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This thesis is dedicated to all mothers.
Kia kaha e whae 1
Be brave, O Mother

And especially to my own mother,
Deirdre Bernadette Sweeney
19 October 1929 to 21 March 2014

Words of encouragement expressed by birth attendants to birthing Māori women, from The OldTime Māori, by Makereti, 1938, Victor Gollancz Limited, London. Source: National Library of New
Zealand.
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Abstract
Changes to normal sleep are experienced by almost all women in pregnancy and the

postnatal period. Little is known about the frequency, magnitude or chronicity of these
changes, or the relationship between perinatal sleep and postnatal mood. Two studies

were completed to investigate these relationships and to trial a sleep education

intervention.

Study One involved 316 Māori and 635 non-Māori women. Women completed sleep

and health surveys during the third trimester of pregnancy, at 4-6 weeks and 12 weeks

postpartum. On average, sleep duration and quality were highest before pregnancy, lowest
in late pregnancy and did not return to usual, non-pregnant levels by 3 months

postpartum. Symptoms of minor and major depression, measured using the Edinburgh

Postnatal Depression Scale, were more common in pregnancy (35.6% minor, 16.5% major
depression) than at 3 months postpartum (16.3% minor, 7.8% major depression).

Hierarchical regression models were used to investigate the relationship between sleep
and postnatal mood. After controlling for demographics and known risk factors, both sleep
quality and quantity were related to postnatal depression, especially when sleep

continued to decline after birth and the magnitude of sleep change was large. Difficulty
falling asleep, staying asleep, and restless legs syndrome were all also related to postnatal
depression.

Study Two was a controlled trial of a behavioural-educational sleep intervention for

first-time mothers. Control group mothers (n=20) attended a prenatal, general

information session and received two contact-only telephone calls at 2 and 4 weeks

postpartum. Intervention group mothers, (n=20) attended a prenatal sleep education
session and received weekly support calls in the first 6 weeks postpartum. All mothers

completed sleep and health questionnaires. Sleep was objectively measured in all motherinfant pairs at 6 and 12 weeks postpartum using actigraphy. Intervention group mothers

experienced a greater increase in sleep at night than control mothers, and reported higher

levels of confidence, but no other group differences were found. Replication of the
intervention and extension of the study timeframe are recommended.

These findings indicate the importance of sleep for maternal health and have

implications for the practice of health professionals and maternal health policy.
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Preface
E Moe, Māmā: sleep mother, go to sleep mother
Hapu Ora: health in pregnancy

Hauora Hinengaro: mental health

PIPIS: Parent information on Parent and Infant Sleep
A play on words…
Pēpe: baby

Pipi: a small edible clam, endemic to New Zealand
Pīpī: a young chick

This thesis comprises two studies which sit within the scope of a multi-study Health

Research Council of New Zealand funded research project known as E Moe, Māmā:
Maternal Sleep and Health in Aotearoa/New Zealand, or The E Moe, Māmā Project. In total,

1,226 women (Māori = 424, non-Māori = 802) participated in various aspects of The E
Moe, Māmā Project and the aims of the total project were:

1. To investigate the relationship between sleep duration and quality during

the third trimester of pregnancy and labour and birth outcomes. That study,

known as E Moe, Māmā: Hapu Ora, does not fall within the scope of the
current thesis.

2. To investigate the relationship between sleep duration and quality during

late pregnancy and early postpartum and changes in postpartum mood. This
study, known as E Moe, Māmā: Hauora Hinengaro, forms Study One of the
current thesis.

3. To trial a sleep education intervention aimed at improving the sleep of new

mothers and their infants. This study is known as the Parent Information on
Parent and Infant Sleep or PIPIS Study, and it forms Study Two of the current
thesis.

My approach to undertaking this work has been informed, in part, by 20 years’

experience as a childbirth and parent educator, and this explains the anecdotal comments
and evidence which are put forward from time to time in the text.
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My involvement in this programme of research at the Sleep/Wake Research Centre,

Massey University, began six years ago, firstly as an honours student and latterly as a

doctoral candidate. The current project was preceded by a successful feasibility study to
trial the survey instruments and research processes used in the large-scale survey study.

Data for the E Moe, Māmā: Hapu Ora and E Moe, Māmā: Hauora Hinengaro studies

were collected in a single, large-scale, longitudinal survey study, which is described in
more detail in the Methods section of Study One. I was involved in almost every aspect of
the large-scale study. Specifically I contributed to the funding and ethics applications,

questionnaire design, development and production, relationship building with

recruitment sites, direct participant recruitment, database construction, data collection
and entry, as well as a range of activities aimed at building and maintaining networks and

providing education about perinatal sleep. A list of outputs and activities carried out
during my doctoral candidature can be found in Appendix 1. While I have contributed at

every level to the whole E Moe, Māmā Project, my role was within a wider team who also
contributed in similar ways to this complex project. However, the analyses, findings and
discussion which follow are my own work.

Study Two describes the PIPIS Study, which was a small-scale trial of a behavioural-

educational intervention for first-time mothers, aimed at improving their own and their

infant’s sleep during the first three months postpartum. Responsibility for design and
implementation of the PIPIS study was my own.

Statistical guidance was sought in relation to a range of potential approaches to

modelling the data in this study and assistance was given to prepare some of the data for
analyses and to write some of the programming code used, however, I completed all

statistical analyses and modelling reported here.

The cultural context of this research
New Zealand is a bicultural society (founded on a Treaty between indigenous Maori

and English settlers) and health research reflects this duality—drawing on both Western
and indigenous methodologies. New Zealand does not have a constitution bound together

in a single document. The constitution by which New Zealand is governed comprises a
number of pieces of legislation and constitutional elements which include the Treaty of
Waitangi (Department of the Prime Minister and Cabinet, 2008; New Zealand Government,

n.d.). The Treaty of Waitangi is a treaty of cessation, signed in 1840 by Māori and the

British Crown who wished to establish a government in New Zealand. Since it was signed,

much debate has ensued about both the original intent of the document (broadly

vi

described as to uphold the interests of both parties) and neglect by successive
governments to materialise the treaty expectations of Māori, including for their health

(Kingi, 2007). Attempts to bring redress to this situation began for the health sector in
2000 when new health and disability legislation (New Zealand Public Health and Disability

Act, 2000) came into being. This Act is the first piece of social policy legislation to

reference the Treaty of Waitangi.

A number of principles underpin The Treaty of Waitangi, and Government

departments, such as the Ministry of Health, directly reference these principles in their

strategic plans. Though by no means an exclusive list, three common principles regularly
referenced are: Partnership—working together with Māori communities to develop

strategies for Māori health gain and appropriate health and disability services;
Participation—involving Māori at all levels of the sector, in decision-making, planning,

development and delivery of health and disability services; and Protection—working to
ensure that Māori have at least the same level of health as non-Māori as well as safeguarding Māori cultural concepts, values and practices (Ministry of Health, 2002a).

Ethnic disparities in health are widely reported in the literature (e.g. Baker et al.,

2012; Williams, 2002). It has been argued that although disparities are seen to exist,
understanding the mechanisms that lead to differences, as well as inconsistencies in the

research methodologies applied, means such disparities are poorly understood (Paine &

Gander, 2013). Māori make up 15.4% of this country’s total population of approximately
4.5 million people. Māori are one of the faster growing populations groups in New Zealand,

with projected population growth of 1.3% per year, compared to the ‘European or other’
population group, which has a growth rate 0.4% per year (Statistics New Zealand, 2010).

On average, Māori have the poorest health status, including sleep health and mental

health, of any ethnic group in New Zealand (Ministry of Health, 2002a, 2006). For instance,

large scale epidemiological studies have shown that Māori are more likely than non-Māori

to obtain insufficient sleep, report higher rates of excessive daytime sleepiness and
symptoms of insomnia (Paine & Gander, 2013) and be at increased risk of developing a

sleep related breathing disorder (Mihaere et al., 2009). Evidence of differences in the

occurrence of mental health disorders between Māori and non-Māori are also unequivocal,
with the twelve month prevalence of any mental health disorder for Māori being 29.5%

compared to 19.3% for non-Māori (Ministry of Health, 2006). Anxiety disorders are the

most commonly reported (19.4% for Māori, 14.1% for non-Māori) followed by any mood

disorders (11.6% for Māori, 7.5% for non-Māori). The lifetime prevalence of any mental

health disorder is highest in Māori aged 25-44 years (58.1%), and females (52.7%); thus it
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is Māori women of childbearing age who carry the highest burden of mental health disease
(Ministry of Health, 2006).

For more than a decade, the Sleep/Wake Research Centre has worked in

collaboration with researchers from Te Rōpū Rangahau Hauora a Eru Pōmare (University
of Otago, Wellington) on a programme of epidemiological sleep research, with a particular
focus on identifying disparities in the prevalence of sleep problems between Māori and

non-Māori. The rationale for the approach taken to this work is three-fold, as explained by

Paine and Gander (2013). First, health, in the fullest sense of the word, is an inalienable

right of all people in Aotearoa/New Zealand. Second, the inequities in health observed in
our population are not inevitable, nor are they considered fair, just or irreversible. The

factors contributing to the poor health status observed in various social groups, and in
particular for Māori, are interwoven and complex and research must include inspection of
the broader psychosocial determinants of health, including access to the resources

necessary to obtain and maintain optimal health. For this reason socioeconomic status and
ethnicity are always included in analytic models. The distribution of age differs between
the Māori and non-Māori populations, and on average Māori also have a shorter life

expectancy than non-Māori—76.5 years for Māori females compared with 83.7 years for
non-Māori females (Statistics New Zealand, 2013b). Age is therefore another requisite

variable in analytic models. Third, the research approach has been grounded in an
indigenous approach to research termed Kaupapa Māori research, which provides a

philosophy that guides the work (Bishop, 1999; Cram, 2001; Smith, 1999). Proceeding
with research in this way attempts to contribute to an on-going process of monitoring the
Crown in respect of its Treaty obligations.

The E Moe, Māmā project was guided by three key principles from the Kaupapa

Māori research approach to sleep epidemiology, as described by Paine and Gander (2013,
p. 693)

“First, there must be Māori participation and control at all stages of the research.

Second, ethnicity data must be collected appropriately. Third, studies must seek to achieve
equal explanatory and analytical power.”

These three Kaupapa Māori research principles were embraced in the following

ways in the E Moe, Māmā study:

(1) Māori participation and control at all stages of the research. To support the

principle of participation in the E Moe, Māmā study, two principal investigators co-lead the

project, one Māori and one non-Māori. A senior Māori health researcher also sat on an
advisory group established to give expert input and support to the entire research team
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and project. Māori researchers were responsible for building and maintaining
relationships with Māori communities and groups, as well as give leadership to Māori

recruitment and retention processes. The Māori co-principal investigator also held the
role of kaitiaki (guardian) of Māori participants and their information. A junior Māori

health researcher assisted in this role, and community based Māori women acted as local

‘champions’ of the study, providing face-to-face contact and networking. Recruitment
strategies were tailored for Māori and non-Māori recruitment, for instance some posters
were just in English and others were in English and te reo Māori (the Māori language).

(2) Appropriate collection of ethnicity data. Historically, Māori have been

undercounted in health datasets because of a number of mechanisms such as identifying

being ‘Māori’ using biological or ancestry approaches, or in situations where the individual
or their family do not have the opportunity to record ethnicity Te Ropu Rangahau Hauora

a Eru Pomare (2000). An example of this was the undercounting of Māori babies in the

sudden infant death statistics for New Zealand. Parents completed birth certificate

documents and had the opportunity to state ethnicity, however, death certificates were
completed by health professionals who may make assumptions about ethnicity Te Ropu

Rangahau Hauora a Eru Pomare (2000). This finding exposed a similar issue in recording
of ethnicity on death certificates (and other morbidity datasets) at all ages. In recent times,

how Government defines Māori has changed from an approach based on quantum of

blood, to one of self-identified ethnic affiliation (Robson & Reid, 2001). In the present

studies, if a woman identified as being Māori as their sole choice, or one of many ethnicity
choices, she was classified as Māori and everyone else was classified as non-Māori.

(3) Achieving equal explanatory and analytical power. New Zealand health agencies

are obligated to reduce the disparities that exist in Māori and non-Māori health (Ministry
of Health, 2002c). Addressing these disparities requires investigation of both the size of
the difference and explanations for the difference. The epidemiological statistical strategy
of ‘equal explanatory power’ is recommended to facilitate both goals in New Zealand
health research (TRRHaEP, 2002). Data is collected for equal numbers of Māori and non-

Māori to facilitate the same level of enquiry and analysis for Māori as for non-Māori. The E
Moe, Māmā study aimed to recruit 500 Māori and 500 non-Māori women.

I am a first generation New Zealander and my ethnicity is New Zealand European.

This thesis is by no means an attempt to undertake or present my efforts from a Kaupapa
Māori perspective, which would include analysis and discussion focused on understanding

and explaining any differences observed between Māori and non-Maori. The data in the

E Moe, Māmā Study was collected according to this kaupapa (set of guiding principles),
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which I believe to be respectful of all participants, and a grounded approach for any
researcher. Descriptive data will therefore be presented for Māori, non-Māori and the total

study sample, and analyses will include ethnicity (Māori vs. non-Māori), maternal age and

a measure of socioeconomic position (NZDep2006) as potential explanatory factors

(covariates). The focus of the PIPIS Study was to trial an intervention and study processes,

conducted with a small group of women who were attending childbirth education classes

offered by the same provider group. This was done in order to present the intervention

within an existing community education setting and to allow greater control of some
demographic variables. Equal numbers of Māori and non-Māori women were not sought.

Therefore, Kaupapa Māori principles 1 and 3 were not followed in the PIPIS Study and,
this being the case, a Māori/non-Māori analytic framework was not appropriate.

Finally, the scope of this work crosses several disciplines including public health,

sleep science, psychology and anthropology. The Publication Manual of the American
Psychological Association (American Psychological Association, 2010) was used to guide

many aspects of presentation. However, the order or presentation of data in this thesis

was also informed by the conventions of the other disciplines listed. The terms ‘postnatal’

and ‘postpartum’, ‘antenatal’ and ‘prenatal’, and ‘perinatal’ and ‘peripartum’ are used
interchangeably throughout the text.
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