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Conclusions: More than 90% of nursing officers
had acceptable or satisfactory knowledge of POS.
More than 90% knew the purpose of screening and
the appropriate limbs to check saturations. Only
66% knew the optimal time to perform the study.
Lag of knowledge was seen in interpretation of
positive as well as inconclusive results.

Abstract
Introduction: Critical congenital heart disease
(CCHD) refers to any severe cardiac anomaly
existing since birth and requiring surgical or
catheter-based intervention during infancy
Objective: To assess knowledge on pulse oximetry
(POS) protocol and its interpretation among nursing
officers attached to postnatal wards of Sri
Jayewardenepura General Hospital.
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Method: A descriptive cross-sectional study was
carried out to assess the nursing officers’ knowledge
on POS. Data were collected from the nursing
officers in the postnatal wards who had working
experience of one month or more by using an
interviewer administered questionnaire. According
to the responses, results were graded as
unacceptable, acceptable and satisfactory.

Introduction
Critical congenital heart disease (CCHD) refers to
any severe cardiac anomaly existing since birth and
requiring surgical or catheter-based intervention
during infancy1. It consists of cyanotic cardiac
defects and left sided obstructive lesions. Congenital
heart disease (CHD) occurs in approximately 1% of
live births1. About one quarter of children with CHD
have critical defects2. Some babies are diagnosed
prenatally or are symptomatic at birth. However,
cyanosis is not detected by the human eye until the
oxygen saturation reduces to approximately 80%3.
Thus, the remaining cases are often diagnosed only
after hospital discharge4. These babies appear
healthy at birth but succumb to heart failure or ductal
closure during the neonatal period. Delayed
diagnosis increases the mortality and morbidity of
these life-threatening conditions.

Results: Fifty three female nurses working in the
postnatal wards participated in the study. The
average working experience was 72 months. The
average score obtained was 6.4 (SD 1.63) out of a
total of 9. Ninety one percent scored above 5, 98%
knew the correct sites of saturation measurements,
91% were aware about the purpose of neonatal POS
and 66% knew the optimal time of performing the
test. Seventy percent knew the test is positive if the
SpO2 difference between limbs is more than 3, but
only 43% knew the test is positive if SpO2 is <90%
in any limb. Further, only 52% were aware of
interpreting inconclusive test results (SpO2 9094%). There was no significant difference (p<0.05)
in the knowledge according to working experience.
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As a measure to improve the detection of newborns
with CCHD, universal pulse oximetry screening
(POS) was introduced in 2011 in the United States
for all babies before discharge from hospital5. In Sri
Lanka, this intervention was introduced by the
Ministry of Health from January 2017 for all babies
born in government hospitals by monitoring preductal (right upper limb) and post-ductal (either
lower limb) saturations before discharge from
hospital6. POS is painless, non-invasive and widely
used7. The test is inexpensive so that screening for
CCHD is cost effective8. Guidelines and protocols
have been issued by the Ministry of Health for
screening of CCHD6. The guidelines include
information on how to perform the test (equipment
used, probe placement), who will do the test and
when, informing parents, and a simplified algorithm
(Figure 1) to interpret the results. This screening
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practice is carried out primarily by nursing officers
working in postnatal wards. With the introduction of
universal pulse oximetry screening of newborns in
Sri Lanka, it is imperative that continuous precision
in screening is maintained. Therefore, the

knowledge of postnatal nurses, of the procedure,
protocol and interpretation of results is of paramount
importance.

Introduction of routine POS has led to early
detection of CCHD which has led to timely
intervention and reduction in morbidity and
mortality. Though POS was introduced since
January 2017 in Sri Lanka, no studies have been
carried out to date to evaluate the nursing officer’s
knowledge on the methodology or interpretation.
Such a study will help to identify areas of lag in
knowledge and also quality of practice.

Study instrument: An interviewer administered
questionnaire, based on the current guideline was
used to assess participants’ knowledge. The
questionnaire included 9 questions covering key
aspects of POS - purpose, timing, measuring sites
and interpretation of the results. Answers
compatible with the guideline were taken as correct
and other answers were marked as incorrect. Each
correct answer was given one mark and results were
graded depending on the total score.
Analysis: Data was analysed using SPSS 20.
Participants’ knowledge was assessed on each
component of the questionnaire and were graded
according to the total score achieved.
0-5 = Unacceptable knowledge
6-7 = Acceptable knowledge
>7 = Satisfactory knowledge
Ethical issues: The Ethics Review Committee of the Sri
Jayewardenepura General Hospital approved the study
prior to its initiation. After data collection all
participants were educated on their deficiencies in
knowledge with regard to POS.

This study focused on assessing the knowledge and
understanding of the screening protocol and
procedure by nursing officers, who routinely
perform this screening in postnatal wards.
Furthermore, while collecting data we planned to
address areas of lag in knowledge and
misunderstandings of protocol.
Objective
To assess knowledge on POS protocol and its
interpretation among nursing officers attached to
postnatal wards of Sri Jayewardenepura General
Hospital.

Results
Fifty-three nursing officers working in 4 postnatal
units of Sri Jayewardenepura General Hospital were
included in the study and all of them were females.
Their work experience in the current unit ranged
from 1 to 403 months with a mean experience of 72
months (SD 90.47).

Method
Design: Descriptive cross sectional study
Setting and population: All nursing officers who
give care for postnatal patients for one month or
more. Pupil nurses were excluded.

147

Assessment of knowledge on pulse oximetry …Sri Lanka Journal of Child Health, 2019; 48(2): 146-151

The average total score obtained was 6.43 (SD 1.63)
with 2 participants (3.8%) obtaining the lowest score
of 3 and 6 participants (11.3%) scoring the
maximum score of 9. Five (9.4%) of the 53
participants had unacceptable knowledge, while 48

(90.6%) scored above 5 (cumulative acceptable and
satisfactory knowledge), with 17 (32%) having a
satisfactory knowledge. Grading of knowledge
according to the correct answers given is depicted in
Table 1.

Table 1: Grading of knowledge based on correct answers given regarding pulse oximetry
Grading of knowledge based on correct answers
Number (%) of participants
(from a total score of 9)
Unacceptable (0-5)
05 (09.4)
Acceptable (6-7)
31(58.5)
Satisfactory (>7)
17 (32.1)
SpO2 are above 95% and 37 (69.8%) knew that SpO2
difference should be less than 4 for a negative
screening test. Only 23 (43.4%) knew that the test is
positive if SpO2 is below 90% in any limb. Summary
of all the correct responses of each component of the
questionnaire is shown in Table 2.

Majority of the participants (90.6%) were aware of
the purpose of neonatal POS. Thirty-five (66%)
nursing officers knew the optimal time to perform
the test. Almost all the participants (98.1%) knew
the correct sites of pre-ductal and post-ductal
saturation measurements. Forty-six out of 53
(86.8%) knew that screening is negative if both limb

Table 2: Number/percentage of correct responses in each component (n=53)
Number (%) of participants who correctly answered
Component
Purpose of the pulse oximetry (POS)
48 (90.6)
Timing of screening
35 (66.0)
Site of pre-ductal saturation
52 (98.1)
Site of post –ductal saturation
52 (98.1)
POS is negative if SpO2 >95%
46 (86.8)
POS is negative if SpO2 difference is <4
37 (69.8)
Screening is positive if SpO2 <90% in any limb
23 (43.4)
Number of repeated measurements to be taken if
28 (52.8)
SPO2 is 90%-94% or difference >3
Time gap between repeated readings
21 (39.6)
CHD is the commonest birth anomaly and is a major
cause of infant mortality11,12. It is responsible for 610% of infant mortality and 30-50% of mortality
from congenital abnormalities13. Over time, CHD
prevalence has increased from 0.6 per 1000 live
births in the 1930s to 9 per 1000 live births in the
1990s14.
CHD
birth
prevalence
varies
geographically. Each year there are over one million
births with CHD worldwide14.

Of the 53 nurses, 28 (52.8%) knew that the
procedure should be repeated twice in situations
where inconclusive SpO2 results were obtained (i.e.
SpO2 90%-94%), and only 21 (39.6%) knew the
time gap should be one hour in such situations. One
of the officers who scored a total of 3 was unaware
about the correct SpO2 measuring sites including the
rest of the procedure. She had a work experience of
1 month. However, the knowledge of nursing
officers who had a working experience below the
average (72 months or less) was not significantly
different when compared with nursing officers with
an experience above 72 months (p>0.05).

CCHD prevalence in the USA is 2.9 per 1000 live
births15. Survival of these newborns depend on early
detection and intervention. Studies show that before
POS was introduced, about 40% of newborns with
CCHD were discharged home undiagnosed in the
USA2. These estimates emphasize the need to screen
newborns for CCHD. Although universal CCHD
screening is carried out in the USA since 201116,17,
only a few European countries include POS in their
universal screening panel18. In Sri Lanka, it was
implemented as a national programme since 20176.

Discussion
By the end of 1960, newborn screening for
metabolic and genetic disorders became standard
practice across the United States of America
(USA)9. However, this practice evoked great interest
and controversy. Therefore, in 1968 WHO released
a document describing ten important criteria to be
fulfilled before a disease is considered for universal
screening10. This report is currently used as the gold
standard before choosing a disease for universal
screening.

In the United Kingdom (UK) 30% of potentially life
threatening cardiovascular malformations in infants
are diagnosed after discharge and 5% are diagnosed
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after death19. Delayed or missed CCHD diagnosis
accounts for 0.14 of deaths per 1000 live births in
the USA20. Further, 10% of infants with CCHD die
before a diagnosis could be made21.This diagnosis
gap may be even higher in developing countries
though sufficient data are not available. Studies
show that POS improves early CCHD detection thus
reducing the diagnosis gap22. POS has a specificity
rate greater than 99% and a false-positive rate (FPR)
less than 1%8,15. Studies also reveal that FPR drops
to 0.035% if screening is done 24 hours later. It is
also estimated that POS can detect around 60% of
infants born with undiagnosed CCHD. Furthermore,
about 50% of false positives detected by POS are
due to other non-cardiac pathology such as
respiratory disorders, infections, pulmonary
hypertension and hypothermia. This in turn is an
additional advantage of doing POS17. The main
limitation of POS is the low sensitivity rate
estimated by most studies, ranging from 62% to78%
due to human error in following protocol, and
misinterpretation of algorithm22.

Though there was a wide variation in working
experience, its effect on knowledge on POS was
insignificant. Rather than the working experience,
the knowledge and the practical aspects of the
procedure may depend on the frequency of
performing the procedure. Therefore, work
experience per se may not have an impact on the
knowledge on POS. The validity and the sensitivity
of the screening procedure are dependent on the
technique used. Though the knowledge on newborn
POS is satisfactory in this study population, an
assessment on the techniques adapted in performing
the procedure was not looked into. It will be
beneficial to look into it in future studies in order to
increase the sensitivity of the procedure. Increasing
education opportunities for staff on electronic
interpretation of data, frequent quality improving by
clinical audits, can help in identifying and correcting
these issues. A large-scale study involving staff and
parents to check their knowledge and perception
regarding POS will help to establish more
sustainable quality and cost-effective POS.

In our study, knowledge regarding the key aspects of
the procedure such as purpose and site of POS
(90.6% and 98.1% respectively) was satisfactory.
However, only 66% knew the correct time to
perform the test. Since the sensitivity of the test is
dependent on correct timing, it is important for all
the officers to have a clear idea on it. Having this
insight will also reduce false positive interpretations
since in the first 24 hours of life even a healthy
neonate may have a SpO2 <90%.

Conclusions
More than 90% of nursing officers had acceptable or
satisfactory knowledge of POS. More than 98%
knew the purpose of screening and the appropriate
limbs to check saturations. Only 66% knew the
optimum time to perform the study. Lag of
knowledge was seen in interpretation of positive as
well as inconclusive results.
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