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Pain experienced by infants and toddlers at urine collection bag removal: a randomized,
controlled, clinical trial

Abstract

Background

In pre-continent children, collection bags are frextly used as a first-line option to obtain a
urine specimen. This practice, acknowledged byrségeiidelines for the step of UTI
screening, is driven by a perception of the teaaigs being more convenient and less
painful. However, our own experience led us to aersbag removal as a painful experience.
Objective

Our aim was to determine whether the use of ancdémareous liniment to aid bag removal
reduced the acute pain expressed by young children.

Methods

This prospective, randomized, controlled, singladbktudy was carried out in two
emergency pediatrics departments. Pre-continetdrehiaged 0 to 36 months admitted with
an indication for urine testing were eligible faetstudy. Urine for dipstick test screening
was obtained using a collection bag. At micturitithre patients were randomized into bag
removal with (intervention group) or without (camitgroup) liniment. Bag removal was
recorded on video in such a manner as to permgpeddent assessments of pain by two
evaluators blinded to group allocation. Pain waessed using the FLACC scale.

Findings

135 patients were analyzed: 70 in the intervergi@up and 65 in the control group. The
median FLACC scores [interquartile range] for thiervention and control groups,
respectively 4.0 [2.0-7.0] and 4.0 [3.0—7.0], did differ significantly (p=0.5). A FLACC

score> 4 was obtained for 56% of the patients and a sebifer 28%.



Conclusion
Removal of urine collection bags caused moderasevere pain in half of the children

included. The use of an oleo-calcareous linimettnait reduce this induced pain.

Key words: bag collection; pain; precontinent children; uanalysis; urinary tract infection

What is already known about the topic?

* Urine bag collection is still widely used as a tflime option for UTI screening, in

accordance with several guidelines.

* This technique is perceived as being more convénieore economical and less

painful than invasive methods.

What this paper adds:

* In pre-continent children, the use of an oleo-a&oas liniment at urine bag removal

does not reduce the induced pain.
» During bag removal, pain is frequently clinicaligmificant.

* The use of bags, based on the classic perceptithebfinnocuousness, is invalidated.



Introduction

The collection of urine specimens from non-toiletitied infants and toddlers ("pre-continent
children" hereafter) is frequently indicated in geal pediatrics and family medicine settings,
particularly when a urinary tract infection (UT$ suspected. Modalities of urine collection
are a major issue in the diagnosis of UTI in praticeent children (Tullus, 2011).

Several recommendations suggest that a baggedsaimgle may be used for urinalysis if
the diagnosis is subsequently confirmed by urineiceion a sample obtained through
urethral catheterization (UC) or suprapubic asprefSPA) (McTaggart et al., 2015;
Subcommittee on Urinary Tract Infection, 2011). fEfere, the use of urine collection bags
as a first-line option for UTI screening remainsguent in different countries due to the ease
of the technique and its perception by both caoeiders and parents as being less painful
for young children (Liaw et al., 2000).

As in other centers (Lavelle et al., 2016), whenswgpect a UTI, we first use bags to enable
a dipstick testlf this is positive, we obtain a specimen via U€daurine culture (Etoubleau
et al., 2009). Based on our experience, removibggacan be as painful as UC and this
observation has also been confirmed in the liteeatGuinaud et al., 2010; Liaw et al.,
2000). This moved us to focus on limiting the paxperienced at bag removal. Several
strategies are available to limit procedure-indugaith in children (Bailey and Trottier,

2016). Among them, the only anti-adhesive produeilable for children aged less than 30
months is an oleo-calcareous liniment (OCL, aldtedailed-limestone liniment), i.e., a
mixture of olive oil and limewater mostly used teanse and moisturize the skin of pre-
continent children at diaper changes.

Thus, our objective with the present study wasveduate the effectiveness of this liniment in
reducing the expression of pain due to the remolvatine collection bags from pre-

continent children.



The secondary objectives of our study were (i)gésadibe the level of pain induced by the
removal of urine collection bags, and (ii) to ewRithe effect of sex, age and other

confounding factors on recorded pain scores.

Patients and methods

Design and setting

The present work was a prospective, randomizedralted, single-blind, superiority study
carried out between August 2012 and September 203 pediatric emergency

departments (EDs) (about 23,000 patient visits altyiin each ED).

Participants

Inclusion criteria were age between 0 and 36 momathsndication for bag urine specimen
collection (suspicion of UTI, hematuria, ketonue#;.), and informed written consent from
the parents.

Non-inclusion criteria were any history of urindleotion bag removal (to avoid bias due to
any similar previous pain experience), known altergaction to the bag or its adhesive,
current diaper rash, current diarrhea, born prerabtyi.e. gestational age <37 weeks, due to
more frequent pain exposure during the neonatabghan this population) or parental

refusal.

Samplesize

A previous pilot study had provided a mean FLACGremf 3.39 (standard deviation [SD]
=2.97) for non-liniment-assisted bag removal (Guthat al., 2010, not peer reviewed).
Using those data as a baseline and seeking to dgratena reduction of 1.5 points of the

FLACC score with am-risk of 5% and §-risk of 20% (Mann—Whitney test), we determined



that each group of the present study would neeas68ssable pre-continent children (i.e. a
total recruitment of 136), calculations done withudry Advisor v7.0, Stat Sols, Cork,

Ireland.

Randomization procedure

Using Nquery Advisor v7.0, the allocation sequefocgandomization to the intervention or
control group was generated with a 1:1 ratio, @lbkize of four and stratification for center
and sex.

Concealment was ensured by using sealed, opagetoers, which were in turn sent to the
two participating centers where they were secunddaked cabinets. Once the inclusion was
formalized, the nurse went to the cabinet andeetd the upper-most envelope on the pile

corresponding to the sex of the child.

Outcome measure

The main outcome was the FLACC score, a behavised#ool for the proxy assessment of
pain in non-verbal patients (Merkel et al., 199H)is scale can be used in children aged zero
to three years (Crellin et al., 2017, 2015; Manworand Hynan, 2003; Merkel et al., 1997;
Welsh, 2016)for the evaluation of procedural pain (Crelliraét 2018) and thus was used in
this work as the primary pain evaluation criteriBhACC provides a score ranging from 0 to
10, with 0 indicating a relaxed and comfortablagrdt and three pain intensity categories as
follows: 1 to 3 (mild discomfort), 4 to 6 (moderatain), and 7 to 10 (severe pain) (Voepel-
Lewis et al., 2002). The mean FLACC scores werepaoed between the intervention and

control groups.



The collected data enabled additional complemeraaayyses on possible confounding
factors such as analgesics use, parental presadqa@cedure duration, which are known to

potentially influence pain evaluation (Bailey anaffier, 2016).

Study procedure

Pre-continent children meeting the patient-speaifotusion criteria were fitted with a sterile
urine collection bag (Urinocol Pediatric, B. BraMedical SAS) as per clinical guidelines for
the procedure. Concurrently, the parents were gealivith written information on the study.
They were given the time spent waiting for the obtent of the urine specimen to make
their decision as to the inclusion of their chiictine study.

When the urine specimen was obtained and paremakat given, the infant was

randomized into one of two groups:

- The intervention group where a compress impregnattdthe OCL was used to aid

the progressive removal of the bag, rubbing gealtipg the edge of the adhesive

band to start and continue its detachment fronskine

- The control group where the gesture describedi®irtervention group was imitated

using a dry compress.

The bag was removed by one nurse per procedureatedi for the group to which the infant
had been randomized, while a second nurse filmedhtervention. Except for the
intervention or sham intervention, the procedutm®fzed everyday practice in the
participating centers. This entailed gentle andym@ssive removal of the bag in an infant

ressasured and installed near his/her parent:yfiagiwith a corner of the adhesive with the



help of a compress, the surrounding skin maintaimetthe other hand. No other pain

relieving strategies were used. The framing waseced on the infant so as to film all bodily

movements and facial expressions. At the compleaifdhe removal procedure, the infant
was released from the study. Thereafter, the firase anonymized and furthermore treated
digitally to blur the area where the bag was beergoved so that the nurses charged with
evaluating the pain could not tell whether thenfiant was being used or not.

Information collection and provision, patient ingllon, interventions and filming were all

performed by 11 trained ED nurses in each center.

Recruitment was strictly consecutive with no wogkhour/day interruptions (EDs open 24

hours a day, 7 days a week).

The anonymized and digitally-treated videos, limhite the bag removal procedures, were

analyzed by two registered nurses with specialirgding in infant and childhood pain.

Theywatched each video and completed the FLACC (fags, lactivity, cry, and

consolability) scale (Merkel et al., 1997) indepemnity before comparing their scores to

establish a final pain score as follows:

- If the two scores were identical, that score wéasimed as the final pain score.

- If the two scores differed by less than three itite two nurses first tried to reach
consensus. If the two scores differed by threetpanmore or the nurses could not
reach consensus, a disagreement procedure wittdasgecialist was in place.

The raters agreed in 93.4% of cases and all disagrets were moderate (1 point).

Consequently, the need for a third video expertiae never encountered.

Statistical analyses
All statistical analyses were performed using SAfeErise Guide V5.1 (SAS Institute,

Cary, USA). Statistical significance was set at @8dor all analyses with the biostatistician



blinded to the treatment groups. The analyses perfermed and presented as per the
revised CONSORT 2010 Statement (Schulz et al., g0 Shapiro-Wilk test was used to
test the normality of quantitative variables. Nargmetric tests were used to compare the

FLACC scores between the two groups because tleyadifollow a normal distribution.

The FLACC scores assessed at bag removal in thgrops were compared using the
Mann-Whitney U test on the unpaired data. Missiatadvere imputed with best-worse case
method. FLACC scores were grouped (0-3, no paid/aigcomfort; 4-6, moderate pain; 7-
10, severe pain). Mann-Whitney U tests were usessess FLACC scores according to sex
and age in the randomization groups. Comparisbpstential confounding factors
according to the randomization groups were tessaagia Mann-Whitney U test for
procedure duration in seconds, and Chi-2 testadaropioid analgesic use, time between
analgesic and bag removal (< or > 1 hour) and fapriésence at bag removal. The possible
influence of confounding factors on the obtained\EIC scores was assessed by a ranked
generalized linear model. The dependent variabketharanked FLACC score and the
explanatory variables were the randomization grthg considered confounding factor
(procedure duration, non-opioid analgesics, timeeen analgesic and bag removal, family

presence) and the interaction between the two.

Ethical considerations

The present study was approved by an ethics coesrot 12 July 2012 (CPP-011/2012).

Results
We enrolled 141 pre-continent children in the statlwhom 51% and 49% were randomized
to the intervention and control group respectivélgan age was 15.3 months and 65% were

boys (Tablel).



Table 1 Patient characteristics

All patients Intervention Control group
group
n=141 n="72 n=69
Age (years) - n (%)
0 - 12 months 55 (39) 27 (37) 28 (41)
13 - 24 months 59 (42) 30 (42) 29 (42)
25 - 36 months 27 (19) 15 (21) 12 (17)
Mean (months (standard
deviation)) 15.3(8.7) 16.1 (9.0) 14.4 (8.4)
Sex - n (%)
Male 91 (65) 47 (65) 44 (64)
Female 50 (35) 25 (35) 25 (36)
Reason for consultation - n (%)
UTI suspicion 120 (85) 61 59
Abdominal pain (nausea,
vomiting) 18 (13) 11 7
Consciousness disorder 1(0.7) 1 0
Not available 2(1.4) 2(3) 0(0)

Six participants were excluded after randomizatieaying 70 children in the intervention

group and 65 in the control group (Figure 1).



Total patients

Patients not included (n = 323)
- History of bag removal (n = 149)
- Parental refusal (n = 48)
- Prematurity (n = 24)
- Diaper rash (n = 20)
- Diarrhea (n = 14)
- Age>3years (n=4)
Staff work overload (n =29)
- Consent not possible (n = 11)
Bag detachment (n = 13)
Procedure non-standard (n = 11)

n =464
Y
Randomized
n=141

n="72

Intervention group

Control group

y

- No video (n=1)
- Erroneously
included (n=1)

Analyzed in intervention group

n=70

Figure 1. Flow diagram of enrollment

n =69

- No video (n=3)
- Unusable video
(n=1)

A

Analyzed in control group
n==65
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The median FLACC score at bag removal was 4.0 [IRQB=7.0], indicating moderate pain.
For the intervention and control groups, the me@bACC scores were 4.00 [IQR: 2.0-7.0]
and 4.0 [IQR: 3.0-7.0] respectively. There was tatigically significant difference between
the two groups in neither per protocol or intentiorireat analyses (Table 2).

Table 2 FLACC scores

Intervention group Control group

G1 G2 P
FLACC (median [interquartile range] (n))
Complete cases (n=135) 4.0[2.0-7.0] (70) 4.0[3.0-7.0] (65) 0.45*
Analysis with best-worst case imputation
- G1 max, G2 min (n = 141) 4.0[2.0-7.0] (72) 4.0 [1.0 - 7.0] (69) 0.97*
- G1 min, G2 max (n = 141) 4.0 [3.0-8.0] (72) 4.0 [3.0 - 8.0] (69) 0.12*

* The p-value presented is that of the Mann-Whitney U test

The distribution of FLACC scores showed that 43é&¥perienced no or mild pain, 28.1%
moderate pain and 28.1% severe pain. There wesegngicant sex (p=0.9 for male, p=0.2
for female) or age (p=0.6 for 0-12 months, p=0121f8-24 months, p=0.6 for 25-36 months)

differences between the groups.

Neither non-opioid analgesics, time between anagesd bag removal, or family presence
were significantly different between groups or lasignificant influence on pain at bag
removal. Procedure duration was significantly lanigehe intervention group compared to

the control group (Table 3).
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Table 3.Potential effects of confounding factors on FLAG®Ores

Total All Intervention Control Comparability | Effect on
patients patients group group P-value * FLACC
scores
P-value
#
Procedure duration N=135 33.7+24.4 | 385%26.1 28.5+21.5 0.02 0.2
(seconds)
Mean + Sd
Non-opioid analgesics N=135 81 (60.0) 43 (61.4) 38 (58.5) 0.72 0.6
n (%)
Time between analgesics | N=82 62 (76.5) 31(72.1) 31 (81.6) 0.32 0.5
and bag removal > 1 hour
n(%)
Family presence N=135 92 (68.7) 47 (68.1) 45 (69.2) 0.89 0.2
n(%)

* The p-value presented is that of the Mann-Whitney test for quantitative variables or that of the Chi® test for
qualitative variables comparing the association between the variable and the randomization group.
# The p-value presented is the overall p-value of the glm model based on ranked FLACC scores with the
randomization group, the potential confusion factor and the interaction between both variables.

No adverse events were observed during this study.

Discussion

We found that the removal of a urine collection bagn pre-continent children, aged 36
months or less, frequently causes moderate ors@a@n, and that the use of OCL does not
reduce that pain.

It seems unlikely to us that this negative resuteiated to the study design, which was
conceived specifically to reduce biases due toypain assessment (anonymized video
recordings regionally blurred to hide the intervemt and double assessment by specialists
blinded to group assignment).

In our study, the median FLACC score was 4 angtie threshold, i.e. a scord (Voepel-
Lewis et al., 2003), was crossed by more than 568tocomplete-case population. The low
variability of the scores obtained in both groupgter confirms the painful nature of urine

collection bag removal, as does our observationrtitae than a fourth of our total patient

12



population was assessed as having "severe pai®GELscore>7). Consequently, we
underline that urine collection bags should no &rge considered as pain-free for the child.
Although we shed light on its existence, we did canhpare the pain caused by urine bag
removal to that caused by other methods used lectairine specimens, notably the gold-
standards of SPA and UC. Although pain has beeorteghto be higher in children
undergoing SPA or UC (Kozer, 2006), a direct congoar with our results is problematic

due to differences in study designs (video not gbnzerformed, variable video analysis
strategies, variable pain assessment modalities).

Our study raises the question of whether or nabtdinue using urine collection bags in
daily practice, even as a pre-testing techniqueree®PA or UC. Centers still using bags
need to be made aware of the pain induced by tiioval and other methods to reduce that
pain (i.e. distraction, other local treatments)chieebe proposed and assessed (Bailey and
Trottier, 2016). Other anti-adhesive products dbappear to be a good option as they are
not recommended for children aged less than 30 mspntaking them unavailable for urine
bag removal.

Furthermore, urine collection bags present otlmeitditions, the first of which is a very high
rate of contaminated and false-positive resultdl$u2011). Thus, when the indication to
use a collection bag is pre-testing before SPA®©r iyseems germane to us to consider other
devices techniques. These may include urine callegads, an easily-deployed method
recommended in certain guidelines despite a higiatoination rate (Mori et al., 2007), or
recently described bladder stimulation technighes ¢nable the obtainment of a clean-catch
urine specimen particularly in pre-continent cleldiaged less than three months (Herreros
Fernandez et al., 2012; Kaufman et al., 2017; Lsd@et al., 2016; Tran et al., 2016; Valleix-
Leclerc et al., 2016). With the goal of reducing tverall duration and intrusiveness of urine

sampling, another path to explore would be thedailon of the association of

13



complementary pain reduction techniques with tHd-gtandard methods (SPA and UC) for
urine sampling in pre-continent children (EI-Naggaal., 2010; Ghaffari et al., 2014; Kozer,
2006; Rogers et al., 2006). Such an approach wonitithe sampling to one intervention,
thus circumventing an accumulation of painful egent

There are still limits to our study. First, thekaaf a placebo substance on the control group
compresses could have caused operator bias, asdythicantly longer procedure duration
in the intervention group could have been pickedbyhe evaluators as an indication.
Nevertheless, the “real placebo” option was ndainetd due to the impossibility of: (i)
making a product similar to the liniment withoutiadhesive properties, and (ii) performing
a double-blind study with other products (suchams). However, we did seek to minimize
this bias as best we could when designing the stuatgbly via the use of video recording to
blind the procedure before pain assessment. Sggdhdlconsensus method used by the two
evaluators to obtain a unique FLACC score (instedfaalmean score) can be considered a
source of bias. However, discrepancies betweeagbessors were found in only 6.6% of the
cases, and because they were always moderatedjoaiyoint discrepancies), they had no
impact on final results. Thirdly, patients with ohic illness, therefore not naive to
procedural pain, could have been includddally, we could not exclude that a more
comprehensive pain management strategy could leavi® la better pain reduction in
included patients. At least, this study highligthts fact that isolated local pain relieving

strategy is not effective enough when bag is remove

Conclusion
The results of the present study showed that teefian OCL did not reduce the pain
induced by the removal of urine collection bagsrfore-continent children. They did show

however that the removal of the bag caused at lreaderate pain in more than half of the

14



observed pre-continent children and severe pairerti@an a quarter of them. These results
cast further doubt on the use of urine collectiagdeven as a pre-testing technique to

potentially stave off suprapubic aspiration or brat catheterization.
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