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Objective: The purpose of the study was to investigate parental preference of continuous pulse
oximetry in infants and children with bronchiolitis.

Materials and methods: A cross-sectional prospective study was conducted at Hamad Medical
Corporation in Qatar. Parents of infants and children <24 months old and hospitalized with
bronchiolitis were offered an interview survey.

Results: A total of 132 questionnaires were completed (response rate 100%). Approximately
90% of participants were 20—40 years of age, and 85% were females. The mean age of children
was 7.215.8 months. Approximately eight in ten parents supported the idea of continuous pulse
oximetry in children with bronchiolitis. Almost 43% of parents believed that continuous pulse-
oximetry monitoring would delay their children’s hospital discharge. Interestingly, approximately
85% of caregivers agreed that continuous pulse oximetry had a good impact on their children’s
health. In addition, around one in two of the participants stated that good bedside examinations
can obviate the need for continuous pulse oximetry. Furthermore, 80% of parents believed that
continuous pulse-oximetry monitoring would give the health-care provider a good sense of
security regarding the child’s health. Finally, being a male parent was associated with signifi-
cantly increased risk of reporting unnecessary fatigue, attributed to the sound of continuous
pulse oximetry (P=0.031).

Conclusion: Continuous pulse-oximetry monitoring in children with bronchiolitis was perceived
as reassuring for parents. Involving parents in decision-making is considered essential in the
better management of children with bronchiolitis or any other disease. The first step to decrease
continuous pulse oximetry will require provider education and change as well. Furthermore, we
recommend proper counseling for parents, emphasizing that medical technology is not always
essential, but is a complementary mode of managing a disease.
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Introduction

Bronchiolitis is a respiratory disorder typically produced by viral lower respiratory
tract infection in infants and young children. The pathophysiology of bronchiolitis
begins with acute inflammation, ensuing edema, and mucus production.! The pillar
of bronchiolitis management is supportive care, with good proof that most treatments
are futile, including antibiotics, bronchodilators, and corticosteroids.! However,
considerable variability continues in the care for patients with bronchiolitis, possibly
resulting in unnecessary and expensive use of resources.? In this era, young children
with acute bronchiolitis admitted to health-care centers are often overseen with pulse
oximetry,’ a noninvasive technique usually used for measuring oxygen saturation.*
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The determination to hospitalize children with bronchiolitis
has been vastly impacted by pulse oximetry, in spite of its
dubious diagnostic importance in delineating the severity of
the illness.®> A large number of clinicians have deficits in the
clinical fundamentals and constraints of pulse oximetry,*¢
and their judgments to hospitalize the infant might be based
on only a 2% difference in oxygen saturation.” Although
it leads to feeble prognostication of respiratory distress,
oxygen saturation is associated strongly with an increased
proportion of hospitalization of young children with acute
bronchiolitis® and an influence on hospital length of stay.”!°
The purpose of this study was to investigate parental prefer-
ence with regard to continuous pulse oximetry in infants and
children with bronchiolitis, as there are no data or studies
that outline such choice.

Materials and methods

Study design, period, setting, and
participants

A cross-sectional prospective investigation through an inter-
view survey was administered in the general pediatric ward
at Hamad Medical Corporation (HMC), the only tertiary care
and academic institution in Qatar. Ethical approval for this
study was obtained from the Hamad Medical Corporation
Ethics Committee (15456/15).

Hamad Medical Corporation is a very well-resourced
institution where most hospitalized infants and children
with respiratory conditions are attached to continuous pulse
oximetry. Patients with bronchiolitis are admitted to the pedi-
atric ward for observation, enteral feeding, and fluid supple-
mentation. Parents of hospitalized children aged =2 years
with mild—moderate bronchiolitis and no oxygen requirement
were offered an interview. Caregivers were approached at
the bedside while their children still in the pediatric ward.
We excluded all children requiring oxygen, patients with
severe bronchiolitis, and intensive care-unit cases. The defini-
tion and the severity of bronchiolitis was adopted from the
American Academy of Pediatrics.! We also excluded children
requiring oxygen related to disorders other than bronchiolitis,
such as cardiac disease and chronic lung disease.

Participants were approached at the bedside where their
children were. The study took place between January 11,2016
and April 4, 2016. There are no data in Qatar to calculate
sample size. In addition, there are no identical published
studies to extrapolate the correct number of patients needed, so
a convenience sample was chosen. Verbal informed consent
was obtained at the time of the interview, and all materials
were available in English and Arabic. In a few encounters

(n=9), the nurses assisted us in translating from Urdu, Hindi,
and Pashto.

Parents were informed as to why the information was
being gathered and how it would be utilized. Before parents
filled in the questionnaire, a statement was read to them
informing them that their input was voluntary, and we assured
them that their responses were confidential and anonymous.
Participants did not get any type of remuneration for being
involved in the study. This study was approved by the Hamad
Medical Corporation Medical Research Center.

We used an anonymous modified interview-based
assessment with data obtained from published studies,>!!*!°
and modified it to meet our parental culture. The Medical
Research Center in our organization validated the question-
naire, which comprised of a total of 14 items. The questions
addressed parent and child demographics, as well as ques-
tions related to parental preference of continuous pulse-
oximetry monitoring in mild—moderate bronchiolitis, the
role of physical exams, and fatigue related to the sound of
the pulse-oximetry apparatus.

Statistical analysis

Quantitative data values are displayed as frequencies with
percentages and means * standard deviation. Descriptive
statistics were applied to curtail demographic and all addi-
tional features of the participants. Significance between two
or more qualitative or categorical variables was assessed
using y” testing. Graphic presentations are used to integrate
the display of results. A two-sided P-value <0.05 was statisti-
cally significant. All statistical analyses were handled using
SPSS version 19.0 (IBM, Armonk, NY, USA).

Results

A total of 132 questionnaires were completed (response
rate 100%). Approximately 90% (n=118) of participants
were 20-40 years of age, and 85% (n=112) were females.
A summary of demographic characteristics is given in Table 1.
The mean age of the children was 7.2+5.8 months, and almost
half45% (n=60) had previously been admitted to the hospital
with a diagnosis of simple bronchiolitis. Approximately 77%
(n=102) of parents supported the idea of continuous pulse
oximetry in children with bronchiolitis.

Almost 42% (n=56) of parents believed that continuous
pulse-oximetry monitoring would delay their children’s
hospital discharge. Interestingly, approximately 83% (n=110)
of caregivers agreed that continuous pulse oximetry had a good
impact on their children’s health. In addition, around 48%
(n=64) of participants stated that good bedside examination
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Table | Demographic characteristics of participants

n (%)
Parent sex
Male 20 (15.2)
Female 112 (84.8)
Parent age (years)
<20 7 (5.3)
20-29 63 (47.7)
30-39 55 (41.7)
=40 7(5.3)
Parental education
Less than high school 23 (17.4)
High school 45 (34.1)
Some college 18 (13.6)
College graduate 38 (28.8)
Postgraduate 8 (6.1)
Parent working in the health-care field
Yes 13 (10)
No 119 (90)
Child sex
Male 78 (59.1)
Female 54 (40.9)
Child age-group (months)
<2 24 (18.5)
=2 108 (81.5)

can obviate the need for continuous pulse oximetry.
Furthermore, 80% (n=105) of parents believed that continu-
ous pulse-oximetry monitoring would give the health-care
provider a good sense of security regarding the child’s health
(Figure 1). Despite all of this, 57% (n=75) conveyed that the
sound of continuous pulse-oximetry alarms incited unneces-
sary fatigue in parents.

It is worth mentioning that parental age (>20 years) was
associated with the belief that continuous pulse-oximetry
monitoring would have a good impact on their children’s
condition (P=0.045), and parental sex (male) was linked to
the belief that the monitoring provided a good sense of secu-
rity regarding the child’s health (P=0.043). Finally, being a
male parent was associated with significantly increased risk
of reporting unnecessary fatigue attributed to the sound of
continuous pulse oximetry (P=0.031). The remaining associa-
tions among sociodemographic factors, such as level of edu-
cation and health-care work experience, and questions related
to the perception of parents toward continuous pulse oximetry
in bronchiolitis were not statistically significant (P>0.05).

Discussion

Our study has shown that parents of infants and children
hospitalized with bronchiolitis prefer continuous pulse
oximetry to monitor their offspring’s condition. This is the
first study to explore parental preference and perspectives
in such acute disease. Parents were predominantly satisfied
with continuous pulse-oximetry monitoring, perceiving it as
an important and valued device to keep children safe. This
perception does not second the American Academy of Pedi-
atrics recommendation of clinical assessment for diagnosis
and management of bronchiolitis.! Although it is considered
a weak prognostic factor in respiratory distress, oxygen satu-
ration is associated with a hike in the rate of hospitalization®
and prolongation of the length of stay of young children in
hospital with acute bronchiolitis.® '

Does the sound of
CPOM incite unnecessary
fatigue in parents?

Will CPOM give the
health-care provider a
sense of security regarding
the child's health?

Does CPOM give you a
sense of security regarding for
your child’s condition?

Do you believe that a good
bedside examination can
obviate the need for
CPOM?

Do you think that CPOM
will have a good impact on
your child’s condition?

56.9
80.3
79.6
9.8
8|.4
48.5 @ Yes
I @ Neual
36.3
@ No
83.3

Do you think that CPOM will 42.2
delay your child's home [ 12. 1 ey |
discharge home? 43.9
1

77.3
Do you support CPOM? 9.8
11.4]

0 5 10 15 20 25 30 35 40

45 50 55 60 65 70 75 80 8 90 95

Percentage

Figure | Answers related to parental pulse-oximetry preference.
Abbreviation: CPOM, continuous pulse-oximetry monitoring.
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There is no accord regarding the oxygen-saturation
threshold for the initiation of oxygen supplements in children
with bronchiolitis.!®!” In practice, physician preference
also seems to be toward pulse oximetry and that we use
it to make decisions without evidence behind it. The link
between oxygen saturation and respiratory distress in young
children with respiratory infections has not been proved
conclusively.'®!? Furthermore, children can have physiologic
low oxygen saturation during sleep, particularly those resid-
ing at high altitudes.?

In addition to its questionable use in bronchiolitis, frequent
alarms from pulse oximetry due to erroneous assessment in
an active child or infant might result in alarm fatigue.?' This
tiredness has been linked to alarming safety situations,?>?
where physicians, nurses, or respiratory therapists might
decrease the volume of the alarm or even turn it off, which
can lead to dangerous results.!?

Studies in pediatrics have reported that parents are willing
to be involved in management decisions, and this participa-
tion may affect both the consequences of care and parent
satisfaction.?*?” The literature has shown that parents are
willing to share in medical decisions as long as they are pro-
vided with support and information to guide them.?® Involv-
ing parents in decision-making in regard to their children’s
health augments satisfaction and leads to improved adherence
with plans discussed.?’ With both medical proof and personal
values defined, the health-care provider and family can jointly
decide the treatment plan.*® In spite of the disparity in medical
knowledge between health-care providers and laypersons,
patients can determine specific interventions they deem
essential >'*2 Moreover, health-related fear influences when
wanted diagnostic interventions are not acknowledged.*
Health-care providers may be able to handle such attachments
of patient to technology by inquiring about parents’ fears
and testing the suitability of suggested clinical strategies.™
Such inquiring and good communication skills have a posi-
tive impact on patient satisfaction and treatment devotion.
Studies have shown that this type of communication and
patient involvement can be taught effectively during medical
training.>> This study delivers data for future research, and
could be used in creation of better rapport between health-
care providers and parents.

This study has several strengths, specifically both the
quantitative and qualitative responses. Our study will assist
in illustrating the need for parental education and involve-
ment in the decision-making process when it comes to pulse-
oximetry use. This study also has limitations. We used a
convenience sample. The limitations to external validity are

mainly due to a very novice concept. Moreover, there might
be a chance that there are specific characteristics related to
parental preference in this topic that were not assessed in this
study. In addition, our patients were already on continuous
pulse oximetry, which is a confounding factor when asking
whether caregivers think that it is important or necessary.
Finally, possible transcultural factors were an issue in count-
ing on continuous pulse oximetry. We were not able to assess
this type of possible confounder, as residents of Qatar are a
blend from almost every country in the world.

Conclusion

Continuous pulse-oximetry monitoring in children with
bronchiolitis was perceived as reassuring for parents. Involv-
ing parents in decision-making is considered essential in
the better management of children with bronchiolitis or any
other disease. The first step to decrease continuous pulse
oximetry will require provider education and change as well.
Furthermore, we recommend proper counseling for parents,
emphasizing that medical technology is not always essential,
but a complementary mode of managing a disease.
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