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STEP 1 
GETTING READY TO SCREEN 

About Newborn Pulse Oximetry Screening 

About Congenital Heart Defects 

Facility/Staff Preparedness 

Equipment needs 

About Newborn Pulse Oximetry Screening 
Pulse oximetry screening is used to detect low blood oxygen levels that 
cannot be recognized by the naked eye. In some newborns, this abnormal 
blood oxygen measurement may be the only clue that a congenital heart 
defect or other serious health condition is present.  

Cyanosis and hypoxemia can be important signs of critical health 
problems in babies. Unfortunately, these can be difficult to detect in 
newborns. Only severe decreases in oxygen saturation are visibly apparent 
in newborns. Pulse oximetry screening is meant to identify babies with 
conditions manifesting with hypoxemia, including congenital heart defects, 
Critical Congenital Heart Defects (CCHD), sepsis, pneumonia, pulmonary 
hypertension (PPHN) and other asymptomatic respiratory problems.  

Studies from China, Europe and the United States have found that pulse 
oximetry screening can be an effective way to detect serious health problems 
in otherwise well-appearing newborns. Pulse Oximetry uses a sensor with a 
light to measure blood oxygen levels to look for low levels of oxygen in the 
blood.  The sensor will be placed on the baby’s right hand and one foot. 

Hypoxemia in newborns can indicate a number of conditions. The most 
common cause of hypoxemia in the immediate newborn period (first hours 
after birth) is known as “transitional circulation” (link: 
http://www.ncbi.nlm.nih.gov/pubmed/8327901).  It is not uncommon for a 
newborn to experience a period of low oxygen saturation during this period.  
The closer to 24 hours of age pulse oximetry is done, the lower the chances 
of a failed screen due to transitional circulation.  Newborns failing a pulse 
oximetry test at or near 24 hours of age may require additional evaluation to 
determine the cause of the hypoxemia.   

In a recent study (add link to Ewer study), of those babies who were 
asymptomatic, but failed screening, 79% had a significant health problem, 
more than half of which were unrecognized pneumonia, sepsis or pulmonary 
hypertension.  The remaining babies had CCHD, CHD or were determined to 
be well.  Overall, the false positive rate is very low. It is important to recognize 
that a baby with a failed screen can look completely well on exam but have a 
significant underlying medical problem. 

The test is fast, simple to administer, and will not cause any discomfort or 
pain for the baby. Pulse oximetry screening is more likely to detect some 
forms of congenital heart disease than others. Fortunately, pulse oximetry is 
most effective in those babies with heart defects which become life 
threatening in the first days after birth, including, but not limited to: 
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+ Hypoplastic left heart syndrome 

+ Pulmonary atresia (with intact septum) 

+ Tetralogy of Fallot, 

+ Total anomalous pulmonary venous return 

+ Transposition of the great arteries 

+ Tricuspid atresia 

+ Truncus arteriosus 

As a result, the U.S. Secretary of Health and Human Services (HHS) 
recommended in 2011 that this screening be added to the recommended 
uniform newborn screening panel for all newborns. In addition to detecting 
CHDs, screening with pulse oximetry can detect other serious medical 
problems, including sepsis or pneumonia. As with any other screening 
test, pulse oximetry screening is not perfect. Screening can sometimes miss 
cases or identify babies who do not have serious medical problems. However, 
the screening has been shown to be cost effective, have a high level of 
sensitivity and specificity and an overall low false positive rate. 

About Congenital Heart Defects 
Approximately one percent of all newborns have a congenital heart defect 
(CHD). CHDs are the leading cause of birth defect-associated infant illness 
and death and are the most common birth defect affecting about 9/1,000 live 
births. Congenital Heart Defects occur when a baby’s heart or blood vessels 
do not form properly during the pregnancy.  Heart defects are the most 
common birth defect.  There are many types of heart defects ranging from 
mild to severe or critical.  Approximately 25% of babies with heart defects 
have a critical condition (about 18 per 10,000 babies).  A critical congenital 
heart defect (CCHD) are life-threatening and requires prompt diagnosis and 
treatment for the best outcome.  Babies with undetected critical congenital 
heart defects are at risk for death or significant disability, and may have a 
poorer preoperative condition, worse cardiopulmonary and neurological 
outcomes after treatment. 

Early detection of critical congenital heart defects (CCHDs) is crucial to 
reduced morbidity, better surgical outcome, and improved survival. 

Pulse oximetry screening detects heart defects that are usually 
associated with hypoxemia. Screening is most likely to detect these seven 
types of CCHDs, but can detect any heart problems that may manifest with 
low oxygen saturation in the blood. 

Approximately 50% of infants who have Critical Congenital Heart Disease 
(CCHD) are asymptomatic in the first few days of life. Clinical signs of CHD 
are varied and nonspecific and can include tachypnea, bradycardia, 
tachycardia, hepatomegaly, decreased perfusion and decreased femoral 
pulses.  

Murmurs are often considered an important sign of CHD, however, 
approximately 50% of infants with CHD do not initially present with a heart 
murmur. Heart murmurs alone do not always signify structural heart disease.  
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Pulse oximetry evaluation is recommended even if a prenatal diagnosis of 
CHD has been made or a neonatal echocardiogram has been obtained. It 
may assist in identifying additional causes of hypoxemia in the newborn.  
Evaluation however, should only be conducted on room air, not when the 
baby is on supplemental oxygen. 

 

BORN Project: Pulse Oximetry Screening Facility/ Staff Preparedness 
China has taken significant steps in recognizing the importance of early 
detection of heart defects and other conditions associated with hypoxemia.  
One of the world’s largest pulse oximetry studies has recently been published 
out of China. And now, there are opportunities to screen babies with hospital 
grade, mobile technology that can lower costs while ensuring high quality and 
accurate measurements in newborns.  

Mianyang Central Hospital has taken a leadership role in rolling out this 
vital screening to newborns in its own hospital – and training and 
implementing the screening at surrounding hospitals in Sichuan Province.  

While many infants with congenital heart defects are identified by prenatal 
ultrasound, most cases are discovered after birth. Changes in the 
structure and function of the newborn heart can lead to CHD going 
unrecognized during the newborn hospital stay. Infants with heart problems 
can have a normal physical exam in the immediate newborn period with no 
heart murmur and recognized cyanosis. Advances in pulse oximetry 
technology have improved accuracy in identifying true hypoxemia in 
newborns and allowed it to be used as a screening test.  Collectively, these 
additional conditions claim tens of thousands of newborn lives in China each 
year. 

In asymptomatic infants, pulse oximetry can complement the clinical 
exam by identifying clinically undetectable hypoxemia. All babies cared 
for in the newborn nursery should be screened using pulse oximetry between 
24 and 48 hours of life. The screening can be done by appropriate nursing 
staff. 

Pulse oximetry is done at two sites, the right hand and either foot. An infant 
must fail two consecutive measurements, spaced at least 15 minutes 
apart, or have failed a first screening with an oxygen saturation <90% in 
either extremity (which would be an immediate positive, or “failed” screen.) 

An infant will have a negative, or “passing” screen if the oxygen 
saturation is ≥ 95% in either the hand or the foot with ≤ 3% 
difference between extremities.  

An infant will have a positive or “failed” screen if the oxygen 
saturation is <95% in both the hand and the foot, or if there is a >3% 
difference between the extremities on two separate measures, 
separate by 15 minutes each. 

An infant will have a positive or “failed” screen if the oxygen 
saturation is <90% in either the hand or the foot at any time. 

Infants who have a positive screen will need further evaluation in 
the nursery prior to discharge. It is recommended that infants with 
a positive screen have an echocardiogram to rule out structural 
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heart disease. 
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Equipment needs 
Pulse Oximetry is a painless and non-invasive way to measure oxygenation 
of the blood. Blood that is carrying a lot of oxygen has a bright red color, 
while blood that has low levels of oxygen appears more maroon or “blue”. 
Pulse Oximetry uses the absorption of red light by a probe to determine how 
“red” the blood is, which correlates to the percent of hemoglobin that is bound 
to oxygen.  

Newborn screening should only be done pulse oximeters approved for use in 
neonates (hardware or mobile), with the capacity to measure through motion 
and low perfusion, and report functional oxygen saturation. Signal Extraction 
Technology (SET) allows the pulse oximeter to give accurate readings when 
the patient is moving around or has low perfusion (both, commonly seen in 
newborns). In addition, using a device that provides a waveform can make it 
easier to tell when the pulse oximeter is appropriately tracking the oxygen 
saturation. Pulse oximeters that report a perfusion index can provide 
additional valuable information in assessing overall measurements in the 
newborn. 

Pulse oximeters can be used with either disposable or reusable probes. 

It is important that the probes used are designed for use in newborns and 
that the manufacturer specifically recommends them for the particular pulse 
oximeter you are using. 

Screeners should follow the manufacturer-recommended pulse oximeter-
probe combinations. 
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  Quantity Estimates – BORN Project Sichuan Province (Phase 1) 
 

Hospitals Annua
l Birth Births/Month 

iSpO2 RX with 
M-LNCS 

Recommende
d 

YI sensors 
Recommended 

Bags of Foam 
Recommended 

Santai County Hospital 480 40 2 4 1 

Santai Maternal and Child 
Health Care Hospital 

1500 125 3 6 3 

Santai County people's Hospital 2000 167 4 8 4 
Anxian People's Hospital 1500 125 2 4 2 
Anxian Maternal and Child 
Health Care Hospital 

1000 83 2 4 2 

Jiangyou People's Hospital 1400 117 3 6 3 
Jiangyou Hospital of Traditional 
Chinese Medicine 

700 58 2 4 2 

Jiangyou 903 Hospital 1200 100 2 4 2 
Changgang General Hospital 800 67 2 4 2 
Zitong People's Hospital 800 67 2 4 2 
Zitong Maternal and Child 
Health Care Hospital 

1500 125 3 6 3 

Zitong Hospital of Traditional 
Chinese Medicine 

300 25 2 4 2 

Beichuan People's Hospital 500 42 2 4 2 
Beichuan Maternal and Child 
Health Care Hospital 

200 17 2 4 2 

Yanting People's Hospital 1200 100 2 4 2 
Yanting Maternal and Child 
Health Care Hospital 

600 50 2 4 2 

Pingwu People's Hospital 600 50 2 4 2 
Pingwu Maternal and Child 
Health Care Hospital 

400 33 2 4 2 

Mianyang Central Hospital 2000 167 4 8 4 
Mianyang People's Hospital 5000 417 5 10 5 
Mianyng Maternal and Child 
Health Care Hospital 

2000 167 4 8 4 

Total 25680 2140 54 108 53 
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STEP 2 
PROVIDER / STAFF TOOLS 
ELEMENTS of EDUCATION PROGRAM for PROVIDERS 

The following is an overview of educational tools and components that may be used to educate 
staff who will be directly involved in screening implementation. Educational tools discussed are 
included. 

1. PowerPoint Presentation & Training Videos: 

a. Provides background, significance, and need for screening (video: 
http://vimeo.com/52955100) 

b. Provides preferred screening methods and guidelines 

2. Pulse Oximetry Protocol and Demonstration: 

a. Provides screening protocol and demonstration of correct, safe use of pulse oximetry 
equipment in obtaining an accurate neonatal reading 

b. Opportunity to perform pulse oximetry on Infants  

3. Explaining the Screening to Parents: 

a. Screener informs parent that the purpose of the screening program is to screen for 
serious heart problems and other conditions, such as infection, in babies 

b. Inform parent that baby will be screened after he or she is 24 hours old 

c. Inform parent that the pulse ox test will be done on baby’s right hand and one foot, if 
possible 

d. Inform parent that the pulse ox test is not painful and that it only takes a few minutes 

e. Inform parent that it is possible that a baby with a heart problem or other illness may 
have a normal pulse ox reading – and to notify a primary care physician of unusual signs 
or symptoms after hospital discharge  

f. Inform parent that they have the right to decline screening  

g. Inform parent that they may ask questions at any time before, during, or following 
screening 

4. Reporting Screening Results 

a. Hospitals should document all screening results – positive and negative in the form 
recommended by the lead hospital team 

b. Failed screenings should results in immediate notification of project leads at MCH 

c. If infant is transferred to another facility or referred to a specialist, please include the 
name of the hospital/provider to which the baby is transferred or referred to 
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SAMPLE PROVIDER LETTER 
 
Dear Provider: 

The Newborn Foundation and Mianyang Central Hospital are pleased to provide this resource to 
assist with implementing newborn pulse oximetry screening. Pulse oximetry, which is a test to 
determine the amount of oxygen in the blood, is the recommended screening method to detect 
critical heart problems and other health conditions in newborns. 

This overview serves as a guide to assist hospitals in establish procedures to implement the 
screening and reporting of results. Congenital heart defects are the most common and most 
deadly type of birth defect. Pulse oximetry has been proven to be successful in supporting the 
early detection of certain forms of congenital heart defects in newborns. This screening targets 
hypoxemia in the newborn period, using a screening algorithm designed to detect specific 
anomalies classified as CCHD (Critical Congenital Heart Defects). Failure to detect such defects 
in the nursery setting may subsequently lead to critical events such as cardiac collapse, 
prolonged hypoxemia leading to brain injury or organ failure, or infant death.  The screening has 
also been shown to be effective in identifying other serious health conditions in newborns – such 
as sepsis, pneumonia and persistent pulmonary hypertension (PPHN). 

These policies and procedures should establish clear, complete, and concise evidence-based 
policy and address the components listed below: 

• Equipment 

• Training 

• Screening 

• Education 

It is recommended that each facility designate a program coordinator to facilitate the planning and 
implementation of the screening. Members of this team should participate in the planning process 
and should represent hospital administrators, physicians, nurses, and support staff. 

These resources were developed through the collaboration of many stakeholders, whose 
expertise and profound concern for the welfare of newborns was crucial to the development of 
these guidelines. 

We are pleased to have the opportunity to work with you on this initiative which has the potential 
to save lives and improve outcomes for many babies. If you have any questions or concerns, 
please feel free to contact the program staff noted in the documents.  
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STEP 3 
PREPARING THE PARENTS 

     ELEMENTS OF EDUCATION PROGRAM for PARENTS 

The reasons for conducting the screening AND the results of the screening 
should be communicated to the parents before doing the screening and after 
results are obtained.  If further testing is required, parents should be made 
aware of next steps. 

Advise parents that the screening does not take the place of customary 
clinical practice, evaluation or intervention, and is being used as a 
supplemental tool to detect heart problems or other health conditions in the 
newborn period. 

The nurse should provide parents with the pulse oximetry education sheet, 
and should complete the screening in the patient room if possible.  
 

Hospital Screener Communication Chain 

“Pass” or negative screen 

Reassure parents that the baby passed the test, but remind them that the 
test cannot detect ALL heart problems. Parents should always be diligent 
after discharge and notify a primary care provider of any concerns. 

“Fail” or positive screen 

+ Rescreen per protocol 

+ Reassure parents that pulse oximetry screening is not definitive for CHD and 

further testing is needed 

+ Repeat the test in 30 minutes (baby remains on unit) 

Second “Fail” or positive screen 

Notify primary care provider for additional physical assessment.  After a failed 
screen, the first step is to examine the infant to make sure the baby is 
hemodynamically stable, and then begin the process of evaluation for 
hypoxemia. Depending on the status of the baby, this could involve 
evaluating for sepsis or pneumonia. Any signs or symptoms of congenital 
heart defect should prompt rapid evaluation, including potential urgent 
transfer to a center with advanced care capabilities.  

If the baby is asymptomatic and otherwise well, with no obvious cause for 
hypoxemia, a cardiologist or neonatologist should be consulted and an 
echocardiogram should be performed. Newborns should not be 
discharged home until the underlying reason or hypoxemia has been 
identified or the hypoxemia has resolved. Remember, these babies will 
often appear normal and have no clinical findings other than the low oxygen 
saturation. Still, a careful and thorough evaluation is necessary. 
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+ Ensure parents are notified of results and any need for transport or referral.  

+ Reassure parents that pulse oximetry screening is not definitive for CCHD and 

further testing is needed. 

+ All screening results should be reported to the Mianyang Central Hospital Data 

Hub. 

 

Reminder: Keep in mind that a negative screen does not rule out all heart 
disease. 

 
Signs and symptoms of CHD: 

+ Feeding problems, 

+ Poor weight gain, 

+ Sweating around the head (particularly during feeding) 

+ Tachypnea 

+ Lethargy, increased sleepiness, 

+ Blueness around lips, fingernail beds 

+ Mottling of the skin or other color changes. 

Screening results should be included in the discharge summary for the 
primary care provider and in the hand off report to the receiving hospital if 
infant is referred to another facility or transported. 

 

 

FAQs | HANDOUT for PARENTS and FAMILIES 

What is pulse oximetry? 

Pulse oximetry (ox-eh-mah-tree) is a simple and painless test that measures how much oxygen is 
in the blood.  

How is pulse oximetry performed? 

The pulse oximeter is placed with a gentle wrap on the baby’s hand or foot to hold on a sensor 
with a small red light, or “probe”. The probe is attached is connected to a monitor that shows the 
pulse oximetry reading. The test takes just a few minutes to perform when a baby is still, quiet, 
and warm. If a baby is crying, moving about, cold or has wet skin it may take longer. 
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Why is pulse oximetry used? 

Pulse oximetry is used to measure how much oxygen is in the blood. It is routinely used and can 
be used to monitor an infant’s oxygen level during a procedure or treatment or in a special care 
nursery. It can also be helpful in determining if an infant’s heart and lungs are healthy. Pulse 
oximetry can also help to identify babies with low levels of oxygen in their blood that may have 
serious heart problems, infection or pulmonary issues. Clinicians may ask for more testing such 
as an ultrasound of the heart, or echocardiogram if a baby failed their screening. 
 

What is congenital heart disease (CHD)? 

CHD is a problem in the structure of the heart or the blood flow through the heart. CHD is the 
most common birth defect and may go undetected in babies that do not display any other outward 
symptoms during the newborn period. 
 

How do you check for CHD? 

Before your baby goes home, hospital staff will check for: 

• A sound in the baby’s heart (called a heart murmur) 

• Abnormal heart rate, breathing or blood pressure 

The pulse oximetry test is used to check for low oxygen levels. Babies with critical CHD don’t 
always have these symptoms right after birth. But if your baby has any of these symptoms, more 
tests will be conducted. 
 
 
Can the pulse oximetry test hurt my child? 

The test is non-invasive and painless. 
 

What is a normal reading? 

Pulse oximetry readings in the right hand and foot that are 95 or higher and have a difference of 

three (3) percent or less between the right hand and foot are considered “normal”. 

Children with heart or lung problems, or infection may have lower readings. A low pulse oximetry 
reading can be normal in newborns whose lungs and heart are adjusting after birth. It is possible 
that your baby’s doctor will order additional tests. 
 

When will the pulse ox test be performed? 

Ideally, the pulse ox test will be done after the baby is 24 hours old and prior to discharge from 
the hospital. 
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Can a baby with serious CHD have a normal pulse oximetry reading? 

It is possible that the test will not detect all forms of problems in the baby’s heart. Continue to 
have normal visits with your baby’s primary care doctor and notify them if you notice any of the 
following signs or symptoms: 

• Tires easily during feedings (i.e. regularly falls asleep before feeding finishes) 

• Sweating around the head, especially during feeding 

• Fast breathing when at rest or sleeping 

• Pale, bluish or “mottled” skin color 

• Sleeps a lot - not playful or curious for any length of time 

• Puffy face and/or feet 

• Often irritable, difficult to console 
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STEP 4  
ENSURING THE NEWBORN IS READY FOR 
SCREENING 
 
+ Ensure all required screening equipment is available and fully charged.   

+ Ensure all sensors and wraps are new or have been appropriate cleaned. 

+ Ensure the infant is calm, warm and awake (or not in deep sleep) for the 

screening. 

+ Nurse should complete the screening in the patient room if possible, or in the 

newborn nursery if suitable.  

+ Ensure parents have received an explanation and written description of the 

screening. 

+ In all cases, a screening must be performed prior to discharge to home or transfer 

out of the hospital at greater than 24 hours of age. 

+ For babies, already in a NICU setting, screening should be performed as soon as 

medically appropriate, and only when the baby is not receiving oxygen therapy. 

+ In case of discharge before 24 hours of age, screening is recommended as close 

to discharge as possible. 
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STEP 5 
RECOMMENDED SCREENING PROTOCOL 

BORN Project Recommended Screening Algorithm  
The nurse will apply a probe to the right upper extremity and right lower 
extremity simultaneously (would require 2 devices) or in direct sequence. The 
test is complete when the waveform on the oximeter’s plethysmograph is 
stable or there is other indication that the device is appropriately tracking the 
infant’s pulse rate.  This typically takes just a few seconds, but the screener 
should leave the sensor on the baby for at least 1 minute to record the most 
accurate reading. 
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Actions Required for FAILED (positive) Screens 
Nursing staff should notify the primary care provider for additional physical 
assessment following all failed screens.  For PCPs and neonatologists, after 
a failed screen, the first step is to examine the infant to make sure the baby is 
hemodynamically stable, and then begin the process of evaluation for 
hypoxemia. Depending on the status of the baby, this could involve 
evaluating for sepsis or pneumonia. Any signs or symptoms of congenital 
heart defect should prompt rapid evaluation, including potential urgent 
transfer to a center with advanced care capabilities. 

If the baby is asymptomatic and otherwise well, with no obvious cause for 
hypoxemia, a cardiologist or neonatologist should be consulted and an 
echocardiogram should be performed. Newborns should not be 
discharged home until the underlying reason or hypoxemia has been 
identified or the hypoxemia has resolved. Remember, these babies will often 
appear normal and have no clinical findings other than the low oxygen 
saturation. Still, a careful and thorough evaluation is necessary. 

Ensure parents are notified of results and any need for transport or referral.  

Premature Infants & NICU Newborns 
Although premature infants usually have pulse-oximetry measured as a 
routine part of their management and are observed for longer periods than 
asymptomatic term infants, there is the possibility that some forms of CHD 
may go undetected even in the NICU. Routine care in the NICU typically 
does not involve pre- and post-ductal oxygen saturation measurements, 
leading to the possibility of missing a case. In addition, the presence of lung 
disease and other illness makes the interpretation of saturation data much 
more complex in these infants and pulse oximetry screening at 24 hours after 
birth is frequently often not possible. 

For those infants who have not had echocardiography performed as part of 
their care, the pulse oximetry screening protocol should be followed once 
they have been weaned from supplemental oxygen. The screening does not 
need to be performed prior to discharge if the baby has already had an 
echocardiogram.  
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STEP 6  
FOLLOW UP ACTIONS 
DATA REPORTING ELEMENTS 

 

Age at Initial Screening: _____________________________ hours 

 

Initial Screening: Time_ _______________________________ 

 

Pulse Ox Saturation of Right Hand ________________________ 

 

Pulse Ox Saturation of Foot ______________________________ 

 

Difference (right hand – foot)_____________________________ � Fail 

 

Second Screening (15-30 minutes following initial screen if fail initial screen) 

 

Time _________________________________________________ 

 

Pulse Ox Saturation of Right Hand ________________________ 

 

Pulse Ox Saturation of Foot ______________________________ 

 

Difference (right hand – foot) ____________________________ � Fail 

 

Other etiology identified: � Pulmonary � Infection � Unknown � Other: 
_____________________ 

 

Follow up Diagnostic Test (type): _______________________ 
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Time test conducted: _________________________ 

 

Onsite determination of CHD (type/details):____________________________ 

 

Transferred: ____________________________________________________ 

 

Provider referred to: ______________________________________________ 

 

Screener’s First Initial/Last Name: ___________________________________ 
 
Date: _____/_____/_____ 
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NOTABLE DATES  
+ January 20, 2010 – Newborn Screening for CCHD is nominated to the Secretary's 

Advisory Committee for Heritable Disorders in Newborns and Children (SACHDNC) and 

unanimously accepted for full evidence review.  Annamarie Saarinen, mother of CHD 

survivor Eve and co-founder of the Newborn Foundation | Coalition in Washington DC to 

testify at this committee meeting in support of the nomination. 

+ October 15, 2010 – The SACHDNC recommends the addition of CCHD to the U.S. 

Secretary of Health and Human Services and the (RUSP) 

+ September 21, 2011 - Secretary Kathleen Sebelius adopts the SACHDNC 

recommendation to add CCHD screening to the RUSP 

+ November 2011 - Strategies for Implementing Screening for Critical Congenital Heart 

Disease published in Pediatrics 

EDUCATIONAL VIDEO (English): 

http://vimeo.com/52955100  

 
REFERENCES: 

+ AAP: Strategies for Implementing Screening for Critical Congenital Heart Disease. 

Download more information. 

+ AAP: Endorsement of Health and Human Services Recommendation for Pulse Oximetry 

Screening for Critical Congenital Heart Disease. Download more information. 
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