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Abstract

Background: Literature on factors influencing medication adherence within paediatric clinical trials is sparse. The
Paracetamol and Ibuprofen in the Primary Prevention of Asthma in Tamariki (PIPPA Tamariki) trial is an open-label, ran-
domised controlled trial aiming to determine whether paracetamol treatment, compared with ibuprofen treatment,
as required for fever and pain in the first year of life, increases the risk of asthma at age six years. To inform strategies
for reducing trial medication crossovers, understanding factors influencing the observed ibuprofen-to-paracetamol
crossovers (non-protocol adherence) is vital. The aim of this study was to investigate the factors influencing the
decision-making process when administering or prescribing ibuprofen to infants that may contribute to the crossover
events in the PIPPA Tamariki trial.

Methods: Constructivist grounded theory methods were employed. We conducted semi-structured interviews of
caregivers of enrolled PIPPA Tamariki infants and healthcare professionals in various healthcare settings. Increasing
theoretical sensitivity of the interviewers led to theoretical sampling of participants who could expand on the teams’
early constructed codes. Transcribed interviews were coded and analysed using the constant comparative method of
concurrent data collection and analysis.

Results: Between September and December 2020, 20 participants (12 caregivers; 8 healthcare professionals) were
interviewed. We constructed a grounded theory of prioritising infant welfare that represents a basic social process
when caregivers and healthcare professionals medicate feverish infants. This process comprises three categories: his-
torical, trusting relationships and being discerning; and is modified by one condition: being conflicted. Participants bring
with them historical ideas. Trusting relationships with researchers, treating clinicians and family play a central role in
enabling participants to challenge historical ideas and be discerning. Trial medication crossovers occur when partici-
pants become conflicted, and they revert to historical practices that feel familiar and safer.

Conclusions: We identified factors and a basic social process influencing ibuprofen use in infants and trial medica-
tion crossover events, which can inform strategies for promoting adherence in the PIPPA Tamariki trial. Future studies
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should explore the role of trusting relationships between researchers and treating clinicians when conducting

research.
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Background

Paracetamol and ibuprofen are the most widely pre-
scribed and available over-the-counter medications
for the management of fever and pain in children.
Although previous systematic reviews have shown par-
acetamol and ibuprofen to be equivalent in terms of
antipyretic and analgesic efficacy and safety [1-5], par-
acetamol is commonly considered first-line because its
safety is perceived to be more assured [3, 6, 7]. Recently,
there has been a growing body of research suggesting
an association between paracetamol use in infancy and
the development of wheezing and asthma [8-10]. We
are conducting the Paracetamol and Ibuprofen in Pri-
mary Prevention of Asthma in Tamariki (PIPPA Tama-
riki) trial to determine whether use of paracetamol for
fever and pain in the first year of life, compared to ibu-
profen, increases the risk of asthma and atopic disease
in childhood [11].

PIPPA Tamariki is a multicentre, open-label, two-
arm parallel group randomised controlled trial (RCT)
being conducted in New Zealand, with participants
randomised to paracetamol or ibuprofen as required
for fever or pain [11]. Our sample size of 3,922 allows
for an efficacy dilution factor of 10% due to partici-
pants being exposed to the alternative intervention
(henceforth referred to as trial medication “crossover”)
within the first year of life. Since trial commencement
in April 2018, we have observed a threefold higher rate
of ibuprofen-to-paracetamol crossovers (participants
randomised to ibuprofen exposed to paracetamol; 36%)
than paracetamol-to-ibuprofen crossovers (participants
randomised to paracetamol exposed to ibuprofen; 12%).
The higher-than-anticipated crossover rate threatens
the internal validity of the and has implications for the
trial’s statistical power, increasing the risk of a Type II
error [12, 13].

The current coronavirus (COVID-19) pandemic may
have additionally influenced the use of paracetamol and
ibuprofen among participants. On 18 March 2020, the
World Health Organization (WHO) issued a state-
ment recommending people with COVID-19 symp-
toms avoid taking ibuprofen [14]; however, this was
subsequently retracted following a systematic review
of the evidence [15, 16], which did not identify any
adverse effects. Despite these retractions, the initial

recommendations cautioning against ibuprofen use
may have contributed to a perception that paracetamol
should be used in preference to ibuprofen, although the
effects of these statements on caregivers of participants
remain unclear.

Studies addressing participation in RCTs have mainly
focused on strategies to improve recruitment [17-19]
and retention [19, 20]. Few studies have examined
enhancing medication adherence in research [12].
One adherence enhancement strategy that has been
suggested is to seek an understanding of participants’
motivations for non-adherence [12]. Although there is
literature describing the use of paracetamol and ibu-
profen among caregivers [21, 22], no previous studies
have explored the underlying reasons for using one
drug over the other, and none have addressed medi-
cation adherence in RCTs involving infants. Further,
there is no literature on the impact of the COVID-19
pandemic on trial medication adherence. To inform
strategies for reducing the crossover rate in the PIPPA
Tamariki trial, we sought to gain an understanding of
the factors surrounding medication crossover events by
exploring these events through a qualitative lens.

The primary aim of this study was to investigate the
factors influencing the decision-making process when
administering or prescribing ibuprofen to infants that
may contribute to the crossover events in the PIPPA
Tamariki trial. Secondary aims were to explore the
impact of the 18 March 2020 WHO statement on the
attitudes, beliefs and behaviours surrounding ibuprofen
use in infants.

Methods
Study design
This qualitative study was underpinned by Charmaz’s
constructivist grounded theory methodology [23]. This
approach was chosen because grounded theory seeks
to generate a theoretical explanation for a basic social
process influenced by a diverse set of perspectives [23,
24], thus well-suited to exploring the perspectives of
both caregivers and healthcare professionals (HCPs).
The Standards for Reporting Qualitative Research
(SRQR) have been followed (Additional file 1) [25]. The
New Zealand Northern A Health and Disability Ethics
Committee approved the study (17/NTA/233/AMO04).
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Study setting and researcher characteristics

PIPPA Tamariki is a multicentre RCT being conducted
at three recruitment sites in two New Zealand regions
(Auckland: two sites; Wellington: one site) [11]. The
research team for this grounded theory study comprised
mostly of PIPPA Tamariki researchers: ET is an emer-
gency physician involved with recruitment, follow-up
and liaison with caregivers and HCPs when trial medica-
tion crossovers occur; JR and KF are research coordina-
tors involved with recruitment and follow-up; KH is a
paediatric primary care nurse practitioner (NP) and Uni-
versity Professor with extensive experience in grounded
theory; LH is a paediatric emergency NP who has com-
pleted qualitative studies using interviews; CJDM and IB
are site principal investigators; and SRD is the coordinat-
ing principal investigator of PIPPA Tamariki.

Participants and sampling

Participants included caregivers of enrolled PIPPA Tam-
ariki infants and HCPs in the Auckland and Wellington
regions.

Caregivers were eligible for inclusion if their infant was
randomised to the ibuprofen treatment arm prior to the
18 March 2020 WHO statement. HCPs were eligible for
inclusion if they were actively engaged in clinical practice
providing health care to infants, regardless of whether
they had provided care for a PIPPA Tamariki infant pre-
viously. Temporary nursing agency staff or medical locum
were excluded.

We used a stratified purposive sampling strategy, with a
goal of recruiting participants from five participant sub-
groups: caregivers of PIPPA Tamariki infants who have
had an ibuprofen-to-paracetamol crossover (“crossover”)
before 18 March 2020; caregivers of PIPPA Tamariki
infants who have NOT had an ibuprofen-to-paracetamol
crossover (“non-crossover”) before 18 March 2020; com-
munity-based HCPs (midwives and well-child providers);
primary care HCPs (general practitioners (GPs), practice
nurses); hospital-based HCPs (emergency department
(ED) and hospital doctors and nurses). This sampling
strategy was designed to achieve a maximum variation
sample to address the increasing theoretical sensitivity of
the researchers, to ensure sufficient participants to theo-
retically sample following constant comparative analyses
of early interviews, and to capture the broadest possible
range of caregiver and HCP characteristics and experi-
ences for data triangulation [26].

Recruitment

A list of caregivers of PIPPA Tamariki infants who met
the inclusion criteria was extracted from the trial data-
base and stratified by recruitment site. We recruited an
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initial purposive sample of two crossovers and two non-
crossovers per site. We recruited GPs and practice nurses
from practices which were already in the PIPPA Tamariki
trial database. We recruited midwives, well-child pro-
viders, and hospital-based doctors and nurses through
department heads or individual approach. Caregivers of
PIPPA Tamariki infants were offered a $20 fuel voucher
for their time. No incentives were offered to HCPs. Par-
ticipants completed a written consent form and sub-
sequently gave verbal confirmation at the start of the
interview.

Data collection

Interviews were conducted face-to-face, by videoconfer-
ence or by telephone, according to participant preference.
Three researchers (ET, LH, JR) conducted the interviews.
All interviews were undertaken in English, digitally
recorded and transcribed verbatim after de-identifica-
tion. Checked transcripts were uploaded into NVivo 12
(QSR International Pty Ltd, Chadstone, VIC, Australia)
to facilitate data management and analysis.

We developed an open-ended, semi-structured inter-
view guide (Additional file 2), allowing for exploratory
questions, and informed by the research team’s theo-
retical sensitivity [24] surrounding potential factors that
influence ibuprofen use in infants and trial medication
crossover events, gained from prior conversations with
caregivers and HCPs as part of PIPPA Tamariki trial pro-
cedures. The interview guide was piloted with a PIPPA
Tamariki caregiver, a hospital-based nurse and a GP, with
no changes made to the interview guide. These inter-
views were not analysed.

Data analysis

The unit of analysis is a trial medication crossover event.
Analysis followed Charmaz’s constructivist grounded
theory approach [23, 24, 27], supervised by KH. Initial
coding of all transcripts was performed by ET, with KH
assisting with the first two transcripts to discuss ET’s
increasing theoretical sensitivity and identify lines of
inquiry to pursue in subsequent interviews. One other
researcher (JR or KF) independently coded subsequent
transcripts, so that each transcript was independently
coded by two researchers. Transcripts were coded mainly
using gerunds (verbs used as nouns) as they foster the
examination of enacted processes suggesting that atten-
tion to actions and processes rather than individuals may
aid in the process of constructing theory [23]. Constant
comparative methods [28] led to codes being elevated
to focused codes and to category building. Constructed
codes, concepts and categories were discussed until con-
sensus was reached. A codebook was kept and updated
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after each meeting to enhance trustworthiness of data
analysis [29].

Data collection, analysis and theory construction pro-
ceeded concurrently, an approach considered integral to
grounded theory [24]. Throughout the research process,
ET wrote theoretical memos, informal analytic notes
that form part of the data and are a contemporaneous
record of the researcher’s developing theoretical sen-
sitivity. Memos also serve as an audit trail and increase
the trustworthiness of theoretical constructions [23,
24, 27, 30]. We planned to select additional participants
based on theoretical sampling, one of the main tenets of
grounded theory methodology whereby participants are
purposively sampled based on constructed codes and
categories and the researchers’ evolving abstractions
of ‘what was going on’ in the data [31]. Our concurrent
data collection and analysis identified clear early codes
and categories that directed our lines of inquiry in sub-
sequent interviews. Theoretical saturation (when no new
codes or categories were constructed in three succes-
sive interviews) was reached using data from our initial
purposive sample, without the need to recruit additional
participants.

Results

Participants

Interviews were conducted between September and
December 2020. Participant characteristics are shown
in Table 1. Theoretical saturation was reached after 20
interviews (14 by videoconference; 4 face-to-face; 2 by
telephone). Interviews lasted 27 min on average (range
14-53 min).

The grounded theory: Prioritising Infant Welfare

When medicating feverish infants, the core category and

basic social process that occurs for both caregivers and

HCPs is prioritising infant welfare, illustrated in Figure 1.
Overwhelmingly, caregivers wanted “to do what’s best

for baby” (Caregiver/Site B/Crossoverl; Caregiver/Site C/

Table 1 Participant characteristics
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Non-crossoverl). Among HCPs, there is a strong empha-
sis on safe practice and following guidelines. A memo
recorded ET’s observation that crossover events are also
underpinned by the basic social process of prioritising
infant welfare:

When there is a conflict, participants cling to the
familiar and revert to historical practices, such as
alternating or combined antipyretics. They “break-
down” and ‘give in” because this feels like the safer
course of action, based on the assumption that these
practices are of benefit to the infant. By doing so,
it all goes back to the premise of prioritising infant
welfare. (Memo/3 March 2021/ET)

This process is predicated upon three categories: his-
torical, trusting relationships and being discerning; and
is modified by one condition: being conflicted. Table 2
below provides an overview of the codes, categories and
conditions that were abstracted to inform our theory.
Additional file 3 expands on the codes and categories. We
present the theory as a storyline [24] which is a strategy
for facilitating integration, construction and presentation
of research findings. We use data segments and memos
to support the three constructed categories.

Historical

Caregivers and HCPs alike bring with them historical
ideas and preconceptions regarding fever management
and the use of medications for fever or pain in infants.
Historical ideas and preconceptions were often passed
down from the participants’ parents and “older genera-
tion” (Caregiver/Site B/Non-crossoverl), or from senior
colleagues during training or role-modelling in clinical
practice.

I think, yeah historically paracetamol has won.
(HCP/Community-based/Midwife)

Three focused codes comprised the historical category
(Table 2; Additional file 3: Table S1).

Region Site Participant subgroup Total
Caregiver Caregiver Non- HCP Community-based HCP Primary care HCP Hospital-based
Crossover crossover
Auckland A 2 2 Senior GP* Senior ED nurse? 6
Auckland B 2 2 Midwife Senior ED doctor® 6
Wellington C 2 2 Well-child nurse Practice nurse Paediatric ward nurse 8
Nurse practitioner
Total 6 6 2 3 3 20

ED Emergency department, HCP Healthcare professional, GP General practitioner

2 Senior — healthcare professional in a senior clinical role (>10 years postgraduate experience)
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Panic

Crossover

Trusting
relationships

Being
discerning

Being
conflicted

Peace

No crossover

Prioritising infant welfare

discerning; and is modified by one condition: being conflicted

Fig. 1 A conceptual model of the grounded theory of prioritising infant welfare. When medicating feverish infants, both caregivers and healthcare
professionals are prioritising infant welfare. This basic social process is predicated upon three categories: historical, trusting relationships and being

Lack of knowledge

Both caregivers and HCPs showed a lack of up-to-date
knowledge regarding the properties of paracetamol and
ibuprofen in general, and their appropriate use in infants.
Some caregivers and HCPs were unaware that ibuprofen
can be used for infants [5].

Id heard about it [ibuprofen), just not for like really
small babies. (Caregiver/Site B/Crossoverl)

Some caregivers were under the impression that one
drug was more effective than the other, even though the
antipyretic and analgesic effects of ibuprofen and par-
acetamol are similar [5].

For me Brufen seemed to work better than Pamol.
(Caregiver/Site A/Crossover2)

I think the paracetamol’s better for fever. (Car-
egiver/Site A/Crossoverl)

HCPs were not immune to the lack of knowledge;
some described engaging in historical practices that
are no longer considered evidence-based, such as giv-
ing antipyretics routinely after childhood vaccinations
[32-34].

We have a standing order for paracetamol to be
given post-immunisation. (HCP/Primary care/
Practice nurse)
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There is a notion among some participants that com-
pared to paracetamol, ibuprofen was “more of a seri-
ous medicine” (Caregiver/Site C/Non-crossover2), a
“proper medicine” (HCP/Community-based/Well-child
nurse), or “stronger than the basic paracetamol that doc-
tors give” (Caregiver/Site B/Non-crossover2). One HCP
described the lack of knowledge they observed regard-
ing the two medications, stemming from historical use of
paracetamol:

I feel like paracetamol has been around for so long
that we use it really blasé and we don’t, we don’t put
enough emphasis on the damage that it probably
could do. But for some reason, with ibuprofen, peo-
ple kind of see that as more of a, like it could be more
dangerous. I guess because it’s like a non-steroidl[al]
and that side of it... (HCP/Community-based/Mid-
wife)

Fever phobia

Fever phobic sentiments were commonplace. Both car-
egivers and HCPs frequently suggested that “you have to
break the fever” (HCP/Hospital-based/Senior ED nurse)
or “bring [the] temperature down” (Caregiver/Site C/
Crossover2). Participants often specified a tempera-
ture cut-off that would indicate the need to administer
antipyretics:

...over three months, if the child comes in with a
temperature that’s like 39 degrees [Celsius], I would
tend to give them some antipyretics. (HCP/Hospital-
based/Senior ED doctor)

When asked why they were concerned about a fever,
participants stated that “convulsions were [their] biggest
worry” (Caregiver/Site A/Crossover2), even though there
is little evidence that prophylactic administration of anti-
pyretics prevents febrile seizures in children [35, 36].

I don’t like kids to get too hot because of febrile con-
vulsions. (HCP/Primary care/Senior GP)

In an effort to reduce fevers, caregivers described
administering alternating or combined doses of paraceta-
mol and ibuprofen to maintain apyrexia, a practice often
learned from their HCPs, and at times leading to incor-
rect dosing.

And so, after going to the doctors... I think from that
point [the doctor] wanted to give usPamolbut we
said we were in the ibuprofen [group] so they gave
us both. So, we started giving him like 3 ml of one
and 2 ml of the other instead of just 5 ml of one of
them. (Caregiver/Site B/Non-crossover1)
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“Paracetamol is the go-to”

This in vivo code represents the widely held belief
that paracetamol is the first-line for treating fever or
pain in infants, because “paracetamol gemnerally cuts
the mustard” (HCP/Primary care/NP), and “it seems
to be like the answer to everything” (Caregiver/Site C/
Non-crossover2).

Paracetamol’s my go-to and it tends to work well for
infants I've used it for. (HCP/Primary care/NP)

...if Iwas to talk to one of my friends and said, oh you
know, and said [child] got a fever — theyd say, give
herPamol. It's just the go-to thing. (Caregiver/Site A/
Non-crossover2)

I would usually always recommend paracetamol as
a first-line and then if that didn’t work, then I would
look into using ibuprofen after the fact. (HCP/Pri-
mary care/Practice nurse)

One potential reason for paracetamol being considered
first-line is brand recognition. “Pamol’, one of the brand
names for paracetamol in New Zealand, has become a
household name.

.1 think it’s because Pamol was such a promi-
nent brand for babies, whereas, ibuprofen wasn’t.
(Caregiver/Site A/Crossoverl)

And you know, because Pamol’s been prescribed for
so many years, I think people just gravitate to Pamol
as the medication of choice or as the silver bullet and
it’s really well known and it’s prescribed more often
than ibuprofen. (Caregiver/Site A/Non-crossover2)

There is also a common perception that paracetamol
is safer than ibuprofen, even though evidence shows that
safety of both medications is comparable [5].

I'm under the understanding that paracetamol has
a better safety profile than ibuprofen. (HCP/Primary
care/NP)

Therefore, it is widely available in most homes and
healthcare settings.

It’s just generally what I hear is always have Pamol,
even the doctors have said it — what family doesn’t
have Pamolin their house? (Caregiver/Site B/Non-
crossoverl)

So, there’s standing orders for paracetamol but we
don’t have anything with ibuprofen. (HCP/Primary
care/NP)

Trusting relationships
Having trusting relationships is key in enabling caregiv-
ers and HCPs to challenge historical ideas. Three focused
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codes comprised the trusting relationships category
(Table 2; Additional file 3: Table S2).

Trusting the research process

When caregivers are approached by the PIPPA Tamariki
research staff, trusting the research process allows them
to see past their historical preconceptions and enrol their
infant into the trial. Caregivers trusted the research staff
and valued staff availability to be contacted for support
during the trial.

...just trusting in the process...So, with the study on
ibuprofen I think the contact that we’ve had with the
researchers or the people that have contacted me in
terms of the study or um, yeah being available to ask
any questions was, um, settling, it was good...or if
she had any side effects, being able to contact people,
you know, people would follow-up. (Caregiver/Site
A/Non-crossover2)

Among HCPs, trusting the requisite ethical and regula-
tory processes that govern the conduct of research was
essential for their endorsement of the trial.

I would have thought if you're doing a study that has
some children randomised to ibuprofen then that
you would have gone through appropriate ethics
approval and that it would be safe and appropri-
ate for that age group to be randomised to that, so,
I wouldn’t have any opposition to that at all. (HCP/
Primary care/NP)

Building strong trusting relationships with research
staff was crucial for caregivers to be committed to the
research, motivating them to adhere to ibuprofen.

I told everybody because they were all trying to give
him Pamol. It was like, he can’t have that so he’s
actually in a study, like I had to remind them all the
time. I told them he’s on the PIPPA study. I had to
say every time I went to the doctors, over and over
and over...Yeah, I had to. I didn’t want to like ruin
the study. (Caregiver/Site B/Crossover2)

Trusting healthcare professionals

Caregivers expressed their complete and implicit trust in
HCPs with whom they have a long-standing relationship.
Caregivers’ trusting relationships with their usual HCPs
reinforces their trust in the research process.

I had a chat with our paediatrician and he’s [pae-
diatrician’s name], he’s a rockstar — he didn’t have
an issue with it and I sort of trust everything that he
says. (Caregiver/Site A/Crossoverl)
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Being accepting

When trusted HCPs are being accepting and sup-
portive of caregivers’ decision to participate in the
PIPPA Tamariki trial and to use ibuprofen in prefer-
ence to paracetamol, caregivers found it reaffirming
and supported their efforts to avoid trial medication
Crossovers.

...there was a doctor and he actually gave, he actu-
ally reaffirmed what I was doing and what I was
thinking as well. And he said, look there’s nothing
you can do — you can give them Pamol [in addition
to ibuprofen] but what they really need is a hug
and yeah just to calm them down and just you and
there I go and so it was good confirmation. (Car-
egiver/Site A/Non-crossover2)

Caregivers’ families were also an important source of
reaffirmation and support.

Um they were actually they were interested in
the trial. My family, we had no problems with it
because my brother is an asthmatic and so for
us it was, if anything to help another person who
is either asthmatic or anything of those things
in the trial was designed to support, they were
all positive with. So yeah, it was very positive,
responsive support we got. (Caregiver/Site C/
Non-crossoverl)

When asked what made it easier to adhere to ibupro-
fen during the trial, caregivers discussed the value of
being collaborative with their families through the pro-
cess of shared decision-making.

I think it has helped that my husband has been
quite on board with doing the ibuprofen. So, I
think, you know, you both need to be on the same
page with that. (Caregiver/Site B/Non-crossoverl)

Being discerning

Once trusting relationships have been forged, we can
facilitate the process for caregivers and HCPs to be
discerning of new information they receive when jux-
taposed with their historical knowledge and beliefs.
One caregiver aptly summarised the process of being
discerning:

You're just winging it really, hoping for the best
and trying to listen to everyone’s opinions but also
make your own informed opinions. (Caregiver/Site
B/Non-crossoverl)

Three focused codes comprised the being discerning
category (Table 2; Additional file 3: Table S3).
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Raising awareness

Raising awareness among participants regarding evi-
dence-based and appropriate use of paracetamol and
ibuprofen can occur in a number of ways. Caregiv-
ers and HCPs discussed how the PIPPA Tamariki trial
prompted them to seek out information in order to
raise their own awareness:

I've never taken ibuprofen so I was more inclined to go
with paracetamol or Pamol. But when I was chosen_for
ibuprofen, I had a read up about it and I wasn’t too con-
cerned so that was fine. (Caregiver/Site A/Crossoverl)

Often, HCPs were also in a position to raise aware-
ness about paracetamol, ibuprofen and fever manage-
ment practices among their patients.

I'm pretty hot on, you know, advising parents that
actually giving paracetamol, ibuprofen to bring
down a fever doesn’t actually stop the febrile con-
vulsion. (HCP/Primary care/NP)

Being confident

Equipped with knowledge and information, participants
gain confidence to “keep up with the times” (Caregiver/
Site B/Non-crossover2) and be less fearful of ibuprofen.

I'm okay [with using ibuprofen] because times are
changing...Yeah so, were not always going to go
back to the like old school remedies or things like
that. (Caregiver/Site B/Non-crossover2)

When friends and family express opposing views,
often based on historical preconceptions, several car-
egivers demonstrated being confident and resolute in
their commitment to the research:

I think it was more the older generation that were
sort of like, oh that’s interesting, why are you doing
that, type thing... one would be the mother-in-law.
So, she’s done nursing and things like that as her
previous roles. So, I thought that her opinion was
quite interesting... she obviously really likes Pamol
so (laughs)... I guess um for me, like I know and
respect her opinion but also... I know that, as time
goes omn, there’s always research done and things
change... she did sort of raise a little bit of a ques-
tion mark. Um and I guess we took it on board but
we were happy to be a part of this [the PIPPA Tam-
ariki trial]. (Caregiver/Site B/Non-crossoverl)

Being discerning about COVID-19
The trusting relationships that have been established,
together with the awareness and confidence that have
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developed, also allowed caregivers to be discerning
when information about the potential harm of ibupro-
fen in COVID-19 was released in the media. We found
that caregivers did not have “a knee-jerk reaction” (Car-
egiver/Site C/Non-crossover2) to COVID-19 based on
media reports, because they trusted their the research
process implicitly.

If I'm honest, I thought that it was just rubbish. 1
didn’t think that this COVID-19 had come out and
that suddenly this really reputable well-known
medicine [ibuprofen] could have such a detrimen-
tal effect on anyone. Wed made the decision to
keep using it and we did keep using it and yeah, he
didn’t die so (laughs). Yeah that wasabonus. (Car-
egiver/Site C/Non-crossover2)

A condition - being conflicted

Having established trusting relationships that empower
caregivers and HCPs to challenge historical ideas and
to become more discerning, the question remains:
why do crossovers occur? The following memo written
by the first author illustrates her developing theoreti-
cal sensitivity to the key condition of being conflicted,
leading to an emotional response underlying the cross-
over events (Additional file 3: Table S4):

Being conflicted usually happens when they see
a sick/miserable/hot baby, and often this can be
additionally influenced by other parents or HCPs.
When there is an internal conflict, emotion takes
over (including historical fever phobia) and all
reasoning goes out the window. (Memo/1 March
2021/ET)

Seeing a sick baby

Caregivers of infants who had a crossover event often
described a sense of desperation when faced with their
ill-appearing baby and felt the need to “do whatever
[they] can do to help [their baby] feel better” (Caregiver/
Site A/Crossoverl).

She was a really, really unsettled baby, like a really
unsettled baby... she was just crying all day and all
night. And I think I was pretty desperate so that
was the first time that she was given Pamol and I
don’t think it made much of a difference to her cry-
ing... but we were so desperate so we thought, oh
well, we’ll try anything. (Caregiver/Site C/Crosso-
verl)

HCPs experience a similar internal conflict when faced
with an ill-appearing patient:



Tan et al. BMC Pediatrics (2022) 22:195

If they were, you know, flat out on their back and
didn’t move for three hours and weren’t drinking,
Id probably break down and give it [paracetamol].
(HCP/Hospital-based/Senior ED doctor)

Feeling pressured

Being conflicted can be intensified when participants
feel pressured to revert to historical, non-evidence
based practices. Caregivers described feeling pres-
sured by other family members or even by their trusted
HCPs:

I felt a bit crap because, you know, we're in this trial
and we believe in science and sort of really wanted
to stick to it [ibuprofen]. But sort of weighing that up
against the fact well, you know, on the other hand
I've got another health professional telling me that I
should try something [give paracetamol] and I was
pretty desperate so. (Caregiver/Site C/Crossoverl)

Conversely, some HCPs discussed feeling pressured by
both caregivers and colleagues to treat an ongoing fever:

Like you should be encouraging yeah to go by the
behaviour of the child as well. And with that, some-
times it depends on the parents a wee bit, how
accepting they can be of that. Like some are so con-
cerned about the fever, they don’t look at the child,
like as a whole... Yeah there’s a wee bit from par-
ents but there’s also sometimes from the doctors as
well because you can have a child who's febrile and
tachy[cardic] and then, you know, I can remember
going through a period where we really pushed not
givingantipyretics if a child was happy and that.
But then the doctors... they wanted to bring the fever
down and see if there was still tachycardia. So, I felt
I was losing that side of the argument so I probably
don’t push it as much as I used to. (HCP/Hospital-
based/Senior ED nurse)

Discussion

This study used constructivist grounded theory meth-
odology to explore factors that influence the decision-
making process when prescribing or administering
ibuprofen in infants, and identified three categories:
historical, trusting relationships, being discerning; and
the basic social process of prioritising infant welfare,
which accounted for crossover events when caregivers
and HCPs are under the causal condition of being con-
flicted. Our study has generated an understanding of par-
ticipants’ motivations for medication non-adherence in
RCTs involving infants. As poor medication adherence in
clinical trials remains an ongoing problem internationally
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with considerable implications [13], our findings are
likely to be of relevance to many researchers.

It was not surprising to find that many participants
held historical beliefs and engaged in non-evidence-
based practices based on irrational fears regarding the
consequences of fever, termed fever phobia. Fever phobia
has been well-described over the last four decades [37—
39], and a recent systematic review found that fever pho-
bia continues to be a worldwide phenomenon affecting
both caregivers and HCPs [40]. Many caregivers report
using alternating or combination antipyretic regimens
and worryingly, as our study found, this practice is often
based on advice from treating HCPs [21, 41, 42], despite
a lack of evidence to support this practice and the pos-
sibility of placing children at undue risk of toxicity from
drug errors [21, 41-44]. While it is tempting to call for
effective educational strategies, our study suggests that
addressing the lack of knowledge in isolation may be
insufficient to influence behaviour.

Our study highlights the crucial role that trusting rela-
tionships between participants and researchers played in
challenging historical preconceptions, and as a prerequi-
site to raising participant awareness, gaining confidence
and promoting adherence in the context of a paediatric
RCT. Literature on clinical trial adherence in the paediatric
age group is scarce. A qualitative study by Luchtenberg et
al [45)], which explored children’s perceptions of the child-
doctor relationship in research participation, found that
familiarity and a trusting relationship led to a feeling of
mutuality and enhanced children’s confidence, improved
recruitment, and engagement throughout the research
process. When their participants did not have a prior rela-
tionship with a researcher, as is the case with the PIPPA
Tamariki trial, participants depended more on family sup-
port when introduced to research [45]. Several authors
have also emphasised the importance of establishing partic-
ipant trust [20], raising awareness [12, 13, 20], and involv-
ing family members or other social support networks [12,
20] to promote involvement in all aspects of the research
process, including intervention adherence [12, 13], as well
as participant recruitment [17-19] and retention [19, 20].

Caregivers valued the support they received from their
treating HCPs with whom they have a trusting relation-
ship, in their decision to enrol into the trial and adhere
to their assigned intervention. Children interviewed by
Luchtenberg et al [45] said they trusted their doctor who
knew about their specific situation and were in a posi-
tion to provide support and care. This supports findings
from Dekking et al [46] in which parents said they valued
the involvement of their child’s physician in the informed
consent process. Given the level of trust research partici-
pants place in their treating HCPs, establishing relation-
ships between researchers and treating HCPs to garner
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their support has been suggested as a strategy to enhance
adherence [12]. Building strong relationships and coordi-
nation with primary care physicians and nurses in trusted
community settings were found to be effective strategies
in the recruitment and retention of socially disadvantaged
participant groups often considered “hard-to-reach” [19,
47]. Our study suggests that such a strategy may also be
useful to promote adherence in paediatric RCTs. The role
of trusting relationships between researchers and treating
HCPs warrants further investigation.

An unexpected finding was that our participants were
not unduly influenced by social and news media warn-
ings regarding ibuprofen use in the setting of COVID-
19. Their response can be explained by the basic social
process of prioritising infant welfare in action: strong
trusting relationships with researchers enabled many
caregivers to be discerning in the face of large amounts
of information about COVID-19, which in turn enabled
them to feel confident and safe to continue using ibu-
profen. The same basic social process can inform strat-
egies for reducing medication crossovers in the PIPPA
Tamariki trial. In order to effectively educate caregivers
and dispel historical myths and ideas, developing trust-
ing relationships between researchers and caregivers is
crucial. Strategies to build such trusting relationships
may include frequent personalised contact with caregiv-
ers and their social support network, and having access
to researchers particularly at times when they may feel
conflicted about using ibuprofen. Ensuring caregivers’
trusted sources of information have up-to-date, evidence-
based knowledge is essential so that they can support
researchers to increase caregivers’ confidence. We need
to help both caregivers and treating HCPs redefine their
new place of safety that aligns with best practice guide-
lines (such as giving paracetamol/ibuprofen for infant
distress rather than solely for temperature reduction, and
avoiding alternating/combined antipyretics), so that they
equate following best practice guidelines to prioritising
infant welfare and do not feel conflicted in doing so.

Basic social processes are not present in all grounded
theories, but when one is apparent they give the feel-
ing of movement over time and can have general impli-
cations outside the confines of a single study [48]. Our
results may also have implications in the clinical set-
ting, or in situations where research and clinical care
are combined. In both clinical practice and research,
adherence to regimens is a challenge. The literature
supports comprehensive interventions addressing cog-
nitive, behavioural and affective aspects rather than
single-focus approaches to promote clinical adherence
[12, 49]. That our grounded theory addresses each of
these components suggests that our findings may also
relate to the broader topic of adherence.
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Strengths of our study include the use of investiga-
tor triangulation, data source triangulation, and memo
writing to develop a comprehensive narrative and
enhance trustworthiness of the data. Identification of
a basic social process increases the transferability of
our findings to other contexts such as recruitment and
retention in clinical trials, as well as adherence in the
clinical therapeutic setting, adding value for research-
ers and clinicians alike.

Inevitably, our study had several limitations. Findings
report only the experiences of caregivers and HCPs who
were interviewed. Although planned, we did not under-
take theoretical sampling of participants. However, we
theoretically sampled by progressively and systematically
tailoring interview questions for the purpose of explicat-
ing and refining the constructed theory, and we are reas-
sured that theoretical saturation was reached. HCPs who
prescribed medication crossovers are a potentially rich
source of data, but it was pragmatically difficult to iden-
tify them from the trial database. Notwithstanding, neg-
ative cases such as HCPs and caregivers who were not
involved in medication crossovers are vital to the pro-
cess and their inclusion can lead to more sophisticated
and nuanced theories [29]. As with any grounded theory
study, different researchers may have constructed alter-
nate codes and categories from the data.

Conclusion

Using constructivist grounded theory, factors influenc-
ing ibuprofen use in infants and crossover events were
identified. These factors contribute to the basic social
process of prioritising infant welfare, which can inform
strategies to promote adherence in the PIPPA Tamariki
trial. Future studies should explore intervention adher-
ence in the context of paediatric RCTs, and the role of
trusting relationships between researchers and treating
clinicians when conducting research.

Abbreviations

COVID-19: Coronavirus disease 2019; ED: Emergency department; GP: General
practitioner; HCP: Healthcare professional; NP: Nurse Practitioner; PIPPA Tama-
riki: Paracetamol and Ibuprofen in Primary Prevention of Asthma in Tamariki;
RCT: Randomised controlled trial; SRQR: The Standards for Reporting Qualita-
tive Research; WHO: World Health Organization.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512887-022-03230-4.

Additional file 1. Standards for Reporting Qualitative Research checklist
v2 2022.02.10.

Additional file 2. Interview guide.

Additional file 3. Representative quotations.



https://doi.org/10.1186/s12887-022-03230-4
https://doi.org/10.1186/s12887-022-03230-4

Tan et al. BMC Pediatrics (2022) 22:195

Acknowledgements

The authors thank Shirley Lawrence and Renee Clark for their assistance with
arranging caregiver interviews, and Christine Ganly for her accurate transcrip-
tion of the interviews. We would like to acknowledge the PIPPA Tamariki
caregivers and our healthcare colleagues who generously gave their time for
this study.

Authors’ contributions

IB conceptualised the study. All authors (ET, KH, JR, KF, LH, CJDM, SRD, IB) con-
tributed to the study design. ET, JR and LH carried out the interviews. ET, KH,
JR, KF and 1B analysed and interpreted the data. ET led the writing and editing
of the manuscript. KH, CJDM, SRD and IB provided supervision and oversight.
All authors (ET, KH, JR, KF, LH, CJDM, SRD, IB) revised the manuscript for impor-
tant intellectual content, read and approved the final manuscript, and agreed
to be accountable for all aspects of the work.

Funding

This research was supported by the Health Research Council of New Zealand,
Auckland, New Zealand (19/003 [to ET]; 17/614 [to KH, CJDM, SRD, and IB];
19/140 [to LH]), and Cure Kids, Auckland, New Zealand (to SRD). The funders
had no role in the study design; collection, analysis, and interpretation of

the data; preparation, review, or approval of the manuscript; and decision to
submit the manuscript for publication.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to persons being potentially identifiable. Summary data
are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethics approval was obtained from the New Zealand Northern A Health and
Disability Ethics Committee (17/NTA/233/AMOA4). Participants gave informed
consent to participate in the study through completion of a written consent
form and subsequently gave verbal confirmation at the start of the interview.
This study was performed in accordance with the ethical principles for
medical research involving human subjects as outlined in the Declaration of
Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Surgery, Faculty of Medical and Health Sciences, University
of Auckland, Auckland, New Zealand. “Emergency Department, Middlemore
Hospital, Auckland, New Zealand. 3School of Nursing, Massey University,
Auckland, New Zealand. “Greenstone Family Clinic, Manurewa, Auckland, New
Zealand. *Medical Research Institute of New Zealand, Wellington, New Zea-
land. ®Children’s Emergency Department, Starship Children’s Hospital, Auck-
land, New Zealand. ’Liggins Institute, University of Auckland, Auckland, New
Zealand. ®Kidz First Neonatal Care, Counties Manukau Health, Auckland, New
Zealand. °Department of Paediatrics: Child and Youth Health, Faculty of Medi-
cal and Health Sciences, University of Auckland, Auckland, New Zealand.

Received: 19 May 2021 Accepted: 17 March 2022
Published online: 11 April 2022

References

1. Goldman RD, Ko K, Linett LJ, Scolnik D. Antipyretic efficacy and Safety
of Ibuprofen and acetaminophen in children. Ann Pharmacother.
2004;38:146-50.

2. Perrott DA, PiiraT, Goodenough B, Champion GD. Efficacy and safety of
acetaminophen vs ibuprofen for treating children’s pain or fever: a meta-
analysis. Arch Pediatr Adolesc Med. 2004;158:521-6.

20.

21.

22.

23.

Page 12 of 13

Pierce CA, Voss B. Efficacy and safety of ibuprofen and acetaminophen in
children and adults: a meta-analysis and qualitative review. Ann Pharma-
cother. 2010;44:489-506.

Southey ER, Soares-Weiser K, Kleijnen J. Systematic review and meta-
analysis of the clinical safety and tolerability of ibuprofen compared
with paracetamol in paediatric pain and fever. Curr Med Res Opin.
2009;25:2207-22.

Tan E, Braithwaite |, McKinlay CJD, Dalziel SR. Comparison of Acetami-
nophen (Paracetamol) with Ibuprofen for treatment of fever or pain

in children younger than 2 years. JAMA Netw Open. 2020;3:62022398.
https://doi.org/10.1001/jamanetworkopen.2020.22398.

Goldman RD. Efficacy and safety of acetaminophen versus ibuprofen for
treating children’s pain or fever: a meta-analysis. J Pediatr. 2005;146:142-7.
de Martino M, Chiarugi A, Boner A, Montini G, de’ Angelis GL. Working
towards an appropriate use of ibuprofen in children an evidence-based
appraisal. Drugs. 2017;77:1295-311.

Etminan M, Sadatsafavi M, Jafari S, Doyle-Waters M, Aminzadeh K, FitzGer-
ald JM. Acetaminophen use and the risk of asthma in children and adults:
a systematic review and metaanalysis. Chest. 2009;136:1316-23. https://
doi.org/10.1378/chest.09-0865.

Beasley R, Clayton T, Crane J, von Mutius E, Lai CK, Montefort S, et al.
Association between paracetamol use in infancy and childhood, and
risk of asthma, rhinoconjunctivitis, and eczema in children aged 6-7
years: analysis from phase three of the ISAAC programme. Lancet.
2008;372:1039-48. https://doi.org/10.1016/S0140-6736(08)61445-2.
Garcia-Marcos L, Sanchez-Solis M, Perez-Fernandez V. Early exposure to
acetaminophen and allergic disorders. Curr Opin Allergy Clin Immunol.
2011;11:162-73.

Tan E, Braithwaite |, McKinlay C, Riley J, Hoare K, Okesene-Gafa K, et al.
Randomised controlled trial of paracetamol or ibuprofen, as required for
fever and pain in the first year of life, for prevention of asthma at age 6
years: Paracetamol or ibuprofen in the primary prevention of asthma in
Tamariki (PIPPA Tamariki) protocol. BMJ Open. 2020;10(12):038296.
Robiner WN. Enhancing adherence in clinical research. Contemp Clin
Trials. 2005;26:59-77. https://doi.org/10.1016/j.cct.2004.11.015.
Breckenridge A, Aronson JK, Blaschke TF, Hartman D, Peck CC, Vrijens B.
Poor medication adherence in clinical trials: consequences and solutions.
Nat Rev Drug Discov. 2017;16:149-50. https://doi.org/10.1038/nrd.2017.1.
World Health Organization. 2020. https://twitter.com/search?q=ibupr
ofen%20(from%3AWHO)&src=typed_query.

National Institute for Health and Care Excellence. COVID-19 rapid
evidence summary: acute use of non-steroidal anti-inflammatory drugs
(NSAIDs) for people with or at risk of COVID-19.rapid evidence summary:
acute use of non-steroidal anti-inflammatory drugs (NSAIDs) for people
with or at risk of COVID-19 2020. https://www.nice.org.uk/advice/es23/
chapter/Key-messages.

World Health Organization. The use of non-steroidal anti-inflammatory
drugs (NSAIDs) in patients with COVID-19. 2020.

Watson JM, Torgerson DJ. Increasing recruitment to randomised trials:

a review of randomised controlled trials. BMC Med Res Methodol.
2006;6:34. https://doi.org/10.1186/1471-2288-6-34.

Caldwell PHY, Hamilton S, Tan A, Craig JC. Strategies for increasing
recruitment to randomised controlled trials: systematic review. PLoS Med.
2010;7:21000368. https://doi.org/10.1371/journal.pmed.1000368.
Warner ET, Glasgow RE, Emmons KM, Bennett GG, Askew S, Rosner B,

et al. Recruitment and retention of participants in a pragmatic rand-
omized intervention trial at three community health clinics: results and
lessons learned. BMC Public Health. 2013;13:192. https://doi.org/10.1186/
1471-2458-13-192.

Davis LL, Broome ME, Cox RP. Maximizing retention in community-based
clinical trials. J Nurs Scholarsh. 2002;34:47-53. https://doi.org/10.1111/].
1547-5069.2002.00047 x.

Walsh A, Edwards H, Fraser J. Over-the-counter medication use for child-
hood fever: a cross-sectional study of Australian parents. J Paediatr Child
Health. 2007;43:601-6.

Saleh E, Swamy GK, Anthonymoody M, Walter EB. Parental approach
to the prevention and management of fever and pain follow-

ing childhood immunizations: a survey study. Clin Pediatr (Phila).
2017;56:435-42.

Charmaz K. Constructing Grounded Theory: A Practical Guide Through
Qualitative Analysis. 1st ed. London: Sage Publications Ltd; 2006.


https://doi.org/10.1001/jamanetworkopen.2020.22398
https://doi.org/10.1378/chest.09-0865
https://doi.org/10.1378/chest.09-0865
https://doi.org/10.1016/S0140-6736(08)61445-2
https://doi.org/10.1016/j.cct.2004.11.015
https://doi.org/10.1038/nrd.2017.1
https://www.twitter.com/search?q=ibuprofen%20(from%3AWHO)&src=typed_query
https://www.twitter.com/search?q=ibuprofen%20(from%3AWHO)&src=typed_query
https://www.nice.org.uk/advice/es23/chapter/Key-messages
https://www.nice.org.uk/advice/es23/chapter/Key-messages
https://doi.org/10.1186/1471-2288-6-34
https://doi.org/10.1371/journal.pmed.1000368
https://doi.org/10.1186/1471-2458-13-192
https://doi.org/10.1186/1471-2458-13-192
https://doi.org/10.1111/j.1547-5069.2002.00047.x
https://doi.org/10.1111/j.1547-5069.2002.00047.x

Tan et al. BMC Pediatrics

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

(2022) 22:195

Birks M, Mills J. Grounded Theory: A Practical Guide. 2nd ed. London: Sage
Publications Ltd; 2015.

O'Brien BC, Harris 1B, Beckman TJ, Reed DA, Cook DA. Standards for report-
ing qualitative research: a synthesis of recommendations. Acad Med.
2014,89:1245-51.

Carter N, Bryant-Lukosius D, Dicenso A, Blythe J, Neville AJ. The use of
triangulation in qualitative research. Oncol Nurs Forum. 2014;41:545-7.
Birks M, Hoare K, Mills J. Grounded theory: the FAQs. Int J Qual Methods.
2019;18:1-7. https://doi.org/10.1177/1609406919882535.

Hallberg LRM. The “core category” of grounded theory: Making constant
comparisons. Int J Qual Stud Health Well-being. 2006;1:141-8. https://doi.
0rg/10.1080/17482620600858399.

Nicholls D. Qualitative research: part three — methods. Int J Ther Rehabil.
2009;16:638-47. https://doi.org/10.12968/ijtr.2009.16.12.45433.
Montgomery P, Bailey PH. Field notes and theoretical memos in
grounded theory. West J Nurs Res. 2007;29:65-79. https://doi.org/10.
1177/0193945906292557.

Glaser BG, Strauss AL. The Discovery of Grounded Theory: Strategies for
Quialiitative Research. New Brunswick: Transaction Publishers; 1967.

Das RR, Panigrahi |, Naik SS. The effect of prophylactic antipyretic admin-
istration on post-vaccination adverse reactions and antibody response in
children: a systematic review. PLoS One. 2014;9:e106629. https://doi.org/
10.1371/journal.pone.0106629.

World Health Organization. Reducing pain at the time of vaccination:
WHO position paper, September 2015—Recommendations. Vaccine.
2016;34:3629-30. https://doi.org/10.1016/j.vaccine.2015.11.005.

The Immunisation Advisory Centre. The immunisation visit. https://www.
immune.org.nz/immunisation/immunisation-visit. Accessed 15 May 2021.
Rosenbloom E, Finkelstein Y, Adams-Webber T, Kozer E. Do antipyretics
prevent the recurrence of febrile seizures in children? A systematic review
of randomized controlled trials and meta-analysis. Eur J Paediatr Neurol.
2013;17:585-8. https://doi.org/10.1016/j.jpn.2013.04.008.

Hashimoto R, Suto M, Tsuji M, Sasaki H, Takehara K, Ishiguro A, et al. Use
of antipyretics for preventing febrile seizure recurrence in children: a sys-
tematic review and meta-analysis. Eur J Pediatr. 2021;180:987-97. https.//
doi.org/10.1007/500431-020-03845-8.

Schmitt BD. Fever phobia: misconceptions of parents about fevers. Am J
Dis Child. 1980;134:176-81.

Crocetti M, Moghbeli N, Serwint J. Fever phobia revisited: Have

parental misconceptions about fever changed in 20 years? Pediatrics.
2001;107:1241-6.

Poirier MP, Collins EP, McGuire E. Fever phobia: A survey of caregivers of
children seen in a pediatric emergency department. Clin Pediatr (Phila).
2010;49:530-4.

Clericetti CM, Milani GP, Bianchetti MG, Simonetti GD, Fossali EF, Balestra
AM, et al. Systematic review finds that fever phobia is a worldwide

issue among caregivers and healthcare providers. Acta Paediatr.
2019;apa.14739.

Mayoral CE, Marino RV, Rosenfeld W, Greensher J. Alternating antipyretics:
is this an alternative? Pediatrics. 2000;105:1009-12. https://doi.org/10.
1542/peds.105.5.1009.

Wright AD, Liebelt EL. Alternating antipyretics for fever reduction in chil-
dren: an unfounded practice passed down to parents from pediatricians.
Clin Pediatr (Phila). 2007;46:146-50. https://doi.org/10.1177/0009922806
293922.

Sullivan JE, Farrar HC. Fever and antipyretic use in children. Pediatrics.
2011;127:580-7. https://doi.org/10.1542/peds.2010-3852.

Wong T, Stang AS, Ganshorn H, Hartling L, Maconochie IK, Thomsen AM,
et al. Combined and alternating paracetamol and ibuprofen therapy for
febrile children. Evidence-Based Child Heal. 2014;9:675-729.
Luchtenberg ML, Maeckelberghe ELM, Locock L, Verhagen AAE.
Understanding the child-doctor relationship in research participation:

a qualitative study. BMC Pediatr. 2020;20:353. https://doi.org/10.1186/
$12887-020-02243-1.

Dekking SAS, van der Graaf R, Schouten-van Meeteren AYN, Kars MC,

van Delden JJM. A Qualitative study into dependent relationships and
voluntary informed consent for research in pediatric oncology. Pediatr
Drugs. 2016;18:145-56. https://doi.org/10.1007/540272-015-0158-9.
Nicholson LM, Schwirian PM, Klein EG, Skybo T, Murray-Johnson L, Enelil,
et al. Recruitment and retention strategies in longitudinal clinical studies

48.

49.

Page 13 of 13

with low-income populations. Contemp Clin Trials. 2011;32:353-62.
https://doi.org/10.1016/j.cct.2011.01.007.

Glaser BG, Holton J. Basic social processes. Grounded. Theory Rev.
2005;4:1-28.

Melnikow J, Kiefe C. Patient compliance and medical research - issues in
methodology. J Gen Intern Med. 1994;9:96-105.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1177/1609406919882535
https://doi.org/10.1080/17482620600858399
https://doi.org/10.1080/17482620600858399
https://doi.org/10.12968/ijtr.2009.16.12.45433
https://doi.org/10.1177/0193945906292557
https://doi.org/10.1177/0193945906292557
https://doi.org/10.1371/journal.pone.0106629
https://doi.org/10.1371/journal.pone.0106629
https://doi.org/10.1016/j.vaccine.2015.11.005
https://www.immune.org.nz/immunisation/immunisation-visit
https://www.immune.org.nz/immunisation/immunisation-visit
https://doi.org/10.1016/j.ejpn.2013.04.008
https://doi.org/10.1007/s00431-020-03845-8
https://doi.org/10.1007/s00431-020-03845-8
https://doi.org/10.1542/peds.105.5.1009
https://doi.org/10.1542/peds.105.5.1009
https://doi.org/10.1177/0009922806293922
https://doi.org/10.1177/0009922806293922
https://doi.org/10.1542/peds.2010-3852
https://doi.org/10.1186/s12887-020-02243-1
https://doi.org/10.1186/s12887-020-02243-1
https://doi.org/10.1007/s40272-015-0158-9
https://doi.org/10.1016/j.cct.2011.01.007

	Panic or peace – prioritising infant welfare when medicating feverish infants: a grounded theory study of adherence in a paediatric clinical trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Study setting and researcher characteristics
	Participants and sampling
	Recruitment
	Data collection
	Data analysis

	Results
	Participants
	The grounded theory: Prioritising Infant Welfare
	Historical
	Lack of knowledge
	Fever phobia
	“Paracetamol is the go-to”

	Trusting relationships
	Trusting the research process
	Trusting healthcare professionals
	Being accepting

	Being discerning
	Raising awareness
	Being confident
	Being discerning about COVID-19

	A condition – being conflicted
	Seeing a sick baby
	Feeling pressured


	Discussion
	Conclusion
	Acknowledgements
	References


