -the-journal/all -issues/2010-2019/2016/vol -129-n0-1439-5-august-2016/6958
(accessed 8 June 2017).
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The following issueswere highlighted when choosing to use the Census:

T I't is a snapshot of someoneb6s I|ife on a single
since stopped smoking, has since commenced smoking, or smokes more now.

1 Smokers are likely to be overrepresented in the group most likely to be missed by the Census.

Establishing key variables and common definitions

Given the breadth of data in the IDI and our timeframes, we needed to be disciplined about
limiting the analysis to a key set of metrics at first, leaving ourselves with the option of expanding
and refining later.

We established a set d themes and questions(Figure 3) and used the IDI dictionaries to pick out
variables that would answer some of these questions. The initial set of about 50 60 variables was
distributed to awider group for feedback and consultation and aimed to reduce the list of fewer
than 20 key variables in the first instance.

We sought advice fromthe wider group on their preferences, particularly in refining the variables
to a derived version that hopefully answers areal question. For example, when looking at the size
of the housean individual livesin, we wanted to understand whether the wider group wanted to
know actual number of residents in the household or whether if the household is overcrowded
(derived from number of residents and number of rooms).

The initial shortlist of variables was ranked according to importance and ease and some were
included in the hope that myths could be debunked
category until early results were available and then there was a further refinement. Following

feedback and consultation, we reduced the number of variables to 3Q grouped into 7 themes.

Figure 3: Project themes and questions

Which area do they live in?
How old are they?

What is their iwi? > What are their demographics? Where do they live?
What other ethnic groups do they identify with?
Where were they born? \
> Where do they come from?
How long have they been in New Zealand?
How many children to they have? \

How do they live?

Is the area urban or rural?

Have they moved homes in the last few years?

AN

Do they own or rent their home?

Who's in their household?

What is their occupation?

A

What is their annual income?

Do they have a partner/spouse? Who are their family? Maori women: sllmlnlly vs not smoking
/ Do they have a student lsan?
Do they have dependants?
Do they receive government assistance?
Do they have a disability?
Do they have a case worker?
Do they have a serious chronic condition?
\ Are they enrolled with a PHO?
Have they been admitted to hospital recently? How is their health?
Do they interact with government? Are they currently in school?
Have they been to ED recently?
Are they victims of a crime?
Have they accessed mental health and addiction services?

Do they have any criminal charges?

Refining the study population

While we were clearat the beginning of the project that we would limit the analyses to people we
could identify as being MUbri women using the 2013 Census, we had the option of limiting further
to M Ubri women of a particular age group.
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The following reasons for limiting further (maximum age is 15 to 35 years) were considered:

9 Other data sets we might use to supplement the Census data do not cover people over a
certain age (eg, education data).

1 Analyses are simpler with fewer age graips and if they deal with fewer life factors (eg, the
lifestyle factors and stresses of an 18 year old are very different from those of a 60 year olil

We sought advice fromawider group on their preferences, providing them with data on current
smoking and daily smoking prevalence. With their recommendations in mind, we then looked
through the refined list of variables and matched the time period of the data setto the age ofthe
study population . We limited the study to the preferred age group of 18 24 yearshbecause:

1 we were able to determine that we would be ableto source all necessary data for this age group

9 this group shows the biggest difference in daily smoking rates, canpared with non-Mb o r i [
same age group

9 this age group represents the core age group targeted by the calesign team

9 adding school-aged children who have parents/guardians makes data interpretation extremely
difficult.

Determining smoking statusfor young Mbor i W0 me n

We used questions 21 and 22 of the 2013 Census individual form Figure 4) to establish the
"outcome" categories of "Regular smoker", "Ex-smoker" and "Never smoked", with the definition of
regular smoking being smoking one or more cigarette a day (ie, daily smoking). These smoking
status questions were only applicable to people aged 15 years and over.

Figure 4: Questions related to smoking in the 2013 Census individual form

m If you are aged 15 or older — go toFl] |
If you are aged less than 15 — go to[T]

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

DON'T count pipes, cigars or cigarillos.
Count only tobacco cigarettes.
yes —= go to fE]

no

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

es

- Mark

no your answer
like this: —
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Data preparation and handling

The data required for analysis was sourced from four main data sets in the IDI:
2013 Census(Statistics New Zealand)
National non -admitted patient collection (Ministry of Health)

Publicly funded hospital discharges i event and diagnosis/procedure information (Ministry
of Health)

9 Primary health organisation enrolment data (Ministry of Health)

We used the 2013 Census individual table to identify the core studypopulation. We then linked
each person to other tables in the IDI (eg, 2013 Census dwelling data, emergency department
events in the National non-admitted patient collection data) to build the data setand records were
only kept if they had a valid smoking status recorded. The data setused for analysis had a single
line per person.

Data a nalysis

Data analysis consisted ofthree steps (Figure 2):

I The descriptive  component (including baseline information on age by smoking status)
provided a view of the target group of young MUbri women aged between 18 and 24 yearin
terms of who they are,where they live and what their lives are like (Step 1).

i The statistical testing component (chi-square, odds ratios, correlation coefficient) examined
which variables were likely to be determinants (Step2).

1 Predictive modelling (multiple logistic regression) was carried out to quantify the
influence of key variables identified through statistical testing (Step 3).

Descriptive statistics

To calculate simple percentages for the descriptive statistics section, we took agroup of individuals

with a certain characteristic (eg,Mb or i w0 meir24 yearsemio had®ho secondary schml

gualification) and calculated the proportion of each smoking statusto show how this differs from

the proportion of each smoking statusat a study population level ( i e, Mbori wdmen age:
years).

All unweighted counts and corresponding percentages presented have ben randomly rounded to
base 3 as per Statistics New Zealand guidancé.

4 Statistics New Zealand. 2016. Microdata autput guide (Fourth edition). Wellington: Statistics New Zealand.
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Statistical testing

Chi -squared test: We conducted chi-squared tests to examine the relationship between smoking
status and each variable (eg, regular smoking and age). The results provided evidence and guidance
for the modelling exercise in the next step of the analysis.

Correlation coefficient: The same variables wee then checked for their relationship with each
other, with the correlation coefficient indicating the liner correlation between each pair of
variables.

Predictive modelling

Logistic regression is commonly usedto establish a modelthat predicts an outcome using one or
more predictive variables. For this part of the analysis, we focused on establishing a logistic model
for each smoking status to better understand how different variables are associated with smoking
status. We were mindful from the outset that the timeframe of the project may not allow for a
thorough predictive modelling exercise, which turned out to be the case.

Nevertheless, to establish a baseline for future work, three basic models were establishedusing SAS
software:

1 We used odds ratios to quantify how strongly the presence (or absence) of a variable was
associated with the presence (or absence) of another variable. For example, if the ratio between
the odds of men who live in an apartment and women who live in an apartment is 2, it would
suggest that men are twice more likely to live in apartments than women.

1 We used multiple logistic regression to examine the significance of variables in relation to
smoking status and the R-squared (R?) value to assess the goodnes®f-fit of the models. To do
so, we converted all variables, except ageinto binary values (yes/no) for the modelling
exercise, resulting in a total of 31 predictive variables. We then constructed three models for
each smoking status using forward selection, backward elimination and stepwise regression
procedures. The results from the backward elimination procedure are presented in this report.

Additional information

The code used to extract, transform and analyse the data istored on the IDI server (under
MAAZ2016-05 project code). Please contact Esther Lim or Sonia Chen at the Ministry of Health for
more information.
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Results

All results presented in this sectionarebased on data from Statistics Ne
Data Infrastructure (IDI).

Step 1: Descriptive statistics

The first analytical phase provides the basis of a better understanding of the lives of young MCbri
women agedbetween 18 and24 years. The variables have been grouped into seven main areas
(Figure 5). Only the results that the wider team have deemedto be most relevant for the co-design
phase and for the design of future interventions are presentedhere. For a full set of results, see
Table 2 at the end of this chapter.

Figure 5: Variables analysed in relation to smoking status of young M bori women
Can :
os s TN
AGE EMPLOYMENT

g B &

YOUNGM hwL 2N

CHILDREN HEALTH

28 WA

HOUSEHOLD LIVING SITUATION

To aid with interpretation of graphs, please note the following :

9 For each variable, you can see how smoking status is distributed. he vertical lines (dashed
and dotted) indicate how the total study population is divided by smoking status (smoking,
ex-smoker, never smoked). Theselines are included on subsequent figures.

9 Each bar adds up to 100%

Overview

Overall, almost half (48%) of the study population indic ated that they had never smoked and38%
were regular smokers(Figure 6).
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Figure 6: Di stri bution (%) of young MbBbori women by smoking
Census)

38%; 13,473 individuals 13%; 4,578 individuals 48%; 16,959 individuals
0 10 20 30 40 50 60 70 80 90 100

= Regular smoker Ex-smoker m Never smoked

Age

At 18 yearsof age 2 in 3 MUbri women have never smoked.At age 24 yearsonly 1 in 3 had never
smoked (Figure 7).

Figure 7: Distribution (% ) of smoking status among young Mbori women by age (years)
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The data for 18 yearolds, which showsthat many smokersi and also asizeable number of ex
smokers’i led us to consider that there might be value indetermining the smoking status by age for
all M Ubri women who responded to the 2013 CensusWe hoped that this would give more insight
as to whenM Ubri women commence smoking, which could further inform the co -design portion of
the project, particularly with regard to interventions targeting non -smokers.
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The biggest change in smoking behaviour among Mbri females happen at a fairly young age,
particularly between the ages of 15 and 24 yearsKigure 8). However, further considerations meant
that we continued to restrict our study to the 18 to 24 age group, hamely:

 this group shows the biggest difference in daily smoking rates, compared with non-M (bri in the
same age group

this age group represents the core age grougargeted by the co-design team
adding school-aged children who have parents/guardians makes data interpretation extremely
difficult.

Figure 8: Distribution (%) of s moking status among Mbori women at each age (years)
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Secondary school qualification

There is a clearpattern seenbetweenlevel of secondaryschool qualification and smoking status,
with 61% of young M Uri women who smoke having no secondary school qualification at all and
75% of those who have never smokedhaving attained a Level 3 or 4 Certificate (Figure 9).

Figure 9: Distribution (%) ofsmoking status among young Mbori women,
secondary school qualificatio n

Level 3 or 4 Certificate
Level 2 Certificate
Level 1 Certificate

No Qualification

o
N
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100

. Regular smoker Ex-smoker . Never smoked
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Following secondary school, young MUbri women with a Level 3 or 4 Certificate havea greater
opportunit y for further education (particularly tertiary education) and the majority of this group
have never smoked. The eligibility and uptake of student allowanceshowsa similar pattern for
those with a Level 3 or 4 Certificate, with 64% having never smoked(Figure 10).

Figure 10: Distribution (%) of smoking status among ,bpwhetigerttdpor i wo me
receive the student allowance as a source of income

No
Yes
0 25 50 75 100
. Regular smoker . Ex-smoker . Never smoked
Children

Regular smoking is more common among youngM Ubri women who have children (55% who have
given birth at least twic e were regular smokers) (Figure 17). We looked at multiple aspeds of
having children and found that regular smoking was more commonly associated with several
aspects including requiring income assistance (57% of regular smokers receive the domestic
purposes benefit) (Figure 12).

In contrast, 58% of M Ubri women who have never smoked have never given birth to alive-born)
baby. These women arelesslikely to have to look after children in or out side their household
without pay or to receivethe domestic purposes benefit.

Figure 1 Di stri bution (%) of smoking status among (iwoung MDb
born) babies

2+ babies

1 baby

0 babies

o

25 50 75 100

. Regular smoker . Ex-smoker . Never smoked
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Figure 12:Dist r i buti on (%) of smoking st at us,bawhetherg thgeyo ung

receive the domestic purposes benefit as a source of income
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Employment

Regular smoking is more common among youngM Ubri women who are not employed (Figure 13),
particularly among those who receive unemployment benefit (53%) (Figure 14), while more than
half of young MUbri women who were in paid employment have never smoked(%).

Figure 13: Distribution (%) of smoking statusamong y ou ng MEomeni, by whether they
have paid employment
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Figure 14:Di stri bution (%) of smoking stat ubywhetherthgy young

receive the unemployment benefit as a source of income

No
Yes
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. Regular smoker . Ex-smoker . Never smoked
Household

Living with other adults who smoke is common among young M Ubri women who smoke, with 55%
those who live with at least one other adult who smokeswere also regular smdkers and 34% have
never smoked (Figure 15).

The majority of young Mb o r i  w o nlieerwithvother adults who do not smoke have never
smoked (65%) while 21% were regularsmokers.

Figure 15: Distribution (%) of smoking status amo nwpmanahorig with btoer i
adults who smoke
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Living situation

The way sociceconomic deprivation is measured in New Zealand means that we expect to see
eqgual proportions of smokers across each deprivation quintile (which are of approximately equal
size for New Zealand)at atotal population level. Our results do not reflect this . For all three
smoking statuses (regular smoker, exsmoker, never smoked), there is a far greater proportion of
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young MUbri women (42%) living in the most d_eprived neighbourhoods. Even among those who
have never smoked, there were moreyoung MUbri women living in more deprived neighbourhoods.

However, the difference in proportions between quintile 1 (least deprived) and quintile 5 (most
deprived) is much larger for regular smokers than for those who have never smoked (Figure 16). In
the least deprived neighbourhoods, 19% were regularsmokers and 70% have never smoked, while
in the most deprived neighbourhoods, 48% were regular smokers and 39% have never smoked.

Figure 16:Di stri bution (%) of smoking status among young Mb
deprivation g uintile
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Quin 4

Quin 3

Quin 2
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. Regular smoker . Ex-smoker . Never smoked

Health

More than half of young Mbori women who receive t
(Figure 17). Regular smoking was also more commonfor those who attended the emergency

department, and for those who were admitted to hospital at least once in the previous 12 months

(47% and 46%, respetively).

Figure 17 Di stri bution (%) of smoking status among young |
received the sickness benefit as a source of income
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Step 2: Statistical tests

Chi-squared test

In Step 2 of the analysis, we firstexamined the variables discussed above for their relationship with
smoking status using a chi-squared test. All variables showed a strong relationship with smoking
status (p<0.05).

Correlation coefficient

The same variables were then checked for their réationship with each other, with the correlation
coefficient indicating the linear correlation between each pair of variables (outlined in full in Table
3 at the end of the report). A coefficient of 1 indicates total positive linear correlation, O indicates
no linear correlation, and 11 indicates total negative linear correlation.

Variables with a coefficient greater or equal to 0.55 or lesser or equal to-0.5 are highlighted in

greenin Table3.As A Chi | d car e0 ,a RdHtas vQ harglhighpedmelated they

may not need to be included in the predictive model at the same time. The modelling step(step 3)

will explore this further , time permits. Logistic regression analysis allows us to examine each

variabl ebs explanatory power b yariablesdnlthe drédictye di f f er e
model.

Step 3: Predictive models

At the start of the modelling exercise, all variables were included in the multiple logistic regression
model to form a baseline model for each smoking status. Two results from the regression analysis
are presentedhere for each smoking status: odds ratio and multiple logistic regression model. For
a full set of results, seeTable 4 at the end of this chapter.

Odds ratio

Figure 18, Figure 20 and Figure 22 show the odds ratios for each smoking statuswith 95%
confidence intervals (Cl) The solid dots represent the average and the bars on either side represent
the lower boundary (left) and upper boundary (right) of the confidence interval. Where the
confidence intervals overlap, the variables are not considered to be significantly different at the
95% Cl level.

Multiple | ogistic regression

The results from the backward elimination procedure are presented in this report. Only variables
with statistical significance (p -value < 0.05) are included in the model, as well as their effect on
smoking. The intercept reflects the log odds of a smoking status in the absence of all the predictive
variables.

R2valueswere small for all three models, which suggests a poor model fit. Two main reasons for
this are:
1 the models need further refinement

1 R2values tend to be low in models relating to predicting human behaviour.

5 The cut-off point of 0. 5 was selected based on similar work done in the past.
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Regular smokers

Of the 31 predictive variables analysed, 2 were identified as being statistically significantly relate d
to being a regular smoker (R2 = 0.212). When compared with the rest of the study population (ie,
Mbor i

never smoked and exsmokers), y oung

9 are 3times more likely to live in a household where there are other smokers

wo men

wh o

ar e

regul ar

9 arel1.5times more likely to have no secondary school qualification, and have a 60% decreased
chance of havingattained a Level 3 or 4 Certificate

9 are 16 times more likely to receive unemployment benefit, and 15 times more likely to receive

domestic purposes benefit

1 have a 20% decreased chance of living in more affluent areas (quintiles 2 and 3).

SeeFigure 18for odds ratios of predictive variables and Figure 19for the size and the direction of
the influence of predictive variables on being a regular smoker.

Figure 18: Odds ratios (with 95% confidence intervals)

women who are regular smokers
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No secondary school qualification

Receives a domestic purposes benefit

Attended the ED at least once in the previous 12 months
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Attained a Level 1 Certificate at secondary school

Receives a sickness benefit

Lives in social housing

Age

Has at least one family member in the same household who smokes
Lives in a quintile 4 neighbourhood

Admitted to hospital at least once in the previous 12 months
Enrolled with a PHO

Lives in an urban area

Lives in a quintile 3 neighbourhood
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Is a student
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Figure 19: Logistic regression analysis for variables influencing young M bori women who are
regular smokers

Effect size

25 -15 -05 15

05
Has at least one other adult in their household who smokes ]
Receives an unemployment benefit |
MNo secondary school qualification |
Receives a domestic purposes benefit I
Attended the ED at least once in the previous 12 months ]

Cares for children not in their household without pay |

Attained a Level 1 Certificate at secondary school |

Receives a sickness benefit ]

Lives in social housing m
Age ]

Has at least one family member in the same household who smokes
Lives in a quintile 4 neighbourhood
Admitted to hospital at least once in the previous 12 months
Enrolled with a PHO
Lives in an urban area
Lives in a quintile 3 neighbourhood
Lives in a quintile 2 neighbourhood
Is a student
Attained a Level 2 Certificate at secondary school
Household has intemet access
Lives in a quintile 1 (least deprived) neighbourhood
Attained a Level 3 or 4 Certificate at secondary school
Intercept

Ex-smokers

Of the 31 predictive variables analysed,17were identified as being statistically significantly related
to being an exsmoker (R2 = 0.036). When compared with the rest of the study population (ie,
regular smokers and never smokegmpkersyoung Mbori wo

9 are 1.6times more likely to live alone
9 are 1.5times more likely to have children or are in partnership
1 have a 33% reducedchance ofattaining a Level 3 or 4 Certificate at secondary school

SeeFigure 20 for odds ratios of predictive variables and Figure 21 for the size and the direction of
the influence of predictive variables on being an exsmoker.
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Figure 20: Odds ratios (with 95% confiden ce intervals) for variables influencing young M bori
women who are ex -smokers

Figure 21: Logistic regression analysis for variables influencing young M bori women who are
ex-smokers

Never smoked

Of the 31 predictive variables analysed,19were identified as being statistically significantly related
to having never smoked (R? = 0. 242). When compared with the rest of the study population (ie,
regular smokersandexs moker s), young Miveneversmokede n who h

1 are 2.5 times more likely to have attained Level 3 or 4 Certificate at secondary school
9 areatleast 1.1 times more likely to live in a more affluent area

9 are less likely to receive social welfare benefits.
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