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Abstract

Introduction: Arterial blood sampling is a painful procedure, and is frequently performed in PICUs. Listening to
mother's voice may be effective in reducing pain during arterial blood sampling in children. This study was aimed to
determine the effect of mother’s recorded voice on pain and physiological parameters during arterial blood sampling
in children hospitalized in PICUs.

Methodology: This study was a single blind randomized clinical trial with crossover design. Fifty children hospitalized
in PICUs participated in this study. The participants were selected through “sequential sampling” and randomly
allocated into two groups; e.g., Group AB (n = 25) and Group BA (n = 25). Physiological parameters and pain in each
child were measured before and during arterial blood sampling with (B) and without (A) listening to their mothers’
voices with a minimum of 24 hrs interval. To measure the pain, COMFORT pain scale was used and the physiological
parameters were measured using the monitoring devices connected to the children. Data were analyzed with SPSS
version 22, repeated measure test, paired and non-paired t-test, Wilcoxon and Mann-Whitney test.

Results: Means of pain scores and physiologic parameters did not show a significant difference before the
intervention on the first and second day between the two groups (AB-BA). The results showed the period effect (f =
0.581 and p = 0.89) and carry over effect (f = 0.055, p-value = 0.881) were not significant. Results of paired t-test
showed that the mean pain score during arterial blood sampling with (B: 21.82 + 5.53) and without (A: 22.40 + 4.76)
listening to their mothers’ voices was significantly different (p = 0.002). That is, with the mother’s voice, the children
felt a lower level of pain. The SpO2 decline during the sampling was less with the mother’s voice. Additionally, the
heart rate declined less during the sampling compared to the rate before the sampling with the mother’s voice; still,
the difference was not significant (p > 0.05).

Conclusion: Listening to mothers’ recorded voice was effective to alleviate pain during arterial blood sampling in
children hospitalized in PICUs. The use of this method to reduce pain during this painful procedure is effective even
in the absence of the mother.
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1. Introduction

Pain control in children is more than providing a sense
of comfort for the child. Numerous negative outcomes
of inadequate pain management among children have
been reported, including long-term behavioral
changes, pain-perception impairment, pain-tolerance
reduction, physical disability, and emotional
disability.! Loss of appetite, insomnia, malnutrition,
night terrors, exacerbation of symptoms, and even
death are also reported.? Pain negatively impacts
physiologic responses of nearly every body system,
potentially contributing to hemodynamic, respiratory,
metabolic, and neurological instability.®

Pain management is one of the main responsibilities of
nurses in taking care of hospitalized children.*
However, it seems that children in PICUs frequently
experience high levels of pain for diagnosis and
treatment procedures. According to the evidence
depending on the hospitalization days, these children
experience 2-25 painful procedures (13 procedures on
average) per day in PICUs.S Evidence also have
showed that the frequency and severity of the painful
procedures increase as the physical and hemodynamic
conditions of the children becomes worse.5 7

Acrterial blood sampling is one of the most painful
procedures, which is mostly done without any pain
control.2 The results of a study on 100 patients in ICUs
showed that this procedure is one of the main concerns
of them and they believe this pain is special and
different from other types of pain.®

Listening to mother’s voice is one of the non-
pharmacological methods used for decreasing pain in
childhood especially in neonatal and infancy period.°
Listening to mother’s voice during a painful procedure
is not only a distraction method, but also Voice of the
mother is the most peaceful and familiar voice in a
child’s life that is heard frequently by the child (even
before birth). Mothers spend more time with their
children and usually use specific sentences for
Caressing and comforting their children.10-12

Evidence has shown listening to mother’s voice
stimulates specific regions in the brain that other
sounds do not. Mother’s voice increases frontal cortex
activity and has more effect on behavioral and
neurological responses in children.'® In fact, presence
of the mother during painful procedures is more
comforting for the child;'* however, this is not always
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possible in PICUs and in some cases the mother
prefers not be present during painful procedures.!

The critical condition of children in PICUs and the
intense condition in the ward limits feasibility of many
of non-pharmaceutical approaches such as muscle
relaxation, mental imaginary and concentration. It
seems listening a recorded voice of the mother is an
easy and feasible option in situations that mother is
absent. On the other hand, there was a lack of
knowledge about effectiveness of this method in
childhood. Majority of studies focused on the effect of
listening to mother’s voice in pain of neonatal
population.®:15

And there was a need for more studies in this area.'®
16-19 Therefore, the author designed the present study
aiming to determine the effect of Listening of mother’s
voice on pain and physiological parameters during
arterial blood sampling in children hospitalized in
PICUs.

2. Methodology

The study was a blind randomized clinical trial with a
crossover design. IRCT code is: 2016011 902610 4N6

Sample size: The sample size based on effect size of
0.4 with error level of 5%, Z a/2 = 1.96, test power of
80%, Zp = 0.84, was obtained equal to 25 children in
each group.

The participants were selected through convenience
sampling basis of inclusion criteria. Then with four
blocks randomization allocated to group AB (first day
blood sampling without mother’s voice; second day
sampling with mother’s voice) and BA (first day blood
sampling with mother’s voice; second day sampling
without mother’s voice). Inclusion criteria were
minimum consciousness level of 9 based on Glasgow
scale, lack of hearing impairment, not connected to
ventilator, not taking analgesic drugs three hours
before sampling, not taking sedatives and anti-anxiety
drugs, no developmental delay, no cognitive disease,
and no neuromuscular disease such as Guillain-Barre
syndrome because these condition effect on child pain
response Exclusion criteria were more than one
attempt for arterial blood sampling, arterial blood
sampling 24hrs before the first sampling, discharge or
loss of the case during the study.

Instruments: A demographical form including age,
gender, hospitalization duration, use of analgesic
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Table 1: Demographics variable of the children and their mothers in two groups

Variable | AB ‘ BA ‘ Test | P - value

Boys 13 (52) 9 (36)

Children Sex x%=1.299 0.254
Girls 12 (48) 16 64)
3-5 13 (44.8) 15 (55.2)

Children Age (year) 6-8 12 (57.1) 9 (42.9) x2=0.739 0.390
Mean £ SD) 4.48 +1.87 416 +2.19
Diabetic ketoacidose 21 (80) 16 (64)

Children diagnosis hypoglycemia 1(4) 2(8) x%=0.695 0.478
Metabolic disorder 4 (16) 7 (28)
Median (1st - 4th quarter) 13 (9-15) 14 (12-15) Mann-Whitney

GCS first day 0.327
Mean (SD) 12.32+2.73 13.28+2.03 Utest=264.5
Median (1st - 4th quarter) 12 (10-25) 13 (12-15) Mann-Whitney

GCS second day 0.415

Mean (SD) 12.44+258 13.20+191 Utest=2725

Group AB: first day blood sampling without the mother’s voice; second day sampling with the mother’s voice
Group BA: First day blood sampling with the mother’s voice; second day sampling without the mother’s voice

drugs, and time of administration was used. To
measure the pain, COMFORT pain behavioral scale
was used. The scale includes seven scale domains.
Awareness (five items), restlessness (five items),
respiratory response (in the case of using ventilator),
crying (in the case of auto-respiration; five items),
physical motion (five items), muscular tone (five
items), and facial response (five items). Each item to
be answered by the observer based on the observations
and then the total score calculated based on that. The
total score of six was interpreted as no pain and 30 as
severe pain.?> 2! The respiration response was only for
the cases under ventilator. Physiological parameters
for each child (heart rate, SpO2, blood pressure) was
read on the monitor screen and recorded in the form
for first and second days and before and during the
procedure.

Intervention: After obtaining a written consent from
all the mothers, each mother was asked to tell her own
sentences that she usually uses to care her child and all
mothers' voices were recorded. Voice recording was
done in nurses’ rest room in the presence of only the
researcher and without any noise. In some cases, the
researcher left the room to make the environment more
pleasant and peaceful for the mother. After that, the
recorded voice was played for each mother for
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conformation and they expressed their consent for
using their voices.

First, the BP cuff was wrapped around the child's arm
and the pulse- oximeter was fixed on the her/ his finger
After 3 minutes the physiological parameters were
recorded on vital sings monitor (heart rate, SpO2, and
blood pressure) by the researcher and COMFORT pain
scale was filled out?? 2%, Then, a pair of headphones in
the shape of the Sponge Bod character was placed on
the child’s ears. After five minutes, the author’s
assistant would take the blood sample. During the
sampling, (since the insertion of needle for blood
suction and taking the needle out) the researcher
recorded the physiological parameters and filled out
the scale again.

During the first sampling procedures, the mothers’
voice in group BA was played at 50-60db starting five
minutes before sampling until removal of the needle
and disinfecting the spot with alcohol. The experiment
procedure in AB was almost the same expect the fact
that no voice was played for this group. In the second
arterial sampling procedure (at least 24hrs later) the
same assessment and measures were taken except that
no voice was played in group BA and the subjects in
group AB listened to their mothers’ voices.
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Table 2: Pain and physiological parameters before intervention in two groups in 1st and 2nd day (Mean *

SD)

Time Parameter Group (AB) Group (BA)

First Systolic BP 102.04+10.99 96.32 +13.42 T=1.13 0.264

day Dyastolic BP 56.24+ 8.95 53.88+0.916 T=0.916 0.364
Heart rate
Before 122.48 +16.08 127.76+ 14.75 T=-1.21 0.232
02 saturation 96.16 +2.13 95.72+2.75 Mann—Whitney U test =295.5 0.736
Pain 16.6 £4.70 17.64+ 3.98 T=-1.021 0.236

Second Systolic BP 98.20 £ 9.24 97. 60+ 9.66 T=0.224 0.823

day Dyastolic BP 58.2848.77 52.64+ 12.27 T=1/54 0.131
Heart rate 119.28+15.01 119.48+12.39 T=0.051 0.959

02 saturation 95.52 +2.58 95,24+3.55 Mann—Whitney U test = 305 0.882

Pain 15.84+4.85 18.16+4.14 T=0.075 -1.818

+ Independent t-test ++ Mann - Whitney U test

Group AB: first day blood sampling without the mother’s voice; second day sampling with the mother’s voice

Group BA: First day blood sampling with the mother’s voice; second day sampling without the mother’s voice

It is notable that all samples were collected by the
same assistant (a nurse with 10 years of work
experience in PICU and a good arterial blood sampling
skill) at 8am, because at that time, the ward was quiet
and the team was silent from the beginning of the
intervention research. The sampling process included
performing Allen’s test to ensure good radial and ulnar
arterial peripheral blood circulation. Then the
subject’s wrist was placed on an extension and the
sampling area disinfected using alcohol. The sample
was taken using a heparin insulin syringe at 45 degree
after feeling the pubs between the two fingers. The
pain scale was done by one fixed person (a PICU
nurse) and the researcher recorded the physiological
parameters before and during the sampling. It is

notable that none of the individuals in the sampling
process, except the researcher, was informed whether
or not the mother’s voice is played. The sampling was
according to the physician’s order as a part of
treatment or follow-up procedure.

Data Analysis: Mann—-Whitney U test and non-paired
t test were used for comparison pain and physiological
parameters of AB and BA group in first and second
day. period effect or carry over effect, general linear
models (GLMs) were used. To analyze and compare
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the differences in physiological variables and pain
before and during arterial blood sampling,

3. Results

Totally, 50 children aging 4.48 + 1.78 (Group BA) and
4.16 £+ 2.19 (Group AB) took part in the study. There
was no significant difference between the two groups
in terms of age (p = 0.441) and consciousness level in
two days (p = 0.327, p = 0.415). The demographics of
the two groups is listed in Table 1.

T-test and Mann-Whitney test showed that there was
no significant difference in pain and physiological
variables before intervention between the two groups
(BA, AB) on the first and second days of taking atrial
blood sampling (Table 2).

The results showed that period effect (f = 0.581 and p
= 0.89) and carry over effect (f = 0.055, p-value =
0.881) were not significant. So, paired t-test and
Wisconsin test used for comparison of children pain
and physiological parameters in two situations (A-B).
Results showed that the mean pain score during
arterial blood sampling with (B: 21.82 £+ 5.53) and
without (A: 22.40 * 4.76) listening to their mother
voices was significantly different (p = 0.002). That is,
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Table 3: Pain and physiological parameters before and during sampling in two condition of listening

and not listening mothers voice (Mean * SD)

Without the mother’s

With the mother’s voice

voice
. . Statistical
Variable Before During Seraie During Test p-value
arterial arterial . .
blood blood arterial plood arterial plood
: ] sampling sampling
sampling sampling

Systolic BP 9?(58581 99.94 £+ 9.93 97.26 £11.44 97.28 £10.26 *+.0.158 0.874
DiastolicBP 56.08 £9.21 55.88+9.84 54,94 £ 10.71 56.78 £ 10.20 *+.1.5787 0.113
HR 120.98 + 146.20 + 123.52 + 146.62 + -

14.28 15.45 15.33 16.36 1.227 0.227
02 ++
saturation 95.70+2.94 94.16 +3.58 95.62 +2.64 93.94 + 3.63 -0.410 0.967
Pain 16.90 £4.38 22.40+4.76 17.00 £ 4.62 21.82 +5.53 +3.195 *0.002

+ paired t-test ++ Wilcoxon test

with the mother’s voice, the children felt a lower level
of pain. According to Results of Wilcoxon test the
SpO2 decline during the sampling was less with the
mother’s voice. Additionally, the heart rate declined

less during the sampling compared to the rate before
the sampling with the mother’s voice; still, the
difference was not significant (p > 0.05) (Table 3).

4. Discussion

The aim of this study was to determine the effects of
listening to mother’s voice on pain and physiological
parameters during arterial blood sampling in children
hospitalized in PICUs. According to the results, the
mean score of pain in the two groups (with and without
the mother’s voice) increased by six point during the
atrial blood sampling in comparison with when there
is no such a thing available. Results consistent with the
evidences showed children experienced high level of
pain during arterial blood sampling.8 24

The mean pain score in children experiencing the two
situations (with and without mother’s voice) during
arterial blood sampling was significantly different.
The mean score of pain during arterial blood sampling
with mother’s voice (during the procedure) had a
lower increase compared with taking arterial blood
sampling without listening to their mother’s voice and
this difference between the two situations was
significant. Studies have tried out several ways and
methods to relieve pain in children.
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These studies were generally done in situations such
as vaccinations, intramuscular (IM) injections and
blood collecting. However, limited studies were done
to relieve pain during painful procedures for children
in PICUs. In the other hand, more studies about the
effect of mother’s voice on procedural pain is done in
neonatal period. Considering the difference between
neonatal period and childhood, results of the studies
including our study showed listening to mother’s voice
is effective in decreasing pain response during atrial
blood sampling and heeling lancet in neonates.® 1% 2.
% Some studies on children and adults also confirms
our results, listening to a pleasant music is effective in
decreasing pain during different painful procedures
such as dressing change and intubation.?” 28

The physiological parameters in children with and
without listening to mother’s voice before and during

the procedure were not significantly different. Only
SpO2 and heart rate were trivially lower while
listening to mother’s voice compared with the
situation without mother’s voice. The children who
listened their mothers’ voices had a less increase of
heart rate and decline of SpO2; although the difference
between the two groups was not significant. Stability
of the physiological condition has been reported by
other studies on infants and children while listening to
mother’s voice.™ 2 %0 However, review studies have
emphasized that physiological parameter changes are
not reliable indicators of judgment about intensity of
pain. Physiological parameters are affected by several
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factors such as age, gender, emotions, medicines, and
environment atmosphere. It is important to have a
deeper insight into the basic physiological parameters
to make a judgment about the changes in them.3 32

During the course of childhood, many children will
need to undergo a medical procedure special during
hospitalization in PICUs. Venous cannulation, lumbar
puncture, taking ABG, cleaning a wound or removing
sutures are example of them. Children exposed to
painful procedure may feel high stress and anxiety
level and this can cause both short-term and long-term
different effects on children (Lisi et al. 2013; Hooke et
al. 2002; Twycross and Finley, 2013; Oakes et al.,
2008). It is very important to reduce pain level to
prevent children facing high stress in such situations.
According to some studies, letting children listen to
their mothers’ voices during pain, the procedure in
PICU can be used to relieve pain.

Doubtlessly, choosing the proper non-pharmaceutical
methods for decreasing pain are depended on the
severity of procedural pain with considering the child
age and feasibility of method.® Non-pharmaceutical
methods are more effective on mild or moderate pain
and in intensive pain using them along with analgesics
are recommended. As studies have shown, listening to
mother’s voice decreases the mean score of pain;
however according to results of our study, given the
mean score pain, the children still experienced
significant pain during atrial blood sampling even
when they listened to their mother’s voice. May be
using pharmaceutical approaches is necessary along
with using mother’s voice during arterial blood
sampling.®*

It seems that children’s age, the kind of painful
procedure, the timing of the procedure are all
important factors that should be considered for making
a decision on selecting a good analgesic method.
Mother’s voice is more than a distraction method for
infants and young children, and using it can help
decrease pain and increase calmness in children during
ABGs. But considering our results using this method
alone isn't enough for decreasing pain during taking
ABGs.1* 19

Pain control and ensuring comfort of patients is one of
the main responsibilities of nurses and given the
special condition of PICUs and the necessity of
frequent and painful therapeutic and diagnostic
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procedures, pain control for children in PICUs is
highly important.

Presence of mother for supporting the child during
painful procedures is the best choice for decreasing
anxiety, pain and increasing collaboration of child
with health care provider's team. But this situation in
many cases is not possible in PICU ward. Based on our
results, listening to mother’s voice during arterial
blood sampling can be a good alternative way in these
situations.

Nurses in PICUs need to be highly sensitive to this
issue and avoid unnecessary painful procedures. Using
pharmaceutical and non-pharmaceutical approaches
like playing the mother’s voice to control pain in
children during painful procedures in situations that
mother is absence is recommended.

Considering the results of this study, assessment effect
of combination methods such as mother’s voice along
with other biological-behavioral methods like massage
and aromatherapy in PICUs is recommend.
Assessment of the effect of mother’s voice on pain
during the arterial blood sampling in intubated
children is also recommend. Moreover, it is highly
recommended to study comparison of the effects of
mother's voice with other hearing distraction methods
such as another person's caressing voice (nhot the
mother) or Playing one sound for all children.

5. Conclusion

A mother’s voice can be used as a technique of
distraction and calming down the pain for children
hospitalized and treated in PICUs. Moreover, trying to
do new studies by using this method can be very useful
for judging its effectiveness in PICUs

6. Limitation

The noises in PICUs including different alarm sounds
and the crowd in the space during pain assessment in
particular are some of the limitations of this study.
However, the research team tried to create an identical
and peaceful environment for the cases to be isolated
from the environmental stimulators. Still, controlling
all the environmental variables was not possible and
this limitation may affect the pain response of these
children. Controlling all variables may affect the pain
response and changing physiological parameters was
not possible.
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