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The Parenting Premmies Support Program:
Designing and developing a mobile health
intervention for mothers of preterm infants.

Kendall George'?*, Jennifer Rowe?, Margaret Barnes® and Lauren Kearney?

Abstract: This article describes the development of the Parenting Premmies
Support Program, a mobile health intervention designed to support mothers during
the transitional time following their preterm infant’s discharge from hospital.
Examples of how research teams give voice to the target population throughout the
development and design of mHealth programs is largely missing from the literature.
A detailed description of the steps taken in the development of the mHealth
intervention that formed the support program is the intention of this paper. An
exploratory, sequential, mixed-methods approach with a three-phase design was
conducted. In each phase, the experience and perspectives of mothers of preterm
infants were acknowledged and included. Phase one sought women’s accounts of
their experience collected in semi-structured interviews (n = 9) and subject to

a descriptive content analysis. In the second phase, a collaborative, stakeholder
interrogation of issues was conducted to develop content of the mHealth protocol.
In this phase, two interdependent procedures were used with two participant
panels; a stakeholder panel (n = 10) undertook a series of face-to-face meetings,
and a user group panel (n = 18) of women who had birthed a preterm infant up to
12 months before undertook an online Delphi survey. In phase three a pilot imple-
mentation of the program was undertaken with women whose preterm infants
were being discharged home from hospital. The outcome was an mHealth protocol,
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This article describes the development of The
Parenting Premmies Support Program, a mobile
health intervention designed to support mothers
during the transitional time following their
infant’s discharge from hospital. While the use of
SMS text-based mHealth interventions is broadly
reported, the development and pretesting of
mHealth interventions are less transparent and
limited in the current literature. Examples of how
research teams give voice to the target popula-
tion throughout the development and design of
mHealth programs is also lacking. Collaborative
research integrating user feedback in partnership
with experts in the field increases the likelihood
the final product will be of value and prove sup-
portive and useful to the target audience.

A detailed description of the steps taken in the
development of the mHealth intervention that
formed the support program is provided.
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a resource designed to support women by giving them information to understand
and normalise their experience with their preterm infants, and to help them make
decisions which may enhance responsive mothering. Collaborative research inte-
grating user feedback in partnership with experts in the field increases the likelihood
the final product will be of value and prove supportive and useful to the target
audience.

Subjects: Communication Studies; Health and Social Care; Medicine, Dentistry, Nursing &
Allied Health

Keywords: mobile health; mHealth; preterm infants; parents; neonatal nursery discharge;
mothers; support; attachment

1. Background

Families with a preterm infant form a significant proportion of childbearing families, with more
than 15 million (1 in 10) babies born preterm annually, and this number is rising (Blencowe et al.,
2012; Liu et al., 2016). In Australia, 8.7% of babies born are preterm, with the median gestational
age for all pre-term births 35 weeks (Australian Institute of Health and Welfare, 2020). Preterm
birth affects the infant’s health and development in the short, medium and longer term (Lasiuk
et al., 2013; Whittingham et al.,, 2013). It also impacts mothers (Fenwick et al., 2008; Wigert et al.,
2006), parents, family and the wider community (March of Dimes, PMNCH, Save the Children &
WHO, 2012; McCormick et al.,, 2011). Meeting the health needs of families with a preterm infant
requires responsive health services not only during hospital admission but also once transitioning
home.

Parenting in hospital neonatal nursery environments is known to be disruptive, stressful and
distressing for mothers; challenging the establishment of a secure infant-parent relationship.
These challenges are known to manifest in the transition period following discharge of their infant
(Jubinville et al.,, 2012; Premji et al., 2012). Transition issues for mothers, their parenting and
caregiving, as well as family function continue (Hall et al., 2013; Howe et al., 2014). Following
discharge, mothers have reported feeling overwhelmed with concern for their baby’s health and
wellbeing (Goto et al., 2010; Griffin & Pickler, 2011; Swartz, 2005). They may continue to experience
depression, anxiety and even symptoms of post-traumatic stress (Gray et al., 2013; Howe et al,,
2014; de Oliveira Dornasbach et al., 2014). This may be coupled with difficulties in family functioning
triggered by stress, anxiety and life changes (Kaaresen et al., 2006; Nagulesapillai et al., 2013).

The most recent meta-synthesis of available evidence on parental experience of caring for
a preterm infant post-discharge identified that parental concern about caring for their infant after
discharge was a theme reflected in each of the 12 studies (Adama et al., 2016). The review authors
emphasised the need for ongoing research with particular focus on ways in which to address
maternal fears and anxieties during this period (Adama et al., 2016). These issues highlight the
need to support parenting as an important agenda in health promotion (Griffin & Pickler, 2011; Rowe
& Jones, 2010) and examine innovative primary healthcare strategies to support and guide mothers
in their mothering role beyond the hospital setting (McCormick et al., 2011). A tailored mHealth
program, with strong theoretical underpinnings in attachment theory (Bowlby, 1969) may afford an
opportunity to complement traditional health services for mothers of preterm infants as they transi-
tion home from hospital, and mitigate the disruption in maternal confidence and infant bonding.

MHealth is a term used to describe health services (including health promotion and education),
delivered using mobile communication technologies. MHealth represents a growing health service
type which enables opportunistic engagement and intervention with people or groups who may
benefit from extended healthcare support and information (WHO, 2011). MHealth follows the use of
earlier services using communication technologies such as eHealth and telehealth. Text messaging or
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short message service (SMS) is the most widely adopted, least expensive, can be individually tailored
and facilitates instant delivery and feedback. Mobile communications technology is ubiquitous in
contemporary society and has widespread acceptability and use by women of childbearing age.

Within the context of maternal and child health studies and implementation trials have demon-
strated improvements in attendance at health centre and outpatient appointments (Chen et al,,
2008), an increase in the use of clinical and social services (Levine et al., 2008), and improved
postnatal physical activity (Fjeldsoe et al., 2012).

While the use of text-based support programs in health care is well reported, the development
and pretesting are not transparent and rarely reported in the literature (Fjeldsoe et al., 2012).
Recommendation to publish development processes has been made to improve quality of inter-
ventions (Whittaker et al., 2012). Arguably, careful development and pretesting of content is a vital
component in health communication campaigns regardless of the medium (Atkin & Freimuth,
2013). Willoughby and Furberg (2015) maintain the importance of empirical testing of content with
a targeted “audience” (p. 477) and that feedback in both pre-testing and piloting should be used to
modify content. More specifically, the published research reporting SMS message development
processes lack explanation of the steps involved in creating messages as well as rigorous evalua-
tions of the quality of the health communication messages (Maar et al., 2016).

Whilst examples of how researchers have developed and pretested their mHealth interventions are
lacking, mechanisms associated with high-quality mHealth interventions have been highlighted.
These include the use of a collaborative research approach (Fjeldsoe et al., 2010, 2012; Gallegos
et al,, 2014) and iterative refinement and adaptation of the program based on key stakeholder and
user input (Armin et al., 2017; Nourani et al., 2019). This demonstrates there is truth in the belief that
because social science research can affect the wellbeing of a social group, members of that group
have a place in all aspects of the research (Given, 2008). To date, few authors have reported on their
intervention development methods and it has been noted that published evaluations rarely provide
the level of detail required to replicate an intervention (Fjeldsoe et al., 2012).

The aim of the overall study was to design, develop and pilot a mobile health intervention to
address needs of mothers in the transition period following their preterm infant’s discharge from
hospital. This article will specifically detail the development process of a mobile health intervention
designed to provide a responsive MHealth service for mothers of preterm infants during the
transition home from hospital.

2. Methods

2.1. Research design

A three-phase, sequential, mixed-methods design (Creswell, 2011) was undertaken. In Phase one,
accounts of maternal transition experiences following preterm infant hospital discharge were
collected and used in Phase two in which a SMS message protocol was developed using
a collaborative stakeholder procedure. Phase three was a pilot evaluation of the protocol con-
ducted with mothers undertaking the transition as their preterm infant was discharged home. This
manuscript will detail methods for phase one and two only, as these were the development phases
of the protocol (piloted during phase three).

2.2. Setting

The study was conducted in South East Queensland, Australia over an eight-month period in 2016.
Table 1 summarises the participants, method, data type (qualitative or quantitative) and analysis
method used in each phase.
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Table 1. Interaction and interface of qualitative and quantitative methods

Phase Participant Inquiry strategy | Data collection Data analysis
group (qual/quant) *
1 Mothers’ (n = 9) Single semi Qualitative Descriptive content
prior experience of | structured interview analysis
parenting preterm
infant
2 Stakeholder panel 3 face-to-face Qualitative Descriptive content
(n=10) meetings using analysis
data from phase 1
and results from
Delphi survey
2 User group panel Delphi survey—3 QUAN/qual QUAN/qual
(n = 18) mothers’ rounds QUAL -» «QUAN (Content Validity
prior experience of Index)
parenting preterm
infant
3 Mothers’ (n = 20) Online survey QUAN/qual QUAN/qual
current transition Descriptive
with preterm infant Statistics
frequencies and
percentages/
descriptive content
analysis

* Qual—Qualitative strand. Quan—Quantitative strand. QUAL (» <) QUAN—Both methods were implemented in
a recursive fashion and equally emphasised. QUAN/qual—Quantitative methods are prioritised, qualitative is not
the emphasis but included.

2.3. Participants

2.3.1. Phase one

Convenience strategies were used to recruit participants to Phase one and two. Participation
invitations were distributed via social media, support groups and websites, such as National
Premmie Foundation, Preterm Infants Parents Association (PIPA), BubHub and Mater Little
Miracles webpages.

Participant inclusion criteria were mothers, 20 years of age or older, experienced a preterm birth,
with a birth weight 1500 grams or greater, born between 30 and 37 weeks completed gestation
within the past 12 months. Ability to read and understand English was also required. These criteria
set exclusion criteria related to age, specifically women <20, gestation, specifically term birth or
completed gestation <30 weeks, and English communication ability. Reasons for exclusion criteria
were based on project feasibility and the limits of purposive sampling to achieve adequate results
from information-rich participants (Guest et al., 2006; Patton, 2002). The exclusions of mother’s
age and the infant’s gestation relate to key aspects which literature suggests would indicate
distinct sets of needs for support.

Adolescent mothers 19 years or younger have a unique set of needs and are often contending
with several other challenges associated with age and the developmental demands of adoles-
cence (Kroger et al., 2010). Similarly, women who birthed an extremely preterm baby (<30 weeks
gestation) were excluded. There are increased risks associated with babies born at an earlier
gestation period. Babies born less than 30 weeks’ gestation and less than 1500 gm have higher
rates of infant mortality and morbidity compared with babies born at or after 30 weeks (McCormick
et al,, 2011). These babies also have an associated intensive intervention needed for survival that is
often ongoing (Vohr et al., 2006). Support for these mothers may require specific focus and is
beyond the scope of the current study.
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Table 2. Stakeholder panel participants
Panel Member N (n = 10)

Academic with maternal/child health expertise

Special care nursery clinical staff

Community child health nurse

Private provider lactation consultant

Coordinator of a multiple birth support group

=== NN W

Member of Australian Breastfeeding Association

2.3.2. Phase two
Two panels were required for the key stakeholder consensus:

(1) Stakeholder panel (n = 10) (expert multi-disciplinary team including Maternal & child health
nurses; neonatal nurses; consumers; academics and lactation consultants); Participants
were recruited through purposeful sampling methods. The sample was sought from a multi-
disciplinary perspective to represent as wide a range of experience and expertise as possible.

(2) User-group (n = 18) (mothers of preterm infants). Participants for the Delphi survey were
also a purposive sample. The sample of mothers for the Delphi survey was consistent in
terms of the maternal profile of interest to this study but were different participants to those
who participated in Phase one. The participants were mothers who had previously birthed
a preterm infant and met the inclusion criteria.

2.4. Procedures

2.4.1. Phase one

A single semi-structured interview was conducted with each participating mother (n = 9) to gain
women’s understanding of the challenges they faced when their preterm infant was discharged
from hospital. The purpose of the semi-structured interview was to gather descriptions of
a participant’s views with respect to the situation being studied (Kvale, 1983), using flexible
questions with prompted enquiry into areas of interest. (Baumbusch, 2010) (see appendix 1 for
interview guide). A combination of telephone (n = 5) and face-to-face (n = 4) interviews took place
each lasting between 45 and 60 minutes.

2.4.2. Phase one data analysis

Descriptive content analysis (Morgan, 2001) was employed to analyse semi-structured interview data.
Descriptive content analysis is a general term for several different strategies used to analyse text
(Vaismoradi et al,, 2013). Each interview was audio recorded and transcribed verbatim. Analysis
sought to identify individual and collective understandings directly related to the challenges, issues
and support needs of parenting a preterm infant. The transcribed data were summarised and collated
using the descriptive content framework as outlined by Morgan (2001). Significant statements were
highlighted, labelled and then grouped together under coded categories using the NVivo Version 10
software programme to assist in the management of the data. This information and the coding of the
information were interpreted by labelling responses correlating to the key topic questions in the
interview. Collated data were labelled and categories (NVivo nodes) were developed.

For the purpose of this study, rigour was examined in the terms of credibility, trustworthiness
and applicability (Hammersley, 2008; Noble & Smith, 2015). Strategies to ensure credibility and
trustworthiness in phase one included participant selection, peer debriefing and the establishment
of a coding system for analysis of the semi-structured interviews. Peer debriefing was used to
assist in the development of credibility. Sharing the developing concepts and data patterns
following initial analysis with the experienced maternal and child health academics that formed
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the supervision team enabled alternative points of view to be discussed and analysis responsibility
resulted. The set questions were asked of all participants in the same order; therefore, the
structure and order of the interviews and the questions did not change. This enabled a clear set
of well described responses to the specific question.

2.4.3. Phase two procedures

In phase two, two interdependent procedures were conducted using a stakeholder panel and
a user group panel to ensure a collaborative, informed approach to develop the structure and
content of the message protocol. The content and structure were tested through the joint inter-
pretation of the two groups of stakeholders. Collaborative research reflects a belief that because
social science research can affect the wellbeing of a social group, members of that group have
a place in all aspects of the research (Given, 2008). Collaborative researchers maintain that the
overriding rationale for the approach is that it elicits data and analysis that are shared, multi-
dimensional and grounded in participants’ experiences (Costley et al., 2010). Supporters of colla-
borative research argue the benefits; that it can produce insights that are of higher quality than
traditional research and that the results are likely to have greater credibility with potential users
(Given, 2008; Thorpe & Holt, 2008).

Six steps consisting of two interdependent and alternating procedures, were undertaken, each
conducted with a discrete participant group (see Figure 1). Procedure One consisted of three key
stakeholder panel meetings and Procedure Two involved a three round, online Delphi survey,
conducted with a user group panel.

2.4.4. Phase two data analysis

The stakeholder panel took part in three face-to-face, focused meetings (Figure 1. Steps 1, 3, 5).
The user group panel of mothers responded to a three round, online Delphi survey, providing
feedback on message themes and content (Figure 1. Steps 2, 4, 6). The Delphi technique is
a quantitative survey procedure aimed at generating consensus (Hsu & Sandford, 2007). In three
rounds feedback was sought on message themes, content, structure and timing for the protocol.
In each survey participants responded to closed items using a 4-point Likert scale (very important,
important, not particularly important, not at all important). Round one consisted of 20 items, round
two, 74 items and round three, 64 items.

Item content validity index (1-CVI) was used to analyse the responses from each round in the
Delphi survey. For each question, the 1-CVI was calculated as the number of participants giving
a rating or either 1 (Very Important) or 2 (Important) divided by the number of participants. The
level of content validity is dependent on the number of participants and calculated accordingly.
1-CVI is the importance in agreement about relevance with 0.8 or above considered to the limit of
acceptability (Polit et al., 2007).

Strategies to ensure credibility and trustworthiness in Phase two included triangulation and peer
group debriefing for the stakeholder group meetings. The audio from the meetings was used by
the researcher to confirm key descriptive decisions which then informed the subsequent step in
the process for Phase two. Clarification was sought from the stakeholder panel members at the
following meeting to ensure mutual understanding had taken place. The use of Content Validity
Index (CVI), the statistic to measure consensus in Delphi surveys. To ensure accurate calculation of
this measurement results were generated by a statistical software program thus removing the
possibility of human error.

Ethical approval to conduct the study was granted from the Human Research Ethics Committee
of the University of the Sunshine Coast (HREC Ethics Approval Number: S/14/720) and the Mater
Health Services Research Ethics Committee (HREC/15/MHS/62). All participants provided informed
consent and identity kept private and confidential.
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Figure 1. Sets out the proce-
dures undertaken.
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3. Results and discussion

3.1. Phase one

Nine mothers were recruited to Phase one, four with twins and five with a singleton pregnancy. All
births occurred in Queensland Hospitals, with maternal age ranging from 26 years to 38 years. The
infant’s gestation at birth ranged from 31 + 4 weeks to 35 completed weeks. The age of the infants
at the time of the interview ranged between 9 weeks to 11 % months chronological age. Of the
nine mothers six were primiparas (first time mother) and three were multiparas who had birthed
a baby or babies before the birth of this premature baby/babies.

The content analysis generated results in 21 categories collated from the five interview topic areas.
They are summarised in Table 2Table 3. Significant challenges identified by participants were concerns
about their infants, and self-confidence in their parenting care and decisions. Participants highlighted
their need for support and guidance during the transition, particularly in the period immediately
following the infant’s discharge, and based on credible and consistent information and resources.

The purpose of the first phase in the mHealth protocol/program development was to explore the
perspectives of the issue’s mothers face during the transition period following their preterm
infant’s discharge from hospital. They reflected on their experience and made suggestions about
the sources and type of support that they believed would be helpful to them. This directly informed
the development of the message protocol (phase two).

3.2. Phase two
Fundamental topics of discussion and decision-making amongst the key stakeholder panel
included identification of the lack of specialised services meeting the needs of preterm mothers,

Table 3. Research question theme and corresponding content topics

Topic Content Categories

Challenges following discharge Protecting

Heightened monitoring

Problematising sleep and infant behaviour

Ambiguous cues

Milestones and corrected age judgement

Mother guilt and failure

Support needs Seeking reassurance

Professional support

Social support

Family support

Longing to belong

Parenting confidence Ambiguous infant cues

Reassurance: “Am I doing okay?”

Trusting instincts—feeling ignored

Hardest time Transition home

First few months

Developmental milestones—expectations

Recommendations Professional support

Evidence-based information

Social support

Support groups
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evidenced-based resource provision, promotion of parenting practices aligned with attachment
theory and the promotion of maternal instincts and inner mothering wisdom. Four themes were
identified by the key stakeholder panel members following the Delphi survey round 1. Messages
addressing each of the themes were developed and consensus gained from the user group panel
confirmed their relevance and supportive nature. The four themes were:

1) Maternal confidence and wellbeing
2) Professional help and guidance

3) Reassurance about baby

4) Support groups

Messages were adapted in a second version for mothers who birthed two or more preterm
infants (twins or triplets). The length of the program and number of messages to be sent each
week were determined by the user group panel in the Delphi survey.

The outcome of Phase two was the Parenting Premmies Support Program Protocol. The protocol
consisted of 48 SMS messages to be delivered across a four-month period commencing upon
discharge of the infant(s). Each mother received the SMS messages as per the message protocol.
The mothers received three messages each week, two days apart, delivered at 1000hrs, commencing
two days after discharge of their infant/s. Text message character limitation of 160 characters was
determined by SMS protocol.

This phase utilised two interdependent procedures to determine the structure and content of the
message protocol that formed the Parenting Premmies Support Program. The collaboration process
enabled the voice of women who had prior and recent experience in parenting a preterm infant and
the collective knowledge of the key stakeholders to come together to develop the message protocol.

4. Discussion

This study has described the development of The Parenting Premmies Support Program which was
underpinned by rigorous and transparent methodology. While the use of SMS text based mHealth
interventions are broadly reported, the development and pretesting of mHealth interventions are
less transparent and limited in the current literature.

To improve future research and program implementation, this research should be accessible for
scrutiny, including a description of the development of the SMS content, the theoretical basis of the
messages and an analysis of how the content is received by users (U.S. Department of Health and
Human Services & Health Resources and Services Administration, 2014). Preferably, reporting
should include a rationale for the chosen theory, the quality of the evidence on which the
messages are based, as well as the fit of the messages within the culture and context of the
targeted groups (Waterlander et al., 2014).

This study approach embedded the theoretical underpinnings of Bowlby’s attachment theory
(Bowlby, 1969). Longitudinal benefits have been demonstrated when key components of cue
recognition and sensitivity are incorporated into intervention programs with the aim of enhancing
maternal-infant interactions (Newnham et al., 2009; Ravn et al., 2012) which is consistent with
attachment theory (Bowlby, 1969).

A key objective in the current study was to attend to, document and report the design and
development process. The participants provided illustrations of themes that have been previously
reported. These included; a lack of confidence in their ability to independently care for their infants.
This finding has been reported in earlier research (Murdoch & Franck, 2012; Olshtain-Mann &
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Auslander, 2008). Their need to protect and safeguard their infants. Feelings of vulnerability were
closely tied with the process of providing protection have also highlighted (Singer et al., 2010;
Swartz, 2005). The importance of sharing and connecting with women who have been through a
similar experience has also been identified (Goutaudier et al., 2011).

Participants expressed concern for their infants and their own abilities and confidence to assess
and care for them, specifically; weight, feeding, sleep and settling. These concerns replicated the
findings by Swartz (2005) who found that parental concerns regarding infant health, weight and
development were paramount. Apprehension regarding inadequate weight gain and the long-term
negative outcomes associated with this has been also been found (Hall et al., 2013; Murdoch &
Franck, 2012) along with uncertainty about the infant’s current health status and possible devel-
opmental issues or delay (Gambina et al., 2011; Hall et al., 2013).

Whilst the mothers felt supported by staff in the neonatal unit, healthcare professionals in the
community were perceived as lacking the necessary expertise in the care of premature infants.
This desire for consistent information, support and empathy following discharge has been reported
previously (Nicolaou et al., 2009; de Oliveira Dornasbach et al., 2014). The need for social, emo-
tional and professional support following discharge was found also in two recent studies examin-
ing the transition from hospital to home (Boykova, 2016; Niela-Vilen et al., 2014).

Phase one identified many challenges and needs during the period following discharge of their
preterm infant. Challenges supported in existing literature included a lack of confidence in their
ability to independently care for their infants coupled with a heightened concern about their
infant’s weight, feeding, sleep and settling. Lack of expertise from healthcare professionals in
the community and a social connection with a supportive peer group was noted.

Fundamental topics of discussion and decision-making amongst the key stakeholder panel in
Phase two included identification of the lack of specialised services meeting the needs of preterm
mothers, evidenced-based resource provision, promotion of parenting practices known to contri-
bute to the development of secure attachment. Four themes were identified by the key stake-
holder panel members following the Delphi survey round 1. Messages addressing each of the
themes were developed and consensus gained from the user group panel confirmed their rele-
vance and supportive nature.

The process highlights inclusion and validation of the experiences of the affected population and
iterative development characterised by stakeholder collaboration to refine and adapt the product.
It has been argued that careful development and pretesting of content is a vital component in
health communication campaigns regardless of the medium (Atkin & Freimuth, 2013) and empiri-
cal testing of content with a targeted “audience” should be used to modify content (Willoughby &
Furberg, 2015). Adding to the dialogue by reporting these procedures along with evaluation data
supports future mHealth researchers to create meaningful interventions.

5. Limitations

The design was well suited to address the research problem as it allowed the research team to
explore the topic, establish mothers’ identified needs and challenges, develop the message pro-
tocol using a collaborative process. Attention to development and transparent reporting provides
the potential for transferability. However, the study was conducted in a single setting and with
a small, convenience sample of participants. The protocol acted as a verbal source of information
which may act to alter participants’ expectations of their confidence or decision-making; however,
findings from the pilot are not reported here.

6. Conclusion
The intention of this study was to clearly describe the rigorous process employed to co-design and

develop a mHealth intervention designed to support preterm mothers during their discharge home

Page 11 of 15



George et al., Cogent Social Sciences (2021), 7: 1865617
https://doi.org/10.1080/23311886.2020.1865617

<: cogent.-social sciences

from hospital. An evidence-based informational resource using contemporary communication
technology, designed to support parenting interactions with infants, normalise infant behaviours,
caregiving practice and confidence, and provide links to reliable networks and resources resulted.
Key aspects of the exploratory multi-phased, mixed-methods research approach enabled the
integration of women’s experience and needs, the program to be theoretically informed and
collaboratively developed. This study reports formative transparent processes of SMS development
which have the potential to improve the quality of mobile health interventions. By incorporating
the evaluation and mediating the meaning within a specific demographic target group the quality

of the text message-based interventions can enhance quality improving effectiveness.
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