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Summary of Proposed Research Program for Doctor of Philosophy
Title
Parent Infant Feeding Initiative: Evaluating the effectiveness of a socially connected breastfeeding smartphone
application targeting fathers
Abstract
Breastfeeding is universally recognised as the optimal way for babies to receive nutrition. Despite concerted effort
in areas such as policy, research and community and hospital practice, breastfeeding rates in Australia at six
months, and in particular rates of exclusive breastfeeding, remain low. The influence of the father has been
identified as one of the most significant factors influencing the breastfeeding behaviour of the mother.
This thesis is part of a broader research project, the Parent Infant Feeding Initiative (PIFI). The PIFI is a four-arm
parallel randomised control trial funded by a Healthway Research Project Grant (grant number: 24023) and further
develops the work of the Fathers Infant Feeding Initiative (FIFI) implemented by Curtin University researchers in
2008-09 (1). The aim of the PIFI is to develop, implement and measure the effectiveness of three interventions of
differing intensity and duration, designed to increase breastfeeding duration and exclusivity, targeted at couples
but channelled through the father. It will build on and improve strategies trialled and tested in the FIFI in addition
to new innovative strategies.
This PhD study will focus on the development, implementation and evaluation of a socially connected smartphone
application. The study will measure the effectiveness of the application in increasing the duration of breastfeeding.
The application will be delivered to fathers in two of the study arms. This study will provide insights into the use
of mobile technology in health promotion initiatives, and the effectiveness of specific components of the
application in effecting outcomes.
Research objectives
Aim
To develop, implement and measure the effectiveness of a socially connected mobile application designed
to impact on attitudes, beliefs and self-efficacy of fathers in terms of their ability to offer support to their
breastfeeding partners.
Research question
Do mothers whose partners participate in a social support intervention delivered by a smartphone
application breastfeed for longer than mothers whose partners do not participate in the intervention?
Objectives:
Objective 1: To determine the impact of the smartphone application intervention on duration of exclusive
and any breastfeeding, and psychosocial determinants, up to 26 weeks.
Objective 2: To use process evaluation to determine which design components of the application are
effective in reaching and engaging the target group.
Objective 3: To determine which specific design components of the application are associated with
outcome measures.
Background
The Parent Infant Feeding Initiative
The PIFI aims to recruit 1200 couples to participate in the study (each arm will have 300 couples). The couples
will be randomly assigned to one of the following four arms:
• Control group – Access to the usual hospital administered services
• Medium intervention 1 (M1) – Specialised male-facilitated antenatal class for fathers with take home
materials
• Medium intervention 2 (M2) – Social support intervention delivered via smartphone application

•

High intervention (HI) – Will receive both M1 and M2.

The smartphone application intervention to be delivered to the father in M2 and HI is the focus of this doctoral
research.
Breastfeeding
Breastfeeding is the best nutritional start for infants. The health benefits for infants and mothers associated with
breastfeeding are well-documented (2, 3). For infants, breastfeeding offers protection from diarrhoeal and
respiratory tract infections, gastrointestinal infections and allergies, as well as some protection from obesity,
chronic disease and mental health issues later in life (2, 4-7). For mothers, health benefits include weight loss,
protection against ovarian and premenopausal breast cancer, improved blood glucose readings in women with
gestational diabetes and improvement in bone remineralisation levels post lactation (8, 9). Breastfeeding can also
help promote attachment development between mother and baby by the regular intimate interaction it requires
(10).
Despite strong evidence and the recommendation from the National Health and Medical Research Council of
Australia that mothers breastfeed exclusively for the first six months and continue to breastfeed after the
introduction of other foods, Australians consistently fall short of this target. Breastfeeding initiation rates are
generally good, with 96% of Australian women initiating breastfeeding, however rates decline steadily after this,
with only 15% of babies exclusively breastfed at 5 months (11).
Targeting fathers
Support from fathers has been identified as a particularly important factor in breastfeeding duration (12-15). In
their 2004 paper, Rempel & Rempel found that the beliefs of the father predicted breastfeeding behaviour to a
greater extent than the mother’s intentions (16). While fathers typically indicate they are supportive of
breastfeeding (17-20), a literature review has highlighted a number of factors that can impact on their level of
support. These factors fall into the following categories: social support, knowledge, empowerment and specific
barriers (see Table 1).
Table 1: Factors effecting support fathers offer to breastfeeding fathers
Knowledge (17-20, 23, 24, 27-29)
Social support (17, 19-26)
- Men feel they do not receive enough
Gaps in knowledge exist in:
social support
- Expectations
- How life changes after baby
- Men are often excluded from family
- Breastfeeding expectations
support programs
- Bonding with baby
- Lack of opportunities to learn and
- Support services available, for mothers and fathers
share
- Health and other benefits of breastfeeding
- Lack of peer support
- Practical suggestions to help family
Empowerment (17, 20, 21, 24, 28, 30)
Barriers (17, 18, 20, 21, 24, 25, 28, 30-33)
- Lack of recognition of paternal role
- Bonding - Concerns around having to postpone
- Lack of understanding of importance
bonding with baby until breastfeeding has finished, or
of paternal support for breastfeeding
on other ways to bond with baby besides feeding
- More information and practical advice - Public breastfeeding
needed on how men can better support
- Feeling left out of the relationship (with their partner,
their family
with the baby, and with their new family).
While it is widely acknowledged that the inclusion of fathers in parenting programs is ideal, a systematic review
published in 2014 found that fathers are often excluded from such programs, and evidence from programs that
have included fathers is typically of a low quality (34). There is much research on the important role fathers play
in breastfeeding success, but there are few thoroughly evaluated programs that have targeted fathers (35). With the
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exception of the FIFI, the few programs that have specifically targeted fathers of breastfed babies have mostly
done so solely in the antenatal period, through an antenatal class or a specific education session (35). This is
despite the need for broader social support commonly identified by men themselves (17, 19-26).
Use of smartphone technology
The use of smartphones has become virtually ubiquitous in Australia; Australians are particularly
enthusiastic adopters of mobile technology (36). In a report released in July 2014, Deloitte put Australian
ownership of smartphones for those aged 14 years and over at 81%, with tablet ownership at 53% (37).
The growth in smartphone penetration is expected to continue, with ownership in the 15-65 year age
group expected to reach 93% by 2018 (38). The number of Australians downloading mobile applications
to their devices increased by 85% from 2011 to 2012 (39), with those in the 18-44 year age group being
particularly engaged users (36). Recent data from the US reveal that Android and iOS phone users are
spending 65% more time using applications than they did two years ago, equating to 30 hours and 15
minutes for each month per user (40).
Perhaps the most marked change in information delivery is the way people view and use the Internet.
From 2012 to 2013 the number of webpage views from mobile devices increased by 95% (41).
Australians now spend more time accessing the internet from their mobile devices than they do from their
PCs (42). As this penetration into the community increases, there are opportunities for health promoters to
incorporate technology in program design and delivery.
Smartphone technology in health promotion
Smartphone technology has been incorporated into health promotion programs targeting a number of health
behaviours. Some of these include initiatives targeting: new parents (43); physical activity and nutrition (44-47);
alcohol (48); suicide prevention (49); and mental health (50, 51). The use of smartphones offers specific benefits
in terms of engagement with users (52), one of the most unique of these is the opportunity to deliver Ecological
Momentary Interventions (EMI) (53). EMIs are interventions that occur as people participate in their daily lives
and happen in real-time (53). Other engagement strategies used in smartphone interventions include the use of
social connectivity and gamification, these are described in sections 6.2.2, and 6.2.3.
Technological breastfeeding interventions
While a recent review did not identify any technological breastfeeding interventions targeted at fathers
that evaluated breastfeeding outcomes (54), there has been such research targeted at mothers. In 2014,
Giglia and Binns conducted a systematic review of breastfeeding website research and found only one
eligible study for inclusion in their review (55). They’ve since reported some positive results from their
own Internet intervention (56). The use of SMS has also been implemented with some positive results in
interventions targeting mothers including the MumBubConnect project here in Australia (57), and a study
in Shanghai, China (58). There is currently research in the UK investigating the efficacy of a
breastfeeding application targeting women (59).
Fathers participating in the FIFI identified barriers to support services such as accessibility and flexibility
(particularly the need to balance work commitments) and the use of information technology to overcome
these barriers was one recommendation (19, 20). A comprehensive formative research study of Western
Australian families carried out in 2013 found that parents expressed a need for clinically approved
information from trusted, credible sources delivered via smartphone applications (60). The output of this
research was the Ngala Healthy Baby, Healthy You application (43).
Social cognitive theory
Social Cognitive Theory (SCT) is a social learning model that operates at the interpersonal level,
assuming an interaction between the social environment, the psychosocial determinants of behaviour and
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the individual (61, 62). In seeking to understand and predict human behaviour, the theory can help to
inform strategies for interventions to motivate and enable people to adopt healthier behaviours (63, 64).
The concept of reciprocal determinism is a key concept in health promotion. The factors that impact on
fathers’ decisions and capacity to support breastfeeding are broad and include a combination of
environmental and personal influences. Recognising this, SCT has been recommended in the literature as
a useful framework for breastfeeding interventions that target fathers (24, 65). Combined with the Health
Belief Model (66) and Gender Theory (67), it formed part of the theoretical basis of the FIFI (19). There
are a number of key constructs that influence behaviour according to SCT. These are described in relation
to this research in Table 2.
Table 2: Social cognitive theory concepts in relation to this study (table adapted from Theory at a
glance: guide for health promotion practice (68).
Concept
Behavioural
capability
Expectations

Self-efficacy

Definition
Having the skills and
knowledge needed about
a specific behaviour.
In order to learn the
behaviour, people need
to understand the
potential outcomes.
The belief the individual
has in their ability to do
something.

Observational
learning

Learning occurs through
observation and
modelling from others

Reinforcements

Idea that people take
control of, and evaluate
their own behaviour in
response to
reinforcements they
receive
The way in which the
individual, the
environment and the
behaviour interact.

Reciprocal
determinism

PIFI change strategy
The mobile application intervention will offer targeted
information that will aim to increase knowledge and
skills.
Participants have the opportunity to learn (both from
the information provided, as well as from others) how
they can support their partner and their family, and how
breastfeeding will benefit their baby.
Self-efficacy will be developed via the social support
network and information, and conversation posts
specifically targeting empowerment and the barriers
identified by men.
Through the social network embedded within the
application, participants will have the opportunity to
learn from and engage with other men and to act as a
role model, or to support others.
Gamification techniques (refer section 6.2.3) within the
intervention are designed to increase motivation with
reinforcement given both from the technology, and
from other fathers within the social network. Men will
be encouraged to communicate with their partners.
As men become more positive about breastfeeding,
their role in the breastfeeding triad and their ability to
work with their partners as a team, they will further
model peer supportive behaviours through the
application and increase the strength of the social
network. This will help to challenge some of the
perceived negative social norms around breastfeeding,
and increase their support to their partners (64).

The development of the smartphone application will utilise constructs described in SCT and aim to connect
individuals with a focus on observational learning to impact on self-efficacy. The consideration of environmental
factors, including the engagement strategies contained within the application and the influence of perceived social
norms around issues such as public breastfeeding, as well as the aforementioned personal factors (see Table 1) will
help guide the research and evaluation of behavioural outcomes.
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In his 2004 paper, Health Promotion by Social Cognitive Means, Bandura (63) describes how interactive
technologies can be applied to enhance health promotion projects using SCT. Providing individualised
interactivity and facilitating social support interventions designed to increase self-efficacy can be ways of
enhancing health promotion interventions. Bandura goes on to describe social mediated pathways, where media
are used to link participants to social support networks and to provide guidance, motivation and the social support
needed to achieve the change. The paper highlights a number of specifically designed video game programs that
have been successful in increasing self-efficacy in health promotion interventions. One of these is a diabetes game
for children where they complete a series of tasks and become better equipped to manage their diabetes (69).
Significance
A paper published in June 2014 included a review of articles from six academic databases, spanning the years
1999 to 2013, using the keywords father, breastfeeding and support (54). The paper reviewed 40 articles, none of
which included intervention research with a sample size comparable to the PIFI. Based on these findings, it
appears that the PIFI study will be the largest male-partner focused experimental breastfeeding intervention
conducted to date.
To our knowledge, there has not been a study that has aimed to use a socially connected, mobile application to
deliver targeted support and information to the father with the aim of increasing breastfeeding duration. The use of
gamification as an engagement tool for social connectivity is a relatively new approach. Outside of the
breastfeeding outcomes we will be evaluating the social design strategies within the app, and examining
associations between application usage and various outcomes. This innovative, multi-faceted approach will
provide guidance to a boarder public health audience looking to incorporate mobile technology into health
promotion projects.
Research method
Phase one: Formative evaluation
This formative evaluative phase will be used to inform the content of the application, as well as the optimal means
of engaging with the target group. By investigating the mobile device usage behaviour of participants, as well as
asking a series of questions about their experiences with using applications and their needs as new fathers, we will
better understand how best to engage fathers with the M2 intervention. Formative evaluation will be carried out
via focus groups with members of the target group (new or expectant fathers) and stakeholders (members of the
Breastfeeding Stakeholders Interest Group, Fathers and Families Research Program as well as clinicians from the
hospital sites).
This formative research phase with fathers will aim to:
• help determine framing for the intervention
• investigate the acceptability of the social design strategies
• ensure content is appropriate and credible
• ensure that the approach is appropriate.
This information will be presented also to stakeholders at one of two separately conducted consultative sessions.
This stage will be important in:
• ensuring content is relevant and appropriate ensuring there is broad agreement and understanding of the
content
• ensuring any emerging, current issues are included
• engaging staff from the recruitment sites to encourage a sense of ownership of the project.
Participants who agree to be involved in the focus groups will be given the information sheet and required to sign
a consent form. Basic demographic information will be collected via a short questionnaire. The focus groups will
be recorded by the researcher, who will also take notes for initial emerging themes. The data from the sessions will
be transcribed, coded and analysed.
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Two to three focus groups will be run with fathers with each aiming to engage eight to ten men. This number is
consistent with other studies involving men in breastfeeding focus groups (54). To be eligible to participate, men
will either be expecting a child, or have a child under six months of age.
Phase two: Development of the smartphone application
The intervention builds on the findings of the FIFI, incorporating improvements, modifications and a significantly
increased sample size. The proposed M2 intervention has been designed based on the FIFI process evaluation and
the literature review around what partners of breastfeeding women want and need to enable them to support their
partner. Findings from FIFI show social support strategies need to be innovative and targeted (19). Findings and
recommendations from the literature (see background section) will be used to inform the development of a
smartphone application for the M2 intervention, which will aim to provide information and socially connect men
around the central theme of breastfeeding.
The software developer who has been engaged to build the application is a father of young children himself, as
well as being a public health researcher, and a developer of a previous evidence-based breastfeeding application.
Having a father of very young children provide input into the development and design of the application will help,
along with the formative evaluation, to ensure we are building an appropriate, engaging and relevant application.
The application will provide information and support for the antenatal and postnatal periods. It is anticipated that
providing a platform for men to discuss, share, and support each other through the breastfeeding journey will
impact on the support they can offer their partners. Recognising that there is a need to make the application
attractive, useful and of value to men, we have incorporated three main engagement strategies, the use of push
notifications, social connectivity and gamification. The proposed application format is included as Appendix 1.
Push notifications
Push notifications are a means by which mobile applications can send information or alerts to users. These
notifications will be used to send out discussion topics and polls, inviting users to participate in the conversation.
Compared with other notification methods, like email, push notifications are immediate and quick to act upon;
swiping the notification takes the users directly to the application, and even into the specific context referenced by
the notification. Notifications remain in a list until they are acted upon or removed, meaning they can potentially
act as triggers for later action. Use of push notifications means that the onus is not solely on a participant to
remember to engage with the service; to some extend the service comes to them.
Socially connectivity
Social connection via technology has a different meaning than it did even 10 years ago. Increasingly
people want to interact with technology and use it to socially connect rather than simply using it to
receive information (70). People are now socially connected throughout the day, and over a range of
platforms. Australians are enthusiastic users of social media with 87% of those aged 14-40 years using at
least one social network (71).
Health promotion programs have successfully used socially-connected mobile applications to positively
impact mental health, physical activity and nutrition (46, 47, 50, 51, 72). Evaluation of Aurora, a mental
health application, reported success in encouraging people to reach out to each other, and in offering
social support through the application itself (50). Evaluation of an application for overweight adults
suggested that social support networks that create a virtual community are the primary component in
creating a successful healthy lifestyle application (72). Vivospace is a gamified online social network that
utilised a number of social design strategies to engage users, with promising results (73).
The concept of social support has been used in health promotion initiatives in many different contexts.
Social support can be peer-driven or professional in nature; it can happen in a group situation or one-to-
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one, delivered face-to-face or over the phone (74). In 1990, Koeske and Koeske investigated the buffering
effect social support can have on parental stress and they concluded that the level of social support can
impact on self esteem of parents and their reported satisfaction with their parental role (75). Father
support is especially important and having a supportive partner may contribute to improved maternal and
child health and wellbeing (76, 77)
Gamification
Gamification is the process of using elements of gaming to motivate and encourage people in non-game
contexts (78). One of the first mobile applications to successfully use gamification was Foursquare. In
this application users ‘checked-in’ to places they visited regularly and gained points for doing so. In some
cases companies offered real world prizes as the popularity of the application increased (for example,
Starbucks rewarded application users with free coffee or queue-jumping privileges) the real incentive was
the rewarding of virtual accolades, and the competition with others (79).
Gamification elements include badges, leaderboards, points and level challenges (79). Popular
applications such as Fitocracy, Runkeeper and Zombie Run have incorporated these game elements to
make achieving health goals more engaging and fun. As most popular health applications are commercial
in nature, there is little evaluation on the impact of these applications in impacting health behaviour. A
recent Australian study of the mental health of young men suggested that gamification may be of value in
enhancing engagement and enjoyment with using technology (80).
Gamification is expected to become increasingly popular in health applications (78). Although a number
of studies have looked at the application of gamification in health applications (73, 81-83), few have
formally evaluated its impact on behaviour change. One study evaluating a gamified diabetes application
for adolescents reported improved blood glucose monitoring (84), while another reported greater
medication adherence in seniors (82). A review of 132 physical activity and nutrition applications found
that the use of gamification was widespread, but that behaviour change theory was not widely
incorporated and there was no industry standard for developers (83). Several studies, including the
aforementioned review, have called for further investigation of the potential for gamified health
applications to impact on behaviour change (81, 83, 84).
Phase three: Application testing
The experimental application will undergo beta testing (rigorous testing to identify and eliminate errors in the
software), and will be tested with fathers of infants whose partners have breastfed for usability and
appropriateness. This will allow time for adjustments and changes. The use of think-aloud walk throughs are a
common methods for user-based testing (85). Using this method, users will verbalise their thoughts as they use the
application. Four or five participants will be purposively recruited to this phase. This number is anticipated as
being sufficient to identify approximately 75% of usability issues (86). Each participant will also be asked to
complete a short questionnaire asking about other features including design, content and the design strategies.
Participants will be expectant fathers or fathers of infants six months or under.
Phase four: Intervention
Recruitment and Sites
Recruitment of participants will take place via hospital run antenatal classes in Perth, Western Australia. The
proposed sites are: Swan Districts Hospital, Osborne Park Hospital, Rockingham Hospital and Armadale Hospital.
The research team are currently working to secure other sites including the St John of God campuses. For couples
to be eligible they must have Internet access and own a compatible smartphone (iOS or Android). These two
platforms combined account for 95% of the smartphone market share (87). They must also reside within WA, both
partners must intend to participate in the rearing of their child and have sufficient English language skills to
engage with the intervention. Couples will be ineligible where existing medical conditions in the mother are likely
to inhibit the initiation of breastfeeding or exclusive breastfeeding.
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A sample size of 300 fathers is required in each arm to enable a 10% or greater difference in prevalence of
breastfeeding to be detected at 80% power, at a 5% level of significance. Allowing for a 25% attrition rate, a total
of 400 fathers will be recruited to each arm. It is anticipated that recruitment will take approximately 18 months.
Intervention
Once participants have been briefed on the research, given the information and have consented to participate, they
will be randomised into one of the four arms. Cluster randomisation will be via the antenatal group, as opposed to
the individual, to avoid contamination.
Groups randomised into M2 and HI will receive the smartphone application. As the application will not be made
available on the App or GooglePlay stores due to a need to control access, the participant will be emailed
instructions on how to install the application on his smartphone. This process is relatively simple, and the
researcher has used the method in the past while testing applications for research purposes with very little
difficulty experienced by users. The research team and developer will be available to troubleshoot over the phone,
or in person if need be.
Phase five: Evaluating the intervention
Figure 1. PIFI study design

Male facilitated
Antenatal class

No
Yes

Social support smartphone intervention
No
Yes
Control
Medium 2 (M2)
Medium 1 (M1)
High Intervention (HI)

The following comparisons will be tested to measure the effect of the application on outcomes (Objective 1):
• Is usage of the application associated with outcome variables in groups M2 and HI, and does receiving
antenatal education change the associations?
• Is the application effective overall? Does breastfeeding duration differ between groups M2 and HI (both
receive the application) and control and M1?
• Is the application effective in the groups receiving no antenatal education? (M2 cf. Control)
• Is the application effective in the groups who did receive antenatal education? (HI cf. M1)
SCT constructs which mediate the breastfeeding behaviour for example breastfeeding self-efficacy, social
support received from the partner, comfort with public breastfeeding, breastfeeding attitudes and
knowledge will be tested against the application.
Evaluation of technological interventions requires a multi-layered approach as there are many unique factors that
can impact on the outcome. The use of smartphone technology in health promotion Australia is increasing (53, 60,
88), and there remains a need for comprehensive evaluation (89, 90). O’Grady et al. propose an evaluation schema
specifically for collaborative adaptive interactive technologies, such as a socially connected smartphone
application (90). This framework identifies five areas of evaluative need: People; Content; Technology; Computer
Mediated Technology and Health Systems Integration. Evaluation of the application (Objectives 2 and 3) will
include consideration of all of these factors; a detailed evaluation plan is included as Appendix 2.
Data collection
Both parents will complete questionnaires at baseline and at 6 weeks and 26 weeks post birth and short
breastfeeding status enquiries will be conducted at 12 and 18 weeks with mothers. The questionnaire will be
developed as part of the broader PIFI intervention with input from the research student from that project. The
following validated measures which measure constructs of the SCT will be considered for use: Iowa Infant
Feeding Scale, the Breastfeeding Self Efficacy Scale, the Co-Parenting Scale and the Depression Anxiety Stress
Scale (DASS-21).
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The questionnaire will measure both the breastfeeding outcomes, as well as the psychosocial factors that may have
impacted on any change in breastfeeding behaviour. Evaluative questions about the application will be
incorporated into questionnaires for the men to be conducted at 6 and 26 weeks and will be based on SCT and will
allow us to test the efficacy of the application on both behaviour, and some of the psychosocial constructs of SCT.
Baseline data will be collected using self-completed paper-based questionnaires and follow-up data (weeks 6 and
26) will be collected via online or telephone surveys using Qualtrics software.
Data analysis
Analysis of the efficacy of the application intervention on breastfeeding outcomes will be measured using
multivariable survival and logistic regression analysis (Objective 1). Analysis of the efficacy of the application
will be also be assessed via comparison of application usage and other outcome variables (Objectives 2 and 3).
Usage of the application will be expressed as: time using the app (including time using specific features); number
of comments posted; ranking of subjects on the leaderboard (based on number and quality). Correlations between
the usage and the outcomes variables (see Section 6.5) will be conducted via Pearson’s and Spearmann’s
Correlation tests, and by comparison of correlations between the groups.
Ethical Issues
Curtin Ethical clearance has been approved for the PIFI project (HR 82/2014) with clearance currently
being sought from each of the hospital sites. An additional low risk (Form C) ethics form will be
submitted for the formative component of this research.
Facilities and Resources
Office space and equipment will be provided by the School of Public Health. The research project is
funded by Healthway (Grant number: 24023) and all costs of application development are covered within
this grant. Other costs including focus groups, travel reimbursement and other incidental costs will be
covered by the student consumable allowance. A detailed budget is attached as Appendix 3.
Data Storage
Data collected from the application will be stored on a password secured server, accessible only by the
research team, and the application developer. Data from the remote server will be regularly backed up,
encrypted and stored securely. Personal identifiable information and de-identified questionnaire data will
be retained separately for seven years in locked storage. De-identified databases will be kept on the Curtin
IT system and will be password restricted with access restricted to the investigators.
Dissemination of findings
A number of opportunities to publish on the proposed research have been identified along with
corresponding relevant journals. These are included as Appendix 4.
Timeline
A timeline has been prepared taking into account the requirements of the wider project, as well as this
research. Writing will continue throughout the 3.5-year period. A detailed timeline is included as
Appendix 5.
Year One:
Formative evaluation, application development and testing
Year Two:
Recruitment, intervention trial, data collection
Year Three: Recruitment, intervention trial, data collection, data analysis
Year Four:
Data analysis, thesis preparation.
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