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ABSTRACT

As families increase their use of mobile touch screen devices (smartphones and tablet com-
puters), there is potential for this use to influence parent-child interactions required to form a
secure attachment during infancy, and thus future child developmental outcomes. Thirty families
of infants (aged 9-15months) were interviewed to explore how parents and infants use these
devices, and how device use influenced parents’ thoughts, feelings and behaviours towards their
infant and other family interactions. Two-thirds of infants were routinely involved in family video
calls and one-third used devices for other purposes. Parent and/or child device use served to
both enhance connection and increase distraction between parents and infants and between
other family members. Mechanisms for these influences are discussed. The findings highlight a
new opportunity for how hardware and software should be designed and used to maximise
benefits and reduce detriments of device use to optimise parent-infant attachment and child
development.
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Practitioner Summary: Many families with infants regularly use smartphones and tablet com-
puters. This qualitative study found that how devices were used either enhanced or disrupted
feelings of parent-infant attachment. Practitioners should be aware of the potential beneficial
and detrimental impacts of device use among families given implications for attachment and
future child development.

1. Introduction reported owning a smartphone and 53% a tablet com-
puter (up from 35% and 8% respectively in 2011) (Pew
Research Centre 2021). A recent field study of Australian
adults found the average duration of touch screen
device use to be 2.5h/d, with participants engaging
with their device on average 52 times a day (Alzhrani
et al. 2022). Among young children, one-third (36%) of
Australian pre-schoolers have been reported to own

their own tablet or smartphone (Rhodes 2017). A study

Over the past few decades, human-computer inter-
action has been found to have considerable effects on
humans including their performance, communication
and health (Gurcan et al. 2021). As newer technologies
have emerged, such as mobile touch screen devices,
research has also evolved to explore the implications
of their use. Much of this evidence has centred on
human-computer interaction among adults (Coenen

et al. 2019; Han et al. 2019); however some research
has explored child use and outcomes (Harris and
Straker 2000; Straker et al. 2014) and even human-
computer interactions prior to birth (Hood et al. 2022;
Fleming et al. 2014).

Many families now regularly use newer digital tech-
nologies such as smartphones and tablet computers
with ownership of these devices increasing dramatically
in recent years. For example in 2021, 85% of U.S. adults

of Irish children aged 12months to 3years found that
71% had access to touch screen devices, with a median
usage time of 15min/d (Ahearne et al. 2016).

With the rapid uptake in mobile touchscreen tech-
nology among adults and children, it is important to
consider human-computer interactions within families
to both understand their consequences on behaviour
and development - particularly for growing children -
and to ensure they are used in a positive manner.
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Family system theory (White and Klein 2008) and the
bioecological model (Bronfenbrenner and Morris 2006)
provide a framework for exploring human-computer
interactions in a family setting, where the whole family
unit is considered, along with their mutual influence
on each other’s behaviours and experiences.

Within the family system is the parent-child dyad.
The theory of parent-child attachment proposes that
infants develop an emotional bond with their primary
caregiver during their first years of life (Bowlby 1980). In
the presence of a secure attachment relationship, the
parent is sensitive and responsive to their child’s needs
and signals for attention, and the child is able to use
the caregiver as a secure base from which to explore
their environment (Ainsworth et al. 1978; Rees 2005).

The establishment of a secure attachment between
the parent and child in infancy is critical with evidence
to suggest that it is predictive of aspects of child
development such as cognitive performance (West
et al. 2013; Schore 2001), emotion regulation (Zimmer-
Gembeck et al. 2017; Brumariu 2015), social compe-
tence with peers (Groh et al. 2014; Bohlin et al. 2000)
and duration of sleep (Cheung et al. 2017; Bordeleau
et al. 2012). The use of mobile touch screen devices
requires investments of both time and attention by
the user. There is a potential for the interactions
between a parent and infant that are necessary for
the formation of a secure attachment to be influenced
by the use of mobile touch screen devices (Beamish
et al. 2019). Parents and professionals alike express
concern and seek guidance about potential develop-
mental impacts from the use of mobile touch screen
devices and evidence informing these concerns
remains scant but would be useful in guiding advice.

Previous models of human-computer interaction
provide a framework for considering the influences of
device use within the family system (Straker and
Pollock 2005; Straker et al. 2014). Figure 1 depicts a
new proposed integrated model of human-computer
interaction within a family context, with solid line
arrows showing the interaction and flow of informa-
tion. The double-headed arrows between the parent
or infant and the mobile touch screen device repre-
sent the parent/infant sending information to the
device (e.g. launching an App) and the device sending
information to the parent/infant (e.g. music playing
through the device’s speakers). The dashed line arrows
depict the potential influence of parent-device or
infant-device interaction on parent-infant attachment.

The proposed model expands on the theories of
parent-child attachment, family systems and the bio-
ecological model by exemplifying possible mechanisms

ider family (e-g- siblings, Maritay)

parent-child dyaq

o Mobile touch
screen devices

Parent

parent-child
attachment

Infant

Figure 1. Model of the potential influence of mobile touch
screen device use on parent-child attachment in an integrated
family system.

by which parent and/or child use of mobile touch
screen devices may influence parent-child interactions
and attachment.

Possible mechanisms for device use to have a posi-
tive influence on attachment are by enhancing con-
nectedness through: using devices collaboratively such
as playing games together (Padilla-Walker et al. 2012);
and maintaining relationships when physically apart
(Leung and Wei 2000; Graham and Sahlberg 2021).
Possible mechanisms for device use to have a nega-
tive influence on attachment are by increasing dis-
tractedness through: disrupting parental sensitivity
and responsiveness to the child’s cues and signals for
attention (Kildare and Middlemiss 2017; Wolfers et al.
2020; Gutierrez and Ventura 2021); displacing
interactions such as face-to-face communication (Lepp
et al. 2016), lowering conversation quality (Przybylski
and Weinstein 2013) and being a source of family con-
flict (Rhodes 2017). These mechanisms may be bi-
directional, as indicated by the finding that higher
scores of mother-child interaction quality at 18 months
were positively associated with less child screen time
at 2 and 3years of age (Detnakarintra et al. 2020).

Much of the related research on mobile touch device
screen use has focussed on adults with a recent system-
atic review finding only very limited evidence concerning
associations between time spent using devices by
parents and/or children and parent-child attachment
(Hood et al. 2021). This calls for more quality evidence in
this area, including from qualitative research to explore
the nature of use, to better understand the potential
impacts of device use on parent-child attachment.

This study aimed to explore how and why families
with infants use mobile touch screen devices; what
influence they perceived this use had on their parent-
child attachment; and the mechanisms by which
device use may have influenced attachment. An infant



age of around 12months (9-15months) was chosen
as this age is within a critical period for the formation
of attachment (6-24 months of age) (Bowlby 1980). In
addition, research suggests many children at this age
are exposed to some use of devices themselves
(Ahearne et al. 2016; Kabali et al. 2015) which may
enable a broader understanding of family device use
and parent-child attachment.

2. Materials and methods
2.1. Study design

A qualitative design was used to gain an understanding
of parent practices of mobile touch screen device use
and their perspectives on the influences of device use
on parent-child attachment and family interactions.

Participants were recruited using convenience sam-
pling from a larger longitudinal birth cohort study titled
The ORIGINS Project (Silva et al. 2020). This unique
long-term study, a collaboration between Telethon Kids
Institute and Joondalup Health Campus, is one of the
most comprehensive studies of pregnant women and
their families in Australia to date, recruiting 10,000 fami-
lies over a decade from the Joondalup and Wanneroo
communities of Western Australia. Recruitment of fami-
lies who were 18 weeks pregnant and attended private
and public health services at a general hospital in Perth,
Western Australia commenced in 2017.

It is important to note that this study was con-
ducted several months after the start of the COVID-19
pandemic, which may have implications for the study
outcomes. In addition, Perth in Western Australia is
one of the most isolated major cities in the world, and
there are more people employed in positions that
require them to work at remote job sites than in the
general Australian population which may have influ-
enced findings e.g. these families may be more famil-
iar with communicating with family and friends via
mobile touch screen devices.

2.2. Recruitment

Participants were eligible if they were available for a
qualitative interview either by audio call or video call
(due to COVID-19 restrictions), had an infant aged 9-
15months of age at the time of the interview, had
sufficient English proficiency and had not previously
participated in the prenatal qualitative study and
were therefore all new to the research aims and inter-
view questions.

All families who had consented to be part of the
ORIGINS Project and had an infant aged 9 to 15 months
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at the beginning of July 2020 were contacted by mobile
phone message. They received brief information about
a study on mobile touch screen device use and attach-
ment and were provided with an opportunity to opt-
out from further contact within five days of receiving
the message. Participants who did not opt-out were
grouped into child age in months (from 9 to 15 months
at the time of being interviewed) and equal numbers of
parents for each age group were contacted via email
with detailed information. This was followed by a
phone call a few days later to invite them to participate
and schedule an interview. Interviews were conducted
between July and September 2020. Participants were
remunerated with an AUD$50 voucher for participation.

Verbal informed consent was obtained from partici-
pants included in the study. Ethics approval was
provided by Joondalup Health Campus Human
Research Ethics Committee (approval # 1804) and
Curtin University Human Research Ethics Committee
(approval # HRE2018-0065).

2.3. Data collection/instrument

An interpretive description approach (Thorne et al.
1997) was used as a form of qualitative inquiry with
the aim of generating knowledge with practical out-
comes for family mobile touch screen device use prac-
tices and family interactions. This methodological
approach (which typically involves one-on-one inter-
views) leads to broader theorising and contextualising
of data compared to sorting and coding, and leads to
descriptions of themes that emerge from the analysis
as well as themes from existing theory (Klem et al.
2022). Using this approach, an interview schedule of
questions was designed based on findings from prior
research on young children’s screen technology use
and in consultation with experts in the field (Appendix
A: Interview Schedule). This schedule of interview
questions was also reviewed by the ORIGINS Project
community reference group.

The interview schedule included open-ended ques-
tions pertaining to: (1) family structure, (2) typical
mobile touch screen device use practices, (3) perspec-
tives on family device use practices, (4) perspectives
on parent-infant attachment in general, and (5) per-
spectives on perceived influences of device use on
parent-infant attachment and other family interactions.
Questions related to parent-infant attachment were
adapted from the Maternal Postnatal Attachment
Scale (Condon 2015) and covered the same constructs
of attachment as the quantitative scale but in a quali-
tative approach using open-ended questions on the
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parent’s thoughts, feelings and behaviours towards
their infant. For example, parents were asked: ‘What
can you tell me about your relationship with your
child? (Further prompts: How you think and feel
towards your child? How you behave towards your
child?)y’

The interviews were conducted by RH under the
supervision of JZ and LS. The format of semi-
structured interviews was chosen to enable reflective
listening and the ability to prompt for further informa-
tion or clarification to gain an in-depth understanding
of participant perspectives and experiences. The inter-
views were audio-recorded and transcribed verbatim.

2.4. Data analysis

Interview transcriptions were entered into the qualita-
tive data analysis software NVivo (QSR International
Pty Ltd, 2020) to facilitate organisation and analysis of
data. Data were analysed alongside completion of
interviews, to monitor whether data saturation was
being reached.

Data were analysed by RH using thematic analysis
to code and identify emerging themes in an inductive
manner, including familiarising with the data via tran-
scribing, reading and re-reading the data, generating
codes, searching for themes, reviewing and defining
themes (Braun and Clarke 2006). To enhance the trust-
worthiness and credibility of data interpretation, the
approach of peer debriefing was used (Lincoln and
Guba 1985). A second researcher (JZ) independently
reviewed the primary analyst’s interpretation of the
data. Before themes and sub-themes were finalised, a
third reviewer (LS) was consulted.

Data are reported in accordance with the
Consolidated  Criteria for Reporting Qualitative
Research (COREQ) Checklist (Tong et al. 2007). Once
all interviews were completed, participants were con-
tacted by phone for member-checking purposes.
Fourteen participants were presented with a summary
of key themes and asked if they perceived it to be a
reasonable summary; no new information was pro-
vided by the participants.

3. Results
3.1. Sample and interview details

There were 282 participants of the ORIGINS Project
who were parents of infants aged 9-15months at the
commencement of interview recruitment and were
therefore eligible for this sub-project. One hundred
potential participants who did not opt-out to further

contact received an email and phone call. Thirty of
these were willing and able to participate in the inter-
view, providing a response rate of 30%.

For all 30 interviews, the interview was conducted
with the mother. Although interviews were available to
either/both parent(s), no interviews with fathers were
completed. The characteristics of parents who took part
are shown in Table 1. Interviews were conducted by RH
with sixteen conducted by audio-call and fourteen by
video-call, according to the preference of the inter-
viewee. On average, the length of the interviews was
56 minutes, ranging from 30 to 76 minutes.

The mean (range) age of mothers was 34years (21—
42vyears) and the mean (range) age of infants was
12.5 months (9-15months). Most participants were
married, and all were currently living with the father
of the infant. Half of the participants had one child
only, and the other half had between two and five
children. The ages of the older children ranged from
3years to 9years of age.

Just over half of the participants were currently
working in full-time, part-time or casual position, and
three of these were also studying concurrently. Six par-
ticipants were employed but on maternity leave. Most
husbands/partners (n =28) were employed in full-time

Table 1. Characteristics of mothers.

N %
Age in years (n=30)
18-25 years 1 33
26-34 years 12 10.0
> 35years 17 56.7
Employment (n = 30)
Full-time 5 16.7
Part-time 8 26.7
Casual 3 10.0
Maternity leave 6 20.0
Home duties 8 26.7
Marital status (n = 30)
Married 28 933
Living with partner 2 6.7
Single 0 0.0
Family structure (n = 30)
One child 15 50.0
Two children 12 40.0
Three children 2 6.7
> Four children 1 33
Highest level of education (n = 27)
Postgraduate degree 5 18.5
Bachelor degree 12 444
Year 12 secondary school 5 18.5
Year 10 secondary school 1 37
Other 4 14.8
Household income (n = 26)
Up to $50,000 a year 2 7.7
$50,001-$100,000 a year 5 19.2
$100,001-$150,000 a year 10 385
More than $150,000 a year 9 346

Characteristics were obtained from the ORIGINS Project questionnaires,
supplemented with information provided from the interviews. Some data
is missing due to incomplete responses to the ORIGINS Project
questionnaires.



position. One was employed in a part-time role and one
in a casual role. Five husbands/partners had Fly-In-Fly-
Out (FIFO) work positions, a term used to describe
someone with a work roster that entails flying to a
remote job site for a period of time before flying home.

Due to the interviews taking place during the
COVID-19 pandemic, questions related to the influence
of the pandemic on family interactions and technol-
ogy use were included and are reported elsewhere
(Hood et al. 2021).

3.2. Parent-infant attachment

All participants described emotions, perspectives and
behaviours that demonstrated affection and commit-
ment towards the infant such as feelings of connec-
tion, love and happiness. For example, one participant
described: P1 [21yo, 9mo, no other children] ‘Il love him
[infant] to bits. He makes me so happy. | can be having
a really bad day and then he just smiles at me and then
I'm all good.’

Although no participants described ambivalent or
affectless thoughts and feelings towards their infants,
several parents described challenges they faced while
adjusting to parenthood. This included postnatal anx-
iety and depression, breastfeeding issues, and not
being able to go to work due to caring for their infant.
For example, one mother described: P27 [41yo, 13 mo,
no other children] ‘I had problems breastfeeding at the
start and then she was braced [for hips dysplasia] at
10 weeks. So, you know, you kind of lose your newborn
cuddles in a way. She was premmie [premature]. There’s
like a lot along the way and recently I've kind of
imploded from just one too many challenges | think. But
hopefully, we’re coming through the other side... But
my attachment with her is very strong.’

When asked about ways in which they connect
with their infant, parents most frequently described:
spending time together, playing, talking, singing
songs, reading books, breastfeeding, physical contact,
bath time, eye contact and observing their develop-
ment. The most frequently described hindrances to
connecting with their infants included: attending
work, having older children to care for, lack of sleep,
household chores and infant teething issues.

3.3. Typical device use practices by infants and
mothers

3.3.1. Infant use of devices
Televisions were the most commonly used screen
device for this age group. Almost all infants routinely
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viewed television, particularly while parents were pre-
paring for the day and during mealtimes. For example,
one participant described: P12 [29yo, 13mo, no other
children] ‘At night-time when [infant] comes home from
day-care, we probably put the TV on between when he
has his dinner and when he has his bath. So, because
he sort of sits in his high chair and watches TV while he
eats his dinner.’

For some households, a television was regularly on
throughout the day in the background. For example:
P4 [38yo, 11 mo, no other children] ‘I'll turn it [television]
on generally in the morning and it will just be on all
day until we go out.” In contrast, three mothers stated
that their infants had never viewed television and
they purposely did not turn the television on while
their infants were awake. For example: P6 [38yo,
13mo, no other children] ‘We actually haven't put on
the TV at all yet. We're trying to hold off as much as we
can. So the TV is never on when she’s awake.’

In terms of mobile touch screen devices, two-thirds
of infants (n=19) were regularly included in family
video calls, including calls to extended family in the
Eastern States of Australia and overseas, and calls to
their mother or father while at their workplace (includ-
ing parents in FIFO positions). For example: P10 [39yo,
14 mo, no other children] ‘My son uses a lot the mobile
because all the family is abroad. So what we usually do
during the afternoon, we do video calls with the gran-
nies, auntie, uncles... This is on a daily basis.” Another
described: P26 [33yo, 12mo, 3yo, 5yo, FIFO husband]
‘That's the only kind of interaction with my phone that
she [infant] has. And it's obviously, you know, she gets
so excited and happy ... My mum will play like the piano
to her and she’ll, you know ... She’ll make happy noises
and offer things to the people on my phone. It's very
sweet.” In all descriptions of family calls involving
infants, device use was fully supervised by family
members.

Around a third of infants (n=11) had experienced
other uses of mobile touch screen devices including
watching nursery rhymes and children’s cartoons,
using a colouring-in or flashcard app, taking or view-
ing photos. For example: P12 [29yo, 13mo, no other
children] ‘She [infant] just takes my phone and walks
around with it. Like a lot. She can access the camera
which she likes to play with ... There’s all these like little
videos of me doing things ... We have like a couple of
little game apps on my phone, which she likes to some-
times play with ... She likes to play flashcards, which we
will do for like half an hour every day because | couldn’t
find any of the good ones, like the physical ones. So |
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got them on my phone... She watches music videos on
YouTube for about an hour.’

For many of the infants who used mobile touch
screen devices for purposes other than video calls,
device use was rare and constrained to specific situa-
tions such as taking medicine, having their nails cut, or
on long car journeys. For example: P25 [31yo, 12mo,
8yo] ‘I think the longest we've ever kind of had her in
front of it is maybe 15 min watching an episode of Bluey
if we're, you know, trying to get her to take medicine or
something equally awful.” Another described: P4 [38yo,
11 mo, no other children]: ‘Sometimes the iPad is used
when we drive and we put it where the mirror is for her,
so that she can watch nursery rhymes or listen to music.’
All infant device use for purposes other than video calls
was in the direct company of a parent and under their
supervision.

A couple of families described placing a mobile
touch screen device in their infant’s bedroom over-
night to play white noise to aid their infant’s sleep.

3.3.2. Maternal use of devices

There was a broad range of mobile touch screen
device use practices among the parents interviewed
including limited, moderate and frequent use. For
example, one mother explained: P3 [37yo, 10mo, no
other children] ‘I won’t be on my phone unless I've got
a call or message or something to attend to.” In con-
trast, another parent described: P5 [26yo, 14mo, no
other children] ‘I'm on it pretty much all the time,
whether it's Facebook or emails, or just in general.’

When asked how they felt about their family use of
devices, around half described feeling satisfied with
their current level of device use. The remaining half
stated that they would prefer less use of devices
within their family. For example: P13 [37yo, 11 mo, no
other children] ‘I definitely feel like my usage is over the
top and | would love to cut back... The barrier is my
own self-discipline.’

A common theme that emerged was parents being
mindful of their own device use in front of their child.
For example: P24 [34yo, 12mo, 3yo, 5yo] ‘I'm very con-
scious that | don’t use my phone a lot when I'm around
the children. That's one of my things. | don't like him
[infant] seeing me be on the phone all the time.” Several
parents described feelings of guilt, regardless of the
duration of use: P27 [41yo, 13 mo, no other children] I
really hate it when I'm on it [smartphone], because |
feel like she’s just sitting there and doesn’t know what
I'm doing and it takes me away from her. So | feel really
guilty about that.” A few parents mentioned being con-
scious of role modelling their own use of devices to

their infants: P22 [41yo, 12mo, 4yo] ‘I need to be a
healthy role model to them. So both in the sense that |
don’t want them looking, | don’t want to miss moments
with them. | don’t want them looking back or feeling
that the phone is more important than them.’

Several parents described routinely using devices
while infant feeding. For example: P30 [35y0, 12mo,
3yo] ‘When I'm breastfeeding, | use a Kindle. Like at the
moment she’s only down to feeding at night. But I'd
always use it when I'm feeding her at night before bed
time...| probably used the phone more when she was
first born. And then the Kindle I've been using for six to
eight months.” However, a few other parents men-
tioned not using devices while infant feeding due to
the light from their phone distracting their infant,
wanting to make eye contact with their infant while
feeding, or it being too difficult to hold the device
while feeding: P29 [35yo, 12mo, 3yo] ‘It's hard to hold
the bottle and him [infant]. | need two hands. | think
too, like | did try to use, to not look at my phone as
much while feeding, because I'd read that it was really
important to make eye contact with them when you're
feeding.’

3.4. Perceived influences of device use on parent-
infant attachment and family relationships

3.4.1. Influences of device use on parent-infant
attachment

Several participants initially described devices as hav-
ing no influence on their relationship with their infant.
However when given further time for reflection, all
described some influence of device use on their inter-
actions and relationship with their infant.

Analysis of the data yielded three key themes in
relation to the influence of device use on parent-infant
attachment. These themes (which are not mutually
exclusive) are displayed in Table 2 along with example
quotes:

1. Enabled a better understanding of infancy by
accessing information about child development
online (e.g. learning about developmental mile-
stones such as when to expect their infant to start
crawling or pulling up to stand) and accessing
ideas for infant activities online (e.g. learning sen-
sory activities to engage in with the child such as
filling water bottles with rice and other materials
for the infant to shake and observe);

2. Enhanced interactions by playing music for the
infant (e.g. playing action nursery rhymes on a
smartphone and the mother copying the actions),
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capturing and viewing photos together (particu-
larly in the evening while reflecting on their day
together), and connecting to parent at work (e.g.
an infant taking part in a video call with a FIFO
father that they otherwise would not see for an
extended period of time); and

3. Disrupted interactions by taking the parents’
attention away from their infant (e.g. attending to
a device rather than the infant), disrupting the
flow of interactions (e.g. receiving a smartphone
notification while playing with their infant) and
affecting mood/behaviour (e.g. a parent becoming
frustrated with their infant for interrupting them
while replying to a text message).

Almost all participants (n=28) contributed data to
the first two themes which represent perceived bene-
fits, and two-thirds (n=21) contributed data to the
third theme of perceived downsides of device use in
parent-infant attachment.

Devices were also described by a couple of parents
as a useful means to view infant images at any time
and place, which enhanced the parent experience of
connectedness when apart: For example: P5 [26yo,
14 mo, no other children]: ‘You take photos and they're
always stored on your phone. So, you have them as
your backdrop or your background, you know, so you're
always looking at her [infant].’

One mother expressed that as a result of being
mindful of her own device use, her relationships with
her friends had been impacted: P17 [35y0, 15mo, 3yo]
‘With the time difference on top of the fact that I'm not
really on my phone, by the time the kids are in bed it’s
too late for me to call friends. So | think I've probably
done the reverse, rather than my relationship with the
kids suffering, it's more that my personal relationships
suffer.’

3.4.2 Influences of device use on other family
relationships

Analysis of the data yielded two key themes in rela-
tion to the influence of device use on other family
relationships. These two themes (which are not mutu-
ally exclusive), displayed in Table 3 along with repre-
sentative quotes, were:

1. Enhanced interactions between parents (e.g.
communicating with each other throughout the
day while not physically together), between the
parent and older child (e.g co-playing games on a
tablet computer), and between siblings (e.g. co-
viewing kids shows on a tablet computer); and

2. Disrupted interactions between parents (e.g.
using devices independently while in the com-
pany of each other, particularly while watching
television together in the evenings), between the
parent and older child (e.g. the older child com-
municating with a parent who is also attending to
their device), and between siblings (e.g. one child
being absorbed with a device and not responding
to their sibling’s attempts for attention).

For parent relationships, several participants
described the benefits in maintaining connections dur-
ing the day, especially for families with a FIFO father.
However, almost half of the participants described
poorer communication with their partner due to
device use. For example: P4 [38yo, 11 mo, no other chil-
dren] ‘They [devices] help in that when he’s away, we
can actually still see each other face to face by video
calling each other. So we can feel connected in that
way. But | think when he’s around, we probably feel dis-
connected when we're in the same room and we’re both
just looking at our phones or the TV and not really com-
municating with each other. So it helps and it doesn’t
help, if that makes sense.’

Between parents and their older children, the co-
use of a device was described as a benefit by one par-
ticipant. However, disrupted interactions were
described by a few participants, particularly due to the
parent attending to their phone while the child was
trying to get their attention.

Between siblings, a couple of participants men-
tioned enhanced interactions between siblings due to
shared experiences while using devices. However, sev-
eral families mentioned that the use of a device by
their older child hampered communication and inter-
actions between the older child and their infant sib-
ling by leading them to be less responsive or
frustrated when interrupted.

4. Discussion

Overall, the 30 participant families described secure
attachment relationships with their infants, character-
ised by emotions, perspectives and actions that dem-
onstrate affection and commitment to their infant.
When asked about influences on parent-child attach-
ment, device use was found to both enhance connec-
tion and increase distraction between parents and
infants and between other family members.
Two-thirds of infants were routinely involved in
family video calls via mobile touch screen devices,
which may in part be influenced by the COVID-19
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pandemic and related travel restrictions that were
ongoing at the time of the study. A third of infants
had experienced other uses of mobile touch screen
devices and were able to actively engage with the
device, supporting other findings where children as
young as 12months old were found to be able to
unlock, swipe, and actively look at touch screen devi-
ces (Ahearne et al. 2016). Overall, the use of devices
by infants in this study was for education or maintain-
ing communication and relationships, was constrained
to certain situations and was in the company of a par-
ent. Infant device use was typically infrequent and
during specific circumstances such as distracting the
child while giving them medicine, cutting their nails
or taking them on long car journeys. This supports
other research of families with some screen exposure
by 6 months of age, where almost half of the parents
(44%) used devices with their infant while trying to
calm them, and a third (30%) used devices while in
the company of an adult caregiver during infant meal-
times when putting infants to sleep, and when waiting
(p. 2021). Device use by infants for video calls and
other purposes was heavily restricted and in the com-
pany of a family member and under their close super-
vision in all descriptions. There is limited available
research on the context of device use by children
aged around 12months to enable a comparison.
However, a naturalistic observational study of 21 tod-
dlers aged 12-24months fount that parental medi-
ation of smartphones and tablet computers was
primarily focussed on restricting child access, suggest-
ing that this is not uncommon for this age group
(Domoff et al. 2019).

Among the interviewed mothers, all used devices
for a multitude of purposes and there was a broad
range of device use practices from minimal to fre-
quent use. Around half of parents were satisfied with
their current level of device use, and half stated they
would prefer to use their devices less. Similar to other
findings (Hiniker et al. 2015) many described being
mindful, concerned or guilty about their use of devi-
ces, regardless of their duration of use.

When looking at the influence of device use on par-
ent-child interactions, the findings provide support for
the proposed integrated model of human-computer
interaction within a family context, whereby parent
and/or child use of mobile touch screen devices may
influence parent-child interactions and attachment
through a series of potential mechanisms. These
mechanisms served to either enhance understanding
and connection or disrupt through distraction, as rep-
resented in Figure 2.
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Figure 2. Model of perceived influence of mobile touch
screen device use on parent-child attachment showing positive
(understanding infancy, connecting) and negative (disrupting)
mechanisms within the parent-child dyad and wider family
system.

The mechanisms that had a positive influence on
parent-child attachment included a better understand-
ing of infancy through parent-device interaction for
accessing information about child development and
accessing ideas of infant activities online, and
enhanced connection through child-device interaction
of playing music for the infant, capturing and viewing
photos together, and connecting to parents while at
work. These findings support other qualitative research
findings where the main reason for parents using
digital devices with their young children was for the
purposes of bonding with them (Chen et al. 2019). In
particular, devices were found in the current study to
be a useful tool for refreshing memories of nursery
rhyme lyrics and actions, which is a known way of
facilitating emotional communication between a
mother and child (Creighton 2011). For example, an
empirical study with 96 mother-infant dyads exploring
the effect of music and movement on mother-infant
attachment found that mothers in the experimental
group who learnt a variety of songs and lullabies and
physical actions had a greater perception of the
attachment bond than those in the control group
(Vlismas et al. 2013).

The enhanced connection through parental co-use
including viewing of infant photos on a device is sup-
ported by the findings of a small laboratory study of 6
mothers where mothers who viewed images of their
own infants had increased activation of their orbito-
frontal cortex (which correlates to pleasant mood rat-
ings) during functional magnetic resonance imaging
compared with mothers who viewed photographs of
other infants (Nitschke et al. 2004). The ability to view
infant photographs on a portable device may be par-
ticularly important for parents who are separated from
their children while at work or in FIFO positions.
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The findings indicate that devices may facilitate
mothers’ abilities to develop the necessary characteris-
tics for establishing attachment security (Condon and
Corkindale 1998) by providing a means to seek: needs
gratification and protection (by accessing information
online on how to meet the infant’s needs appropriate
to their developmental stage); knowledge acquisition
(by enabling the parent to better understand their
infant and feel a sense of competency as a result) and
pleasure in proximity (by interacting with the infant
via viewing photos and videos together).

The mechanisms that had a negative influence on
parent-child  attachment disrupted interactions
through taking the parents’ attention away from their
infant, disrupting the flow of interactions, and indir-
ectly by affecting mood or behaviour. These results
support a recent experimental study of Israeli mothers
and their 24- to 36-month-old toddlers, where moth-
ers were found to be less responsive to child bids for
attention and exchanged in fewer conversational turns
when engaged with a smartphone than during
uninterrupted free-play (Lederer et al. 2022). The find-
ing that parents in the current study were less atten-
tive and less present with their infants while engaged
with their device and experienced altered child mood
and behaviour adds further evidence to the theory of
the ‘Still Face Paradigm’ which posits that initiating
and responding to child social cues is important for
connection (Braungart-Rieker et al. 1998), and a lack of
these parent reactions is associated with increased
negative affect such as infant distress and confusion
(Myruski et al. 2018). The use of smartphones by
parents while in the company of their infant may dis-
rupt parent-infant engagement and lead to a still face,
as evidenced by a recent scoping review where the
use of smartphones by parents of 0-5-year-olds was
found to be associated with decreased parental sensi-
tivity and responsiveness (Braune-Krickau et al. 2021),
which are key elements in the formation of a secure
attachment (Ainsworth et al. 1974). This decreased
parent responsiveness and subsequent infant distress
have been exemplified in a TED Talk demonstrating
the impact of parent device use during parent-infant
interactions (Mindaroo Foundation, 2021). Although
not evident in the findings of the current study it is
possible that the reverse relationship may be true,
whereby infants’ behaviours, temperaments and
responses to devices may shape how and when moth-
ers use their devices. No perceived negative effects of
child device use on parent-child attachment was
described in this study. However, this may be due to

the low levels of infant device use among families
included in the study.

When asked about the influence of device use on
other family relationships, similar mechanisms of
enhanced connection when devices were used collab-
oratively and increased distraction when used inde-
pendently while in the presence of each other were
found, for both spouse and sibling interactions (see
Figure 2). For example, devices appeared to enhance
parents’ relationships with their spouse when used as
a tool for communicating when physically apart but
served to disrupt relationships when used independ-
ently in each other's company. This supports the find-
ings of other qualitative research on 66 married
couple dyads which found that interactive technolo-
gies (mobile phones, internet and social networking
sites) facilitated communication and connection,
yet also led to distraction and challenged marital
boundaries (Vaterlaus and Tulane 2019).

The findings indicate that influences on the wider
layer of other family relationships should also be con-
sidered when investigating influences of device use
on the inner parent-child dyad layer of the proposed
model of device use in an integrated family system.
This is because there may be links between wider
family relationships and the security of parent-child
attachment, as represented by the curved dotted
arrows in Figure 2. For example, marital relationship
dissatisfaction is associated with an increased risk of
depression and anxiety (Pilkington et al. 2015), which
in turn is associated with lower levels of parent-child
attachment security (Teti et al. 1995; Badovinac et al.
2018). In addition, higher scores of sibling attachment
are associated with fewer depressive symptoms and
greater self-worth (Noel et al. 2018), and child depres-
sion symptoms have been found to be associated
with insecure attachment to primary caregivers
(although this association is likely to be bi-directional)
(Spruit et al. 2020). These potential indirect mecha-
nisms highlight the complex interactions influencing
parent-child interaction.

Overall, the findings of this study indicate that how
families interact with mobile touch screen devices is
important in whether device use is beneficial or detri-
mental to parent-child and other family relationships.
In particular, the nature of how parents interacted
with screens was important rather than simply the
amount of screen use. The intentional use of devices
for the purposes of accessing infant-related informa-
tion, playing music for the infant and capturing and
viewing photos together appeared to enhance con-
nectedness between parents and their infants,



whereas general use of devices for checking notifica-
tions and scrolling through social media while in the
company of their infant served to disrupt interactions.
Although parents may have traditionally acquired
child development knowledge or been less engaged
with their child due to other means (e.g. reading a
hard copy book), there are some key differences with
mobile touch screen devices. The portability and ease
of access to devices may lead to increased opportuni-
ties for both enhanced connection and distraction.
The mechanisms may be the same for wider family
relationships, however, other factors such as auton-
omy and access to devices for older family members
(e.g. between marital partners) may play an important
role. In addition, relationships between device use and
family connectedness are likely to be bi-directional in
nature (Detnakarintra et al. 2020), and there is evi-
dence to suggest that families with inherently strong
bonds are more likely to be enriched by the use of
devices in terms of social interaction whereas families
with inherently vulnerable bonds are more likely to be
weakened by the use of devices (Dmitrii 2020).

5. Implications of the findings

The implication for theoretical work in this area is that
the proposed model of human-computer interaction
in a family system that is based on concepts of
human-computer interaction (Beamish et al. 2019),
family systems theory (Bronfenbrenner and Morris
2006), the bio-ecological model (Bowlby 1980) and
parent-child attachment (Ainsworth et al. 1978) was a
useful framework for investigating and reporting
potential mechanisms and demonstrates that the
nature of screen use is important to consider rather
than simply the amount of screen use.

In terms of practical implications, this study pro-
vides unique information on human-computer interac-
tions within a family systems context among families
of infants, and what influences parents perceive this
interaction has on their thoughts, feelings and behav-
iours towards their infant and on wider family
relationships.

As represented in Figure 2, the findings suggest
that some engagement with technology can improve
forming a bond between the mother and infant, par-
ticularly when devices are used specifically for access-
ing information about child development and
parenting online using well-known and trusted sour-
ces of information, accessing ideas for infant activities
online, playing music for the infant, learning lyrics and
actions to nursery rhymes, capturing and viewing
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photos together, and connecting with parents virtually
while they are at work. The results also indicate that
while there are some potential benefits to using devi-
ces during among families with infants, parents should
also be mindful of what they are using devices for as
they can be distracting, especially when used without
a specific purpose. Given the importance of parent-
infant attachment to future child outcomes (including
cognitive, physical and socio-emotional outcomes),
this knowledge is useful in guiding families and pro-
fessionals who provide services to families in order to
optimise future child development.

In terms of wider family relationships (e.g. siblings
and the marital relationship), the practical implications
are that using devices collaboratively while together
or to communicate while apart can enhance interac-
tions and perceptions of connectedness, while using
devices independently while in each other’s presence
can diminish interactions and lead to feelings of
disconnectedness.

6. Strengths and Limitations
6.1. Strengths

This paper advances research on the influence of
device use on parent-infant attachment, an area in
need of research due to the rapid advancement in
technology use among families of young children, and
highlights the importance of using technology wisely.

The qualitative interview approach enabled reflect-
ive listening and further prompting when required,
which provided rich and detailed information of family
perspectives and experiences. Parents were asked to
reflect on their current family experiences which may
have led to reduced memory bias while participating
in the interviews. Further strengths include the
involvement of a consumer group in refining interview
questions to ensure the relevance of the content, and
member checking to enhance the trustworthiness of
the data.

In addition, the study proposed and refined a
model of family human-computer interaction that
acknowledges the importance of considering an add-
itional layer of the wider family on parent-child attach-
ment and device use which recognises that influences
do not occur in isolation but as part of a family
system.

6.2. Limitations

A limitation was that a convenience sample was
used which did not include families with some
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characteristics that could influence device use and par-
ent-child attachment e.g. single parents, fathers, and
parents with perceived insecure attachments. The
study participants had high levels of education, occu-
pation and income which may be associated with
higher levels of attachment and lower levels of tech-
nology use by both parents and infants. There were
no perceived negative effects of child device use on
parent-child attachment found in this study which
could have been caused by sample bias. In addition,
the participation rate of the convenience sample was
relatively low which may have introduced selection
bias where those who participated may have differed
to those who did not.

A further limitation of the study is the potential for
social desirability bias where participants are inclined
to provide what they perceive to be socially desirable
responses instead of expressing true device use practi-
ces and perspectives on perceived attachment to their
infant. Interviews were conducted during the COVID-
19 pandemic, and there is a potential for social
changes associated with the pandemic to influence
device use and family interactions, which may affect
the generalisability of findings. For example, infants
may have been involved in family video calls via touch
screen devices to a greater extent than usual due to
pandemic-related restrictions.

7. Future research

Our work here suggests several lines of future
research. To better inform tailored technology use the
advice to families, studies of attachment and mobile
touch screen device use entailing large, more repre-
sentative samples of families differentiated by diverse
family structures and stratified by developmental ages
(e.g. toddlers, pre-schoolers and grade-schoolers) are
needed. In addition, the use of time diaries, touch
technology time-stamps or observational studies in
situ would be useful to address to address potential
biases in self-reports of mobile device use.

Further areas of research could include longitudinal
studies of parent-child attachment, mobile touch
screen device use and child developmental outcomes
to inform directions of associations, investigation of
other potential factors that influence parent-infant
attachment, and randomised control trials to explore
the use of technology to support attachment security.
Exploring reasons for why parent use devices while in
the company of their child would also be useful for
better informing family device use guidelines.

The effects of the COVID-19 pandemic on mobile
touch screen device use and parent-child attachment
is also important to explore, as there is the potential
for pandemic-related restrictions to have an influence
on both the use of devices and family dynamics.

8. Conclusions

The findings shed light as to how parent and/or infant
mobile touch screen device use may affect the
parent’s perceived relationship with their infant.
Reasons for which devices were used appeared to be
important, rather than simply the amount of screen
time. When used for the for the purposes of accessing
infant-related information, virtual communication,
playing music for the infant and capturing and view-
ing photos together, devices were perceived to
enhance feelings of connectedness between parents
and their infants.

However, the general use of devices for checking
notifications and scrolling through social media while
in the company of their infant served to disrupt inter-
actions and led to parents feeling a sense of discon-
nection to them. Among other family members such
as siblings and the marital relationship, device use
enhanced feelings of connectedness when used col-
laboratively together or for communication purposes
while apart, and led to feelings of distractedness and
disconnectedness when used independently in the
presence of each other.

The findings will be useful for providing informa-
tion for families with infants on how they can take
advantage of devices for the purposes of enhancing
interactions and relationships while being aware of
potential downsides.
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Appendix A. Interview Schedule

“It helps and it doesn't help”. Maternal perspectives on
how the use of smartphones and tablet computers
influences parent-infant attachment

- by Hood et al.

Prior to initiating the interview: Researcher introduces them-
selves, gives a summary of the project aim and procedures
(including audio recording), clarifies any queries participant
may have about the study, provides definitions for terms
used (e.g. screen devices) and obtains participant consent to
be interviewed and for the information we collect as part of
this study to be shared with the ORIGINS Databank.

1. Can you tell me about your family?

a.  Where do you live?

b. Who lives with you? (e.g. adults and marital status, chil-
dren (gender, age))

c.  Working status for yourself and your partner (if applic-
able), school/kindy status for children (if applicable),
typical weekly routines (work/school/kindy) (pre-
pandemic)

d. Have your family’'s work/child care arrangements
changed as a result of the COVID-19 pandemic?

Can you tell me about the type of screen devices you and
your family have in the home?
a. How many screen devices and what type?
b. Where these screen devices are located in the
home?
c.  Who has access to the screen devices and when?
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d. Are any of these screen devices used outside of
the home (e.g. car trips, shops, work/school, parks,
family and friends’ houses)

Can you tell me what a typical week of screen device use
would look like for you and each of your family (partner
and child(ren) if applicable)?

a. Let's start with your week - on Mondays what
devices do you use in the morning ... .are the other
week days similar? Is your use of screens different
on Saturday? on Sunday?

i. Home vs outside of the home (work/school)?

ii. What types of programmes or activities/apps
are watched/done with each screen device
and by whom?

iii. How are the screen
(individually/collaboratively)?

iv. How do you feel about your family’s current
screen use practices?

v. How has your family’s technology use practi-
ces changed from pregnancy to now? Is your
family’s current use of technology different to
what you expected it to be?

vi. Has your family’s use of screen devices
changed as a result of the COVID-19
pandemic?

Can you tell me about the reasons why you and your family
use screen devices?

a.  What do you and your family use the screen devi-
ces for?

i.  You, partner, each child (if applicable)

ii. What do you and your family expect from the
use of screen devices?

Can you tell me more about how you and your family man-
age the use of screen devices?

a. Have you considered or discussed any strategies
you and your family use to decide how or when to
use screen devices?

i. If so, can you tell me more about it (who
developed them? How are they used?)

b. What else has influenced your decisions around
screen use?

We would like to better understand what your relationship
is like with your infant.

a.  What can you tell me about your relationship with
your child? (e.g. how you think and feel towards
your child? How you behave towards your child?)

b. How has your relationship with your child changed
from pregnancy to now?

c. What do you think helps you connect with your
child?

d. What do you think hinders you from being con-
nected with your child?

e. Has your relationship with your child changed as a
result of the COVID-19 pandemic?

We would like to know your thoughts on how the use of
screen devices, particularly mobile touchscreen devices, by

devices  used

you and/or other members of your family may influence,
in any way ...

a. The relationship between you and your child? e.g.
how you think and feel towards your child? How
you behave towards your child? What screen
device use practices help you connect with your
child? What screen device use practices distract
you from being connected with your child?

b. The interactions between the family members?

i. eg. You and your partner/family members
other than children: how you think/feel/be-
have towards each other; how much time
you spend together

ii. e.g. Your partner and your child(ren)(if applic-
able): how he/she thinks/feels/behaves
towards the child; how much time he/she
spends with the child

iii. eg. Your children (if applicable): how they
think/feel/behave towards each other; how
much time they spend together

¢. How do you think the influence of device use on
relationships in your family has changed from
pregnancy to now? Do you think the influence of
device use on relationships is different to what
you expected it to be?

d. How do you think the influence of device use on
the relationship between you and your child (and
other relationships within your family) has changed
as a result of the COVID-19 pandemic?

We would like to know your thoughts on how the use of
screen devices, particularly mobile touchscreen devices, by
you and/or other members of your family may influence,
in any way ...

a. How your child(ren) learns (e.g. how they explore
the environment, learn to solve problems, copy/mi-
mic your actions such as scribbling with a pen on
paper)

b. How your child(ren) communicates with other peo-
ple (e.g. play games such as peekaboo, clap hands,
wave bye-bye, says words other than mama and
dada, points at objects, hugs a doll or stuffed
animal)

¢. How your child(ren) develops physically (e.g. how
they learn to hold different objects, throw a ball,
turn pages of a book, sit/crawl/stand up/walk)

d. How do you think the influence of device use on
how your child is developing these skills has
changed as a result of the coronavirus?

e. How do you think the influence of device use on
how your child is developing these skills has
changed as a result of the COVID-19 pandemic?

What kind of information would you find useful to help
guide your family’s use of mobile touch screen devices?

a. How would you like to receive that information?
(e.g. online seminar, brochure, through your

playgroup)
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