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Abstract

Background: Prevention of childhood obesity is a public health priority. Interventions that establish healthy growth
trajectories early in life promise lifelong benefits to health and wellbeing. Proactive Assessment of Obesity Risk during
Infancy (ProAsk) is a novel mHealth intervention designed to enable health professionals to assess an infant’s risk of
future overweight and motivate parental behaviour change to prevent childhood overweight and obesity. The aim of
this study was to explore parents’ and health professionals’ experiences of the overweight risk communication and
behaviour change aspects of this mHealth intervention.

Methods: The study was conducted in four economically deprived localities in the UK. Parents (N = 66) were recruited to
the ProAsk feasibility study when their infant was 6–8weeks old. Twenty two health visitors (HVs) used a hand-held tablet
device to deliver ProAsk to parents when their infants were 3months old. Parents (N = 12) and HVs (N = 15) were
interviewed when infants in the study were 6months old. Interview data were transcribed and analysed thematically
using an inductive, interpretative approach.

Results: Four key themes were identified across both parent and health visitor data: Engaging and empowering with
digital technology; Unfamiliar technology presents challenges and opportunity; Trust in the risk score; Resistance to
targeting. Most participants found the interactivity and visual presentation of information on ProAsk engaging. Health
visitors who were unfamiliar with mobile technology drew support from parents who were more confident using
tablet devices. There was evidence of resistance to targeting infants at greatest risk of future overweight and obesity,
and both parents and health visitors drew on a number of reasons why a higher than average overweight risk score
might not apply to a particular infant.

Conclusions: An mHealth intervention actively engaged parents, enabling them to take ownership of the process of
seeking strategies to reduce infant risk of overweight. However, cognitive and motivational biases that prevent effective
overweight risk communication are barriers to targeting an intervention at those infants most at risk.

Trial registration: NCT02314494. Date registered 11th December 2014.
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Background
Obesity during childhood has serious adverse effects on
the physical health and psychosocial well-being of children
[1–3] and is associated with poorer health later in life [4].
Worldwide, over 41 million children under the age of five
were overweight in 2016 [5] and addressing the upward
trend in childhood obesity is a public health priority. The
WHO Commission on Ending Childhood Obesity identi-
fied early life as one of the critical periods for obesity pre-
vention [6] and postnatal interventions that target infant
diet and parental responsiveness show promise [7]. How-
ever, few interventions have demonstrated beneficial effects
on infant growth patterns and there have been calls for
novel approaches to be developed [8].
Proactive Assessment of Obesity Risk during Infancy

(ProAsk) is a novel mHealth intervention developed to
identify infant overweight risk and prevent childhood obes-
ity. Drawing on the extended health belief model of behav-
iour change [9] it seeks to increase parents’ understanding
of their infant’s risk of child overweight and promote
self-efficacy for behaviour change. Incorporating a vali-
dated risk prediction algorithm [10, 11] ProAsk supports
health professionals to quantify and communicate an
infant’s overweight risk status. An interactive therapeutic
wheel, based on a systematic review of interventions to
prevent childhood overweight and obesity, facilitates a mo-
tivational discussion about behaviour change. ProAsk thus
enables health professionals to identify infants at increased
risk of future overweight, and to target prevention to
vulnerable families.
Personalised risk communication is intended to improve

awareness of health risks and promote risk-reducing
behaviour [12]. Recent advances in interactive digital tech-
nology have shown promise as resources for delivering per-
sonalised health information to improve health outcomes
[13, 14]. Dietitians recognise the potential of digital
resources to support communication with children and
parents around the sensitive topic of child obesity [15], but
there is a paucity of research into the use of mHealth inter-
ventions that support communication in child-focussed
clinical settings [10, 16]. Evidence from other arenas is
encouraging. Handheld tablet devices have been reported
to raise engagement in learning in non-health settings [17,
18]. Studies in adult-focussed health settings suggest that
interactive digital technology has potential to improve clini-
cians’ communication [19], facilitate the exchange of com-
plex and sensitive discussion between health professionals
and patients to improve care [20–23] improve patients’
knowledge and encourage protective behaviour change [24].
This study aimed to explore parent and health profes-

sional experiences of using digital technology for
Proactive Assessment of Obesity Risk during Infancy
(ProAsk). It was conducted in the context of a feasibility
study which examined the feasibility and acceptability of

undertaking a randomised controlled trial of ProAsk with
UK health visitors (HVs) and parents [25]. The current
study sought to understand the processes by which
ProAsk seeks to effect change by exploring parents’ and
health visitors’ perspectives of both the overweight risk
communication and the motivational behaviour change
element of this interactive digital intervention.

Methods
Design
This was a qualitative interview study with HVs and
parents. All participants had used ProAsk, an infant over-
weight risk assessment and behaviour change interven-
tion. Our methodological approach was informed by a
critical realist perspective. This philosophical stance as-
sumes that reality is socially constructed through lan-
guage, but that these constructions are shaped by the
material world [26]. We used the checklist for the consoli-
dated criteria for reporting qualitative studies (COREQ)
[27], and the completed checklist is available in
Additional file 1.

Setting, recruitment and participants
The study was conducted in 2015/16 in four study
sites situated in the East of England. Two of these
sites were urban, and two were rural. In order to
maintain the anonymity of participants specific study
sites are not named. The sites were chosen to be eth-
nically diverse and with a higher proportion of chil-
dren living in income deprived families than is the
average for England, because overweight and obesity
are more prevalent among these groups [28, 29].
The recruitment and procedure for the feasibility

study are detailed in Redsell et al. [25]. In brief, HVs
identified eligible parents at a routine 6–8 week infant
check. Those that gave permission for their details to
be passed onto the research team were visited by a
researcher who took their informed written consent
to take part in the feasibility study and to take part
in interviews at the end of the study. Sixty-six parents
and 22 HVs took part in the feasibility study. The
feasibility study found limited evidence to support the
feasibility of implementing ProAsk due to problems
with study recruitment and protocol adherence [25].
All of the HVs who had given their informed writ-

ten consent to take part in the ProAsk feasibility
study and who were still in post at the time of the
interviews were emailed or telephoned and invited to
take part in the interviews. Fifteen agreed to take
part. The seven that did not take part had left post,
were on leave, or did not have time to take part in
the interviews. All health visitors and parents who
took part in interviews verbally reconfirmed their
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consent to take part in the interviews prior to the
interviews taking place.
Consistent with the exploratory nature of this quali-

tative study, we used purposive sampling to identify a
maximum variation sample of the parents who had
received ProAsk. Twelve parents were telephoned
when their infants were six months old and invited to
take part in the interviews; all agreed to take part.
The sample included parents from all four study sites.
Six of these parents had infants who were identified
as being at above average risk of future overweight,
and the remaining six had received an average risk of
overweight result for their infant.

The mHealth intervention
HVs used a hand-held tablet device to deliver ProAsk to
parents when their infants were 3 months old. HVs
entered the IROC algorithm [10] items (baby birth
weight, current weight and length, maternal and paternal
weight, maternal smoking status during pregnancy) into
ProAsk which then calculated the infant’s overweight
risk. The infant’s risk status was displayed on the tablet
screen as either “Your baby’s risk of being above a
healthy weight is the same as other babies” (population
risk) or “Your baby’s risk of being above a healthy weight
is more than other babies” (above population risk). For
parents whose infants were above population risk of over-
weight, the program prompted HVs to conduct a short
motivational interview supported by an interactive graphic
which promoted evidence-based behaviour change strat-
egies [7] in four areas: active play; milk and solid foods;
sleeping and soothing; and infant feeding cues. HVs
received motivational interviewing (MI) [30] refresher
training, and were encouraged to use these techniques to
build parental self-efficacy for behaviour change.

Data collection
At the start of the ProAsk feasibility study (infant age
2 months) demographic details and ethnicity were col-
lected via a self-report questionnaire completed by
parents. At the end of the feasibility study two re-
searchers (JR/JA) conducted semi-structured inter-
views with parents and HVs. The research team
developed the interview guides (Additional file 2:
Table S1 and S2) to cover the areas of focus of a
feasibility study [31]. Data concerning feasibility of
study methods are reported elsewhere [25]. Interviews
with parents were conducted over the telephone.
Parents were located in their own homes, researchers
were in a quiet office. Interviews with HVs were con-
ducted face to face in a quiet room in the clinic/prac-
tice where they worked, or over the telephone in the
same setting. Interviews lasted 20–90 min, and were

audio recorded with a digital recording device. Inter-
view recordings were transcribed verbatim, anon-
ymized and transcripts imported into QSR NVivo 10
software© for data management.

Data analysis
We analysed the data using thematic analysis, a
method for identifying and interpreting patterns
across qualitative data that is suited to investigating
under-researched topics [32]. Codes and themes were
developed using an inductive, interpretative approach [33,
34] across both parent and HV datasets. The aim was to
gain an understanding of the participants’ perceptions of
infant overweight risk assessment and intervention with
ProAsk rather than to determine participants’ answers to
particular question. Consistent with our relativist epistem-
ology, the concepts of saturation and member checking
were not applied. Five researchers generated preliminary
codes inductively through in depth discussion of one
parent and one HV interview.
Both the semantic content and more latent mean-

ings in the data (e.g. assumptions and ideas implicit
in explicit responses to questions) were coded. Two
researchers (JR, SR) then independently coded a fur-
ther three parent and three HV transcripts. The codes
thus generated were organised in related clusters and
explored for linked and explanatory themes which
were further adjusted following discussion with the
research team. A coding book with codes, definitions
and examples was developed according to the method
of Boyatzis [33] and one researcher (JR) reanalysed
the entire dataset using the agreed codes.

Results
Fifteen HVs and 12 parents were interviewed. All
HVs were qualified, with between one year and 36
years health visiting experience. The HVs were
predominantly white British and female. Parent and
infant participant characteristics are summarised in
Table 1.
As the parents were purposively sampled to obtain

a balance with regard to infant risk of future over-
weight, the sample would not be expected to be rep-
resentative of the overall feasibility study sample.
However, Table 1 shows that, for most of the core
domains in the sampling frame, parents from the
different groups recruited to the feasibility study were
represented in the interview sample. Thus, parents
interviewed included individuals from every quintile
of deprivation, feeding choice, smoking status and
ethnicity.
Thematic analysis of the interview transcripts iden-

tified four key themes: Engaging and empowering
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with digital technology; Unfamiliar technology pre-
sents challenge and opportunity; Trust in the risk
score; Resistance to targeting. These themes were evi-
dent across the dataset, for parents and HVs, and for
parents with infants who differed with respect to their

infant’s risk of future overweight. The four themes are
presented sequentially with illustrative verbatim
quotes. In order to minimise the risk of the identifi-
cation of participants, the overweight risk status of a
parent’s infant is not shown.

Table 1 Demographic and participant characteristics of the parents (and their infants) who took part in the interviews (N = 12) and
those who took part in the feasibility study (N = 53)

Interview sample Feasibility study sample

Parent participant characteristics N/Mean %/SD N/Mean %/SD

Income Deprivation Affecting Children

Index (IDACI), 2015

Quintile 1 (most deprived) 1 8% 8 15%

Quintile 2 4 33% 10 19%

Quintile 3 3 25% 22 42%

Quintile 4 2 17% 10 19%

Quintile 5 (least deprived) 2 17% 3 6%

Highest education level

GCSE 3 25% 20 38%

A Levels 0 0% 9 7%

Degree 9 75% 22 41%

Smoking in pregnancy

No 11 92% 52 98.1%

Yes 1 8% 1 1.9%

Parental BMI and prevalence of overweight

Mean pre-pregnancy maternal BMI (kg/m2) 27.3 23.7 25.9 7.9

Number of mothers pre-pregnancy BMI≥ 25.00 (overweight) 8 67% 221 43%

Mean Paternal BMI (kg/m2) 26.11 4.9 28.02 4.8

Number of fathers above BMI≥ 25.00 (overweight) (2 missing values) 4 40% 262 68%

Feeding choice at 2 months

Exclusive breastfeeding 7 58 22 41.5

Mixed formula and breast 3 25 6 11.3

Formula only 2 17 25 47.2

Infant characteristics N/Mean %/SD N/Mean %/SD

Infant’s gender

Boy 7 58% 27 51%

Girl 5 42% 26 49%

Ethnicity of infant

White British 10 83% 47 89%

Non-White British/Mixed/Other 2 17% 6 11%

Infant weight and overweight risk

Mean Birth weight (kg) 3.7 0.47 3.5 0.5

Number of infants with ProAsk Risk Score above population risk 6 50% 21 40%

Number of infants with ProAsk Risk Score at population risk or below 6 50% 32 60%
12 missing values
215 missing values
Categorical variables are numbers and proportions; continuous variables are means and standard deviations
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Theme 1: Engaging and empowering with digital
technology
Most participants suggested the information presented on
ProAsk was visually engaging. HVs found that parents
were keen to explore the programme. Part of the per-
ceived usefulness of ProAsk was attributed to the informa-
tion being presented in an accessible, easy-to-follow
manner. In addition, HVs and parents recognised that
ProAsk facilitated conversations about what could be a
sensitive topic.

“I thought the information that was in there was really
nice and visual actually, because sometimes you can
hear a lot of information and it’s sort of difficult to
absorb it and there was quite a lot of it, it was nice to
have something in front of you as well, as you were
having that discussion. It was a sort of a visual
prompt that you could refer back to.” (Parent 8)

“It [ProAsk] led into that conversation without it being
too awkward because you’re already talking about it.
It flowed a bit better, if that makes sense. It sort of
opened the door a little bit for discussion of obesity
and the impact later on and through childhood and
into adulthood.” (HV 35)

The informational content of ProAsk was valued by
HVs and parents alike. HVs perceived that parents were
keen to explore the programme, accessing the different
sections of the ‘therapeutic wheel’ graphic to bring up
information about feeding, physical activity, and sleep or
soothing. For example, one health visitor (HV13) com-
mented: ‘I felt that the tool was quite simple, brightly
coloured, parents liked it, very visual and they were able
to choose what was important to them.’
HVs suggested that, rather than imparting information

to parents in a didactic manner, digital technology
empowered parents to take control of the interaction.
The interactivity of the programme was perceived as
complementing the parent-led motivational techniques
used by HVs to promote behaviour change.

“I think the tool was very good. I liked that. I think
parents liked it. It’s quite simple, very visual. And that
really throws the emphasis back onto the parent to say
‘What’s important to you then? What area shall we
cover here?’ and that’s all that motivational stuff that
leads on.” (HV 46)

HVs also felt that digital technology could enhance
parents’ understanding by enabling them to drive their
own learning. They were able to explore the programme
at their own pace, following aspects that were pertinent

to them, then use this new knowledge to engage in per-
sonalised discussions with the HV. Parents echoed the
importance of the programme’s interactivity.

“Reading the information it sits in your mind giving,
well making you more aware and more conscious
about what you’re feeding your baby. Cos it was
interactive it’s made me aware to make better or
different choices.” (Parent 56)

“And again, them being in control they can read it at
their own, rather than actually somebody holding the
tablet and driving for them, they can go at their own
pace, digest it and then ask the questions really without
feeling like someone’s hovering over them” (HV 43)

Theme 2: Unfamiliar technology presents challenge and
opportunity
HVs were not used to using digital technology in consul-
tations, and initially some found it a struggle. They
wanted to look professional and feel confident using the
tablet, but inexperience with the technology made this a
challenge. However, most reported that with practice
and support from their team they grew more proficient.
Parents were aware of HVs’ inexperience with the tablet
and the effort required to deliver ProAsk. They recalled
attempts to resolve technical issues, and some felt that
additional training might be beneficial.

“The first one wasn’t that hot but it got better, we all
fiddled around in the office a bit, had a bit of a laugh
actually, how do we do this again? I mean it’s very
simplistic….It’s just being in the clinical setting with
mum, and really praying it’s going to work, not
wanting to look unprofessional.” (HV 22)

“Because I remember that when she did come with the
with the tool, she hadn’t actually used it and she was
trying to find out what the password was and to get
into the tool in the first place, so I think maybe some
guidance around how to actually do that, might have
been a benefit.” (Parent 8)

Whilst the HVs were not always comfortable using
tablet devices during the study, most parents were famil-
iar with and confident using digital technology. Both
parents and HVs reported that parents offered and
provided technical support. The resulting change in the
power relations between HVs and parents was acknowl-
edged and embraced by some, but not all, HVs.
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“What we did, because she was not really quite as
good at technology as I was, we sort of helped each
other out. She started off to ask questions and sort of
fill it in, and then she went ‘Oh I don’t know exactly
where to go from here’ and I ended up sitting next to
her, more or less doing it myself.” (Parent 16)

“We held it together, looking at it together and when
there was a difficulty in getting some information in,
they had a look at it as well, and that helped. So it
was fine.” (HV 35)

“You’re embarrassed because they’re showing you how to
do it…so I actually then gave them the tool and they
really liked that, going through it, reading it on their
own without you holding it and kind of pushing the
buttons, letting them read it on their own.” (HV 43)

Theme 3: Trust in the risk score
This theme concerns HVs’ and parents’ response to the
screening tool and how they construed the risk score as
being flawed or unreliable, particularly when talking
about an above population risk result. Some HVs
expressed mistrust in the risk score, suggesting that the
presence or absence of certain factors overrode a higher
than population risk score. Professional or educated
mothers were seen as being protected from overweight
risk, even if ProAsk indicated that the infant was at in-
creased risk of overweight. Similarly, some parents sug-
gested that breastfed infants could not be at risk of
overweight or obesity because they believed it was not
possible to overfeed a breastfed baby.

Interviewer (talking about an infant above population
risk of future overweight): “Did you agree with the
result?” Health visitor: “No personally I didn’t,
knowing my mum, and she has an older child, she is
well educated.” (HV 7)

“I think because he was breastfed, and I was sort of
under the impression that he’d be highly unlikely to
have, at baby age anyway, you can’t really overfeed
him, a breastfed baby.” (Parent 22)

The issue of trust in the risk score was also evident in
a tendency among the HVs to disregard or discount an
above population risk result. For example, although they
had been informed that incomplete data for parents’
weights and heights would deliver a potential under-

estimate of risk, some HVs attributed above population
risk results to incomplete anthropometric data.

“Yeah there was a risk, but we feel that was due to dad’s
weight, cos we weren’t sure of dad’s weight.” (HV 7)

One parent expressed reservations about the accuracy
of the overweight risk assessment, saying that she had
expected it to require more detailed information.

“We weren’t actually putting much in terms of
information into the tool itself. I think the only thing
that it asked for at that time was, I think it was just
baby’s weights and my weight again… there was
literally only a couple of very, very minor questions
and I was expecting a lot more sort of in depth
questions.” (Parent 8)

Theme 4: Resistance to targeting
Although HVs recognised that ProAsk offered an oppor-
tunity for positive preventative work with infants identi-
fied as being at above population risk of overweight, they
were anxious about the impact of this on their relationship
with the parents. They felt that telling a parent their child
had a higher risk of being overweight could be perceived
as judgmental and pejorative.

“Probably I was quite scared to, probably I don’t want
to upset that relationship with the parents, probably I
didn’t want to tell them their child was going to be
obese. And we didn’t really – I’d say that I did a
universal visit for all of them, rather than focusing on
the percentage at the end of it.”(HV 46)

Some parents reported that they were not clear what
the result was, or what it meant for them and their baby.
These parents expressed a desire to receive clear feed-
back about their infant’s risk score.

“I answered the questions, but there wasn’t really any
direct feedback given to me. … it would be good to
make sure that the health visitors do give that
feedback in the future.” (Parent 21)

Parental responses to the feedback of infant over-
weight risk varied. An average overweight risk score
prompted feelings of relief and pleasure, and an acknow-
ledgement that they may have felt differently if their
baby had been identified as at above population risk. A
few parents had understood a population risk result to
mean no risk. One parent who had received a message
that their infant was at above population risk of over-
weight had found it upsetting. Despite this, no parents
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reported a negative effect on their confidence as a par-
ent, whereas some who had received an average risk of
overweight message reported a positive response to the
risk feedback.

“It felt good. I thought well there’s clearly something
that I’ve answered that I’ve done to prevent that.”
(Parent 16)

No, I’m sure that she said that he isn’t, there isn’t any
significant risk for him and so there’s nothing else for
us to worry about, that’s it. (Parent 47)

Interviewer: How did you feel about the feedback of
your baby’s risk? Parent: I found a bit distressing to
hear though if I’m honest. (Parent 61)

Targeting the intervention to those infants identified
at higher population risk was perceived by some HVs to
be at odds with their commitment to universal health
promotion. Amid competing priorities for staff and time,
other HVs suggested it was beyond their scope to offer
on-going targeted support to families with infants at risk
of overweight; in contrast, some parents who had
received an above population risk score expressed a
desire for continued support and monitoring.

“Well I use the therapeutic wheel at every visit,
whether it said at risk or not at risk because my sort of
motto is not to miss an opportunity... I know when I
did the actual wheel, if you like, you said to discuss
one topic, we ended up discussing them all.” (HV 22)

“If this was, I suppose, to be done again, to actually
have somebody in the field of obesity to support
families. Probably outside of our health visiting team,
if that makes sense. So that you can do intensive work.
Unfortunately we don’t have the capacity to do that
because our priority is child protection and children in
need and more vulnerable families.”(HV 35)

“Perhaps there should be, right, because he’s got a
higher risk he could be weighed more in the future.”
(Parent 61)

Discussion
The primary aim of this study was to gain insight into
user experiences of ProAsk, a novel mHealth interven-
tion designed to prevent childhood overweight and

obesity during infancy. This intervention supports HVs
when communicating personalised risk information to
parents of infants, and prompts constructive discussion
of strategies that parents are motivated to try in order to
reduce their child’s risk of overweight. This is the first
study to explore health service users’ and health profes-
sionals’ views of an intervention to prevent overweight
and obesity during infancy during a routine home visit.
This study highlighted the importance of good design

principles in developing mHealth interventions. Both
parents and HVs valued design features, including the
visual appeal and interactivity of ProAsk. Interactivity
and visual attractiveness are both attributes that have
previously been reported as valuable in communicating
health messages [21]. Perceived usefulness and ease of
use are key components of technology acceptance in
healthcare [35] and were found to be important to partici-
pants in this study too. Interactivity of internet-based
interventions has been reported to foster a sense of
empowerment, for example, with respect to pain manage-
ment for patients with chronic back pain [36] and nurses
caring for children who self-harm [22, 35]. This engage-
ment and sense of empowerment to engender behaviour
change warrants further investigation.
ProAsk was not intended to be used directly by par-

ents, but HVs who were unfamiliar with mobile technol-
ogy drew support from parents who were more
confident using tablet devices. This may have resulted in
a shift in the power relations between HVs and parents,
and coupled with the interactive nature of the
programme, which parents welcomed, appears to have
stimulated active engagement with the intervention
element of ProAsk by parents. Handheld tablet devices
have previously been reported to raise engagement in
learning for university students [18, 19]. In health care,
others have reported the challenge for healthcare
workers to use and access technology [37], and the sense
of empowerment that mobile technology can bring to
patients [35], but to our knowledge this is the first re-
search to suggest a potential association between the
two.
A strength of this study was that it investigated both

professional and parent views, with the analysis con-
ducted across both parent and health visitor datasets.
This led to the unexpected finding that HVs’ relative in-
experience with digital technology had benefits for par-
ents, because it enabled parents to take hold of the
device and explore it themselves. Whilst this finding in-
dicates a need for health visitors to have more time in
training to learn to use the new technology, the positive
response of both parents and health visitors to this de-
velopment suggests that further development of ProAsk
should capitalise on the motivational benefits of empow-
ering parents to use the device themselves, perhaps by
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providing the parents with independent access via a
mobile app.
Personalised risk communication is theorised to lead

to greater acceptance of the message regarding risk [38].
However, in this study both HVs and parents had diffi-
culty trusting personalised infant overweight risk scores
for infants at an above average risk of overweight.
Perception of personal risk can be influenced by prior
awareness of risk, understanding of the risk and how it
is presented [38]. It is also prone to systematic biases
[39, 40]. Previous studies of risk communication to
adults in a clinical setting have found that systematic
biases can influence healthcare practitioners’ communi-
cation and patients’ perception of personalised risk feed-
back [41]. In this study parents and HVs drew on a
number of reasons why a risk score might not apply to a
particular child, providing evidence of confirmation bias,
where judgements about the validity of information are
influenced by how that information fits with existing
beliefs [40]. HVs rejected above population risk esti-
mates for parents who they believed to be well educated,
a finding that is consistent with the representativeness
heuristic, where risk judgements are biased by existing
stereotypes [40].
The expressions of relief and pleasure by parents re-

ceiving the ‘not above average risk of overweight’ feed-
back for their infant indicates that parents may be
susceptible to false reassurance. This unintentional con-
sequence of lower risk feedback has been documented in
studies of adult cancer screening [41] but not in obesity
risk screening for adults [42].If ProAsk is to be effective
in practice it will be important to address these uncon-
scious biases that present barriers to parental under-
standing of their infant’s overweight risk score.
Delivering and receiving personalised infant over-

weight risk was emotive for HVs and parents alike. Some
HVs were uncomfortable about conveying the infants’
risk scores to parents, and some parents remained un-
aware of their infant’s risk status after the consultation.
The complex and emotive nature of obesity makes rais-
ing infant overweight risk a particular challenge. For the
HVs, telling parents that their infant was at a higher risk
of being an overweight child risked upsetting them.
Glossing over above-population risk results may have
helped HVs minimise the threat such a judgement could
pose to their relationship with parents. In a similar way,
UK GPs have previously been found to prioritise their
relationships with parents above intervening to improve
infant feeding practices [43].
Parents from the UK [44] and US [45] have previously

been found to hold themselves responsible for their
child’s obesity. Receiving personalised feedback that their
child is likely to become overweight may therefore pro-
voke feelings of stigma and blame in parents. ProAsk is

not only intended to accurately calculate risk using a re-
liable and validated algorithm, but also to reduce the
sense that assignment of risk status was a personal
judgement by the health visitor. This study showed that
this strategy did not fully deliver this intended benefit.
Choosing not to focus on a particular area of behaviour

change could also have supported a non-confrontational
approach, where no particular parenting practice is con-
strued as contributing to the infant’s higher risk of over-
weight. But theory and empirical research suggests that
goal setting is an important strategy for health behaviour
change [46], and that goal attainment is supported by
focussing on a single goal, whereas multiple goals may
inhibit progress [47]. The results of this study clearly dem-
onstrated a need for specialist training and ongoing staff
development and support for practitioners to communicate
effectively with parents about risk of child overweight.
The health visiting service varies across the UK,

depending on local area provisions. In this study HVs
were recruited from two contrasting geographical loca-
tions in England, covering both rural and inner city
areas. The sample of parents provided balance to the
dataset with regard to the infant overweight risk variable.
The study sites included areas of high deprivation, and
postcode analysis showed the interview sample included
families living in the most income deprived and the least
income deprived areas in England, as classified by the
Income Deprivation Affecting Children Index (IDACI)
[48]. However, as reported for the feasibility study, there
was a predominance of White British parents in the
interview sample, and this is a limitation. One reason for
this bias was that language was a significant barrier to
recruitment. Since the prevalence of childhood obesity is
higher in non-white populations [49] and there are
ethnic differences in the modifiable risk factors for child-
hood obesity [50] future studies will need to include
resources for interpreting and translation services.

Conclusions
MHealth interventions have the potential to engage par-
ents in discussions about childhood obesity prevention.
However, health visitors found that using ProAsk and
tailoring discussions with parents about their infant’s
risk of overweight was challenging. In order to personal-
ise discussions about prevention of childhood obesity
the effects of the cognitive biases that undermine effect-
ive risk communication need to be minimised. By expos-
ing these barriers, and seeking to understand them from
parent and health visitor perspectives, this study takes
an important step towards this goal. Future work is
needed to translate our understanding of these barriers
into strategies that support effective communication be-
tween health visitors and parents regarding an infant’s
risk of becoming an overweight child.
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