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Abstract 

Background:  The effect of a treatment that includes frequent changes of the body position for infants with bron‑
chiolitis has not been evaluated, although it is often used in Swedish hospitals. Because of this, a randomised control 
trial (RCT) has begun with the aim to evaluate this treatment, comparing the effect of an individualised physiotherapy 
intervention, a non-individualised intervention, and standard care in a control group. The objective of this internal 
pilot study was to address uncertainties concerning the ongoing RCT and to determine whether the trial is feasible or 
not, possibly with adjustments to the protocol.

Methods:  Descriptive analyses of the recruitment, retention, data supply for the primary end point, and the usability 
of the primary outcome measure in the full RCT were performed. A safety analysis was conducted by an independent 
analysis group.

Results:  Ninety-one infants were included, 33 (36.3%), 28 (30.8%), and 30 (33.0%) in the respective allocation groups. 
Fifty-nine (64.8%) were boys. The median age was 2.5 (min–max 0.2–23.7) months. They remained in the study for a 
median of 46 hours (min–max 2–159). The recruitment rate was 19%. The data supply for the primary end point and 
for the primary outcome measure was lower than anticipated in the original sample size calculation. Difficulties con‑
cerning utilising the primary outcome measure were identified. The safety analysis detected no risks of harm related 
to participation in the study.

Conclusions:  It is feasible to continue the RCT with modifications of the analysis plan. Participation in the study was 
not associated with any safety risks.

Trial registration:  ClinicalTrials.gov NCT03​575091. Registered 2 July 2018. Retrospectively registered.
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Key messages regarding feasibility

•	 The main uncertainties of the full RCT concerned 
recruitment, retention, data collection, the primary 
outcome measure, and the safety for participants.
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•	 The recruitment and the retention rates were low, 
which affected the data supply at the chosen time of 
analysis. The primary outcome measure was not fea-
sible for use in the full RCT and will be changed. No 
harmful outcome was detected.

•	 It is feasible to continue the RCT with some adjust-
ments to the analysis protocol. It is safe to participate 
in the study.

Background
Lower respiratory tract infections such as bronchiolitis 
or pneumonia is the most common reason for infants 
around the world to become hospitalised [1]. The rea-
son for hospitalisation is often respiratory distress fol-
lowing increased mucus production and oedema in the 
smaller airways, and subsequent feeding difficulties [2, 
3]. The treatment in hospitals is mostly supportive, and 
most patients are treated with supplemented oxygen and 
fluid [4], and the use of high flow nasal cannula (HFNC) 
is extensive [5]. Some infants may need treatment at 
an intensive care unit (ICU) [6]. To support evacuation 
of bronchial secretion, reduce respiratory distress and 
increase oxygenation, physiotherapy (PT) treatment is 
sometimes used [7–10].

The evidence about the effect of PT treatment for 
infants hospitalised with acute bronchiolitis or pneumo-
nia is unclear [11]. Furthermore, PT treatment defined 
as vibration, percussion, postural drainage, slow passive 
expiratory techniques, and forced passive expiratory 
techniques is not generally recommended [12]. Given the 
great variety in the described PT treatment methods and 
their evaluation methods, guidelines about ‘chest physio-
therapy’ in general are not applicable for all PT treatment 
methods. Our research group conducted a survey study 
to understand and describe current Swedish practices 
[13], which comprise different methods, but usually with 
a focus on frequent changes of the body position and 
stimulation of physical activity. To our knowledge, this 
treatment for the patient group has not previously been 
described or evaluated.

To evaluate this treatment, only recently described for 
infants with acute respiratory infections in hospitals [13], 
the research group started a randomised control trial 
(RCT). The main purpose of the RCT is to evaluate the 
effect of this PT treatment in two intervention groups 
compared to a control group receiving standard care. 
The details of the RCT are described in a study protocol 
[14]. There were, however, uncertainties about the feasi-
bility of completing the RCT which we decided to evalu-
ate in this study, as is also recommended in the Medical 
Research Council’s (MRC) guidelines on complex inter-
ventions [15] and that are further explained by Craig 

et  al. [16] and Richards and Hallberg [17]. They stress 
that it is important to acknowledge and to structure the 
research process in different steps in order to produce 
valid results. In the feasibility and piloting step, according 
to the MRC’s guidelines and others [15, 18], the research-
ers test the procedures, the outcome measure, estimate 
recruitment and retention, and examine the eligibility 
criteria. Hence, in order to produce high quality research, 
and in the light of a well-designed study being less likely 
to produce research waste [19], testing the feasibility of 
the full RCT was warranted. The aim of this study was to 
address uncertainties concerning the ongoing RCT and 
to determine whether the trial is feasible or not, or what 
adjustments to the protocol are needed.

Methods
We aimed at making a critical analysis of the feasibility 
of the protocol concerning recruitment, retention, the 
chosen point for the primary analysis, and the primary 
outcome measure, as well as perform a safety analysis, 
following the intention of the study protocol [14].

Trial design
This is an internal pilot study [20] conducted in an ongo-
ing clinical two-centre individually randomised con-
trolled trial with three parallel groups. We designed the 
study with inspiration from literature on the subject [15, 
18, 21, 22]. The results are reported using the CONSORT 
extended guideline for pilot and feasibility trials [23], as 
recommended by Thabane et al. [24].

Inclusion of participants
The participants were identified and recruited by the 
staff in the paediatric wards of two hospitals in the south 
of Sweden. Inclusion criteria were as follows: age 0–24 
months, hospitalised on the basis of acute airway infec-
tion, born in gestational week 35 or later. Patients had to 
be included within 24 hours  (h) of hospital admission. 
At least one of the parents/guardians had to understand 
written Swedish, English, Arabic, or Persian. Exclusion 
criteria: previous respiratory or cardiac diagnoses. The 
participants were included between November 2017 and 
March 2020. The seasonal inclusion period was typically 
between November and April. In order to admit their 
child into the study, the parent/s signed a written con-
sent form. The participation in the study ended when the 
infants were either discharged to home, referred to an 
ICU or when the parents decided to withdraw the par-
ticipation of their child.

Interventions
Details about the interventions are provided in the study 
protocol [14]. The participants were randomised to an 
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individualised physiotherapy intervention, a non-indi-
vidualised intervention, or a control group. A statisti-
cian independent of the research group performed the 
randomisation, stratified by the two sites, and prepared 
opaque paper envelopes. The staff in care of the recruited 
participant at the ward opened the top envelope in the 
study binder to reveal the allocation group.

All three groups received the standard care at the 
ward, and the two intervention groups received addi-
tional treatment, including different movements of the 
body. The standard care comprised information to the 
parents about the importance of fluid intake for their 
infant, oxygen supplementation, nose drops and suction-
ing, high flow nasal cannula (HFNC), inhalations, fluid 
supplementation, and analgesics, according to need. The 
individualised intervention was performed by a physi-
otherapist at least once daily. The PT was sitting on a 
large ball, firmly supporting the infant in different body 
positions, while bouncing, in order to affect the respira-
tory pattern of the infant: increase the expiratory air flow 
and stimulate deep inspirations. The PT also stimulated 
active movements according to the infant’s ability and 
could choose additional treatments. The non-individual-
ised intervention was performed by the nursing staff at 
least once shortly after inclusion and comprised changes 
of the body position mainly out the bed, but not using the 
ball, and slightly less variation of activities. After the first 
20-min intervention, the parents in both intervention 
groups were instructed to continue the movements regu-
larly throughout the day.

Outcomes
Assessments were made at baseline, after 20 minutes 
(directly following the first intervention), and every sub-
sequent third hour. The primary outcome measure in 
the RCT is a composite index that the research group 
constructed with scores from 0 (worst condition) to 11, 
based on factors that determine if an infant needs hos-
pitalisation [25]. The composite index comprises levels 
of oxygen saturation, supplemented oxygen concentra-
tion, high nasal flow treatment, and oral fluid intake (as 
opposed to tube feeding).

The secondary outcome measures include the Wang 
score [26], standard vital signs such as heart rate, the par-
ents’ observations (on general condition and food intake), 
time spent at the hospital ward, and referrals to an inten-
sive care unit.

According to the analysis plan for the full RCT, baseline 
assessments will be compared with the assessments after 
24 h. We have also planned to examine any immediate 
effect of the first intervention, after 20 minutes.

The recruitment was analysed in four different ways: the 
proportion of included participants, the estimated time 

to reach target sample size, time to inclusion, and pos-
sible improvement before inclusion.

The proportion of included participants was assessed 
by comparing the number of participants included in the 
study with the number of patients admitted to the wards 
during the three winter seasons 2017–2018, 2018–2019, 
and 2019-2020 recorded with the International Statistical 
Classification of Diseases and Related Health Problems - 
Tenth Revision (ICD-10) diagnoses of respiratory infec-
tions J10.0, J11.0, J12.0, J13.0, J14.0, J15.0, J18.0, and J21.0 
with subgroups. We additionally assessed what propor-
tion of the infants admitted to one of the hospital wards 
with the diagnoses above met the inclusion criteria, by 
reading the medical records of admitted patients at four 
weeks during the peaks of the Respiratory Syncytial Virus 
(RSV) infection in Sweden according to national reports 
[27]. The selected weeks were February 26 to March 
4 and March 19 to 25 in 2018 and February 11 to 24 in 
2019. We further estimated how long it would take to 
include 162 patients (primary sample size calculation) in 
the study, based on how many had been included during 
these three winter seasons.

Time to inclusion was calculated by comparing the 
time for admission to the ward (recorded in the local 
patient administrative system) to the time for the base-
line assessment. This item was reported in hours.

A possible improvement before inclusion was ana-
lysed to examine the inclusion criteria of admitted delay 
for 24 h after admittance to the ward. The possibility to 
detect any changes from baseline and between groups 
may decline with increasing time if the participants 
might already have recovered substantially before inclu-
sion. This was analysed as follows: the infants included 
after the median time to inclusion were further analysed. 
Those who received oxygen supplementation or HFNC at 
the first assessment were excluded as they were consid-
ered still severely affected, and the delay was thus judged 
as acceptable. For the infants who did not have oxygen 
supplementation or HFNC at inclusion, we compared 
levels of oxygen saturation, respiratory rate, and heart 
rate at admittance to the ward with values at inclusion. If 
the values had changed from one level to another in the 
Rapid Emergency Triage and Treatment System–pedi-
atric (RETTS-p) [28–31], which is commonly used in 
Swedish hospitals, the change was considered as clini-
cally significant and more problematic for the study. 
Additionally, and in the same way, we analysed change in 
RETTS-p level among the infants who were included by 
mistake after 24 h at the ward, and who thus did not ful-
fill the inclusion criteria.

Retention was primarily analysed by calculating how 
many hours the participants remained in the study. We 
further analysed the proportion of participants still in the 
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study with recorded data about saturation or heart rate 
at hour 24 (primary end point), hour 36, hour 48, and 
longer. We analysed data from these occasions to exam-
ine participant retention at the chosen point for analysis, 
and the feasibility of delaying the primary end point. Our 
theory was that the possibility to detect changes from 
baseline and analyse any differences between the groups 
would improve the closer to discharge the analysis was 
made. Based on the previous sample size calculation and 
the planned analysis for the full RCT, a retention rate of 
85% or more was considered acceptable.

Primary outcome measure
The proportion of complete reported data in the com-
posite index at baseline and at hour 24 was analysed 
using frequency measures. Each of the four domains in 
the index was analyzed separately, i.e. level of oxygen 
saturation, concentration of supplemented oxygen, level 
of supplied high nasal air flow, and oral fluid intake as a 
proportion of calculated daily need. A level of 85% was 
determined as sufficient, following the previous sample 
size calculation. We additionally critically reviewed the 
quality of the collected data in the composite index in 
order to determine usability.

The safety analysis was performed by an independent 
group consisting of a statistician and a paediatrician. Fol-
lowing the instructions from the research group, they 
thoroughly reviewed the data, searching for values that 
in a clinical setting would necessitate extra treatment 
or dramatically change the treatment for an infant. The 
values included in the safety analysis were oxygen satura-
tion, respiratory rate, oxygen supplementation, high nasal 
air flow, oral fluid intake, length of hospital stay, referrals 
to ICU, and deaths. They analysed values from the total 
study population. If values indicating any safety risks had 
been discovered, they would have continued by analysing 
the data divided into the separate intervention groups. If 
they had identified any safety risks, the research group 
would, after clinical reasoning, either have changed the 
protocol or terminated the study.

Sample size and statistical methods
The sample size calculation for the full RCT showed 
that 162 participants need to be included, 54 in each 
group. Safety and interim analyses were planned to be 
performed after inclusion of 50% of the required par-
ticipants, and this feasibility study was performed at 
this stage accordingly [14]. The safety analysis group 
was blinded regarding allocation group for the partici-
pants. Blinding of parents to participants, care provid-
ers, or assessors was not possible due to the nature of 
the intervention. To minimise possible bias, one person 

performed the intervention, and another person made 
the assessment.

In this feasibility study we used the IBM SPSS Statistics 
27 Windows (IBM Corporation, Armonk, NY, USA) for 
analyses of the data. The analyses were descriptive, using 
median with min–max (IQR), and numbers with per-
centages when appropriate.

Results
For a description of the participant flow, see Fig.  1. Of 
the 91 included participants, 11 did not start any inter-
vention or assessment for different reasons and were thus 
drop-outs after randomisation.

Table 1 displays participants’ baseline characteristics
Outcomes of the feasibility study are reported below.

Recruitment
During the stated 4 weeks in 2018 and 2019, 46 infants 
were hospitalised with the selected diagnoses of respira-
tory infections. Twenty-nine infants (63%) met the inclu-
sion criteria and 17 (37%) did not, due either to age (n 
= 12), heart disease (n = 2), asthma (n = 2), or prema-
ture birth (n = 1). During the entire study period, 762 
infants were admitted to the two wards with the selected 
diagnoses of respiratory infections. By using the results 
from the in-depth examination above on the whole sam-
ple (63% estimated to meet the inclusion criteria), 480 
patients remained eligible. During the study period, 91 
infants were included, which constitutes an inclusion rate 
of 19%. Parents of 33 infants (7%) were recorded to have 
declined participation. The number of parents not asked 
to participate is not known in detail, but the number of 
those recorded to have been missed is displayed in the 
flow chart in Fig. 1.

In the winter season 2017–2018, 33 participants were 
included, in the season 2018–2019, 27 participants, and 
in the season 2019–2020, 31 participants. If the inclusion 
rate follows the same pace, an additional 2.5 winter sea-
sons will be needed to reach the original calculated sam-
ple size.

For the 80 infants who started assessments and inter-
ventions, participation began at median 13 hours (min–
max 0–24 h, IQR 6, 18) after admission to the hospital 
wards.

Twenty-three infants without supplemented oxygen 
or HFNC were included after 13 h and were analysed 
regarding vital signs. Six of them had improved regard-
ing RETTS-p before inclusion in the study, and one had 
deteriorated. Individual data are available in Additional 
file 1. We additionally analysed 11 individuals who were 
excluded from the first analysis as they did not meet the 
inclusion criteria of being included within 24 h. They 
were included after a median of 31 hours (min–max 
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25–36 h). We omitted four infants who received oxy-
gen supplementation or HFNC at inclusion, and seven 
remained. Six of these had improved and one had 
remained on the same RETTS-p level. Individual data are 
available in Additional file 2. Six of 91 infants in the study 
and six of 11 who were included after 24 hours were 
shown to improve significantly before inclusion.

Retention and time for analysis
The participants remained in the study for a median of 46 
hours (min–max 2–159 h, IQR 22, 71), calculated on the 80 
participants who started their intervention/control.

The proportions of all included participants (n = 91) still 
in the study with data on saturation or heart rate at 24, 36, 
and 48 h are displayed in Table 2. For 33 infants (36.3%) 
some incomplete data was also reported after 48 h.

At 24 hours, there was less data recorded than needed 
for the primary analysis based on earlier sample size cal-
culation, and data continued to be lost over increasing 
time.

Primary outcome measure
The proportions of complete reported data in the com-
posite index for the participants who started interven-
tions/controls (n = 80) are displayed in Table 3.

At the wards, the oxygen saturation was recorded 
either with or without oxygen supplementation, which 
makes it difficult to estimate the severity of illness using 
the scoring, and when removing participants without 
supplemented oxygen there was a low level of complete 
recorded data on this variable (38.8%) on the two occa-
sions. At baseline, 32 individuals (40%) received oxygen 
supplementation, and at 24 hours 24 (30%) did.

Fig. 1  Flow chart of the participant flow
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The concentration of oxygen supplementation in the 
composite index is based on high flow oxygen supple-
mentation and does not include participants with low 
flow oxygen supplementation. Of the 80 participants who 
started interventions or controls, 18 (22.5%) received low 
flow oxygen supplementation at the first assessment. At 
24 hours, 12 of the 80 (15.0%) received low flow oxygen 
supplementation.

The proportion of complete recorded data for the pri-
mary outcome is lower than anticipated when the sam-
ple size for the RCT was calculated. The registration of 
oxygen saturation for participants both with and without 
supplemented oxygen, as well as the use of high and low 
flow oxygen supplementation at the wards, further com-
plicates the use of the composite index.

Adjustments for the full RCT​
Based on the analyses and data from this study, for which 
see also Additional file 3, we have decided to change the 
primary outcome measure to ‘time to improvement’, 
which is defined as the time before one of the follow-
ing events occurs: reduced total Wang respiratory score, 
ceased use of supplemented oxygen, ceased use of sup-
plemented HFNC, ceased use of gastric tube for feed-
ing, or discharge to the home. We have also decided 
to change the statistical analysis method to a survival 

Table 1  Baseline characteristics of the included participants, n = 91

a IQR Interquartile range
b Two individuals had positive tests for both RVS and influenza
c RSV Respiratory syncytial virus

Control group n = 30 Non-individualised 
intervention n = 28

Individualised 
intervention n = 33

Total sample n = 91

Gender n (%)
  Male/female

21 (67.7)/9 (30.0) 15 (54.6)/13 (46.4) 23 (69.7)/10 (30.3) 59 (64.8)/32 (35.2)

Age median (min–max)
  Months

3.3 (0.2–22.4) 2.9 (0.5–22.2) 2.1 (0.3–23.7) 2.5 (0.2-23.7) IQRa 1.2, 6.9

Infectious agent n (%)b

  RSVc 18 (60.0) 19 (67.9) 22 (66.7) 59 (64.8)

  Influenza 2 (6.7) 3 (10.7) 4 (12.1) 9 (9.9)

  Other 1 (3.3) 3 (10.7) 3 (9.1) 7 (7.7)

  Negative 5 (16.6) 1 (3.6) 1 (3.0) 7 (7.7)

  Missing 5 (16.6) 2 (7.1) 4 (12.1) 11 (12.1)

Heredity atopic disease n (%)

  Asthma 10 (33.3) 10 (35.7) 12 (36.4) 32 (35.2)

  Other (allergies, eczema etc.) 7 (23.3) 5 (17.9) 11 (33.3) 23 (25.3)

  None 10 (33.3) 10 (35.7) 3 (9.1) 23 (25.3)

  Missing 3 (10.0) 3 (10.7) 7 (21.2) 13 (14.3)

Passive smoking exposure n (%)

  No 22 (73.3) 21 (75.0) 17 (51.6) 60 (65.9)

  Yes 5 (16.6) 3 (10.7) 8 (24.2) 16 (17.6)

  Missing 3 (10.0) 4 (14.3) 8 (24.2) 15 (16.5)

Table 2  Participant retention and data supply at different times 
for follow-up, n = 91

a Drop-outs indicates infants who either did not start the interventions at all (n 
= 11), or infants for whom the parents withdrew their participation after some 
time (n = 2)
b ‘Missed’ indicates that the score was not filled out at this specific time, but the 
patient was still at the ward and there are values possible to impute from the 
assessments before and/or after this
c ‘Still in the study’ comprises the combined values for ‘valid’ and ‘missed’, i.e. 
recorded data or values possible to impute

24 h
n (%)

36 h
n (%)

48 h
n (%)

Saturation
  Valid 57 (62.6) 42 (46.2) 35 (38.5)

  Discharged 16 (17.6) 25 (27.5) 32 (35.2)

  Drop-outsa 13 (14.3) 13 (14.3) 13 (14.3)

  Missedb 5 (5.5) 11 (12.1) 11 (12.1)

  Still in the studyc 62 (68.1) 52 (57.1) 46 (50.5)

Heart rate
  Valid 57 (62.6) 43 (47.3) 34 (37.4)

  Discharged 16 (17.6) 25 (27.5) 32 (35.2)

  Drop-outsa 13 (14.3) 13 (14.3) 13 (14.3)

  Missedb 5 (5.5) 10 (11.0) 12 (13.2)

  Still in the studyc 62 (68.1) 52 (57.1) 46 (50.5)
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analysis (time-to-event). A new sample size calculation 
was performed based on the minimal clinically impor-
tant difference to be 3 hours. The power probability was 
determined to 80%, with a significance level of 0.025. 
For three groups of equal size, 40 participants in each 
group were needed for the two intervention groups to 
be compared to the control group, making a total of 120 
participants.

The safety analysis
The safety analysis group reported no adverse events or 
values indicating any safety risks associated with partici-
pation in the study when analysing the entire study pop-
ulation. Thus, they did not continue to analyse the data 
divided into the respective intervention groups.

Discussion
This study was conducted with the aim of assessing the 
feasibility of on ongoing RCT that will evaluate the com-
mon PT praxis in Sweden involving frequent changes of 
the body position for infants hospitalised with bronchioli-
tis or other lower respiratory tract infections. Our results 
show that the data supply for the primary end point and 
for the primary outcome measure was lower than antici-
pated in the original sample size calculation. Difficulties 
concerning utilising the primary outcome measure were 
identified. The safety analysis detected no risks of harm 
related to participation in the study. We agree with Chal-
mers et  al. [32] that for scientific and ethical reasons it 
is important that clinical research is well designed, as it 
is performed using public funds and involves many peo-
ple, in this case infants with respiratory infections, their 

parents, and busy nursing staff, and this study has con-
tributed to increase the feasibility of an ongoing trial.

Objectives
Our main concerns were whether the recruitment, reten-
tion, primary outcome measure, and follow-up time for 
analysis were feasible for the RCT, and we also wanted to 
assess possible safety risks.

The outcome of an intervention in an acute hospital 
setting is not always easy to establish, as is also discussed 
elsewhere [33, 34]. The primary outcome measure in the 
RCT was chosen because of its clinical implication and 
objectivity. We were not certain, however, about the 
usability of the composite index and whether it was pos-
sible to collect the data successfully. Further, we did not 
know how long the participants would stay hospitalised. 
In order to capture as much improvement data as pos-
sible, we wanted to make the primary analysis as close 
to the infants’ discharge as possible, so looked for the 
most appropriate time for analysis. In order not to miss 
any major clinical improvement before inclusion, we 
also wanted to analyse the admitted time delay before 
inclusion.

Recruitment
We did not find previous data on anticipated recruitment 
rate suitable for this study, and our assessment of the out-
come is based on clinical reasoning. We expected many 
infants to be pre-terms or to have comorbidities, and thus 
not fulfill the inclusion criteria. The data in this study 
partly support this theory, but the recruitment rate is 
even lower than we expected, based on clinical reasoning 
about the high prevalence of infants with bronchiolitis in 

Table 3  Proportion of complete reported data and missing data in the composite index (primary outcome measure), n = 80

a Due to discharged, missed registration, or drop-outs
b Due to receiving low flow O2 or missed registration
c Due to low flow O2 supplementation, discharged, missed registration, or drop-outs
d Due to incomplete observations, missed registration, or discharged

Complete n (%) Missing n (%)

Level of oxygen saturation
  At baseline 80 (100.0) 0 (0.0)

  At 24 h 57 (71.3) 23 (28.7)a

Concentration of supplemented oxygen
  At baseline 61 (76.3) 19 (23.8)b

  At 24 h 43 (53.8) 37 (46.3)c

Level of supplied high nasal flow treatment
  At baseline 80 (100.0) 0 (0.0)

  At 24 h 54 (67.5) 26 (32.5)

Oral fluid intake
  The first 24 h 25 (31.3) 55 (68.8)d
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hospitals. Some parents obviously rejected the offer to 
participate in the study, and the reasons for that remain 
to be studied. However, the most likely contributory fac-
tor to the low recruitment rate was that many parents 
were not asked to participate. Many infants with respira-
tory diagnoses are hospitalised during the night, and we 
have received informal information from the staff that 
they were reluctant to ask for participation in the study at 
those hours so as not to disturb the families or because of 
working routines. During peaks of the RSV infection, the 
staff also expressed that they were sometimes too busy to 
enrol participants.

Some of the infants included in the study within the 
stipulated time showed a clinically significant improve-
ment before the interventions started, and of the infants 
included after 24 h a larger proportion improved before 
inclusion. This supports our view that it would have been 
preferable if all participants had been included imme-
diately after admittance to the ward, which unfortu-
nately may prove difficult in clinical reality, as this study 
has shown. The results in the full RCT may be affected, 
though in this case to a rather limited extent.

Retention
This study showed that the hospital stay was short, which, 
together with the drop-outs and missed registrations, 
resulted in low data supply. These findings were impor-
tant for us when considering the continuation of the full 
RCT and may also be interesting for other researchers 
planning to undertake similar clinical studies. We did not 
fully anticipate the proportion of missed registrations, 
as the assessment protocol was constructed together 
with nursing staff to make it easy to fill out. In order to 
enhance recruitment and data collection it would prob-
ably be helpful to have extra staff present on the sites at 
all times with the responsibility to recruit participants 
and support data collection. The analyses in this study on 
participant retention and data supply do not support a 
primary analysis at 24 hours, and it will not be feasible to 
postpone the time for the primary analysis.

Primary outcome measure
Data for the composite index in total was consider-
ably lacking. The data on HFNC and oxygen saturation, 
however, was complete for all participants in the study 
at baseline, and ample data supply was retained at hour 
24, so it was feasible to collect these items rather success-
fully. There was a considerable lack of data in the feed-
ing score, which was somewhat surprising to the research 
group. For infants who were breast-fed, we learned that 
the practice at the wards was often to encourage the 
mothers themselves to put the infant on the scales before 
and after feeding and note the different weights. This is 

understandably difficult to undertake at all hours, not 
least during the night, and might have contributed to the 
low level of data. There may also have been a pedagogical 
gap towards the staff about the importance of recording 
this item properly, as they sometimes marked the paper 
protocols with an X followed by the explanatory note 
“breast feeding”. Because of the low data supply and the 
difficulties in utilising the composite index, the primary 
outcome measure for the full RCT will be changed.

Safety analysis
We agree with Ioannidis et al. [35] about the importance 
of assessing and reporting harms in clinical trials. As no 
safety risks were identified in this study, we do not antici-
pate any harm to be connected to completing the full 
RCT.

Adjustments for the full RCT​
Since this study revealed issues related to feasibility that 
needed to be improved, some changes for the full RCT 
were suggested. The proposed change of primary out-
come measure and analysis method has the advantage 
of capturing improvement through the entire hospital 
stay and will thus not be restricted to one pre-set time 
(previous 24 h), which is supported by data in this study. 
Moreover, the new sample size calculation, assuming less 
participants than originally planned, is favourable con-
sidering the low recruitment rate. Taken together, these 
changes will support the feasibility to complete the trial 
successfully.

Limitations
The number of patients screened was unknown and a 
screening log would have been of benefit. It was diffi-
cult to determine progression criteria or cut-off points 
for the different outcomes, which is desirable for fea-
sibility studies [19]. We have, however, tried to make 
informed clinical reasoning around this, to compensate 
for the lack of external guidance. Adding interviews 
with staff might have provided further information 
about the difficulties concerning recruitment and data 
recording, and possibly also pointed towards solutions 
for these. However, the first author (SAM) has regularly 
received informal information, although not scientifi-
cally structured, from meetings with the contact staff, 
the management and with all staff together while run-
ning the trial.

Conclusions
It is feasible to continue the full RCT with modifications 
of the analysis plan. As the study concerns treatment for 
a large and vulnerable group of patients, it is valuable 
for clinical as well as ethical reasons to make use of the 
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collected data, continue the ongoing RCT, and evaluate 
the effect of the PT interventions. Participation in the 
study was not associated with any safety risks.
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